|5 . g e ol
e i L = e o e e ] lI

el =

; 4
-l
<y
™M
& ; | p—
_ b
! 5 o
3 = L
< &
B0 F ..... ...
e —— ..-.|I S - r...l.ull....ll.....l..llﬂh R L T ELE R S R PR ..1. -
| ; TS
” .*l Nea ! - ¢ kv,
5 - Pl Jﬂ } -
A o
! e E J._.I .”wl ']
,“ M__. & : i
f







NEW, BROADER TREAD B.F. GOODRICH TIRE
OUTWEARS PREWAR TIRES

Now you can order these new tires for your car!

T'S EASY to understand why a
I tire with a thick, tough tread
will last a long time. But did you
know that by making that same
tread wider and flaccer—so it hugs
the road and spreads the wear over
a grearer area—it will give you still
more miles of trouble-free driving?

The new B. F. Goodrich Silver-
town has a new type of wider, flat-
ter tread. This longer-wearing tread
was not practical on prewar tires
because prewar tire bodies were not
strong enough to withstand the
extra strains set up by a wide, flat
tread. By combining this type of
tread with a tire body made with
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tougher cords and more of them,
Goodrich engineers have produced
a tire that outwears prewar tires . . .
a tire that has more than proved
itself in 17 million miles of tests.

You can forget any misgivings
you may have had about today’s
tires. If you get B. F. Goodrich
tires, you will be getting tires thae
have passed the toughest tests any-
one could give them in the labora-

tory or on the road. You can be
sure they'll stand up berter than
the tires you bought in prewar days.

Remember, too, the sooner you
see your B. F. Goodrich dealer, the
sooner you'll have safe, new tires
on your car. Supplies are stll lim-
ited, of course, but we're making
and shipping new B. F. Goodrich
Silvertown tires every day and will
have ever-increasing quantities in
the hands of dealers soon. The B. F.
Goodrich Company, Akron, Obio.

B.F.Goodrich

FIRST IN RUBBER
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CHAMPION

The Dependaﬁ]e Sjbem% Hm}r

TW&-'.ansl‘u-liuﬁﬂﬂ over Paris, Now on
When TWA, “Trans World Airline,” selects apnrk daily schedule, making stops at Gander,

Mawfoundland and Shannon, Ireland.
plugs, you can be certain that it is exercising
expert judgment backed by experience. This out-
standing air line uses dependable Champion
Spark Plugs for the great majority of its domestic
and international planes, including the famous
TWA Constellations. Here again is conclusive proof g
that Champions are the choice of experts and “'ﬂ «% DEMAND CHAMPIONS
make every engine—on land, water, or in the air ﬂw THE E‘I-f‘

—a better performing, more dependable engine.

Champion Spark Plug Company, Toledo 1, Ohio.
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Popular Mechanics Magazine

Registered {n U, 8. Patent Office and Canada

H. H. WINDSOR, Founder

H. H WINDSOR, Jr., Editor and Publisher

OO0K twice at

this picture.
It's an introduc-
tion to our new
French edition,
MECANIQUE
POPULAIRE,
now being read
in France, Switz-
erland and Bel-
gium. Director of this first foreign
edition is Major Adrien Albarranc,
a hero of French resistance and
widely known in
France as an en-
gineer and scien-
tist. He thrice
escaped the Nazis
and was decorat-
ed with the Le-
gion of Honor
and other med-
als. The major
determined to publish a French
edition of the magazine when he
noted the enthusiasm of his Amer-
ican companions for our overseas
edition. Paper is scarce in France,
but the major was allotted a run
of 50,000 copies to stimulate me-
chanical and scientific activities.

NEXTMONTHyou'll look through
“Window to the Unknown” at a
miniature wonderland—germs as
big as sofa pillows and a sheet of
paper nine feet thick. The story
tells of unknown worlds being dis-
closed by the electron microscope.

THINK your dog should be in the
movies? Then read how “Lassie”
and other animals are trained to
steal scenes from the stars, how
studios acquire everything from a
singing owl to a deodorized skunk.

THE CRAFTSMAN section will
feature a story that'll bring a tin-
gle of taste to your mouth—how to
build a smokehouse of any size for
meat and fish. For camera fans
there's an article on putting fore-
grounds to work in salon shots.

RADIO control for model aircraft,
available to licensed amateurs, will
be described in the Radio section.
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EFOE is receiving thousands

of requests for the descriptive
brochure showing architect’s draw-
ings of several houses which can
be built by the entirely new Defoe
method of building permanent,
comfortable and efficient homes.
¥ ¥ When the critical shortage of
building materials, which is para-
lyzing home building, is over, Defoe
will be able to offer you a home
to fit your individual needs—at a
price which will bring the savings
made possible by advanced mass
production methods. v v Send for
your copy of Defoe's interesting
and instructive brochure today
so that you may better understand
how the Defoe method works and
how you will be able to obtain just
the home you have always wanted,
custom-built “To Your Measure,”
by Defoe's master craftsmen.

Illustrated above is the Cape
Cod model now in Ilimited
productionat Defoe's Bay City
plant. The present housing
emergency will restrict De-
foe's output to homes of this
single design and, for some
time, all of them will go to
ex-service men, under prior-
ity. But it will pay you to
study Defoe's brochure now
so that you can formulate
Your building plans and pre-
pare to be one of the first fo
own a new Defoe home when
unlimited production is
once again possible.

———'—_1

| HOUSING DIVISION
DEFOE SHIPBUILDING CO.

| DEPT. PM8

| BAY CITY, MICHIGAN

|Pl=u= send me the descriptive
Ichur: on the new Defoe Hom
Enclosed is 10c for handling

costa,

3’ .
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Blue Blades fh il

5

') You look S HARP because you get the
best-looking shaves any man ever had!

You feel ﬁ&____ﬂ' because Gillette Blue
Blades give you the quickest,most refreshing

. 2 __ﬂ? ,;,a,':f' shaves of yourlife! P

Iq_l_l are 5_!!_,4_&, when you buy Gillette

A7 Blue Blades with the SHARPEST edges ever
"2{5’ "_honed, because you get more shaves per blade
and save money!

Copyright, 190, iy Glllvtre Safiety Rutor Company,

GILLETTE'S CAVALCADE OF SPORTS presents
the major boxing event of the week every Friday night over
American Broadcasting Company stations coast to coast

Gillette Safety Razor Company, Boston 6, Mass.

25¢
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WERE the grear personages of the past victims
of a stupendous hoax? Could such eminent men
of the ancient world as Socrates, Pericles, and Alex-
ander the Great have been deluded and cast under
the spell of witcheraft—or did the oracles whom they
consulted actually possess a mysterious facully
of foresight? That the human mind can truly
exerf an influence over things and conditions
was not a credulous belief of the ancients, but a
known and demonstrable fact to them, That there
exists a wealth of infinite knowledge just beyond the
border of our daily thoughts, which can be aroused
and commanded at will, was not a fantasy of these
sages of antiquity, but a dependable aid to which
they turned in time of need.

It is time you realized that the rites, rituals and
practices of the ancients were not superstitions, but
subterfuges to conceal the marvelous workings of
natural law from those who would have misused
them. Telepathy, projection of thought, the materi-
aglizing of ideas into helpful realities, are no longer
thought by intelligent persons to be impossible prac-
tices, but instead, demonstrable sciences, by
which a greater life of happiness may be had.

One of America’s foremost psychologists and
university instructors, says of his experiments with
thought transference and the powers of mind—"The
successes were much too numerous to be merely

THE GREATEST

POWER ON

EARTH /

lucky hits and one can see no way for guessing to
have accounted for the results.” Have you that
open-minded attitude of today which warrants a
clear, positive revelation of the facts of mind which
intolerance and bigotry have suppressed for years?
Advance with the times; learn the truth about
your inherited powers.

Let this free book explain

The Rosicrucians (NOT a religious organization) have been
leadersinintreducing the ancient wisdom of mental phenom-
ena. Established throughout the world for centuries, they
have for ages expounded these truths to those thinking men
and women who sought to make the utmost of their natural
faculties. Use the coupon below—avail yourself of a pleasing
book of interesting information which explains how vou may
acquire this most unusual and helpful knowledge.

Ihe ROSICRUCIANS
(AMORC)

Scribe O.W.0.

The Rosicrucians, AMORC,

San Jose, California.

1 am sincerely interested in knowing more about thia
unseen, vital power which can be used in acquiring
the fullness and happiness of life. Please send me.
without cost, the book, “THE MASTERY OF
LIFE," which tells me how to receive this information.

MName

Address

State
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BECOME
an

ACCOUNTANT

IF}*ou are doing the “chore” work of account-
ing as a bookkeeper, ledger clerk, cost clerk,
billing clerk, or in one of the other many record
keeping jobs—

You should consider climbing higher—becom-
ing an accountant.,

Why be satisfied all your life with a small
salary and an ordinary job when there i1s such a
large future for the man or woman who under-
stands accountancy in all its forms and phases?

One big difference between you and the suc-
cessful accountant is that he doesn’t do the
chores. He bosses those who do the drudgery and
he gets the money and prestige. And he Li[Zu-r:s that
because he knows the principles behind the rec-
ords you keep—can plan those records and in-
terpret them to management. He knows what
you know—and a lot more.

There are two ways in which you can get this
knowledge which will qualify you for an account-
ant’s position,

First—the old way of day-by-day experience
on the job. This is the long route—taking many,
many years, sometimes a lifetime. Most people
taking this way never get anywhere. Why sacri-
fice years of success—lose time and money—when
there 1s a better and easier way?

Second, the LaSalle way of learning in your
siare time—studying and preparing for the step
ahead. You learn by doing—you study account-
ing principles and solve accounting problems.
You cover accountancy from the basie principles
right up through Accounting Systems and Income
Tax Procedure—C.P.A. training if you so desire.
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Are YOU
doing

../ bookkeeping
' “chores”?

CLIMB
HIGHER/

As you go along you absorb the

rinciples of auditing, business
Elw, statistical control, cost ac-
counting, organization, manage-
ment and finance, etc.

This way is not magic. It is not
easy. It requires giving up certain
spare time to serious study., How
long will it take you to acquire
this accountancy training is strictly up to you—
E{)u can go as fast or asslowly as you choose.

ut after you have gone part way (you need not
wait until you are clear through the training) you
will find yourself stepping up to better positions.

And once you have mastered this fascinating
profession—once you have become an accountant
—then you will have the money and the standing
to make your dreams come true. You will be a
respected membier of the best paying profession
and equipped to go out into pullzlic accounting or
to climb to a top management position.

Our free 48-page booklet, “Accountancy, the
Profession That Pays,” tells you what you must
know to be an accountant and how you can pre-
pare in your leisure time at moderate cost. The
coupon below will bring this booklet quickly
without cost or obligation. You already have a
start in this field; now find out how you can
go all the way. Do it today.

LASALLE EXTENSION UNIVERSITY

A Correspondence Institution
Dept. 864-H, 417 5. Dearborn Street, Chicago 5, Illinois
I'd like to know more about your home study program to heln

me prepare {or an accounting career. Please send me your free
48-page hooklet, "Accountancy, tiie Profession That Pays'

i

Nante This One
e 11111111 1L ERIY
Address. .
9BEY-17W-KB6ST
e R o e i R i R e e e



ADD LIFE TO
YOUR

Heat-

r— '\ LUBRICATION

".. PROCESS

Ask your gas station attendant to add Pyroil.
Provides constant film of lubrication on eylin-
der walls, prevents rust, corrosion, reduces
friction wear, frees away sludges and gums
and reduces carbon formation.

PYROIL FOR AIRCRAFT ENGINES—uvse Aircraft Pyroil B for
lubricating oil, Alreraft Pyroll A for gasoline.

Manufactured and Guaranteed by Pyroil
Company, W. V. Kidder, Founder,
58 Pyroil Bldg., La Crosse, Wisconsin.

I — — A —— — — — S T S —  —  — -—

FYROIL COMPANY
b Pyroil Bidg., La Crosse, Wisconsin

I want my car to last and run properly. Please tell me more
about Pyroll and how It can accomplish this for me.

coBtake. e

Jerry, the talking
dog, iz entertaining
hospitalized veter-
ans, by courtesy of
the PYROIL Com-
pany. Pieture of Jer-
ry, sent on request.
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POST-WAR PROGRESS?

® Remember when you were going to pre-
pare for the period of post-war opportuni-
ties? This is it! New industries are coming
into being, established industries are ex-
panding . . . and there are rewarding open-
ings for trained men in all lines.

® |f you failed to get ready for them, it still
isn’t too late to do something about it! You
don’t have to slip back . . . you don't have
to content yourself with merely hanging to
the same old job. The famous International
Correspondence Schools can help you to
catch up with the procession.

® But dont delay again...or it may be
too late. Mail the coupon foday for full in-
formation on |. C, S. training in the field of
your interests. Thousands of leaders in
American business and industry started up
the ladder of success in just that way. It
can be the beginning of your climb to higher
pay and @ more responsible position.

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 5585-K. SCRANTON 7, PENNA,
Without cost or obligation, please send me full particulars about the course before which I have marked X:
Business and Chemistry Courses O Hadio Bervicing 0 Mechanieal ]Jrl.ft.m‘
Academic Courses O Chemical Engineering O Telegraph Engineering 0O Mechanical E
O Aceounting 01 Advertising O] Chemistry, Analytical Electrical Courses O Mold-Laoft ‘q_h:-rk
O Arithmetis O Bookkessping O Chemistry, Industrial O Electrical Drafting O F't.bl-lrnmlh.n‘ﬂ—“'rqd, Mmtal
O Business Correspondencs [0 Chemistry, Mig. Iron & Steel O Electrical Engineering O Reading 8hop Blueprinta
O Business Management O Petroleum ﬂ¢ﬂm|q [0 Plaaties O Electrie Light and Power O Shest-Metal Diralting
0O Certified Public Accounting O Pulp and Paper Making O Lighting Technician O Ehest-Metal Worker
O Commarcial Civil Engineering, Architee= O Practical Elestrician O Bhip Drafting [ Ehip Fitting
O Cost Accounting tural and Mining Courses L Fower House Electric O Tool Designing [ Toalmaking
O Fadeal Tax O Architecturs] Drafting O Bhip Electrician O Welding—Cas and Electria
[ First Year College 0] Architecture Internal Combustion Railroad Courses
0O Foremanship 0 French O Buililing Estimsting Engines Courses O Air Brake [ Car Inspsctor
O Good English [ High School [ Civil Engineering [ Coal Mining CI Auto Technician [ Aviation [J Diesel Locomotive
0O Highear Mathomsties gc ‘oontracting and BHuailding Dilesel-Electria L Lacomotive Enginess
O Illustrating O Motor Traffic O Highway Engineering U Diesel Engines [J Gas Engines [] Lotomotive Fireman
[ Postal Bervice O Lumber Dealer Mechanical Courses O Hailroad Section Foreman
[l Baleamanship [] Secretarial =] I‘iau_dLn; Structursl Bluepriots [0 Asrozsutical Enginesriog Steam Er_lnlnm'ini Coursss
[ Sign Lettering O Snnitary Engineering 0O Aireraft Drafting 5 B iy Lo ey
O Bpanish [ Btenography [ Btrustoral Dralting O Flight Enginser [ Combustion Engineering
O Trafic Management O Btruetural Engineering el g o 0 Enm‘na Run_n.u:l A
E Eurlru}ln.k and Mlp[ll.ll.‘ Fﬂll] 1!,, Work D Marine En.ml:lbt‘.-nnt
:II:rEnhT:;tg:\!"ﬂ and Communications Courses a H'D”'“‘j“t Treatmant of BMatals 0O Bteam Electrie [ Bteam Engines
- . T [ Electranies O Industrial Enginssring Textile Courses
O Air Conditioning O Practical Telephony O Tadustrial Metallurgy O Cotton Manufacturing
O Heating O Plumbing [ Radio. General 0 Machine Ehop O Rayon Weavw'g [] Textile Denig"ng
O Refrigeration [0 Steam Fiitting [0 Radio Operating 0O Machine .I'.!J':mp Inapection 0 Woolen Manufacstoring
HHowpa
Name dge Addrons
City State Present Poxifion
Waorking Hours A.M. ta P.M. Length of Service in World War 11
Specicl tuition rotes to members of the Armed Forces. Enrollment under the @.1. Bill of Rights approved for War Il Veterons.
Canadian resldents send coupon fo Infernablonal Correspondence Schools Canadian, Lid., Montreal, Cancde.
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FLEXIBLE
RVED TOOTH
LE design — for
use in _ special

holder shown in
picture at left.

L]
RIGID CURVED
TOOTH FILE with

tang for accommao-

’-.

C
F

]

t-ﬂ_l'tlll | EOnven-
iona a
handle. b

NEW FILING
SPEED

The increased use of light-but-
strong manufacturing materials—
guch as aluminum, magnesium,
plastics and the softer alloys —
means correspondingly greater de-
mands for “shearing™ type files.

These files reach their highest per-
fection in the newly designed Nich-
olson Super-Shear (exclusive with
Nicholson) and the improved Nich-
olzon Superior Curved Tooth. Both

combine the qualities of fast cue- !H:F;!ﬂfﬂ;l;di

; o short-angle teeth
ting and smooth finishing. ﬂ;ﬂ:&l 9t
Nicholson Superior Curved Tooth (top ~ Sitting: narrow-

and middle} — Conventional design
with extra-sharp milled teeth and
long-lasting quality. Rigid type (with
tang),-and Flexible for use in special
holder (szee action view) on eonvex
and concave surfaces, Also made in
Narrow Flexible and Rigid Half
Round Shell shapes.

Nicholson Super-Shear (bottom)—Ita
extremely sharp teeth are milled in an
“off center” are that varies the anglea
and spacing of the teeth to provide
both fast cutting and smooth finishing
when file ia used with the overlapping
right-toward-left stroke. Longitu-
dinal serrations help break up chips.

& You can get thess special- oL
os<%o

testh at loft
smecthing. -

NICHOLSON FILE coO. i

type files through good mill- K,
22 Aeoen St Providenea 1, R L,
fin Comada,
FLLES ro rvery cuneose

supply and hardware houses,
<0.s.A.%
Port Heope, Ont.)
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Paper-clip can be moved for convenience of dea.sman. . ..... 200
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Wedge correcis loss of spring in drafting Instrunsmes..ooe... 20%
Cleaning agent has many uses in the drafting room.........210
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Uszse for broken or short drills

Guard on conveyor-belt roller prevents injury to hands......199
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Bpools gulde workbench drawer and serve as support.. sos 1B
Metal clip holds papers in tray.. 168

Easil madﬂ glass [rame permits observation of plant root
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Cotler pin makes attaching link on safety chain. S |
Toothpicks form neat spokes in model wheels, ... ........000.. 178
Dowel used for sanding stick to remove glue from holes...... 178
Linotype slug impresses name on leather goods........ .00 104
Wire and bolt form hose clamp for emMergs*ncy USH. ...... PR I 1
Quonset hut for yoUr dOof. ... ocivnssnsansssssansasssnssnnsslBl
How to make a small paper baler. ... ....co0evausansssssssas 1Bl
Furniture bumpers made from rubber heel........ ... . c00aun 188
Colns are tterna for cutting gaskebs_ . .. ......cccviiinre .+« 188
Rustie walfarack has shelves of bracket fungi.. sy b s A
P: steamer for modelmakers. ... ..o coviiiiaiaaniasuinan 189
ower basket'' for lu.wn ahmbs is built with barrel staves. 196

Preventing frayed rop R Ty e
Bristles taped for sth:iI PR . s s e e ....2'30
Ball-bearing turntable for assembly and repair. . +snenlll
Bearing used to cut washers for electric MOLOTS. . ...oovuvanans 202
Blueprrnt record identifies EeyE............. . ceeceeaeeaiane 202
Lightwelght sawhorse is carried to job in autd..............200
Mail holds brush to rim of paste bucket. . R,

Warehouse hand truck is bullt of boards anad pipe“ sasnnsneedll
‘Wallboard carried in rope sling by one workman. . +sadll
Rubber hose used to hold conduit clip .+ 213

IMPORTANT NOTICE—It i5 the intention of thiz magazine to provide
its readers with information regarding the latest developments in the
mochanieal arts. We take no responsibility a2 (o whather the discios=
sures contained in our articles are cov patents and advise read-
nr._-, 1} J.mmugalf 1hl.a suhject befo~e making, using, or selling W of

nes, oF processes described in order to avold Pot-
allhlt- Ilnl.:tliu" ﬂ:l.' pment infringements.
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IT!O%!G %ﬂ:tﬂﬂ. oo $

basia prine :tinu h rmut of household mm—-
mnl{' a:n;nmumu !incf’umtmu & air conditioning. A gold
mine of egsentizl important facts englneers, servicamen, users.

AI.IDEI.E CAR;EHTERS & BUILDER%

L] 5- sessdmabanBanBans ‘
A muu.ul {Nustrated trade aesiztant on mn-dm eonstruction ﬂz
parpenters, joiners, builders, mechanies and all mdmrml.
wols,, 1600 pages, a’ma {llustrations, fexible covers, Pockel slon.
Each volume sold separately $1.50 & vol.

AUDELS AUTOMOBILE GUIDE.....$4

dy reference boo
m-n. ﬂm’m a mul. Explains theurr mlmetl.onbﬂ: unin-
dng ‘of modern motor esr, trucks, buses & auto lype_Diesel e

ut. 1640 illustrated. G5 chapters, Indexed,
rr p“ﬂmmgﬂ- New fuld drive covered

l.IDELS DIESEL ENGINE HAHUAL .$2

practical, concise treatise with gquestions and answera on
theory, operation and meintenance of modern diesel ines iu-*
elndin: ral Motors 2 cycle Diesel. 384 pages, fully illus.,

flexible binding, pocket siza, All detalls plainly brought out, this
bock is of exireme value to englneers, operators & students,

AUDELS, WIRING DIAGRAMS.....

10 Fages. INustra facts on wirlng of < ua-r

E

o

i St F e SR AT AN AUDEL GUIDE IS A GOOD FRIENDY

Aunm.s PLUMBERS &S] srmnmgg nsciyg iy

experience of others in these Guides of tha
and money with right methods, short culs,

'pmmu rnu- sistant uls. i1y Reforence. Explains in ;um labor saving ideas. CHECK NOWI You can look over any Audel

& by clear ﬂlusmunn tagramas, r,-mm 8
rlmd-plu of modarn Eum i.n;?ucun mciuqﬁn phﬂﬂlna- Guide in your hom
(1]

a.nﬂ Mr Em:dt
Dil.iﬂ.tﬂ.l.

e. Start the Easy Payments if sofisfied.

m&ﬁ:ﬂﬂﬂ“ﬁﬁﬂ e CUT HERE wmmmmu

*".5’“‘ paemueraL works  IMAIL ORDER

u informatica, Fundamenta

M;‘g“,;.:'rj# Hisirated, 11 *““ﬁ,,ﬁ};ﬁ;';,“.,,‘;‘.m.,.Eﬁ:;f““ 3 THEO.AWEI.&MW.ZESLN«&WYMI:ID,H. A

facts, figures, pointers

" Please mail me for 7 days' free examination the books
AUDELTISE!:HEETHET%é‘ 34 .E:ml':md (}i} brgluw. Is ft:thmmina.illsui T d.ay:hon each
* L1 ---- ook or set ordered, an urther a month on each
Dmm::ﬁ mfﬁ%;glmﬁ-??mﬁl:;%nj;ﬁfgqﬂ%& A :i E book or et ordered until I hnve purchase price,
:’rfﬁlruuffn’afma for Tesdy Feference in E;g';?uﬂﬂ‘ Four lmq':{ . If I am not satisfied with es I will return thes.,
roblems, Covers .11 phnm lhuut mml work including Pattern CAudels OIL BURNER GUIDE . ﬂ..
utting, FPattern D Frooedurs. . = l DAudels REFRIGERATION lllr Eulldlﬂnﬂill ﬂllﬁl
AUBELS AHE Ells [ | HAudets PUM %ﬁuﬁ%ﬁmneﬁ‘#mmni
PRIH READING;., f.lllllll- lsz OAudels “mpshs GUIDE . + = =
T"u'&im m}ﬁffmm 376 nlzr-h !ul.lj' muEu'u"- int reading | CAudels BLUE PRINT READING ..
ClAudels SHEET METAL I\‘IIRHERE “‘ndh'lm P
AUDELS N CAudels SHEET METAL PATTERN LA S5 o

TOOLMA El‘?"'lu'. HAND\' ngplt..“ﬂ

hop practics in all §
tir:-.'l boou 111 1 NHF Frum cover to cover, Tells how to set up &
operats lathes. sorew end m.lllinE machines, ghapers, drill presses
aod all other machine tools. 1500 pages, m’lI,r illustrated, b x 6%
= 2, Indexed. B sectiona. l-==hlode rn Machins Shop P‘ru.rtlnn D
Blus Print Bﬂﬂlﬂil&- How to Dm. g—Calculations & Mathe-
matics for 4—=Shop Physles. §—How to Use the
Hllxll Rula. 60 n’h:pml. Easy to read and understand. A ebop
anlon thap answers your qmtiou.

'AUDEL ATHEMATIC

m|m|

I:IEIEIEFD

Math unﬂu:l for homs atudy or reference. ey, GO0 11
PTmh:
&8, correct methods coverlng a complete nrtm.

For mnntanmnu enginesrs, electriciana & all elselr

1440 Pages, 2600 Illus. Covers import tﬂmf.rmlinf L1 MNos. 5, 6, 7 and 8 complet
Aeae Eaae, 2 e Marine Wirlng,  Hadio ﬁ?ﬁ?ﬁ?ﬂe‘:’f B DAud iy L tical ENGINEERING

Welding. Indexed. A Key to s practics]l understanding of electricity. I O A.udm ELECT

CJAudels AIRCRAFT WORKER
DAudels MATHEMATICS and l:ALcULATIuHs i
ClAudels MACHINISTS & TOOLMAKERS I'hmhl Book
Audels MECHANICAL Dictionary . « - -
Audels AUTOMORBILE GUIDE . e W .
Audels DIESEL ENGINE I\IAHI.I.II.I.
Audels MARINE ENGINEERS Handy Book .
Audels SHIPFITTERS H:ml{‘
Guﬂhl MECHANICAL DRA'
%I Andels Ellfm'lifn'ﬂ"idsnﬁh Mechanics Guide -
AN ec -
CALCU TIONS FOR HEC AHICS §2 i A ls CARPENTERS and Builders Guides (4 vols.) .
CJAudels PLUMBERS and Steamfitters Guides (4 vols.)
mathematies from beginning. Euﬂ to Iﬁ“ mﬂmlm l CAudels MASONS and Builders Guides (4 vols.) . . .
CMaster PAINTER and DECO

AUU'EI.S HANDY BOOK O B CAudels GARDENERS & SROWERS GUIDES (8 vols.
IDELS HANDY, BOOKCORY .. ...54 | FAGit SASISESes & FREiARd SUMRArioks

ClAudels WIRING DIAGRAMS

'EEE R
L]

IHfi COURSE

rrpprrrrrrrﬂrrrﬂrrrﬂrrrr

RICIANS EKAHIIMTI NS .

LI B BN 1
L

12
i:
U ADIOMANS GUIDE.. . ...$4 2 F ol piend - L
A D AN SVIDE: i) g A ooty ook el oAST AR ELAETRS™Y £
Hnd‘umlnn. levision, ete., Alrers t & Muinu Badie. For radl - e
tngl.neerl, servicemen, mmateurs. 772 pages. 400 Illustrations DAudels ELECTRONICDEVICES . . . « & + « 2.
ﬂ' s. Phoi mﬁff“““““”‘mm"n“mm .lﬁtﬂﬁ: Eﬁ?zﬂfugiﬁm? I t
[l CAudels NEW ELECTRIC LIBRARY at $i.50 a Voiume
AH%EQ ELECTRONIC DEVICES. .. .32 B Vo bl LIV, Vy VI, VI, Vi, 50X, X, X1

Covers ph nm-ulmtrin cells & theLr tﬁﬂhntmu. Amplifiers,
photos

111~umlnmnn.. frwueﬂnlth wolt tubeg, Ohm's Law, :
wiring disgrams .~ "~ ll’tama

AUDELS wELuERs G“lDE...u 1--- -51 l.ﬂ.dﬂl‘ﬂ!ﬁ

@, practical text on atlon & maintenance of all we
mmhmu énr all mﬂhm.i:c.qu::r 400 pages, illuﬂntnd,lt-‘mﬂ al

electric and scetylens welding including sirplane work .ﬂmupaﬂnn

AUDEL, Publishers, 49 W. 23 St,,N.Y.10 Jempicvea by
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AS YOUR MAIL BOX!

$50 to $300 ON YOUR

SIGNATURE ALONE
OR YOUR OWN SECURITY TO

SALARIED PEOPLE

who are steadily employed in ap-
proved occupations. For men or
women—married or single. You
mail the application to us . . . we
mail the money to you. The month=
ly payment plans shown below include
all costs—no hidden charges. Up to 18 months o repay

maost leans.

_ CONVENIENT
“Loans by Moil" are completed quickly, confidentially
and entirely by mail. Whatever your needs for casth—
now or in the future _ . . write for our ““Loans by Mail” plan
today. In cur 20th year of installment financing ... a
guarantes of satisfoction,

ok &
LOan oF

<

§ 5o —_—
o0 LR ]

YOU CAN REPAY MONTHLY

inl§ (CWF | ([} ]
Popmanry Faprmeaii Payeeain
$ 503 § 643

10.07 1287

15.10 1%.30
2009 25.48

15.0%
994

150 12.60
100 1675

250 2085
06 2493

3302
34.33

Above poymants, mode at regulor monthly intervals, will repay
the entire loon in the time indicated . . . all charges are sn unpaid
principal balonce bosed on 3% ts $150 and 24 % in excess
thereof but not exceeding $300, “loans by Mail” moy be repaid
more rapidly, more frequently or repaid in full at further savings
to you.

IEFEEEEEEEE S IS IS EEEEEE RN

3 819-A  MERCHANTS INVESTMENT GO, .
. ist Nall. Bk. Bldg., Dmaha, Nebr. a2
g Without ebligation, rush complete detoils end oll popers =
8 necessory forolconof S __toberepoidat$fee—__ g
B on the doy of each menth. [ ]
| | hcaa ]
] B
§ Address B
B ciw, Siate. R
B a
g Cooepot ™
] L T R P RN R

[l R R R R LN 0|
Clip thiz ad NOW for immediate or future use.

SAY YOU SAW IT IN POPULAR MECHANICS

IT'S EASY TO w R I T E

LEARN TO

The Magazine Institute offers an up-to-the-minute course
in wr:l.ti;nt for magazines which makes it easy to get started
in spare time at home. You may concentrate on either Ac-
tion or non-fiction. Send today for the FREE CATALOG

describing the Magazine Institute method. No obligation.
THE MAGAZIME INSTI . = -,
50 Rockeleller ﬂrlm.” Rocke lllerul;l;ﬁl‘zl!.nﬁeﬂn?nhEEE.BH. Y.
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BIG MONEY NOW IN
LIQUID MARBLE

THREE wonderful new opportunities for your ewn big money=

making business == regardless of your age, =ex, or previoua
experiencel

1. LIQUID MARBLE. Make beautiful artificial Marble Slabs.
Pour from liquid state. Glazed or unglased. This marble may be
mottled, veined, multl-colored or left in original snow-white
state. The cuih:-h!a ﬁtillullilu. part of the mg.rhietﬂ Dgcu not fade
or wear away. qu arble 1s unsurpassed on Kitchen or bath=-
room walls. Easy to make and install.

2. PLASTIC FLOORING. May be made in any color or combina=
tion of colors. Gives a lifetime of wear, Dustproof, Soundproof,
Verminproof. Resilient to the tread. Lay out solid from wall to
wall or in pattern design of various shaped blocks.

3. FLEXIBLE MOLDS. For plaster casting, Make youwr own
moulds for few cents each. £1.00 in raw materials will make
up to $25.00 worth of finished goods. We furnish names aof
buyers, Write now for FREE information about ovr BIG THREE
money-making opportunities] Get in on busy season just start-
ing. Send penny posteard or letter, No obligation.

COMPO-TEX, Box 785-5G6,ST. LOUIS 1, MO.

SHORTHAND in

| Weeks at Home

Famouz Speedwritinge syt
uzes ARC's, Easy (o lenmn; easy to write and transeribe.
Fast préeparation for a job, Burprisingiy 5t 1043, 0040 temehe by
mall. Used in leading afiees and Clvil Serviee,. Write for free bookiel,

SPEEDWRITING, Dept. 1508-6,55 West 42 5t.,N. Y. 18

EPSIOLR HITS THE SPOT

JUST OUTI NEW FROM COVER TO COVER
AUDELS

REFRIGERATION

and ATR CONDITIONING GUIDE

4 Books in One! Covering:
Baslo principles, Berviclng,

nh-ﬂg%ﬂwﬂnﬁm
ial

dustrial Refrigeration
d—Alr Conditioning 8y
/A gold mine of essent
lmgon:mt. facta for ENGI-
NEERS, SERVICEMEN &
UEERBhUG
A Good klaa Good Friend]
Here you have at your fingers”
ends a8 ﬂumillata Library in
ONE VOLUME, the Decés-
data ‘ﬁm have been look-
BESTRMS & MACHIN
REFRIGERANTS, Incl
Water Coo

. Mo sipgns orF symbolsg

ELS

AUD

3 .
_4_-. COMPLETE # PAY ONLY $1. A MONTH <

AUDEL, Publishers,49W.23rd St., NewYork 10,N.Y.
T AL e O S, Lo T e '

B e o sl e e - -
AddrOsS . e ccccccccc - R -
el —————— - — -

Employadhy. o o e e e cm s s s s s mm—————
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in spare tioe,

q

with 6 Big Kifs
of Radio Parts | Send You

Do you want & gpood-pay job in Radio — or
your own money-making Radio Shop? Mail
Coupon for & FREE Sample Lesson and my
FR& Eé-gege book, “Win Rich Rewards in
Radio." how N.R.I. gives you practical
Radio experience at home—building, testing,
iepﬂ;dﬂflx Radios with 6 BIG EITS OF PART

5e

Maony Beginners Soon Maoke Good Extro
Money in Spare Time While Learning
The :Iaf you enroll I start sending EXTRA

MONEY JOE SHEETS. You LEARN Radio

rinciples from my easy-to-grasp, illustrated

essons — PRACTICE what you learm with
parts I send — USE yvour knowledge to make

EXTRA money ﬂxlnf neighbors’ Hadios in

spare time while still learning! From here it's

a short step to your own full-time Radio Shop

or & good Radlo job!

Future for Trained Men Is Bright

in Radio, Television, Electronics
It's probably easier to get started in Radlo
now than ever before because the Radio Re=
pair business is booming. Trained Radio Tech-
niclans also find profitable opportunities in
Folice, Aviation, Marine Radio, Broadeasting,
Radio Manufacturing, Public Address work.
Think of even greater opportunities as Tele=
vislon and Electronics become available to the

public! Send for free books now!

Find Out What N.R.l. Can De For You

Mail Coupon for SBample Lesson and my G4-pa
book, Read the detalls about my Course, Hgs;.d kft.eﬁg
from men I trained, telling what they are doing, earn-
i%. See how quickly, easily you can get started. No
chligation! Just MAIL COUPON NOW in an envelope
or paste it on a penny postal.—J, E, SMITH, President,
Dapt. SHP, Mational Radio Institute, Pioneer
Heme Study Radio Schoel, Washingten 9, D. C.

My Course Includes Training in

TELEVISON » ELECTRONICS

AUGUST 1946

RADIOD SERVICING pays good money
for filll tme work.

£5. %10 a week EXTRA fxing Radioa

Building this
A. M. SIGNAL GENERATOR

gives you valuable ex-
perience. Provides
amplitude- modulated
signals for test and
experiment purposes.

Many others make

You bulld this
SUPERHETERODYNE

CIRCWIT that brings In local
and distant stations. You get
practical  experience putting

this zet through fascina
tests! S

You build this
MEASURING INSTRUMENT
yourself enrly in the course—uss it for
ﬁ;ﬂcﬁml Badio work on neighborhood

dios to pick up EXTRA spare time
money|

Lesson FREE

Glives hintz on Recelver. Servie-
ing, Locating Defects, Repair of
Loudspeaker, I.F. Transformer,
Gnng Twnor, Condenser, oto., 01
Study It—heep it—
Madl

Sample

AR
g .'.1'-"* o illustrations.
l.'l L g SERVIING et use jt—without obligationt

Borw

L
L

b
| e T
o,
" " g i
Er 64 PAGE BOOK ;i -
SAMPLE LESSON Wi 22k o 7 |
fesninis ]l X !
[l Mr J. E. SMITH, President, Dept. GHP, ] iy .f?nn'ul' - oy
i Mational Radio Institute, Washington 9, D. C. ™, e ~ e
Aafl me FREE, without ebligation, Sample Lesson and L5 “" e | =] i
i B4-page book about how o win success in Nadio and j -1.3 S~ - i
g Television—Elecironics, (Mo salesman will call. Pleaso ¥ - .f« “p '.',I" 1
: write plainly.) - . W08
R /B
: TN g o A R APB. casna 'Lf -/‘, H
e = sesan L‘.\"‘ 3 :
A RN S State...une R % e '
t  Approved for Training under Gl Bill R g



OFFERS LOW COST
LIFE INSURANCE

Postal Life offers $1724. in Protection for $2.00
monthly {(age 21). Other Ages in Proportion

THIS PREMIUM HALF PERMANENT RATE
Policy Fully Paid-up in 30 years

NEW YORK, Saturday. Postal Life of New York, unique
samong important Old Line, Legal Reserve Life Insurance
Companics, 15 again offering this special modified policy,
- already owned by thousands of American families. You pay
half the permanent rate until the 6th year; $2.00 monthly
for substantial amounts of Protection, depending on age!l
£2.00 monthly pavs for $1734. of life long protection at 20;
£1142, at 40; 53.00 monthly buys 336%0. at 30, ctc. Propor-
tionate amounts at other ages. You pay no premiums after
30 years; policy fully paid-up and in force your entire life.

For your convenience we print below a coupon that can be
clipped and sent to Postal Life. Full information, rates, ete.,
will be sent to you promptly., There is no obligation to bay
but we advise immediate action. Life Insurance iz wital to
your future and your family's welfare, Postal Life Insurande
Company, 511 Fifth Avenee, New York 17, M. Y,

Include P, O. Districe Number, if a.n}r

e e e e e e e e e e e L L T T T T ye———— e

.r‘-—-----------Ill--——n-------------------‘uuh----——l
i Postal Life Insuronce Company E
E 511 Fifth Ave., Dept D—604 , New Yeork 17, N. Y. |
- Mail rates and full details abnut your *'§2.00-per- H
’ month'’, 30-Payment Life Pclicy at my age. .
| Name E
]

! Dccupation .. Date of Birth ... E
U OAGALESE i oot :
H i
' i
! i
' i
1 L

HUNTING and FISHING

is a monthly magazine crammed
full of hunting, fishing, camping,
dog and boating stories and pic-
tures, invaluable information about
guns, fishing tackle, game law
changea, hest places to fish and
hunt —eountiess ideas that will
Al mdd more fun to your days afield.

Special Trial Offer

Send 25e in stamps er coin_and
we will send yon Hunting & Fish-
ing for six months.

HUNTING & FISHING
MAGAZINE

llum;mc
~FFISHING
l-..f_\l__!_.—--l—

251 Sportsmen®s Bldg., Boston, Maossachusetts

Train Your Own HORSES!

Colts — Stock Horses == Circus Horses
Gait Show Horses — Write for FREE BOOK
ANIMAL LOVERS" ASSOCIATION
Box KA-I1l, Tarzans, Calif.

SAY YOU SAW IT IN POPULAR MECHANICS

aie BENJAMIN air

PISTOLS

RIFLES

| ARE IN PRODUCTION
ORDER BENJAMIN AIR RIFLES & BENJAMIN AIR PISTOLS

from your DEALER. Send for our FREE FOLDER and
Complct.e Specilications TOD

AY. Both Calibre Benjamin
H-C Pellets are avallable now.

BENJAMIN AIR RIFLE CO., 812 MARION ST., ST. LOUIS 4, MO,

14

COMB-A-TRIM

THE NEW QUICK TRIMMER

Bomething New! Trim iuur hair
without any experience.

The excess hair comes off
smoothly and easily by ,]Juatmu
ing trimmer through hair ke
an ordinary comb, Also removes
hair from !Eu—ﬁ.rmpd_m Bave
on halr-cut bills

own hair or t.hg wlm].g f.m-
{l¥'s. Bend 5%c snd your Comb-
at once.

A-Trim wlill be sent

EPECI.&L OFFER

Send §..00 for 2 for $l

Comh- A.-Trlrn

and save [Bs,
COME-A-TRIM CO.
Cincinnati, 0.

5 Exfra Blades
(Year's Supply) 258

1734 Carew Tower Dept. R-9

ir all radio sets,
arisan  meibod.

e bed pe rreeded.,
inelwded, Bim-
im. Téll G
& mnd how to
3 el

-

aryt hiimt it
jre anly -'S-].
uaran e,

SUPREME PUBLICATIONS 2,5 Kedle fve

Chicago 12, ILL.

ANALYZE HANDWRITING

Gualify for Certified Grapho- Analyst Degrea. New uncrowded, fas-
vinating fleld of zervive. Givat Ifving earninrs reported by gruduates
in Employment, Credit, SBocial Bervice, Police and Judicial, and En-

tertainment Nelds. Orhers have developed prof-

itablenrivate practice full orsparetime.ns Per-

sonal Problem and Vorational Counselors. Send

for 3000 word test lesson and Grapho- Analyst

B rnoEL moO.

F " [ i
. Arc Welded Design Know-How

Qinly $3.50 each
A different volumes
% $10.00 postpaid

ADDRESS A. Il G. A. Inc.

Esch volume confaing over
100 welding designs. Write

Hobar! Bros. Co. Box M-541, Troy, 0.

kmpartant wrkta mml hand far b Bac Poor
11’[:(-iq b'n-n 'IEI"LIP:II eften conses costly errors and metka you far failire “ wrlia
n noar band? Ii's so swy b dern o iome o spare Ume. Write for our new free b bt
by, If wan wish, eoed 1!:];, for o penpaint siei:bile for shaded writing pnd your name

basullully wristeo. TAMELYMN SCHOOL OF lllmmul!lnll
In Businsss Sinced 595 H 441. lhdg& Bldg.; Hangas Gl'l-'!q Mo, U.

do you WORRY?

worry and suffer any
lunger if we can help you?
Try & Prooks Patented Air
Cushion. This marvelous
appliance for most forms of
reducible rupture is GUARAN-
TEED to bring YOU heavenly
comfort and secunt:.r-—day and
night—at work and play—or it
costs you NOTHING. Thousands
happy. Light, neat-fitting, No hard gads or springs.
For men, women, and children. urable, cheap:
Sent on trial to prove it. Not sold in stores. Beware
of imitations. Write for Free Book on Rupture, no-
risk trial order plan, and proof of results. All
respondence Confidential.

Brooks Company, 359 State St., Marshall, Mich.
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INVENTORS

The patent laws provide that any new and useful art,
machine, article of manufacture, composition of matter, or
design, or any new and useful improvement thereof, may
be patented if the act of invention is involved. Therefore,
every inventor with a valuable invention should take
advantage of the patent laws and proceed for patent
protection in order to safeguard his rights.

A patent gives the inventor the exclusive right to
prevent others from making, using, or selling the invention
claimed in the patent for a period of 17 years.

The patent laws were enacted for the benefit of the
inventor to give him protection for the features of his
invention which are patentable. These features must be
properly and concisely set forth and claimed in a formal
application for patent in order to comply with the require-
ments of the U. S. Patent Office. For that reason, the Patent
Office advises the inventor to engage a competent reg-
istered patent attorney to prepare his application for patent
and represent him before the U. S. Patent Office Examiner.

A specially prepared booklet containing detailed infor-
mation with respect to patent protection and procedure
will be forwarded to you without obligation upon request.

------------------------------ == l-—-r—r'r'r—'--I—I—!—i
ELARENC: # O'BRIEN & HARVEY B. JACOBSON L
agistersd Patent Attorneys
Pﬂfﬂ'ﬂ"’ 61-H Adams Building, Washington 4, D. C.
Trademarks E.b;sﬂ; Protacien and peocedare, This fequest does oy
Copyrights Namo___
Address
City State
R u-ﬂfﬂ'emd Patent Attorneys [Please write or print plainly.)

CLARENCE A. O’BRIEN
_ & HARVEY B. JACOBSON

&1-H Adams Building + Washington 4, D. C.
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AIN YOU

for RADIO ELECTRONICS & TELEVISION

;Suvlvl'lf “Fl"-l- RADIO SET

for SIMPLIFIED INSTRUCTION.— PRACTICE & TESTING

Ty

Beginners Leurn FAST

START NOW | Big Developments/#S
Ahead in F. M., Radar, Television|

MAKE GOOD MONEY IN
a Business of Your Own
...0r a Good Radio Job.

The offer I make you here is the exclusive .111":':'11fr"" Wi ring proce-
epporiunity of a I dure to te, Tast, ag-
your b curate
8 woncar
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"How To Reod Rodie Diogroms and Symbels”

iihnie 2 . & valuable new book which explains in
gsimple English how to read and under-
stand any Radio Set Diagram or circuit.
Includes translations of all Radio sym-
bals. Send for this FREE book now, and
along with it I will send you another big
FREE book describ-
ing my Radio-Elec-
tronic training,

. under Bp
0 not have o 1 3
for manufactured Teit Equipment,
Su:cend .n.s a Radm-E!ﬁ:lrumtIan
1 I = vl the boodd,

ENCe !:='-

Ty Coursestaris

Lear, |-||j||--,-.
gtand an ) o it o make o v
can master my entire 11T 55 of yourself.

your spare time Read What Graduate Says
You Do Practical E:pcrimcnu “One Job Mets About $26.007
There's only one right way Since lagt week I fixed 7

learn Ri Electronics '-rl.lr in
ot It cugh simplified . H
iy combined with m
toe ']r]".ll." the

L
: at m SPRAYBERRY ACADEMY OF rRADIO
i ¥ rience - . F. L. Sprayberry, Prosident
e t ; arn faster, 2 = Room 10HG, Puecblo, Coloradg
your understs Lr'.r].r'r is eclear-cut. DGN T PUT IT OFFl @ [lease rush my FREE coplea of “'Haw tn MAKE MONEY in
@ BADIO. FLECTRONICS mnd TELEVISTON' and “HOW to
I'll Show You o Mew, Fast . 4o rocie abon READ RADIO DIAGRAMS and SYMBOLS."
Way te Test Radie Sets now! Take the { -
Without Mig. Equipment Soward the. 15 | - AZO. . . .-
{sR¥} s JRR L y
The very same Radio Parts I sup- 5'.:. HUE W |.||. another: valmabd e rrce W
ply with your Course for gaining explained In my big, illugtratedn ff Address - . " = o
pre-experience in Radio Repair H.J E ¢ ..1.-4 o Which comes to you |l
work may be adapted through an ok you'll ke glad to own., B R e AL g State
= {Mail il'l onvelopse OF [i5s 1|,I :-||I'|:!_-:.|'._l.' ||---||.;ir:| ¥
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“DANCE-FLOOR HOG'/ /5%
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LISTEN!) DANCE THE WAY | PLEASE ]
IF YOU WEREN'T A WEAKLING 1'D

PUSH YOUR FACE IN. urﬁ

NEVER MIND SEEING ME HOME
\ FROM THE PARTY, JACK. YOU
couLDN'T PROTECT anyYBROCY !

BUILD ME UP ! ROW IF | SEE THAT BULLY AT
THE PARTY TONIGHT, HE WON'T SHOVE ME
\AROUND! /5, g8 )75 [

L
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¥OU JUST BUMPED US AGAIN ! .
THIS WILL TEACH YOU MANNERS!) [| = OF THE —
N ZPARTY=
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OH, JACK,
YOU'RE
WONDERFUL!

Clstes
(e

===giotual photo

the manwhokolds
the title, "*The
World’s Mast
Perfectin ’Pmsi-

?.s-@i- / l'm )\ j,{_-- ?;’i-"."'-\«, A
I Can Make YOU a New Man, Too
—in Only 15 Minutes a Day!

AVE YOU ever felt like Jack—ah-
solutely fed up with having blgger,

tire eyvstem! You will have more pep

huskier fellows "push you around™? If
you have, then glve me just 15 min-
utes a day! I'll PROYVE you can have
W youi'll he proud of, packed with
red-blooded vitalttyl

“Dynamie Tension."" That's Lhe se-
erot! 'Thel's how 1 changed myself
from & serawny, O7-pound weakling to
winner of the title, *"World's Most
Perfectly Developed Man.*

“Dynamic Tension” Does It!

Teing "“"Dynamic Tension" only 15
minutes a day, In the privacy of your
own room, you quickly begin te put on
mugele, increase ¥your chesl measure-
ments, broaden your back, fill out ﬁ;l:.ll‘
arms and legs., This easy, NATU "
method will make you & fner speci-
men of BEAL MANHOOD than you
gver dreamed you could bel

You Get Results FAST

Almost before you reallze 1t, you will
notlce a general “'toning up'' of your en-
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bright exes, elear head, real spring :nqi ! oped Mo,

zip In your step! You get zledge-ham=
mer fsts, o battering-ram pubch —
chest and back muscles so big they al-
most split your coat seamz—rldges of
polld atoindch wmuscle—mighty legs that
never get tired. You're g New Mand

FREE BOOK

Thousands of fellows have w:=ed my
marvelons system, Hewd what they say
—sef how they looked before and afier
—Iin my book, “‘Everlazting Health
and Btrength,**

Hepd NOW for this bhook— FREE. 1t
tells all about ““Dynamic Tension '
shows you actwal photos 6f men I've
turned from puny weak-
lings into Atlas Cham-
pions. It tells how I can
do the same for YOU.
Don't put it off! Ad-
dress me personally:
Charles Atlas, Dept. 8H,
115 East 23rd 2t., New
York 10, M. Y.
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CHARLES ATLAS, Dept. 8H

115 East 23rd 5S¢, Mew York 10, N. Y. l
I want the proof that your system of I.

*Dynamic Tension™ will help make & New Man

of me—give me a healthy, husky body and big I

museular development. Send me your free
book, “Everlasting Health and Strength.'’

{Please print or write plainly)

PPN o o 25 i B AR R A R ey

[] Check here if under 16 for Booklet A
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INVENTORS

- The Rules of Practice of U. S. Patent .

Offfice advises—unless the inventor is quali-
fied to handle such matters—that he Empln]r
the services of a competent Patent Attorney
in the preparalion of his Patent Applica-
tion. We are Registered Patent Attorneys
fully qualified to represent you at the Patent
Office. Our long and varied experience
in patent practice, we believe, enables us
readily to understand inventors’ disclosures,
to advise what is prn]::aHy pntentab]e. alter
conducting preliminary patentability inves-
tigation of prior U. S. patents, and to draw
your specifications and claims in such man-
ner as to present clearly the novel features.

Patent Laws Favor the Inventor

Who Acts Promptly

Remember, the details of your invention
do not have to be 100% perfect before you

can obtain patent. Unwise inventors often

devote considerable unnecessary time work-
ing on unimportant details of their devices.
This is expensive, hazardous and unneces-
sary. First step is to have us conduct
search for the prior U.S, patents and render
a report as to its patentability. Qur Search
Report is very valuable to you in that it
clears up the course you should take in re-
gard to your invention. If our Report is
favorable, this report of the patentability
of your device shows that your chances

of patent protection are in your favor.

Have Patent Protection First

Unless you safeguard your invention by
obtaining a patent, thereby securing a
monopoly on same, it may become “public
property,” [ree to be made, used and sold by
anyone, or it may be patented by some other

person.

McMORROW. BERMAN & DAVIDSON

Registered Patent Attorneys
135-V Atlantic Building, Washington 4, D. C.

i- - — — — e s S - - S . 1

i McMORROW, BERMAN & DAVIDSON 1 ®

! 135-V At Buildrng, Washingion 4, D. C. !

| "Send me further particulars on how to protect my invention and : COPYRIGHTS
I “Invention Record” form ot once. | understand that this request

| does not obligate me. | PATENTS

! Name : TRADE MARKS
' Address

| Ci State ! g

L _tf_ w w= == =(\Wrile or print name clearly)= = == == - - -‘
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ORRESPONDENCE

SchooL %MWM you

I. C. 8. Courses free to you! They’re avail-
able now to honorably discharged World
War II Veterans under the G. I. Bill of
Rights. The U. S. Government pays for this
training . . . and it is NOT to be deducted
from any future bonus payments.

This is your personal reconversion pro-
gram if you want to earn as you learn . ., .
to master a trade or profession and qualify
for promotions and pay raises on the job!

Here, for your choosing, is famous I. C. S.
education in any one of more than 400 tech-
nical and business vocations, Courses are

INTERNATIONAL CORRESPONDENCE SCHOOLS

practical, authoritative, easy to understand.
You study in your spare time, At work you
prove and apply what you learn.

Thousands of successful students have
demonstrated that today’s I, C. S. student is
tomorrow’s leader. Here’s your chance to
join them — at no cost to you.

Act now! When you mark and mail the
coupon on this page you've taken the first
step to Success. We send you full details
of the Course in which you'’re interested —
and complete instructions on how to enroll

with us under the G. L. Bill of Rights.

ICS

BOX 5585-K, SCRANTON 9, PENNA,

Without cost or obhligation, please send me full particulars about the course before which I have marked X:
=.Ilr c;l;lﬂitlﬂﬂlll‘l and Eﬁlmﬂuyﬁ Enda:i:lm'ir;l_t E }nfdlu.vlr.lr_{:: EIn:inurin; Textile Courses
umbing Courses UWrYeying an ATHDLLE nidust Metallurgy ttan M 1
O Air Conditioning Coammunications Courses O Machine Bhop g ﬁ‘:;-un W:::Lu.:m'iu
O Heating _ [J Plumbing O Electronics i Mochanionl Drafting. £ Textile Designing
O Hefrigeration [ Hteam Fitting |‘ta.;“tiﬂﬂ.|: Telephony E ﬁﬁ‘ﬁﬂ&:&““m [ Woolen Manufscturing
Chemistry Courses b Radla Oneraving [ Patternmaking—Wood, Matal  Businsss and

O Chemical M"""ﬂ"" in Barvic O Beading 8hop Blueprints I Academic Courses
O Chemistry, Analytical E?ﬂrﬁlﬂ‘# .':E:‘u i O Shest-Metal Drafting O Ascounting 0 Advertising
{ Chamister, Induetele] o sicd | Eotrienl Courase O] Sheet-Metal Worker O Arithmetis ) Bookkeeping
B Peteoloues Helwing ‘1 Plasase 0 Eloctrioal Drafting O Ship Drafting () Ship:¥itéing [ Busines Correspondence
i ik i s RN [ Business M ment
O Pulp and Paper Making O Electrical Engineering n anage .
O Electric Light and Power 0 Toolmaking O Certified Publis Accounting

Civil Enginsering, Arahliss=

0 Walding —Gas and Elactria
tural and Mining Courses

O Lighting Technininn
O Pr

: notical Electric Railroad Courses O Cost Aceounting
O Architectural Drafting Sntirost Combnsiei O Air Brake [ Car Inspector [ Federal Tax

O Architecture O I¥iesel Losomotive

Engines urscs

Bridge and Building Foreman ioi O Losomstive Engineer O Foremanship [1 French
Eg;vﬂ EmE.::.E:EEEM [a] %r:;:‘ae:;;:;-n L - O Locomotive Fireman O Good English [0 High School
[ Coal Mining O Disssl Enginea [ Gas Engines [ Railroad Foreman 0O Higher Mathematices
[ Contracting and Building Mechanical Courses Steam Engineering Courses [ NMustrating O Motor Trafie
[ Highway Engi O Aeronsutical Enginesrlag O Boilermaking g Bervice

7 Aireraft Deafting

O Flight Enginesr

O Foundry Work

[0 Heat Trestment of Metals

0O Combuntion Enginesring O Balesmanship [J Ssoretarial
o l.‘:l':in.t Ex:ﬂn‘ O Bign Lettering

O Marine Engineering O Bpanish [ Htenography

O Stenm Electric [J Steam Engines O Traffic Management

Huowie
Address
Biafe Present Porition

Working Hours AM. ta P, Length of Service In Werld War Il
Bpecial tuition rates to members of the Armed Farees. Enrollment wnder the 6.0, Bill of Rights approved for Wor I Veterans,
Camadiagn residents pend eoupon fe Infernational Correspondence Schools Canadian, Litd., Meontresl, Conadg.

O Rendiog Structural Blueprints
O Banitary Engineering
O Strustural Dralting

Ay __ign

Citw
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PATENT
PROTECTION
FOR INVENTORS

HE Constitution of the United States
provides that
“Congress shall have power...to promote
the progress of science and useiul arts, by
securing for limited times to ., . inventors
the exclusive right to their . . . diseoveries.”

A PATENT IS A VALUABLE RIGHT

On the basis of the constitutional provi-
sion Congress has established a system
under which inventors may secure the ex-
clusive right to prevent the unauthorized
use, manufueture and sale of their inven-
tions for periods of seventeen years, The
inventor secures this protection by ob-
taining a patent from the United States
Patent Office.

The United States Patent Office recom-
mends in its Rules of Practice that “an
applicant is advised, unless familiar with
such matters to employ a competent reg-
istered patent attorney or registered pat-
ent agent, as the value of patents depends
lurgely upon the skillful preparation of
the specifications and claims.”

The United States Supreme Court has
high-lighted the same thought in this lan-
guage:

“The specification and claims of a patent,
particularly if the invention be at all
complicated, constitute one of the most
difficult legal instruments to draw with
pecuracy .. .0

Vietor J. Evans & Co., established in 1898,
has a staff of experienced registered pat-
ent attornevs, available to represent in-
ventors in the preparation and prosecution
of their cascs before the Patent Office.
Detailed information and the steps to be
tuken in obtuining patent protection will
he furnished upon request,

Eviws & Co. |

BEGISTERED PATENT ATTORNEY
130-J Merlin Building, Washington 6, D. C.

. Please forward to me detailed information regard-
ing procedure to obtain Patent Protection.

Nume. .. .. A S

PO R L s e

T T T T

A Bl v s v o

R Bt o e e L

PATENTS o TRADEMARKS o COPYRIGHTS

20

_ The ficld of Landscape Gardening
= offers unusual opportunicies for
.+| trained men . . . greatly augmented
- f 'u'b]." the huge home-building and
% modernizing program ahead. We
provide thorough, interesting home-
training during your spare time . .
adapted to your regional conditions,
| AFPROVED for VETERANS

BE YOUR OWN BOSS

A graduate says, "1 finshed che There are many employment oppocs
course about two months ago and  funitics tn chis profiaable, uncrowded
now [ average about $2.00 per hour  field oe you can casily start yous own,
net for my time.* business. Wrine today.

Service from Coast te Coost

NATIONAL LANDSCAPE INSTITUTE

DEPARTMENT P 756 SOUTH BROADWAY — LOS AMGELES 14

LEARN N2rs: CARTOONING

MAKING
IN SPARE TIME = by Easy Picture Chart Methed

Bame Simplified Meihod that has helped train creators of
“'J.'eg.?' & Piraes,'" **Freockles,” ""Out Our Way,"" ““Win-
nia Winkle " "Fcer.'la.r Fellers,"* "Slﬂt'li;;u As It B 2,
S Thig Nel#i‘llhﬁrh." and many othérds. Earn while learn=

Sond 10c for Picture Chart (to test your abllity),
and full details. (State age.)

Healthful, pleasant ouidoor
work in an uncrowded fisld,

Ing.

27 MONTHS
l“[“'l"!' 1-yr. diploma in Flectrical, Mechanical, and
Entér_ Sept., Dec., March, June. Catal

Landon School of Cartooning, Dot 4608 Philadsiphis11Pe.
Arronautical, Chemieal, Civil, Electrical,
¢ Dirafting. Prip, . Gav't,
TECHNICAL Bovroved tor Gl Tow rate.  Enen board:
e,
GBG E. Washingtoh Bivd., Ft. Wayne 2, Ind.

ENGINEERING 2 wonveis
Mechanical, and Radio Courses, degree.
Larme industrial center. Demand for graduates,

COLLEGE

2 WHAT BOOKS DO YOU WANT?
We guote the lowest market prices. No charge for locating
Hard-to-Find and Out-of-Print Books. All books, OLD or
NEW, mailed POST-FREE.
SEARCHLIGHT BOOK CLUB, 22 East I7th 5t., New York Clty

e —
Learn theory and fundamentals at home—in

I‘eaf{;c spare time. Then acquire actual experience

rﬂb and practice. Send for FREE booklet

aking “Power of Effective Speech.”

North American School, Dept. 135-C

RUBBER [owcy
MOLDS " ©6¢.

Amazing rubber mold-making outfit makes pors
feet HeXible molds of plagques, ash trays, book=
cnils, ¢te. Molds rost & o 2h5c cach, Esch mald
makes hundreds of noveltieos and gifis to sell for
51.00 apiece and morel No experience neces-
wary.  Evervihing furpnished. Quick and easy.
start profilable buainess in your home——sel] Lo
spures, Eirft ahona, friends, fesorts, ropd siands,
L :I‘!!_?ll. Full oF snare time, Write for completo
FIREE details and casy instructions.

50-L0 WORKS, Inc., Dept. J-800, Loveland, Ohio
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Youll Need ALL: ARUUND Tmmm . Get Ready QUICK-in 1 of these
.- Rnbloi 2 Opportumty Fields!

ELECTRICITY in its Many Branches... EESORIE R, RADIO=-ELECTRONICS...A grtﬂt{ﬂﬂd

artiteib lavi ing the ves 3 - g ] head. Prepare for a

Electricity s vital to our progress during the years now, even greater growth a e

ahead, Prepare for the opportunitics in such real Radio career. Learn construction, operation,

branches as Power Plant Work, Motors, Arm- 'Ihls big, ore-prool  trouble-shooting on Radio Receivers, Public
oty H building is occupied Address Systems, Sound Picture Units, FM, Photo=

ature Winding, Industrial and House Wiring,  apgirely by the Coyng a i e Sk S ATRT
Maintenance, ete., with COYNE shop training. Electrical School. Cells, Television—the practical COYNE way.

“LEARN-BY-DOING”IN A FEW WEE

I Conditions today are different. Many “one-operation’’ jobs that paid well P“:H FlELD Yﬂ“ LIHE_

in the past, no longer exist, Do you have a good jobwitharealfuture? Plan

for eteady pay and advancement by tﬂmmg NOW, while there's still SEND Fon BIG Buon

timel Come to the big shops of COYNE in 'Cmragu. for "all-around™

training in Electricity or Radio=-Electronics—the 2 great opportunity :
fields of today and tomorrow. I°ll finance most of your tuition. FREE C, ﬂ
| .
TRAIN ON ACTUAL EQUIPMENT! s s Biscs il
My famous *'Learn-by-Doing'" method glves you practical l:xmrit!rlce clty, othe ra Radio-Elec= [l
on full-size equipment. Not by correspondence, but actualshop work. You tronlcs. Whichever inter-
are trained right here in the Coyne shops, that has been training men ; tlnd R et Sk
and young men for over 47 years. E‘_-,}-:lﬁ_.m ILIEE,E(&SJD_
ent, by my famous Arn-
'—-Pﬁ\' I.ATER' E;E_Ijafmtl:l mﬂhc\dﬁﬂlﬁgﬁ
. = ig. f ully illustra

Don t' jet !?“:k of money .E_!Oh] }0!'!' on each course, and will send
back. My "Student Finance Plan ¥ wou the one you want, with-
has helped thousands to get ahead. First [ train you fora good job and out the slightes t coat or obli=
Ceupon brings details. Many earn future, then assist you in getting gation. Simply check below,
while learning, to help take care of located. As a Coyne graduate, use '-h'iﬂ mall coupon lo en-
llvingcxpenacup‘h]feh{'.ﬁ".. Menfrom thisservice whenever vou need Lt— ;l':‘-::lﬂﬂ wnn:::ltfﬂuut':‘lnp?:iﬁ'l
16 up to 40, with or without expe- po charge. Also It REE review I:-rw- call. You afe the sole judge,
rience, Coyne training is for you! fleges at any time. Get the factel Don't delay. Your Fature ia

at stake. Hosh coupon to

INDUSTRIAL ELECTRONICS me—TODAY.

- - - T il Y e g
and Electric Refrigeration e o
Included With Either Course § COYNE O ECTRICAL SCHOOL
Added training in these great Gelds of § 500 8. Paunlina 5t.. Dept, C6-T Chicage 12, IIL
INDUST l:.].". ELECTRONICS and i Send me your BIG FREE K — for the
ELECTRIC REFRIGERATION 'E:urnchoc'zzd below. Alml‘uﬂ details of your
makes you more valuable to employenr, Student Finance Plan.™"
leadstoopportusitiealorbiggerpay. Thia " ! O ELECTRICITY [ RADIO-ELECTRONICS
d ke I TRCINOe0 Wl A : 5. 5 e
trical or Radio Course. We also have facilities for men D Send apecial G.L/Bulletin  [J Physical disability
with physical disabilitiea whether due to war or
other causes, Check coupon for detalls if you have a ¥
physical disability of any kind. IHAME.
H. C.LEWIS, Pres. Founded 1899 i
COYN E ELECTRICAL SCHOOL {rooms oo
500 So. Paulina Street, Dept.(6-72H, CHICAGO 12, ILL. jcrrv...... .. ... JRRRY 1 ;. A
P —
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“Pll show YOU

how to make yourself

COMMANDO -TOUGH

...in double-
quick time

+«:OR IT WON'T COST YOU A CENT!”
says Gearge 9. Jowell

WORLD'S GREATEST BODY BVUILDER

Let me prove to YOU that you can put inches of dynamic muscles
on your arms! Add inches to your chest! Broaden your shouldera
and power-pack the rest of your body. I can do for you what I've
done for thousands the world over, including many officers and
men now in the U. 5. and British Armed Forces.

GIVE ME 10 MINUTES A DAY!

I'll Show You My Secrets Of Body Building

hel D"I.I. learn the “'Progressive If you wan &1 E Wil
l'.!ln“"!'l' ! pd'" through which I re- l.nu-!{;irn res t&w-:‘rhﬂ-gq“' th- ;.mi
Bullt myﬂnlr from a physical wreck pdmirption feom women ., .

to the holder of more sirength rec. Li‘h‘.i: HE-MAMI k[:lwidu 13 om‘o

ords than any other living athlete " muus
trl(‘ht‘r' o matlér how ERIinny Silesl — Misel Like ]l"nn" *l“
ou are, you can learn he ineluded FR'EE[ Pr.lr.-rl for
m m@[Lm: s right in your own home, the stren n! Full of photos

of marvelous m-hﬂﬂl men
who will show you what Jowett
has done for them and how he

Through I'Ili" proved secrets [ show
T develo OUr POWET,
rﬁ-ﬁll‘ll a.nd. nuh until YO are fully

Eatisfied th o are the man yoil ﬂm do the same for you, Reach
want Lo he, "i.'r Jowekt System,'* + » Grasp this Special OFer
Eays R, F, I15.r1 Physical Directar

of l.l-e YMCA, .tt,lnnuc ClLy. g the
greatest in the world?®
PROVE TO YOURSELF
IN ONE NIGHTI!

only 2%e :l'cu' test Cou
"Hn‘ldi a Mighty Arm."* l'h!-nd It
the cvenlnge it arrives—learn from
experience the thrill you can glve

Your muscles|
SEND FOR THESE FIVE FAMOUS

COURSES IN BOOK FORM LBook
ONLY 25c EACH

or ALL S for $1.00 Gree!

BOOK WITH PHOTOS OF FAMDUS STRONG MENM

MAIL COUPON NOW

FRE £
Jguets Institute of Physical Culturs

I0 Fifth Avenue, Dept. PM- l. Now York 1, N. ¥.
H looks good to me. Send
::;ﬂgl?urn #ﬂ;ﬁtlpiﬂur*m&?ﬁgﬁrgﬂ’n c'hg:trd below, for
which I eaclose { Inciude FREE book of FHOTOS,
Ssarme F 0 Al 5 courses for.... $1 [ Molding Mighty Legs 250
Chsmpion of [ Molding a Mighty Arm 23¢ [0 Molding & Mighty Grip 25e
O Molding a Mighty Back 25¢ [ MoldingaMighty Chest 250

0 Send all & €.0.0. (§1 plus postage.} No orders less
than 81 sent C.0.D.

Jowett Institute of Physical
Culture

230 Fifth Avenue
Dept. PM-GB
New York 1, N.¥Y.

This

22
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~Train at Home in Your Spare ﬂm:“.-,um FR E[

The fascinating fleld of Art offers commercial o

to men and women. COMMERCIAL ART, CA

DESIGNING all in one compleie courie, We prepgnﬁ u:
step-hy-itep. Tralned Artlsls are capable of caming B
§60, 575 a week. Colorful FREE BOOK, ““Art for Pleasure

and Profit—"" describes eourse and method of instrurtion,
TWO ART OUTFITS included with training. STATE AGE.

Approved for training under “G.1.” Bill.

gives

WASHINGTON SCHOOL OF ART, Studie 128 C ﬂetalls
1115—15th 5t., N. W. WASHINGTON 5, D. C.

AT HOME. By our modern and original
tem of Ingtruction you can learn ev iuf
the WATCH REPAIRING 'I'Ih\i?h'l‘
HOME., Frepare yourself for & well-paying
posltlon or start In business after completing
our course of Instruction. Good walch pe=
palrers are In demand and generally H.I.'Il‘l"
salaries. For particulars to t.hu
iscansin School of Watch ”ﬁ-..m...
7585 Morth Milwavkes St., Milwavkee 2, Wis,

FENCING World's Finest Sport

Exciting Fun—Harmless

Just Oup! Healthful, Clesn, makes you Bir
PREE BOOKLET —(with aila) - taaches Guickly—Ensily:
HARMLESS 3 fe Sprm Smﬂ Foils {swerds) bhawve .El.flg
Ribber Buattons. Complets ouwtfit, 2 fodls {swords) wi
hand guards, Fres Instrostions. Now asly $1.08:
.Turl.lw Mulu only 81 for twa., SLE0 Tor ons Postpa
heck or . O, todey. Add 280 for Foreign Postags.

LEE PRODUCTS ':0-.« l.'l'ut. 3-1613 First Ave., New York 28, N. Y.

AUDELS Carpenfers
and Bullders Guides
) 4 vols.56

I'ﬂ Cllrplrnur! Builders, m

#en, Building Mech
‘1? Wordesrhose  Thers
Culdes give you ths short-cial
melruclions Lhal you wiple

nn-nu nv

BASY [ur

Bppreal l- and slwdent.
aeblen

ark, Illtn 'ﬁ'uh

Ler
Rprd l"ul' :mumlr rlmﬂ
in and mail ¢
Inside Trade Information Onz Foil'siie. ™ ¥ E“ﬁl
How to use the steel square—Iow to Gle and set
saws—How to build [urniture—How to use &
mitrs box—How to use ths chalk line—How to use
rules and seales—How to make jointe=—Carpenters
arithmetie—Solving mensuration problems—Es-
timating strengih of timbers—How to set girdera
and sills—How to frame houses and rools—How to
ertimate costa—How to build houses, barns, gar-
egea, bungalows, ete.—How 1o rend and draw
plans—Drawing up specifications—How to ex-
cavate—How to wee settings 12, 13 and 17 on the
ateel square—How to build boists and scaflolds—
shylights—How to build staim—How to put oo
interior trim—How to hang doors=—[ow to lath=—
foors—=How %o psint

LLLLELL LRI LI L Ll L P L L LE L el ]
THEDO. AUDEL & CO., 45 W, 23rd St., New York City

Wil Audals Carpentars sad Builders Quddes, 4 valn, on T daye” fres trial.  If O.KE.
I will ramit 1 in T dare. snd 81 mosthly usdil 85 i paid. Otherwiss I will retusrm
them. Mo obligation unless [ se sstisfed.
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WHICH OF THESE gvsziamiiés
INTERESTS Z MOST?

plastics Engineering

practical
ntracting Plumbing—
1_ M.-,uunﬂnﬂ &C.P. A. ‘::aiel F.nnlnnﬂnl Private Enr:::: g Servicing
i ign dio Oper
ditioning . prafting & D"’ - Ra
:i:ﬂ:;:ﬂul'. & guilding 'EME"“‘“I E-Ilﬂl-nlt“ﬂﬂl Railway Training
Automotive Engineering Electricit mﬁ‘:‘ mhigﬂ"““:‘ Pattern Drafting
tion—Practical Electronics, Indust®s Sheet Meto "
o Drafting & Design igh Sechool Courses Shop Manaogemen
Aﬂnﬂﬂ: = anship I:ﬁ::hiﬂﬂ Shop Operations Tool Making
ter Fo ¢
E‘I:ﬂkk“ﬂi“ t Mechanicol Engineering
man
Business Manage

THINK! LOOK FORWARD!

Business is making big, new plans
Men and Women are preparing for the future
WHAT ARE YOU DOING ABOUT YOUR TOMORROWS?

® Today, choose the job you want—and prepare for it. Or if you are already
engaged in the work you like best, start training now for quicker promotion.

Acquire the knowledge that will help you to get ahead faster, make more money
and have greater security.

Invest part of your spare time in more rapid progress. Start training now, in
spare time in your own home. Be ready to grasp your opportunity and step out
ahead of those who lack the ability you have attained.

American School, founded in 1897 as an educational institution not for profif, can
help you to reach your goal

just as it has helped others E=STUDY TRAINI
during the past forty-nine GIAE = iln NG SINCE 1897

Q‘ '----------_—------------—
years. Give serious thought

' 4 ¥ ¥
to the list above. Pick one ;,"'l’ Take This First Easy Step
ﬂrtmure ngbjectlf tEaﬁl inter- =y
est you. en cCnec e col- o
o o g o e CHECK, CLIP AND MAIL COUPON NOW
and address and mail it at .
once. The school will send Wil AMERICAN SCHOOL Dept. GCAS, Draxel at 58th, Chicage 37, INL

Without cbligntion, Please send FREE and tpaid, bulletin and
detaile of the Subject checked. S s

you details on its training

PLASTICS ENG'R Acc 1 P Desl
plan and outline of study Eﬁtf;illtmtiun . D erial Rade o D At and Donaes
prepared by specialists. There D niaing . OEtectriciey-Pract, ~ ORSdle.

s bli O Contractin 0O Electronics, Industr, O Air Conditioni
no charge, no obligation, O Practical Fﬁ:mhtni O Bookkeeping szchnl:llculugn,;i
50 Eend the Cﬂupl}n jmme_ O Automotive O Private Secretary &

O Shop Management
- En neerlnf( O Diesel Engineering

Al D 1 0O Tool Making ]
diately. E Aviation & [ Sheet Metal O Better Foremanship

Eﬁfﬁﬂ:}'-ﬁﬂﬁ“ﬁ“ Pattern Drafting o Mlufhm?ughn,p
perations
AMERICAN SCHOOL DT . s im0 A ODecupation. . . v vss

PRACTICAL,

ATIrERY. . .ccvcvnssnnnsnssnnansn
Dept. GC4S5, Drexel at 58th Street, Chicago3? 1 cov....ene.ne.e.
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I#'s YOUR future — Make the most of it!

Start now to earn
the bigger pay in
electrical repair

wiﬂ there ever such an op-
partunity to get started in
glectrical maintenance and repalr—and al top-notch wages? Are you
ready—with experience amd ability—to cash In on It¥ Others are
gettlng just the sort of backeround needed—guick! practlcall—in
handle the great varlety of electrical malntenance and repalr work
TODAY—{rom this well-known electrical Ubrary. You can too!

THE LIBRARY OF ELECTRICAL
MAINTENANCE AND REPAIR

5 vols., 1826 pages, 1724 illustrations

Gives you the "know-how' to tackle any wirlng or motor job. Five
books show you HOW-—to Inztall all type: of mofor amd generator
units =—to inspert and repair motor starters and pgenerators —to
dlagnose motor and generator troubles—to figure new windings for old
cores—IM0 and AC windingi—to test armature windings—test Induc-
tlan motors, ete., ete, Ome book 1z full of trowhle-shootlng charts
that show quickly symptoms, causes, specifio pemedies, ete,

Take the first step toward improving YOUR future—
Mail this coupon TODAY
Mo money down—special price—easy payments—FREE trial

McGraw-Hill Book Co., 330 W. 42 5t., New York 18, N. \".-I

Send me for ten davs' free oxamination the Electricnl '\Hlill-
tenance and Iiﬂaalr Lihrary. If satinfactory T will ir':l.lll‘r-.-u =¥
In 10 days and S3.040 monthly intil the price of £146.50 1= mid l
If not wanted I will return hooks postpaid,. (To insufe prompt
shipmont write plainly and fill in all Joes.)

N R BB, ot i e o T S A R R I
COFIIRID o v rov b o aom b e bk B ok

PollUDO s svvanssnsa s imraisaisradnaadbismansss Pil-B-48 !

OILBURNER ||

INFORMATION 'N A HANDY - FORM

JUST oUT! _

e e o e
-
—
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-
=
=
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o
3
e

AUDELS OIL BURMER GUIDE

= A new practical, concise
treatiss, 384 pages-31 Chap-
ters — 32| Dlagrams and Illus-
trations = covering Domestic
and Industrial ©il Burners.

Mew from Cover to Caover, for
mechanics interasted In OIl
Burnars. Gives practical inside
working knowledge of theory,
construction, installation, ep-
eration, testing, servicing and
repalr of all types of ofl
burners. Includes electrical
hook-ups and wiring diagrams
of avtematic control systems.

PRICE §! POSTPAID
Get thiz information for your-

A POCKET self. Mail coupon today. No
AT A cRe obligation unless satisfied.
YOUR QUESTIONS! ASK TO SEE IT

O — e — S e — —— -

AUDEL,Publishers,49 W.23rd St.,New York10,N.Y.

Please mail AUDELS OIL BURNER GUIDE (Price $1). i satisfactory, | will
remit $1 on its safe arrival, otherwise | will return the book.

s - - e i
NI L o o o o s o e o o i e g et i i e
L T L I L ———

PR DY o e . o o o - e i B
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BRINGY BIGGER PAY

Don't be caught napping when Opportunity knocks.
Prepare for advancement and more money by train-
ing now for the job ahead. Free 48-Page Books Tell
Hew. Write for the book on the business field you like
—or mail us this ad with your name and address in
the margin. Now, please.
OHigher Accountancy
OTraffle Management
OLaw—Degree of LL.B. [OSalesmanship
OCommercial Law OModern Foremanship
OIndustrial Management DJExpert Bookkeeping
OStenotypy OcC, P. A. Coaching

LASALLE EXTENSION UNIVERSITY
A Correspondence Institution
D-F_I:HM 417 So. Dearborn St. clﬁl.ﬂi s

D Business Management
OBuslness Corres.

:_E"J.b?‘ﬁ'z A ? e /ff;/f e

i —

il 'nH.l n|. or fancy ornamental writing
ATy :i‘tt la your own home during
. Write for my frive b I-s:-h

fmy Cy ¥ e N
1 Our Nbmes W ||:?'| lrh T4} iir
. 'I-‘-l:ne today. T.M. Tevis, Box 25K, L‘hullumth-, Mo,

saBEEEES

%l

Blue Lodge, Chapter, Commandery,

Scottish Rite, and Shrine.
free catalog of books and rituals for Masons,
0dd Fellows, Knights of Pythias, Enighta of Columbus, ete.
o W) *THEII'.ES ’

i HHIE Y
RAYE BURNS will teach vou HOW m mu:.rre ORIGINAL
over ESe .|'|.I|HN z
Bend same and addreas for free detoils,

_m II {n:-u have an inventive turn of rmind.
hnw the Institute of American Invento -I
is helpins 1nventanraﬂﬁre-best. & pr

posaibilities of Iprupua-ed evices
dented demand Ior useful new 1mrentinn=.
Dept. 4, 1926 Eve St.. NW, Washington 6: D. C.
MAIL
Ir'eec oo &

Yeu FREE. Explains Taxidermy. Talln hmnr to learn

botme by mail Lo moant birds, apimals hfu.g.n. e TA

5 i revk cuntainlo 100 game plctaros, Btate SOE:

We have important Masonic books for
Our Rituals Are Used the World Over. Send for
EIRA A. COODK; Publisher, P. 0. Box 706, PAT, Chieage 50, LI
g.me':a at ghat vou may Li I'_‘nur- containg
RAYE BURNS SCHOOL, Dept. M, Box 3583, CLEVELAND, OHIOD
e for free 28-page booklet explaining
PROFIT! of
day's WH'&'
INSTITUTE of AMERICAN INVENTORS
Postal
MOUNT BIRDS, ANIMALS, FiSH L%_
pkion and Purs. Grest for MEN and BOYS, Panl Also 9 = .
M. W.School of Taxidermy, Bept. 337 C, Omaha, Neb.

Hian r!.— M \u'|.||.1|| & ||;|. i"l
Lk tatiodi. R UNRECPSRE

reguiar 10c = . Bubk
speed  produc
|||II|I| Big <F

¥, material makes
oy !'IIIIIIII-= furn ishisd for

T -IJ tenil hrings good
stare ofders now belng placed.

Our Froe

DiEiyUE men hu.l-l‘ chaned for real prosparicy.
'|| smklot will interest and bonefit you.

PLASTEX INDUSTRIES, Depl, P, 1085 Washinghon Are. , Mew Yark, ILY.
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how readily YOU can train at
~_,_home for BIGGER EARNINGS

ELECTRONICS

FREE KIT PACKET SHOWS HOW YOU
CAN GET LOTS OF ""LEARN-BY-
DOING' RADIO EXPERIENCE AT HOME
FROM DEFOREST'S THRILLING RADIO

EXPERIMENTS

DeForeat’s Kit Packetshowshow you can get
real Radlo experlencefrom the many standard io parts fur-
nished you with DeForeat’s Tralnlng. See how you may quickly
build o Cirenita that work . . . how you may experiment
with Photo Electrie Cell“Magl:”...a E—T{!bﬁﬁuwhetemd}'ue
Hecelver. . . & Radlo Telephone and scorea of other fascinating
projecta. Bee how you get actual **shop training' at bome to
give you the practica] o experience you need.

v s DeFOREST'S PROVIDES ALL
Big things are happening at

Delforest’s for veterans! Bee 3 HOME TRAINING AIDS
how we may prepare you with- A 16 pum. Morie Projec-
eut eost for a GOOD JOB or @ r and Learn- By-Sealng
BUSINESS OF YOUR OWN Maovie Fllm

In the wvast HRadlo-Electronic Lot
opportunity field. 2

,

S

L)

e ORL
BE FOREST’S mali’:lﬁﬁﬁ!u"o?; 1
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“lE. B. DeVry, President
DeFOREST'S TRAINING, INC.
2535-41 North Ashland Ave., Dept. PM-C3
I Chicago 14, Ilinois, U.S.A.

Send FREE RADIO KIT PACKET and

] it
0 1[ under 16, check here

Now—vyou can see for yourseli why DeForest's
Traming does such a grand job of preparing men for
a bright future in one of America's most promising
opportunity fields—Radio and Electronics. S8end the
coupon below for your free “Kit Packet” plus the
big free book, “Victory For You!” that has helped
s0 many to find the way to good pay jobs. You'll be
surprised at the opportunities ahead of FM Radio,
Awviation Radio, Broadeast Radio, a profitable Busi-
ness of Your Own, Motion Picture Sound Equip-
ment, and Eleectronies— plus the execiting future
possibilities ahead of Television, Radar, ete. Train
in your spare time at home—or get all of your train-
ing in our Chicago laboratories,

You Also Get EFFECTIVE EMPLOYMENT SERVICE

Upon completing your training, you get the full benefit
of DeForest's Employment Service W/~

that has helped 8o many men to get
started in the Radio-Electronic field.

DEFOREST'S TRAINING INCLUDES INSTRUC-
TIOM [N MOTION PICTURE SOUND EQUIP-
MENT, FM RADIO AND TELEVISION . . .
RESIDENTIAL TRAINIMNG IN OUR MODERN
CHICAGO LABORATORIES ALSO AVAILABLE
—ASK US FOR INFORMATION!

*VICTORY FOR YOU!" BOOK.

Apt.

B ryre— f
O a discha ‘eternn ©
World War IT, check here

|
I
I
|
I
I
I
1
!
1
I
I
1

for a],}lbc:i.n..l information.
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SO IT NEEDS

“‘ ﬁ FELL, I guess I'm the fellow to see, for

I've repaired thousands of refrigera-
tors (home and commercial both), vacuum
cleaners, radios, washing machines, irons,
fans, lamps, mangles, motors, etc. In fact,
manil of my customers call me their “elec-
trical appliance doctor.” And, “doctoring,” I
might add, has paid me a good substantial
income for quite a few years. Funny, in a
way, how I got started. Always liked to
tinker and by experimenting around I found
that most electrical appliances had many
things in common. That, regardless of what
the appliance was used for, or who the man-
ufacturer was, the basic principles were
much the same. From fixing my own appli-
ances to fixing friends’ and then for strang-
ers at a fee, seems now to have been but a
small step.

What to Charge?

At first, I let the owner decide the charge
and, frankly, I was amazed at what I earned

er hour. But then, when one figures what

itial costs are involved in buying most
electrical appliances, one can readily see
that spending extra dollars for repairs is
well worth while. Before long I was making
more in my spare time repairing than from
my regular job. The result ... I went into
business for myself. When war came, busi-
ness boomed, for new appliances were not
available.

For a while, repair parts (needed on some

FIXING

By S. T. CHRISTENSEN
the “Fix-it Man”

jobs) were a little difficult to get. But that
situation quickly adjusted itself and many
repair parts were given the high priority
rating of AA2. After all, we had to provide
for the health and well-being of our civilian

population.
The Future Offers

Friends ask me about my future. And, I
think I've got a grand one. Age is no handi-
cap in repairing. I have in my files enthusi-
astic letters from repairmen ranging in age
from 18 to 79 years. Now the war is over
we are certain to see hundreds of new prod-
ucts on the market . . . products that the
average person never dreamt of. These new
products and our old appliances are all go-
ing to need at some time or other “fixing.”
Well, I'll still be the fellow to do it. The field
open for appliance repairmen is unlimited.
I don’t worry at all about too much com-

petition.
If You Are Ambitious

To the contrary, I've prepared a complete
course, chuck full of simple, easy to under-
stand photos and drawings and written in
the same non-technical language as this
article. I know the course is good, because
I have hundreds of men all over the country
writing to me telling me how the course has
helped swell their pockets with cash. If you
too want to prepare now for your future, I
sug%;ast you read the next page and send me
the handy coupon.”

Advertisement
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BIG MONEY
INDEPENDENCE

A PROFITABLE
LIFETIME
BUSINESS
OF

your own/

PREPARE NOW FOR THE FUTURE

If now employed, start your home appliance repair business NOW in your
gpare time and be set with a buginess of your own no malter what happens.

ou don't need elaborate fixtures or expensive equipment to be a successful
repairman. Operate from your garage, basement, vacant store, etc. Work as
many hours as you wish—the home appliance repairman ia his own boss. It ia
a profitable pecupation for on many types of repairs it i8 not unusuval for &
repairman to charge on the basis of $5.00 to £6.00 per hour, Don't gamble with
your future—learn a trade that will always support you. Remember, as long

as electrical appliances are used, there will be a need for electrical appliance
repairmen.

If you are at all mechanically inclined—can hold and use tools—then you have
all of the qualifications reguired for becoming a big money earning home
appliance repairman., It does not matter if you have not had a great deal of
schooling or had previous experience along these lines—WE WILL TEACH
YOU. Age should be no barrier—nor eghould any minor physical handicap.

New Course Tells All

Profusely illustrated, our mew course shows you in simple, easy to understand
language and drawings how to make each repair on refrigerators, vacuum
cleaners, washing machines, motors, etc. Explaina and gives you a working
knowledge of electricity, welding, nickel plating, ete. Shows you how to build
the power tools you need and how to solicit and keep business coming to you.
Not a theory course but an honest to goodness course written by and used by
repairmen the ¢ountry over. Price of course is so low that the pavings on your

own household appliance repairs will quickly pay for it. Act now! Mail the
handy coupon below today.
———— Read What Our Students Say About Course -

AUGUST 1946

1 really belleve ¥our course
the best [nvestment a me=
chanically minded man can
make.—Claude E. Allen, In-
diapapolis, Ind.

1 have received your Course
in Appliance Repairing nnd [
must say I am well pleased
with same. 1 am only sorry
1 did not have said Course
some vears ago. | have learned
g0 much more through this
course I would not part with
it—Charlea Schwarz, Hamil-
ton, Ohio.

The Course in Appllance
Bervicing warrived o few
doays ago. Want to take
out a few minutes of my
valuable time to let you
Eknow that this is just
what I have been looking
for ever since | opened up
mcr Fix-It shop. I must
admit that you told the
truth when you said that
it contains quite a bit
more information than I
bargained for., — P. J.
EBretl, Sebring, Ohio.

I am a mechanic for tha
Western Union Telegraph
Co. Three days alter re-
ceiving the lessons in re-
frigeration 1 earned the
exact cost of the coorse.
~—Henry 5. Lee, Washing-
ton, D, C.

I work day timea at the
shipyurd and after 4:00
P.M. 1 operate from my
cellar and garage. [ aver-
age £10.00 to $15.00
clear every day.—Walter
Hanhy, Brockton, Mass.

GET STARTED TODAY—MAIL THIS COUPON

I CHRISTY SUPPLY CO.

T R R e el

2835 M. Central Ave., Dept. D-3603
Chicago 34, 1llinois
Please send me free illustrated literature about

America’'s Fastest Growing Industry — ELECTHI-
CAL APPLIANCE REPAIRING.

.r---_----------------ﬂ

................................................

o
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Do YoUu want

« 10 go to College?
«« OF to enter a Profession?

as Auew:ui ﬁﬂh&mmﬁﬂw:ufm. DGE‘EEM
1 Sﬂﬂ‘l.ﬂ [ 8 Eﬂﬂpﬂ Blﬂll feera,
Optomeiry, Bmbalnting, Chiropody, Laiv, Medicins, st

«+ OF get an Office Position?

To %et anywhere, you practically MUST finich High School
FIRST, You can compl our simplified High School Course
in BPARE time at home, as F. as your time and abilities
permit. Equivalent to resident school work—prepares you for
college, pre-professional examinations, business, industry.
Btandard t furnished. Diploma, Oredit for H. 8, subjects al-
ready completed, Single subjects i desired. Low tuition, easy
terms. American School, Chicago, est. 1807—endorsed by edu=

cators. Finish your high school education NOW, Write TODAY !

Many Finish in 2 Years

e
American School, Dept. HC=45, Drexel Ave. st 58th 51, Chicage 37, 1L

Gentlemen: Bend me FREE Information coveriag special

fraining in mﬂ«e&mmm below. Nullnum:'nhﬂmﬂm :Inr part.
High Sch rEn 5 neer
Architecture and Bullding Blh-lm:n and Design
Automotive Engineering far & Women
Business Management Flastics
Electirical Engineering Privale Secredn

ee, and Gas Refriperation Mechanical
Air Conditiening #:Ihuon
es

m-a (T RE SRR A R AR R IR DA R AR L LR PRy

E
2
:

m;--l-l--"-n----‘------*----i-tnu--oul FEAARR AR R

STUDY AT HOME

With An Educational Institution
Men with specialized training win higher itions, insure
Ia:EFr earnings, and are biﬁ er successes in business and
AL

c life. rtunities W greater than ever before,
E::nd for our [gp;;lug. . e

ARTS and SCIENCES

Courses in Philosophy ; Education ; Letiers ; Public Health;
Medical Jurisprudence; Psychology; Sociology; Physics;
Chemistry ; Plastics ; Geology ; Political Science; Theology ;
Business and Commerce; Accounting; Mathematics; Sta-
tistics ; Agriculture.

ENGINEERING

Courges in Electrical, Civil, Mechanical, Drafting, Archi-
tectural, Steam, Aeronautical, Radio, Structural, Mining,
Industrial, Petroleum, Marine, Chemical, Diesel, Automao-

| bile, Refrigeration, and Air Conditioning Engineering.

LAW

Complete Professional Law Course includes 20 Hornboo
Series college grade textbooks. Courses also in Co i

Law, Patent Law and Medical gm—ia rudence,
MeKinley- Roosevelt Incorporated, 4610- K, J)

heridan Rd., Chiesgo40,11L

- Nl e,

Study st
|hame in
mpare thime,
whilelearn-

¥0U CAN MAKE MORE MONEY from POUL=-
TRY. Proper management means profits ANY
geason, for life. Get latest sclentific methods
that avold losses and mistakes. Our famous sys-
tem of Home Bmdﬂ 'I‘rniulrg.g has helped thou-
gands to success. Extra profits from the start.
FREE Catalog; describes courses, methods, serv-
ice. Write a8y to Dept. 50,

qVTION

o

MAXIMUM TRAINING IN MINIMUM TIME

CAL-AERO TECH TRAINING will add dollars vo your pay check all

the rest of your life. Spedaliring in AERONAUTICAL ENGINEER-
ING and MASTER AVIATION MECHANICS since 1929, Cal-Aero
Tech training is carcfully designed for just one thing—T0 MAKE
MORE MONEY FOR YOU. Analumni of over G000 suc-
cessful graduates proves our career training is unsurpassed.

VETERANS ks sk A Toisog

CAL - ACRO

TecHMICAL INETITUTE

SAAROR € T MOTRILY FROIS. YINED 193W

GRAND CENTRAL AIR TERMINAL
~GLEMDALE 1, CALIFORNIA
LO% ANSELES COUNTY

Cab-Ars Trihnived lagtitess, Qonnd Connal Aupart, Ghadals 1, Calvfenia
Flesaa vond Boll inb Ll ] el b bt

et AL
Birih Dobe

NATIONAL POULTRY INSTITUTE, Adams Center, N. Y.
—— LEARN REFRIGERATION o+ HOME

Bimpls, gdiy-le-undersiand directions for repairieg househald
| electria  refrigeemtoss. Complete  delsili, diagrame  and
phetographi. Thiory snplainad in simple leemi. Thess badkis
==d4 &re guisgntic. Learn (ha COARECT mathoda.

Al yours in four velumes—ngat fexible cowers—handy size,
6= By inchis—tdd pagey——ondy $4.00. Send cash wilh order
oF i ws sad your 01 C.0.0. Your massy refunded i beeks
are Felurned withis lea & Wirits le BUSIMNESS MEWS
d PUBLISHING COu, Dept. 31, 450 W, Fori BL, Datrelt 26, Mich

T Send for FREE Falder describing otber books

oa refrigeration ond air conditieaing,
Writing ghort stories, articles on hl.llll:l-l‘“t Il:rrmmﬁini‘onrdmlnx.

shop crafts; local and club activitios, utﬂ!.E will enable you IEI.I'I; LA

money, In ¥your own home, 00 your own e Mew York
Method teaches how to write—the way mwsrm'r men loarn, by
writing. Our unigue ““Writing Aptitude Test" tells whether you pos-
sess the fundamental gualities essential to successful writing. You'll
enjoy this test. Write for it without cost oF obligation.

Veterans: This course approved for Veterans' Training.

MNEWSPAPER INSTITUTE OF AMERICA
SUITE SEO-M, ONE PARK AVENUE, NEW YORK 18, N. V.

lE An Fﬂﬂﬁl;;ﬁl&l'ﬂﬂﬁ

& Previous art training or
" talent MOT necessary. This
new Stuart System teaches
you, in 11 simple, easy-to-
follow lessons, to make
exact charcoal and woil

HEUNEROLE
BEFRICERATIEN

likenesses. Guidance for your every step,
Send for free book today.

STUART STUDIOS, Room 68

121 Monument Circle Indianapalis 9, Ind,
Fleage gend me free book and cutllne of lessons,

Xame

Sircet
Clty State
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This amazing new shop
instruction system gives
you actual experience with a
Home Radio Laboratory—part of the

You build this com-

plete, modern Buper-
11n1|rmut.l.na receiver with
the equipment that comes
with your National Traios-
ing at no extra cost.

SHOP METHOD HOME TRAINING

FOR YOU-A REAL

HOME LABORATORY

from one of the world’s best established
Oldest and Largest Technical Trade Schools

IN MODERN RADIO

Your Na-
tional Train-
ing Kits in-
clude equip-
ment for
hundreds of
practical
electroniec
experimenta
in your own

5 “ home., You
have the geumue parta {or this audio
oscillutor which you get to understand
by building it yourself.

You learn
modulation,
beat {fre-
q]unnuial.
signal gen- §°
eration by @

Bend the coupon below, immediately.
Learn how this sensatlonal Imprﬁlr-d.
practical speed-up training can fit you,

a short time, for the GREAT BUSINESS DF‘
RADIO=—for NEW AND RAPIDLY EX=-
PANDING F‘IELD 0OF FREQUENCY MODU-
LATION (F.M.), TELEVISION AND ELEC-
TRONICS.

This is the thoroughly proved, quick
and easy speed-up method used =0 ex-
tensively in wartime training—endorsed
by the success of MNational men every=

system by which you stu in
spare time—off hours, even minutes ht
your me and yet have the ADV
TAGE OF I-I'.E.M. SHOP EXPERIENCE t-':l
back you up.

Trained Radio Men Wanted
The man who really knows modern
Radie is in greater demand today than
ever before—not only in Radio proper but
in Television and Eleetronics—in Aviation,
Trapsportation, Communications, Good jobs

are wide apen, WAITING FOR YOU, in the
production, operation and maintenance of
modern  electronic  egquipment—Iin radio
stations, in hundreds of industries—in
homes, theatres and studios. Good,
training in this important field is abso-
lutely necessary. And now, National
Echools brings such to you N
matter where you live or what you may
be dolng—aoot only the fundamental the
but the actual experlence that comes wi
innlurln shop practice nt-duwhl -:tl::
rea -mllp-lni--dnmuna rating enc

with first- hand k.nuw cdge.

il w - Ii is trus
earning — direc rom
at sho l.nd nnratur[aa of Mational

chools where new developments in meth-
udu. equipment and applications are con-
gtantly going forwnrd. .

Only National can offer you suc T -
tical E-am.m because only Nn.thmafrhu
the plant to back it up. Sample this train-
Ing yourself. BMAIL THE COUPON FOR A
FREE LESS0N,

building this
a8
small radio
transmitter
with

FI'JIT’HI-IHWEI‘- ESS
2
SECURITY FOR YOU

your din is a Big Sound 1. ri ill ity Fadlo ha
National Wnﬂ Establishe 5 "“E r :fﬂro' II;numu"]'rn o
shop p El::i?:-ﬂl‘llt ::I.'!‘l;u » E'ﬂ"ﬂ'n’l‘ u.itun p-'r::nnlﬂ
.. i
Your tralping outfits from National are J‘ i b= 1,800 mapufaclturers
mude up of the most ... .lp.n-ian. EE' ui'pn'li-nt.
modern radliomie When yoi h:nsrh::n 'r" lgvision promises over

equipment— FOUP @il form—w
much of it
just out of
the experi=
»m e ntal
laboratory.

eslabe
lished Iindustry?
Perhaps inlo a busis

You learn Hoo of Jour own Get the detaile. Use the coupon!
O
] an ng
! equipment  FREE from National
by modern methods. Get the detaill by ties now! Fill out

mailing the coupon.

NATIONAL TRAINING
WINS BIG JOBS

mred madl the coupon
Loday,

Check the Job You Now Have With
Thase Opportunities in RADIOD

Iml:l' a million Jobs alone—ex-

s E!ll'l'l'l-li.w

4. Electronics opens wide new
fields in homae aud. industrial
u

u”"rm.rr own Business with
little or no coplial.

NATIONAL Stl-lﬂﬂl-

MAIL OPPORTUNITY COUPON FOR QUICK ACTION

¥ LOS AMGELES 37, CALVFORMIA EST 1905

M in envelopa

Mational Schools, Dept. PM-8 m an penny

4000 Sguth Figueroa Streot

You, too, can share the success of MNatlonal ' Los Angeles 37, California
raduates.  Joseply Grumich. Lage Hawathds ] Mail me FREE the books mentioned in your ad including a sample
55, 800.00 as Radio Photo Engineer, b“: I am I lesson of your course. I understand po salesman will call on mae.
ol g wﬂl Whun Lam. Iam deeply i I-Ed 1
Zl to National | [ R e e e e R s LM e e U i
t of Na- Michel, Jr., Granite
g “'hlje !ﬂlﬁia Blll?d%‘nm o Ci br. linois, writes: *'I am I ADDRESS . . ocvvrepnrrnrasanas A o— [ ]
ik il il e Vi N 035 | ' i
PO = Bl IR EREPRYE AR TERTME - MR RR TN o as v i iy i o S e T A
o the end 1 th dicoperatorand @B CITY .. i s s b e s e iy o BTATEL e
'll?nllilzztﬂ liIE"; t d.EJ' m; “I '““;"MI‘:," ‘"ﬁ ,23"' 1 O Cherk Mere If Veteran of World War 11, Include your zone number.
E:u more in my shop at home. rreek - —— e — ———
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10,000 HELPS TO

BE YOUR

IF IT'S RESULTS YOU WANT-GET ACTION
QUICKLY WITH THESE PRACTICAL IDEAS

Hever before has & more helpful book been print-
ed for thoas planning a business of their own.
Gathered in this IM?‘ illustrated volume are the
formulas, recipes, facts and secrets that have
contributed so largely to America’s great indus-
trial progress. Capitalize on this information for
m.lulnp most any concelvable product without
experience, special sauipment or previous knewl-
cdge of thcml!‘h‘y. Start at hnrrlt, cupand with
profits—build for a profitable indepandence.
The experis wha complled this book are authoti-
ties, and Errﬂaen: this l.nlc:nrmaunn in simple, un-
derstandable language. They also giv l.'.}ifbl.l whole.
sale supply sources for needed materials, shorl
LUSTRATED  TUI9 nnd gronomy methods for the most profitable
results, Hundreds of good pﬁ'iﬂg businessey
> hal.le htt;fi.r; hﬁt:ellt& 1:‘; ﬂtpmm E:l:me from a simple
recipe. ritunities In A ryw e from
mlnf tﬂpﬁg 000 facts and 10,000 formulas of which the follmh
|1:|,|,r are onl . 'vory fow: Adhesives, Alloys, Antl-Freeze Solution
smetics, es and Liquors, Candy, Gum, in, c&llu‘mld
HELHHE ils and Ointments,
aints, Paper, Perfumes,
PITCHMAN'S ;‘;:'Jt:‘fl'lpﬁ’ Pnllshem
1 wilers, s for
GUIDE. Easily Bsjan, Beast ar awl,
made bIg-profit ﬂuhfznr Products, FRe-
itema that go
fastwith crowds

frigeranta, oaps, Sol-
at Faira, Carni-
vals ete. §25
Ket daily not
excaptional,

i, l.“huu lean-
Frep

ing T~
créte, Copper, i‘,nl',f-nn..
tifrices, Depllatories,
r“, Embalming Flulds,
e:lin Glul,c—lnzu

{-I' uaeho nrmu'l.ll.
e, ]nm‘ttcldt:. Iron,
Jewelers' Forimialas, Lad-
uers, Laundry Prepara-
ona, Leather, Linole-
H“ Lubrieants, Manieure
eparations, Markie 1ar
tificlal), Metals, Mirrors,

FORTUNES MADE FROM A SI'NGI.E lﬂ.hll‘
This compréehensive book ia an meq.\tm anthority by
rhemiﬂ:. srhools, Industry, and is the largmest _Rid 11":,
and most comprehensive hook crr Ita kind ever lssued, ’
Nathing elu :E’ e it In existence. A single formula has 5
been worth a thousand times this book’s small eost to l.l f r
countless uwrw-rs Crammed with mur.ai: making ideas.
actory, Home,

others for makin :.]]
oftpru nuhi ana

Invaluable for reference, Ideal for

Farm, Office or Workshop, As necessary as the die-

tionary and more useful for manufacturers, chemists
salesmen who put up products for profit.

$3.50 postpald. Canada or Foreign, $3.85 U, 8, Funds. (C.0.D. ship-

ments U.8.A. only.) Immediate Shipment=Safe Delivery Guarantesa.

ADAMS BROWN COMPANY, Htg"l 168
Chestnut Hill 67, Hﬂuu:huuﬂl, J

$3485

FOREIGN

Every operator
and mechania
feads AUDELS
AUTO GUIDE.

This book saves
time; money and
worry. Highly en-
doreed, It pre-
Bents the whale

le I'I.lﬂﬂ DRIVE, mmuur: SHIFT
AND DIESEL ENGINES FULLY COVERED

Over 1500 m—:ﬁm iflustrations showing inside views of
imodern cars, trucks and buses mmumummwmmim

& ASK TO SEE T1—To mmhmm
_E_D_EPI.I.TE I Fﬂ\' I:I'III.\" S'I-ﬂ. Hﬂﬂl'll' _'(:'
l.lll h“.-‘l Wast 23rd S Hl'.' York
yeusiia tin 7 mmﬁ‘:nmummu t oo
m----‘----------‘ﬁ"-.---'-‘. -------- L L T ]
[0 —— R ——— e —
DRI L i e e il e P
mw—-.-—;—.-.— ------- P e p————— L " |
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Writa fou

at l:u:me in ppare time
cost, W’i

|Follow
i This Man!

Secret Service
No.3BIs On The Jnlll
F:}]]nw him through all the exel of
3 his chase after the eounterfeit gang.
MER -2 | 1o o crafty operstor solves a marder
tell-tale fnger prints! Thrillsl Mystaryl

FREE! {35 Mace to is chior

Earn a Regular Monthly Salary
reports and free "Blus  Bureans

Book nfénme ** Learn how YOU denxsor ﬂrﬂmtm,ﬁ' Fﬁ

Fi Print Expert 11 e
e i s IMl. mnWﬁteE:dnyiq

of all [denﬂ:‘icstlﬁn only to pereona mﬂma age.
INSTITUTE OF APPLIED SCIENCE

1920 Sunnyside Ave., Dept. 135.C, Chicago 40, lilinols

cooD MoNEY NOW and

a Bright FUTURE for You

Veterans . « . office and Factory workers « « « others!

If you want ta onjoy & FINE INCOME NOW, with even greater op=

ties in the hiture, Write us Todayl We ire a nationslly known

mmul'w:turer of Fire Fightlng equipment . . . festuring *“A nnn-

PR e saing, comiihetion ive exinguisher And slerh et
5 a -

TILES to Inctorics, schools, at‘gmm homes, e t

NO EXPERIENCE NEEDED. Write for FREE FACTS!

AUTOFYRSTOP CO., Depl M-85 2035 Washingten Ave, Philadsiphis 45, P

At Home —In Spare Time

Get into the vital meat industry. clsa, pracs

cal Home Training based on iE YEATE rvvm

nstruciion methoda wsed st Natlonal's lmm.ll

rosident school. FPrepares you for bigger pay as

Meat Cutter, Supérvisor, markei manager or more

mouey in your own store. Go E. rapldly as {M-'L'I'
re time permits. Diploma.

LEARN MEAT CUTTING III

U':.—_m._.. :_ our spare hourds IBLG money. Send for

tlletin today., No obligation.

National Scheol of Meat Cutting, Int., Dept. U.72, Toledo 4, Ohlo

ELECTRICAL TRAINING

Intensive 8 months resldence course In fundamentals of Industrial
electrical engineering, including radio, electronles. Prepares for
techniclan, engineering aides. Approved for veteran training.
Bdrd year. Catalog.

Blls ELECTRICAL SCHOOL

7838 Takoma Ave., Wash. 12, D. G

ARTISTS MAKE MONEY

ou like to draw? Send name, address, age and occupation for

rR E ART TEST, to find out your ability.

ART INSTRUCTION, Ine,

Bi36 ART INSTRUCTION BLDG., HlHHEAPuLIﬂ 15 MINN.

AVIATIONATRAIHIHG

Learn' AERONAUTICAL ENGINEERING or
AIRCRAFT and ENGINE MECHANICS (A &E)

Residan? courses ot famovs Worthrop Field

Morthrop Aeronavtical Institute
1527 £ BROADWAY  iDivhiss ol Moskeop Alrowly, lned 105 ANGELES COUNTY
HAWTHOENE CALIFORMIA
® SEMD FOR ILLUSTRATED BOOK

POPULAR MECHANICS
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A FIELD OF OPPORTUNITY

Here iz an industry that offers every oppor-
tunity you could ask for. Good jobs—security
—plenty of chance for advancement—a business
of your own.

And here is a school equipped in every way to
train you for Refrigeration and Air Condition-
ing work — the largest and most completely

uipped school of its kind in America —a
ggmnrethat already has trained thousands of
men for just such opportunities.

GET READY
FOR YOUR BIG CHANCE

Learn Refrigeration and Air Conditioning—
now, while the time is ripe. You don’t need an
advanced achuulini or previous experience. If
you are at all mec

gone to high school for at least one year or have
equivalent education, we can teach you Re-
frigeration and Air Conditioning. Everything
is made simple, fascinating and easy to grasp.

GET THE FACTS

AUGUST 1946

anically inclined and have |

K. §
Ik ¥ &

\

FACTS A E
INDUSTRIAL TRAINING
INSTITUTE . . »

Founded in 1916. Has trained more thin 400,.
000 men for practical work in industrial fields,
From 1942 through 1945 trained specialized
technicians, exclusively, for the Army, Navy,
and Marine Corps. Now training thousands
of veterans under the . L. Bill, both in ita
Hesidence Schools and by home-study. Oceus
pies five buildings of its own. Has over §500,.
MM} invested in training facilities, with am
inatruction staff of more than 100 men. Known
everywhere as America’s foremost school of
practical training for industry.

AUTHORIZED TO ACCEPT
VETERAMNS FOR G. I, TRAINING

REGISTRAR, P3U
INDUSTRIAL TRAINING INSTITUTE,
2150 LAWRENCE AVE., CHICAGD 25, ILL.

FPlease send me, FREE, your "Camera Visit" booklet
and information about l&muﬁliu for trained
men in Refrigeration and Air Conditioning. Lt is under-
stood that I will be under no obligation.

T T S ——— I
DD i e v e
s s » SOUUUUTRTUT STATE. ............ I

T0DAY Lm i
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READ THIS GREAT
PRACTICAL BOOK

Learn How to
Climb to Success
in Business

Get this NEW and DIFFER.
ENT Guida to o High Goal,
:!:r'a! it AT ONCE, Start now
D

a BIGGER JOB at

' BIGGER PAY.

# Here's a book you'll read again and again, It is the
“how"'' book of successful living, interestingly written
by & noted anthority, gaily fllustrated, and packed with
gound facts which you can use every day in making
faster progress. No preaching, no theorizing—just prac-
tical success know-how that can put vou out ahead of
the crowd. Make your wishes and day-dreams come
true. Decide NOW that you want more than just the

dqdqddaadavadaoavA49494«a

ordin things in life and intend to do something
gbout it. Send for this great book AT ONCE. Use the
coupon below.

AMERICAN TECHNICAL SOCIETY
Vocational Publishers Since 1838
Dept. UC 19, Drexel Ave. & 58th 5t., Chicage 37, 1Il.

8end RUSH copy of new book, THIS WAY UP. (0 I enclose $2.00,
¥ou pay postage. Send C.0.D. for $2.00, plus postage, I may
return Fbuoh. alter b days for full refund if 'not satisfied,

Name......

— T PR ——

R B I o i T e e e i

Learn this
Profitable

Profession

IN 90 DAYS
AT HOME

Money-Making Career Open
to Men and Women, 18 to 50

Hundreds of men and women between 18 and 50 make $10 to $20 in
a slngle day I}hina peientifle Bwedish Mugsage and Hydro-Therapy
lr&-umunu, hers 18 big demand from doctors, hospltals, sana-
torlums and elubs. Graduates earm large full Hme Incomes from
thess or in privaie practice in their own offices. Others make good
money from home trestments given in spare time, Learn thia in-
:nml.lllg. money-making profession in your own home, ummf aur
g home study courge. Bame instructors =8 In our
nationally known pesident school. Yom ean win

independence and prepare fer future security
by quallifyilng for woir Diploma. Course can
be ecompleted in ta 4 months. Many earn

| while they leamn. Begin your tralning st once.

Anatomy Charts & Booklet FREE

Enroll now and we will inclode; st no extra cost,

many nesded supplies, Fit yourself fo halp meet
ing demand for Selentifie Swedish M #.

end the coupon at onea for complets details

Anatomy Charts and 32-Page Illuﬂrli.'erl Bnllld.

FREE, postpaid.

. — — — — — C— — — — e eI T T— "

THE COLLEGE OF SWEDISH MASSABE

Dept. G64-K, |00 East Ohio St., Chieagn 11, Illinals

Flease send me FREE and postpald, Anatomy Charts, 83-page
Booklet and complete detalls on Home Tralning.

Name
Clir T

32

Sees ENGLAND

New— Exciting! AAF Pictorial of your
stay in the ETO. You'll thrill to over 250
pictures of air combat—fighters—bombers

— flak — London — Norwich —
Ipswich and many others. Posts
paid $3.00, Send check, money
order ar C.0.D. Now to
Dept. G.

AAF PUBLICATIONS

6015 West Third St.
Los Angeles 36, (al.

"How to Make Money
With Simple Cartoons'’

A book everyone who likes to draw should have. It
is free; no obligations. Simply address
CARTOONISTS' EXCHANGE

Pleasant Hill, Ohia

MUSIC 2§~

Dept. 98-D

‘:E
&=
=

&

v ¢

LESSONS ¢ % -

LEARMN ; . PROGRESS . . EARN mnn: + » ® o « SUCCEED . . §

Yoir own achievement, popularity thro

lg'll.lur hame. Check course:; PMlano, JI|’I|:|Il Cm:l’
mlﬂ:rﬂéinm:g. furrans! w'lnth iatnr:r %juﬂ ‘1:. wﬁ%zl Im.tm'\l
muwao-d Ehi:l.ﬂ

(M UNIVERSITY EXTENSION CONSERVATORY B ]

BTUDY AT HOME for PERBONAL SUCCESS
and LARGER EARNINGS, 35 yearsexpert

instroe=
ﬂwdmﬁu:!ezmmﬂud. LL.B. Degrea
AW s hg it . Ensy LE,
for FREE BOOK=—""Law and E:mﬁmﬂuidm"
AMERICAN EXTENSION SCHOOL OF LAW
Dept. 68-M, 646 M. Michigan Ave.,Chicaga 11,1l

Yoeiany” AUTO REPAIR JOB!

Look uw m:..':e, mudel. job in MoToR's AUTD REPAIR
MANUAL—a e to work! Complete fu for every
model built luncu 535. 764 pages; 1000 il Itrltinm. 450
charts; 200,000 repair facts. Index. After 7 days' Free
Exammauun. send §1; then $1 monthly for 4 months, 35c
usta%:. If not satisfied, return bock, p 'ﬁ nothing. MoToR
ook Dept, Desk 1], 572 Madison Ave, New York 22, N. Y.

mnlh:.
hone,

AMAZING DEVICE! GLtJl:lf Four hand—oorrects poor penmans=
ship In few days—big Im vement in three hours, no :l'l.lll.tl.'ﬂ
cumplnte QOutline Free. . Dzment, 34, gt, Louis,

rite, Mr

SENDING =
#‘ I VING

un-nua i-.nllnn-. nve wnﬂd,m-l- Hﬂ.

bl 5
by r- l.d-n: I&-Frmm ﬂlhﬂ

l‘-‘lﬂlll.m 5\"!1'!!1 cO.
ML 5=, 8, Denver 1, Colo., U

F I x TYPEWRI EH

uﬂ@ o ml.r Btndn:tl mw h"

U. 5 A

uslnsssr— &
Hul.'l.b or Age
WEBER TYFEWRITER M“Hlﬂlﬂl SCHOOL
Box 280, Osborn, Ohle

POPULAR MECHANICS



Diaati- Linen TGHTENS <y A4
FALSE TEETH BEST (&
Uaranreeq’ 1o MAKE PINK PLATES

L

FIT PERFECTLY PERMANENTLY!

& NOW, at home, vou can quickly and safely reling your dentures
with PLASTI-LINER—the mtifim;!&mfmm"ﬂw .:l‘E:'.-TE:pedrzlimr
that refits r plates ectly and permanently. Unlike ordinary
reliners ﬂ:.nrt“uh.tﬁor mpll;f. faw months, PLASTI-LINER is guar-

antead to last for the life of your plate! PLASTL-LINER is NOT a
powder nor a paste; but a strip of genuine, fully guaranteed dental
tic. FHDI\)\'.;N CONCLUSIVELY BY DENTISTS! PLASTI-
INER (Methyl Methacrylate) consisis of the same ingredients as
that used by many dentists. Properly applied, you too will get pro-.
fezgional results QUICKLY — ECONOMICALLY! SAFE — EABY
TO APPLY ... Pure, non-toxic, harmless, non-irritating, odorless,
tasteless, smooth, molds to meuth. WILL NOT HARM TES—
no heat necessary. Praised by thousands of satisfied users. Mr, H.
McF. says—"1 find that there is just nothing to compare withit...
PLASTI-LINER is 1007, all right.”

SEND NO MONEY - ORDER BY MAIL TODAY

$1 for upper or lower—$2 for both. Sold on money-back guarantee,
Save C.0.D, charges by enclosing money, PLASTI-LINER CO.,
DEPT. 41C, 908 WALBRIDGE EUILDING, BUFFALO 2, N. Y.

Maude E. Frank's Per-
i fected Copyrighted Sys-
SHOR'HA“D tem of 20 lessons. Used

Successfully 17 Years
AT HOME from Coast to Coast.

Write—Maude E. Frank
Secretarial School, 2000 East Linwood Boule-
vard, Kansas City, Mo.

New vest Pocket ook glvea
Hﬂw Tﬂ‘ CUT “"Ens lengths, Side culs, I.:"lll.ln'l.'l'.mElllL!:F
Deductlons. For all rafters for any bullding from one inch to
forty feet wide. Gives numbers to cut on square. Also degrecs
for same cuts for Radial Baws. All standard pdtehes from L to
&g, Just open book to plich #‘ll-‘fl:l and there are your lengths,
givle cuts, ele, Anyone who Enows what a-jack ralter ia oan
framo o roof if he has this great book. Price one dollar prepald.

BEVILDERS' TOPICS, Dept. M, Med. Arts Bldg., Seattie 1, Wash,
Original teachers of the pquare in five casy leasons by mail.
Bend for FREE list of plan books—Eamp Habins to Mansions.

Results GUARANTEED

We bulld
l#sgans — hut by sound, scientifically correct silent an
vornl exercises and absolutely guarantee complete satis-
faction with results. Write for Volce Hook. FREE. Sent
to no one under 17 wears old unless signed by parent.
e Studies, Studio 135-C, Mimball Hall Bldg., Chicago 4,

] Durn Your Hide!

Since 1038 we have published a maogazing for
Fou—and you've never seen A copy of it Ruatle
af wings at dawn over the marshes, splash of a
siriking hbass, roar of a charging grizzly—West-
ern Sportaman is crammed full of articles, plos-
tures amd informaiion about the New Wesl,
greatest outdoors country on earth! 7 jssues,
$1. Write, Joe Austell Small, Editor, WESTERN
:'ﬂﬂﬂh‘l!ﬂ. Dept. E; 3303 Bridle Path, Austin,
exas.

strengthen the vocal organs—not with sinpins 3

— .
WAR SURPLUS

Lathes, Milling Machines, Drill Presses, Sawing Equipmeont, Motors
and thousands of miscellaneous (tems.  Information on Helicoplers,

Power Lawn Mowers, Trailers, Garden Tractors, Jet Impulsion ete,—

Free Literature, If you want catalog sheeis sent by return first el
mail Inelide £1.00 ¥ A

THE WAYNE ENGINEERING €O.. Dept. 1004, Greenville, Ohio

LY Y —
-2\ ALARM CLOCKS

MNew, praclical homeé course. Just oui. Makes
L interesting hobby—profitalble (oo, Save money by
deing your own renairing ame,.  Ep gnzuu.

t h
know how., Price now Diﬂyall.l'.lﬂ. Dut:;JEi"I:
THIES JEWELRY STORE; Genoa 3; Illinols

Send posteard

AUGUST 1946
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gox Everything in Radio

Gez ALLIED’S
1946 RADIO
CATALOG

Send for it
NOW

LARGEST STOCKS OF RADIO
AND ELECTRONIC EQUIPMENT

ALL THE LATEST, best values in Radio! New

receivers, phono-radios, Ham sers and pear,

arts, tubes, builders’ kits, code apparatus, tools,

ooks, test instruments, public address systems.
.Mare than 10,000 items. Leading makes. Guar-
anteed quality. Lowest prices. Fastest service
‘from the world’s largest and most complete
stocks. Send for vour FREE copy of Allied’s new
1946 Buving Guide now!

HELPFUL RADIO BOOKS

fadie Formulas & Data MNo. 3?-?52“. ig-:
Dictianary of Radio Tur:-lsHHn 331?;3 e
Radia Ciecuil Handboo! o. 37- 2 o
i i r k Mo, 37-750.10
RAagio Builders Hanilbao e a8 10%
mnlified Aadio Servicing No. 7
gll:::ilul Data Handhook Nao. 37-7T584....25¢

ALL SIX BOOKS Mo, 3770 s annss T5¢c
llel Resielance and Series
E:;:lr'drmtf Calculator, Me. 17.980 ..25¢
-F Resonance and Coil :
E’«rmumg Calculator. Na. 37-985. ... 25¢

D RAD
ALLIED RADIO CORP.

833 W. Jackson Blvd., Dept. 5-H-&
Chicage 7, lllingis

[(JSend FREE 1946 CATALOG
[JSend Six Books No. 37-799

[ JSend Books checked above

lS. . .enclosed
[JSend Calculators checked ahm'ej

NI, cvneeianssrannerissnsasssssnnnmsnmns T
R .a
] 71 .Y ] I

-ﬂ—--——--_—-___—_—-—l,
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Imagme' ONLY 75 A DAYTO
I LEARN MUSIC

Easy as A-B-C

: o Here's grand news! You
CcAn now EN‘? your Ifavorite
instrument right at home, In s e time, for ONLY Tc A
DAY! And it takes an amazingly short e this modern.

easy as A-B-C, “Print and Picture" way.
It's resl fun, too! No tiresome scales, no tedious exer-
ises. %:teld you play real tunes h note Irﬂm the very
e simple printed lessons 'hrl {gu vmnt do ...

the large, clear pictures show you how

See How Easy It Is!

See for yourself how easy it is to learn music this short-
cut mu‘:wg-u:ﬁm Send for Free Booklet and “'Print
ci Ficture" Bam i{entin favorite Instrument. U. 5.
hool of Music, T8 Erunswic Bldg., New York 10, N. Y.

FREE! Print and Picrture

Sample

. 8, School of Music
] E8 Brumswick Bldg., New York 10, M. Y.

Please send me Free Booklet snd Print and Pleture Bample. 1 I
would 1ike la play instrument checked below. I
PFianmg Saxophono Modern Elementary
Guitar Trumpaet, Cornel Harmony I
Hawraiian Gultar Reed Qrgan Mandalin

n Tenor Banjo Fractical Finger
Piano Accordion Clarinet Contral

Have You
- dnEtrument?. .. e . I

Do You Need
More Money?
SELL FAMOUS SUNSHINE
CHRISTMAS CARDS
e NSONAL
BT Rt b i, hew _CARDS

EXTRA ir.l Il 'I'lIEDCILI..AII FORYOU!
FREE
Dﬂliﬂ'l'l.l lﬂlﬂll:.l'l L“DIHE I-I. ﬂ
Cards, Write today, ORGANIZATIONS—
LEARN AT
HOHE TO

Take ord '!'I'Iﬂ! f-:r :‘,
l“lﬂ"l".IHT OF 21 FOLDERS. COS
lete box linge. CURRIER & smms
ILETTES, e e ]
.ﬁﬂ; l'nr “Hunshine Moneyv-Making Plan""

“ﬂ:' -
FREE BOOK With 100 fine

NOW sbeolutely FREE. Write TODAY,

?‘%z&'

Eend Postal TODAY for FREE BOOK. MHE

WHY JOB WORRY"

LEARN ELECTROPLATING

Highly paid, uncrowded,
Part or full time. Chromium, Nickel, Gold, Silver,
etc. Send postcard for FREE booklet and proof.

interesting businass.

1 1
1 i %

BOOKS ON APPROVAL

SEND NO MOMEY. Just mail the coupon
for o complete set of Six Big Auto Books.
20th Editton, Whethor yuva are o me-
chanic or helper, espert or appreotice,
aule owner or driver, take immediate
advaniage of this FREE EXAMINATION
OFFER.
MAKE G00D MONEY NOW
HOLD A PERMANENT JOB
America wants its automoblles kept. in
good repair, Men with “know how'* are
- 3 ;‘n 1vlilzmartrj tnt h:i!xhpﬁ T‘?E‘EE bml’-f !:El
elp you get an old an important
CAN YOU FIX IT? or give you a chance to go into business
These wonder books tell for yourself now or later. Any man who

Bep lynllee HOW 10 half tries to im himself can learn
mumboe ol e L repaicr and Prove e e
mel jLisEinae iLE, wow io  BUto servicing end repairing by this

kcep n ocor mt maximuam
ellicioncy, including Jat=
esl improvemeanis in car
d!E‘FI‘l and  operation.
Engrie fraublos fead how
to  eorreet them well

quick reference method. Use the

INDEX to find easily understood answer
to any auto problem. These wonder books
prepared by eleven of America's ent
aitomobile engineers, Many hundreds

eovertd. af valuable illustrations. Send the cou-
& BIG VOLUMES n TODAY.

2600 pages. 2000 ilius-

fralions, wiring dig=

our englineers mow glven with
these bhooks without extra charge.
wile eloth 'hlndms:

Vocational Publishers Since 1398

IHERICAH TECHHIC.&L E'ﬂﬂlET'\" [IEIH‘- AC-19

Drexel Avn. at S8th St., Ciocago 3

I would Jike 10 exomiine your Six- \ulu.ll:l: Set of Auto Pooks. [ will
pay the delivery charges only. but §if T choose [ gy reiurn_them
express collect.  If after 10 days® use 1 prefor tﬂ ke them, I will
send you 82 and pay the lmlagce &l the Fate of only B3 & montl until
B24.H0 hes been peid. Please include consuliing service B8 offered
noVE.

R T e e e i e

Ea ama, e, including
iegel engines. Boautis

A yoar's consulting privileges wllh]
ful moddernkstic, wash-

-----------------------------------------------

et SR e L A e e D e
Please attach a letter siating your age. occupstion, emplover's name
and addrese. amil dame and address of at Jeast ope I.IUMHIHI# miEn a8 &
reference. Men in sefvice, also plesse Five home address
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PLATER HYDE, Dept. § Rett,2fi% 826478

Mational City, Calif.

MOVIE
PROJECTION
THEATRE MANAGEMENT

Matlon F" ture ."‘"-.-.:.'-_ Ik || I 8 offers big

opRar-

vith o pest-w .' '.: re. Train at bo --::.ni.

Frve 1 hed 18 vear
ITHEATRE |N5T|TUTE i?;?n:':;t' Mo York
SAY YOU SAW IT IN POPULAR MECHANICS

60 POWER TELESCOPE $2.95
VARIABLE EYEPIECE 20X -40X -60 §

HEW T&E }e'lrﬂ:ﬂgt-.l rinvh-nni 3 diferent magnifications, 20

exirn lnns:' In.rl,,..q. Euurmt{-illhtb!mm:::‘t[hpﬂﬂrf;ld G0 pawes Sor

panipile, aports events, ships,

stars, etc., #0 times as close.

Wire ri:l.ﬁ.

Most :|'mw¢r{u1 mlda !‘or an.iv
where near the money. CERLHR it 1]
lenpgth. Mulliple lens sysiem. 30 mm. ulum ILHI'E I-t-hu:
sections. Can be uked ms o compond -I. ]El'll mwrﬂlw-op-c hmnrtr.'ln
made. Prompt shipmont gpuaranteesd, Il:.)u §2.85.
BHGWNS-BDIFE CO., Dept. BM, 24 'I-h' 45th St., H. *r. 9 N. Y.

“The Book They're Talking About”

OF THE HUMAN FIGURE

For the amateur and professional artist. Contalna

over 330 illustrations, charts and notes, giving

dotalled study of every part of bﬂ&.‘lr’q-

FOSED nnd IH ACTION. Trice Only. . v ooewe
tide U.S. A, Send hl.:!

Major Book Co. (Dapt. 6- m.m E. Broadway. New York 2. N. Y.

POPULAR MECHANICS



Again Beltone reduces size of

AMAZINGLY IMPROVED

ONE UNIT

HEARING AID

oLuT\o ONARY

Thig
YM

gVl
“N_ : e(to onO-PR

Amazing "X-Cell" outperforms units 5 times its
size! All one unit—no cumbersome separate bat-
tery pack—no battery wire nuisance—no 'harness’’
Comfort-Curv design—wafer-thin case! Increased
power gives better hearing under all conditions.
Range Selector to filter out annoying background
noises. Ever-level full tones bring back clear,
lifelike hearing. Find omt WHY there are more
Beltone ome-unit Hearing Aids in wse than all
others combined.

BELTONE HEARING AID CO., 1450 W. 19th 51, Chicago 8, Il

About Y4 size and weight of
ﬂ-id-afl,llc Ht-.r;:ring Aids.

SOTINY! SO LIGHT!
YET EVERYTHING: SOUNDS

CLEARER-TRUER

BELTONE HEARING ATD !ED" Dept. ["M-8

Emuw llHI“J'I-"I Ch[mg et FREE Belto I
C U U F U H H.::rl::mlﬂd honntlt:-l 'f*»uu o!:-r?u:ulmn ne I
NOW :
Name I
FREE Addresy {
BOOKLET Town State

— e e e — e — — — ——

BUILDING

Millions of homes needed, Nation wide nail 1?
builders. Big ufpurtunities Learn n
spare time, — at home. Practical tr a.lnlnt
with blue prints. No books. Send for FREE
Trial Leszon and blue print plans.

CHICAGO TECHMNICAL COLLEGE

K-150 Tech. Bldg., 2000 5 Mich. Ave.
Chieage 18, 1L

MAKE MONEY CASTING «one
* FREE FACTS SENT - ——

Make hundreds
of Plaster Casts, guick, easy.
Sell output to stores, noveliy shops, ete. Enor-
mous profits. No experience. Very little capi-
tal needed, Start in basement, garage or work-
shop. Complete, asimple instructions anyone can
fu]]uw Start now while m-arl:h,anta are begging

merchandise to sell. Rush

PU,E"B ARTS STUDIOS, r. I'f..i JDept.29,Muncie,Ind.

@
®
V

Shoulder Patches

An interesting, fascinating
hobby. From 20c to-50c each.
Master set of 400 patches—
£97.50. Assortments §1, 35,
$10,%25,%50, Official patches
available for every major
Army and Air Corps Unit.
Send 31 for sample selection
of patches and PATCH
CATALOGUE. Orders from
Canada—add 207-.

SPRINGER'S

286 Son Froncisco Streef
EL PASO, TEXAS

AUGUST 1946

SAY YOU SAW IT IN POPULAR . HECHANICE

ForEveryday Help
OnThe Job!

Brand new . . . up to the minote,
Containa over b, IJW elestrieal
facts—wiring diagrams— easen-
tial electri formulas — lataat
code rules, tables, charta and
wiringmethods, Ineludes Indus-
trial Eluntronicu data, It'sa
. | gold-mine of practical, down-to-
carth helps and Idm to gave
= and money. A book
every Electri
every day, Pocketsize, 414 by
7 inches, flexible leatheretta

cover to stand hard osage.

SEE IT FREE!

this book FREE for 7 at
my expense. If you decide you ‘3
mmmm want to l;f;:t'i‘it nend it back ntlau

|
O g E'rll
doyTie Electrioat s mmﬂfﬁ‘oupo""
S e kg e T ke 12, W Send me a

imns FAnnd
ﬁnﬁ.{:i ?EFFREE nx;mlm:tm 1f nfter 7 days | do not
tha 1 wiil return it nml uwe yoo nothing. lﬁ keep it L will
parf.l, 25 within 7 days and the book is mine,

-

§ NAME Aaw
I ADDRESA o
3§ TOWN Fore. STATE.
| L A S e ey SO Pt

- e
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ooPLASTH

GET THIS COMPREHENSIVE, PRACTICAL

KNOWLEDGE of Plastics —marerials, designing,

molding, fabricating, laminating, testing, etc.

Plastics Institute's course can be of great value to

you in obtaining the kind of a position you want

in this growing indvstry. Send for free booklet gpow!
Approved for Veterans

INDUSTRIES TECHNICAL INSTITUTE

NEW YORK CHICAGO LOS ANGELES
122 East 42nd St. 221 M.LaSalle 51, 1601 5. Weslern Ave,

— — —— S — —— — — — — — — — -

| PLASTICS INDUSTRIES TECHNICAL INSTITUTE
Dept. PM&-8, 1601 5. Western Ave., Los Angeles &, Calif.

I MNAME
| ADDRESS
| ciry ST.

I [] Veterans: Check for special information,
] 1f under 18: Check for special bookiet.

[
|
|
|
|

START |
$1756 to $3025 YEAR

u | Numb f Exami= ! N
pations expected soon /" FRANKLIN
Prepare NHOW for INSTITUTE
Next Examinations /7 Dept. 179

MEN—WOMEN . ,f Rochester 4, N. Y.

Gentlemen: Rush to me,

Veterans get prnhronta&n FREE of charge, list of

32-Page Civil 3 U. 8. Government biz pay

- o jobs. Send me FRAE J2-page

s"‘::" Book © hdﬂk describing salaries, vaca=
—FR

_..-""} tions, hours, work, and full par-
ticulars telling how to gualify for
Mail Coupon / one of these jobs.

Today—

5 HE I

,-*Name ....... i
: /

* fﬁd.dmi-li+ll+Ill'll!-lliililllllli?at?lli-ill
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"FOREIGN
" JOBS

Specific Foreign Job Listings

Engineers, Radio Operators, Techniclans, Sales, Office
Personnel, and many others, llsted In our reference
directory (revised monthly), together with necessary
information on how to obtain Forelgn Positions, and
World-Wide Listings of Business organizations with
Foreign interests. $1.00, postpaid.

FOREIGN SERVICE REGISTER

DEPT. M BALTIMORE 3, MD.

LEARN ~Zeccteriling
C_ AT HOME — IN SPARE TIME

Bookkeepers, occountants, and secretaries are in great demand  MNow
is the time to prepare for the mony opportunities open to business-
troined men and women,

Write today for FREE copy of interesting new boaklet, “Through Hill's
To Success,” which tells where the best positions are found ond how
you may troin for them gquickly ot home in your spare time or in
resident school,

Hill's is rated as one of America’s leading business schoals. Thousands
of successful groductes. Maotionwide Emnployment Service.

) ({1, EXTENSION SCHOOL
' Fod uedimesds Univerds

619 Wast Mo 5¢, Obdohoma Crity 2,00 ;

THE NEW IMPROVED WATCH REPAIR COURSE

By a Certified watchmaker with more than twenily-
five years of experience at the bench, At present,

Teaching the course in a vocational school.
Far the beginner with No pirevious éxperience,
Im a step for atep etyle, with instructions easy o
follow and profusely {llustrated,
LATHE WORK - Just off the presa
UN'TS BALANCE STAFFING Tiray e pch.
GENERAL WATCH CONSTRUSTION | soon to foliow.
wm'l'E- JOHN VAN PUFFELEN
| |

POST OFFICE BOX-11T, GRAND RAPIDS, MICH.

REFRIGERATION
Anp AJR-CONDITIONING

Build your foture in fast- Send ad with name and
growing industry. Prepare  address Jor information,

tor high pay jobs or get VETERAMS
Dept. imfo yowr oum busimess. Eligible for lrli:ll'1 under
M-8  Hesident classes only. G L. Bill, Check Bere O

TECHMHICAL INSTITUTE

T Euclid Ave., Clevel

¥ EAf ralifi v wii i
sulisbls for ahaded writing. Wirite today.
THE TAMELYMN SCHOOL OF PENMAMNSHIP
H-ddl Ridge Building, Hansas Clty, Mo

-

SELL BIRLE SOUVENIR
METAL COINSG;, LORD'S PRAYER, ONE SIDE; JOHMN
¥:16 on THE OTHER—{uick Emy Sales—'"cry nl-
tractive pocket picce. Quantity Price 56,00 per 100;
S2T.50 poer 300; §50.00 per thousaod . . « Don't
Wait . . » Order Today, Sample Order 15 Caolns
with Disnlay Card, 21 ﬁ‘mtral . LOUIS LE VITE,
21 E. Van Burcn 5i., Dept. P5, Chicago 5.

SILVER

DOLLAR
SIZE

WITH GOOD INVENTIONS

SBhould write us without delay for FREE BOOKLET, Protective Dis-
closure Form and facts shout The Inventor's Most Logical Markets.
I'atented, Unpatented inventionsz, all kinds, Cazh, Royuliy, needed by
gpecilic manulfacturers. If your Invention 18 for sale, write today for
full particulara, A Poat-Card will do! Address:

THE INVENTION REPORTER

SC-11106 South Longwood Drive Chicago 43, lllingis

POPULAR MECHANICS



WAR BARGAINS in
LENSES and PRISMS

NOW! MAKE YOUR
OWN BINOCULARS!

Complete Set of LENSES
and PRISMS from
MNavy's 7X, 50 Model

Save l'.l'p to $150.00

Here's an 1.:|rn.m,uaa|.!1 opportu-
nity¥ to secure a fine set of
Binoculars at a tremendous
saving of money. Bulld them
yourself with all of the very
same optics contained in
the Navy's 7 Power G].a.ar.es Or you can construct a Mo-
nocular (15 a Binocular) in which case exactly one half
ﬂusntitins l:rI the Binocular Components will be furnished.
All Lenses and Prisms are in excellent condition, Lenses
are cemented and have the pew low reflectlon coating,
Cum let.e assembly directions included for either project.
51 u:-H Binocular Set of Lenses =

rism
stuk 5103- I-I Monocular Set of "fenses
and % 50 Postpaid

. 512
UNMM.':HIHED LEFT ANI: "RIGHT BODY AND COVER
PLATE CASTINGS. Stock #B20-H......... 52.50 Postpaid
MM. KODACHROME PROJECTING LENS SET—Consists
2 Achromeatic Lenses for pr plus 2 Condensing

o ojecting,
Lenses and plece of Heat Ahsmﬂmz lass with directions.
Stock #4025 1, e R e e 53, Postpaid
POLARIZING FILTER—Diam, 73 mm.  Perfect nnudttiun
Stock Z637-H. 53.00 Postpaid
TANK PRISMS—00-45-45"deg., 534" long, 2% " wide, finely
ground and polished.
Stock #3004-H Bu\rereﬁ Prism (new &
perfect]) ..... $2.00 Postpaid
tock #3005-H Piain Prism fnew & perfect).52.00 Postpaid
Stock 23100-H Silvered Prism (Eecond). 1.00 Postpaid

e e ... 81,00 Postpaid

Stock #3101-H Plain Prism (Second)
We have Literally millions uf war -I'Hf&u-llﬂ lenges an l!ﬁpmmlfer
sale af bargarm prices, Write for amlﬂ5 “H ent Free!

Sotisfoction Guarantesd rder by Stock No.

EDMUND SALVAGE COMPANY
P. O. AUDUBON, NEW JERSEY

STEELS and ALUMINUMS
with a motorboat tone
SINGLES $5.50 to 8.00
V-8B DUALS 17.50 te 20.00

Reduce bock pressere and an
cregie engine performance. A
| Sandees is time preved end de-

pondgble Aluminumy ore

guar.

"nn,nJPr'I:'r-lrn ol your 8r,

DEALERS WANTED

"SANDEE MUFFLER CO.

7523 §. WESTERN AVE., LOS ANGELES 44, CALIF.

SAY YOU SAW IT IN POPULAR MECHANICS

LEARN METAL PLATING-

Our complete production course will teach wou the
profitable business of metal-plating non-metallle ar-
ticles such as baby shoes, plaster casts, molded plastics,
ete. Personalized, step-by-step instruction—the only
thing of its kind! Write now for full detalls.

MASTER METALLIZERS

3314 8. Grand Ave. Los Angeles, Calif.

FIGURE DRAWING WITHOUT A MODEL
This book brin 1“ famous art schools right to vour eass]!
Over 300 “‘real-life"" drawings in this new CIIff Youn
book. Dnlﬁ $i postpaid, Order Now; Art Books (is
included FREE.
HOUSE OF LITTLE BODKS, B0=B Esst I1th 51, N. Y. 3

A compaect

DRILL-INDEX 2 comoect

for indexing and filing twist drills. Elimi-
nates search. Made entirely of steel in nine
® sizes. See your dealer or write to

HUOT MFG. CO.
Foot Schultz Bldg. St Paul 1, Minn.

AUGUST 1946

FREE TRIAL IN YOUR HOME!

HERE'S THE HELP YOU NEED
FOR BEST JOBS—RIGHT NOW!

DO ANY JOB.. EASIER.. QUICKER
MAKE MORE MONEY ... z.

B8/G OPPORTUNITY

Get into one of these blg oppor-

tunity flelds. Big moncy and

many other advantages awailt

you i ¥you prepare now, Here is
the help you nesd — EASY —

UICK—AT LOW COST.

J'I ul.t._nr]k of men have al-

[ ] L3
elding Practice =
| =

teady used these famous
bopks. Beginners and experienced men
glike have doubled and tripled their earn-
k 1 éngs with this help. tE‘ml too, guﬁenuz Eet the II]JEEFII.I
nowitcdge ¥ou nes or top pPA 1] T Jjobs, of UEL=
ness of Your own. %hu is your EiDLDEN FPOR 2

=3 lllr Conditioning

Big air conditioning boom inter=
rupted by war is getting Into full
swing again. Bigger opportunities
ahead than ever before. Get this
complete and practical book by an
international authority and be ready
for your share of millions to be spent.
Covers whole fleld in simple, non-
technical language. Shows you whot
to do: how to do it; how to make
money. 450 pages. Illustrated. $4.00

hen you know welding you are in a
nrn ession that ig- tope in all indus-
tries. Start learning now with this
newest bhook on all types of welding
and heat treatment of metals. Written
by recognlz specialists in training

]{ 0 uctlon Jjobs.

WO ER Y

men for pr Use it for
complete study or reference gulde,
Frepare now for hnst !u 5. Price 54.00

430 Prges

277 Hilus,

nulo = F:r?:;j#::l

ant (=] 8

AVTOMOBILE nep“m - Technical

BODY and FENDER
REPAIRS

Car owners are spending big money

to keep their good older cars look-

ing like the new ones coming out.

Thi s practical, money-making gulde

shows you how to do it. Ideal for

shop owners and everi man whu
n ke

C.E PACKER

wants a sl*are of the milllons to bhe spent | emnu old
car ook I?r new. Tells how to get a good g or start
business o | eapital. 325 pages, 232

s-nur uwn with sm
fllustrations. :

SEND NO MONEY’ Mail Coupon

GOODHEART-WILLCOX CO..
2003 5, Michigan Ave., Dept. 1A; Chicago 16, HL.

Eend books checked, C.0.D. I will pay postman, plus fow cenis
¢harfres. 1f not eatisfactory I will return books In 5 days and you
will refund money peid. (Outside U.S, or possessions remit with order.}

=] Auin |Hr and Fender O Modern Welding Practics ., !4 ou
........... O Air Conditloning .

If ttr.. i
B"mﬂum‘ﬂpimar;nn os order wo will pay all postage charges u.m:hr

.....

Nm.li-lll-ll-lall-l-ill.ill-ill..--i.-..-........,......,.........-..----,..

Mdﬂll..-........--.-.........................‘,.‘,.,.‘,,,,,,..

tbansianssannnannssnsrsnsss BB sansnnansnnnns
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HOW TO MAKE
MONEY BY MAIL

fo ‘I'ﬂl.ll: [n-ud trl.im lanes
wh'f&"'m mm'u T out tioposal CHEAP: Get piders by mal
BARTERE ot Toall get out of the Kindsrgarten . s TR
tion, -numn u.-'.rn pu‘e.l.. now selling. It's YOUR winner, Make thia

year and the following years
Teally PAYS OFF. ;

MO a = = = = » » « THIS knowledge

- THE EASY WAY 5arPoeor

our
E‘ruint ﬂm:lﬂutinn o it DW

L, n umFlu aklll, know-how,
l'l.'rl.h:nr E. Rice day-Dy-day. How many

wish | had some monsy
this patent wau llrn me a fortune,”” or
tiwhy can't my =rnr- bakter?™ or **1 'Ilfllh
I knew how to thll gadget myself,

ligghy should my boss alone do this tl';bl\l'l
too know hw ﬁu muﬂlv is made?'" ., .
Listen, YOU HOT NEED HGHIT ‘I-'ﬂ
I-T-II.T THIS llct WAY. His 'I'nlﬂ‘lud I-Ilhl-
matically payvs all bills same day rende

no bank loans, pay aa
from relatives M
All patd for, Rice mald off H $5000 In. mors:
1 ar.

m‘“ y-.r.mrﬂmg this akillful idea.

U 0, Do bnrrmrl £
ends, Do salésmen.

54 For each 51 talten .  The ar
grror to aveld in trying for sales. m“
won free while others have to

" How t mnmlve the money-getti -:t-uprt.f
Profitable changes fro QMM i

sk

|m-.-|.m-da. Mot usual t-l:ll.d-d. tern, 1685
niures, a dictated book In eve talk
doing day by day whlt he discloses in his hult be done 8
mu_.gm slmnn.u':.r writing. . . - Read how are profiting
to o

Take a chance on_this book belng worth a fortune Yo

and send $2.98. Book mailed same day order is recelved. Or m

frieﬂi‘ll m chip In 98 cents each with your 99¢ to

Huhu.redu of buyers whose lettera we

31-..:.* -mph-uuuy its superiative
nun: Fntmw its n for success.

oth-bovmd, 576 pages, -« [Best seller,

Tdth edltion now :urll.!:mr ut nut the 532.95 HOW
here, pin or ltlrj: it tﬂ lhlﬂ of paper beari

e it |
HOW
FOUTr NaWE addrens, in envelops *HITILE

5295
‘money order or check for H.BS to
HOWARD ST. HOUSE, Melrose 76d, Massachusetts

READY TO MOVE ...
- A SIX

-
- = i
5 4
x?_) '

TWO BATHS - GARAGE |
INSULATED FIRE RESISTANT
START BUILDING f‘r‘l"hlEDI.-—"nTEL"l’l

[

l! Ti'n!- may answaer n-u: own p:rsdna. LS |

| problem. George W, Pearce’s book is des:gncg I

I for ACTION! He reveals, in simple, easy=

| PROVEN construction |
methods — unique, money-saving materials. ||

| EVERYTHING :nmp!c:c]y c:plaincd and ||

1l illusirated. 10 folded 127 x 18" drawings |||

| "J'lﬂwlﬂ.g dflﬂ!t! U[ Eﬂﬂitluctﬂﬂ "u'r"lflﬁ Piumg

ing, heatin hiing. ABSOLUT g |

MONEY BAGK CUARANTEE

Send check or money order. Your i

copy_rushed postpaid,

|
i |
l @7 10 COMPLETE DRAWINGS
'.

to-read lanpuage,

138 PAGES ILLUSTRATED

TECHNIEM. PRESS

x 42F Swampscntt, Hilﬂ- ’f
= /’

-\_._...
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AGENTS EARNING UP TO $300 A WEEK
SELLING AMAZING NEW FLOOR FINISH
REINFORCED WITH PLASTIC RESIN . ..
REQUIRES NO WAXING OR LABORI-
OUS MAINTENANCE

Coerrespondence Cou

FREE SALES KIT!
-
Get In on the ground floor of one of the
home, office, store, restaurant, beauty pu-

lor, church and factory a red hut- Proa
mnp
it on. Send for free sales
sive territory. Write our Mr. Thomas 'boﬂnr
2“ “.d'”“ v.-'.ur “'w Tﬂ* 1‘! "o 'l
ror vou in PLASTICS
= FOR YOU IN
H }4' fcation Manzal & Giane
.-I' |0¢'_=—Ih| g the mom com-
I I Accesiories, Tools,
:5 BERTON PLASTICS,INC.
SERVICE
HEl‘.HlH[G
AMND AIR CONDITIONING
tle capital. No previous experience needed. Common school
education sufficient. Splendid opportunity for older men.
MECHANICS TRAINING SCHOOL
7217 So. Broadway, Dept. P-8, Los Angeles 3, Calif.
MECHANICAL DRAFTING
Expert training on Lathes, Milling Machines, Shapers,
ing and Designing. Allled shops are completely
equipped and modern. Approved for G. I. Tralning
ALLIED SCHOOL OF MECHANICAL TRADES
1330 South Michigan Avenue [ Chicago 5. lllinois
I Urses In LOW AS
RADIO .- ELECTRICAL ENGINEERING B z 5

biggest money makers ever put out! Every
Sells on slght. Anyone can
FAIRCHILD CHEMICAL & COATINGS CO., INC.
| sEHn UIT lllll acludes ) books: New
phere stock of Plavic Manerials,
19 W, 2ist S5t,, N.Y.10,N.Y.
Learn at home—how to start your own repair shop on lit-
Frepare now for your future. FREE {llustrated booklet.
LEAR N MASTER MACHINIST
Grinders, ete.—~Mechanieal Drafting, Blueprint Read-
Daye, Evenings,
SAY YOU SAW IT IN POPULAR MECHANICS
ELECTRICAL ENGINEERING. Get good grasp of wide elec.

trical field. Modern. Very understandable. Théory mll:h CASY
RADIDO ENGINEERING,: E:tra fzne courss in radia,

h‘rm’ ow to be ou mnlmuﬁl!miﬂh
ONLY 525, ﬂl.{ﬂ‘

FREE Write [or fres eople of m e
LINCOLN ENGINEERING ‘IEHWI-.. 'Il'.ﬂ 231-PFB3, I..Im:alrr,.H-lbI'.

y ? nynhanq Work CGLGHFHG PHE‘TGS

Fascinatin tl.ml-ﬂudlthm ¥
= *ﬂ‘l mtiﬁiﬁa e e Backier
‘d.ﬂ’ﬂi‘lfﬂn\'

NATIONAL PHOTO COLORING SCHOOL =
1315 S, Michigan, Dept. 135-0, Chicago 5

2 NEW CHEAP OIL BURNER

FOR COOMING & HEATING STOVES- H.IIIHAI‘:I'I-
MEIAT YOUR WOME COOK YOUR MEALS
WITH CHEAP FURMACE OIL

MO MORE SHOVELING COAL
ASHES. New Fuellzer Stlﬂlr "I’IPU
jzing System turna Chllﬁ I:II Fi
Furna i

vou try it In yFour own &L&WV
month. Gﬂm‘?nun for mmmul ll-il.‘ lll'l'-jg Be

first. Send In your name
NORTHWEST MFG. CO.  561-K 5th Ave, Mitehell, So. Dak
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DIRECT OR TO STORES

This is not an ordinary “agents wanted”™ ad.
We are not interested in one-time salesmen.
If you feel that your career really lles in séll-
ing, we have & worthwhile product backed
by real sales promotion assistance from us.

i

1

{  PLASTIQUE NU-FLO
! AMAZING LINOLEUM FINISH
i

1

|

is a quality product that does away with
waxing and washing. It iz not a one-zale
product, but bullds repeat business because
it gives figors that wonderful like-new finish.

Retalls for £1.95 a quart on which you make
? I £1.00. 8ell with a MONEY-BACK guarantee.

If you think you can sell, investigate today.
. WRITE FOR FREE SALES KIT OFFER

PLASTIQUE NU-FLO PRODUCTS CO.

506 5, FRANKLIN, DEPT. P. M. 8 CHICAGO 7, ILL.

FREE 22-PAGE BOOKLET ABOUT

MODEL RAILROADING

THE WORLD'S MOST FASCINATING HOBBY

FREE 32-PAGE BOOKLET tells all
about thiz absorbing hobby for
skilledl tradesman, business and
professional men, Give yourself
hours of satisfaction and relaxa-
tion building your own scale model
railroard which performs and looks
like the real thing. It's easy and
relatively Inaxpensive. Get started
now. Send &L once for our free
booklet “'Your Model Railroad.'

Hﬂﬂll RAILROADER MAGAZIINE
DEPT. MR-8 MILWAUKEE 3, WISCONSIN

—, —— Practical Electricity and House Wiring-

i
ol

Discusses common electrical devices, principles
of circuits, wires and insulation, grounding.
fuses and clreuits, wirlng methods. planning
installations, installing switches, fixtures, ete.,
W wirlng houses after they are bullt, alterations
«1 and additions, wiring farm bulldings, home re-
pair, ete. 200 pp.......... T27 1llust.

iy Send Today, Hun Back Guarantes "33'55"
T i i .+ Dopt. PM- ‘10
32 ll. Stlh = 'Chicago 2, lllinols

Laurn to Service and Repair

ELECTRICAL APPLIANCES

Open your own electrical applinnce gervice shop. Complete
{llustrated course covering house wiring, mototf repairs,
house appliance repair. S8end today for FREE BEOOEKLET
without obligation.

PACIFIC TRAINING SCHOOL

7217 So. Broadway, Dept. P-8, Los Angeles '3 Calif.

@ ,_

llllllhl. Pl.l"‘cr for belt work,
rod onits, FULLY
i wood lols into cnsh,

827 le S5t., Ottawa. Kans.

makes False Teeth TIEHI

Makes loose dental plates fit
enugly and comfortably.
LASTS for MONTHS!

BElmply squeeze on dental plate and put
It In woiif mouth. Hardens and becomes
part of plate. Money-back gunrantes.
FREE Generous package of Dental Plato
Cleanser with cach ordeér. Senal
£1.00 or malled parcel post colloct.

Fit-Rite Co., 1573 Milwaukee Ave.
Dept. 8-PM; Chicago, Mk

Fﬂhlr-nl..

wi tm h&'ﬂ bﬂuhhﬂ. lans than lower po
n‘rrmu_r;;

Cash in on foel shortage
MFG. CO.,

AUGUST 1946

NEew OTTAWA SAW 5

START NOW TOWARD A FUTURE IN

REFRIGERATION swa
AIR CONDIT. IONIHG

Refrigeration and Air Conditioning are
among the giant Indusatries of America.
Such industries need men who KNOW,
Many men gervicing and installing equip- A\
ment are making large incomes.

Spare Time Training

lrmethnmm]frmal:ncd got the training need to
qualify for experience installing & servicing Refrig=
eration and Air Conditioning in stores, offices, homes,

Then you should have no diffienlty getting started
In these Tvcat industries. As experience, tocla and n

perso ired find it
tical, nl:t\er tnﬂ‘;gr%mmﬁwuh%l" E 1 ‘ﬁ h‘ﬂlh-h T ]
and ﬁlR éUNDlT ONING SHOP,

Practical lnterestmg Training

You'lllike our wayuftra::mnu:—’thrwgh eapable home-study inatruetion

wipment onder watchful eyes of sea-

nmirm- men in our nhapu You'll get
cts mow—

followed by practice on actual
soned Refrigeration and Air

top-rate instroctions—the eas

FREE of obligation. Write TJB&?—EMI
bt TTTT TP 'llrl‘"f
N l.lTJLITll'!I ' l £ |1|r.L ”;’

e e e
e e . ki

CITY. __

“-l—----.

APPLYING OR SEHIHG

CORKSTONE
PLASTIC I-'I.l][lRINE

Here's your |
opportunity |
te get into |
business for .
yourself applying or selling Corkstone, the economical, fops
grade plastic Aooring. Plenty of profit. Act without delayl

Dealers & Agents Wanted

WRITE FOR DETAILS OF OUR PROPOSITION

We balieve in teamwork and cooperation. We'll help you get_
‘gtarted. Mo cost; no obligation. Act todoy!

LASTING PRODUCTS COMPANY

MANUFACTURERS OF PAINTS, PUTTIES, PLASTICS
FRANKLINTOWN ROAD PLANT, BALTIMORE 23, MARYLAND

.
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Comes Ready to Use—Nothing Else fo Buy!
Here's the Handy ELECTRO-PLATER

gutfit for your home-workshop or business!
Only $3.95 complete! Puts a smooth,
ehinmng, silver or mgper plating on silver-
ware, toys, models, doorknobs, auto acces-
garies, home fixtures . . . everything with
a conductive surface! Simple, easy to use!
c:um nu'iéuu*u:tmm urnished. Just
on siver or ting! Comes complete—read
to use—with liberal jars BPllﬂllvcr and copper ptilaetml mﬂg
rials, cleaner, two bru bat wumt...
you need tostart plating at once! uthm: to buy.

SEND NO MONEY! GUARANTEED!
Just mail name and address today! Pnygmtmanuﬂ v $3.95
lus few cents postage on delivery, Use troplater for 10
&ra. If you are not com Ietel gatisfied, return outfit and
your money will be ref mh;wnrdertﬂda;r!

HANDY lllﬂ'l’lﬂ-“'lﬂ e Dept. D-400
259 Strader Avenue Cincinnati 26, Ohis_

" ELECTRICAL gooks.
.4&1};{13&1’ /%z j

3 g EXAMINATION-

SEND MO MOMNEY

MODERN

ELECTRICITY
INCLUDING RADIO
AND REFRIGERATION

Here's great news for anyone interested in Electricity. NEW,
up-to-date 18th Edition of Applied Electricity with new subjec 15
Tully covered, !M‘Imhmj biucrﬂ'!nt repding, electronics, ¥F. M. radlo,
flunrescent Iln‘lllhlb. HE Books sent for examination!

BIG FIELD! Big Demand!
AMen who understand electrick B i g Fﬂ vl

are nesdtd pow in all kKinds
of Industries. lemlly ovory

business depends on :-'Iq.-u:ritn'l knowledge, and
fmen Wwho know this sublect make bhig mofiey.
and 4 tabiles Learn easily with these new, lnbteresling bhooks,

in most complewe | Send coupon for a set of hooka on approval. See
electrical waork how they will help you to get ahead (aster.

wié have pub- . .
A ar's  consultin rivi-
Al B e SEND Tewes  with  OuE  eniineors
f'lnnu POWOE Gtie novwt Fiven to all buvers of
"
NOW \ &

ions,  transmis- this famous Cyclopedia of

s Al

Hplalned (07 casy AMERICAM TECHMNICAL SOCIETY

understanding. Vocational Publishers Since 1888
S S S S S S S — e S S S G S — — —

American Technical Society, Dept. EC19, Droxel at SBth 5t,; Chicago 37

Bend for 10 davs' free use, B volume ael of New IDth Edition,
Applicd Electricity, I-n-r]urli:n;: a certificate ontitling me o comsalting

2] B1G BOOKS

MEW Editien for
Beginners and
Experis

Owver 3700 pagos,
2700 il lustrations

l-r-jﬁlry,cu for one year. I will pay the delivery charmges only on the
wish T may return them in 10 Jdava and owe vou nothing,
but i T keep them, I will send 2,00 after 10 days, then §3.00 &

month until the total price of only $34.B0 is pald.

PRI G s e e R e R e R AR e
ADDRESS. s vevenrannnas I
CITY . sansvanssnsnsssissnannas pressans STATE.

FEIRERRRERARE
Pleaso ntln-u:h Tetier ﬂaline age, mp‘tllnn. employer's name and ad-
dress, and name and address of at least one h'lﬂl]"?ﬂﬂ MEN A8 reference,
Men in service, also please give home address.

10

. NOW! EASY-TO-MAKE
AWZA HOMECRAFT NOVELTIES

‘*- STIZFOR PLEASURE AKD PROFIT

FREE! NEW 40-PAGE CATALOG

e et ==
i{)u.t Fttrw Isl%:amgre&twiﬁ mnn&j'—mlt-
ng facts al Leather arving
E Braiding, Wood

N

Clay Modeling, Lacing and

Burning éqP?rugrtﬂlﬁ] Showeard Lettering,
BEAUTIFUL [ i craft and much more.
R Bend for FREE copy TODAY
ooy SPECIAL! EASY MONEY-MAKER!
— Newest fashion idea. Leather I.jnl: e]ta Very

smart for both men and women. including

woO00 CaFniecl
POTTERTY

everything for six easy-to-make bel.f.u (2 whit,e‘
2 black, 1 brown, 1 natural) to sell at ?
plete for only $3.50

EPLTTER CRAFT ($13 tq‘fl} sent. o compl 2 o
puutpl:l ou pay postage, [
piarsrers Canadian furelsn shfpmtnt.t made.) Money

Back if not delighted
DWINNELL (RAFT SHOP, Dept. P68, Elm Grove, Wheeling, W. Va,

Locksmithing

ANDKEY Hlﬁlllﬂ

Now Made E asL
NGy

cd

S

o ===l R

o

=
%

~1
.“t\l

ir, install, service, ota

hameowiver, carpen
o Wh'l'lg!.'ll:n:n
ware deuler,
#  traied lossans,
tion! Freedetalls,
:I.I.E‘BS Wﬂ“ih.ﬂip‘ul‘lﬂl ch

TATTOOING OUTFITS

Electric Machines, Designs, Inks, Etc. Price List Free!

= ==
o = 1]l

1

1
r

S T T T T
Big $u:¢-|“-i:n E

::l-tlh: FOUrs

MARSHALL STEELE

Apt. 108,
San Francisco, Calf.

540 Leavenworth,

CTX:T94 COLORED POTTERY
orent! Marvelous! Lq!qr—gj.m Brush
A T ey

irlain or tile designs: yielding as cork,

Iz, Rovelites, :JT."H“P';?‘I?E ues, doile. TILEX Colored Roohng,
i i, & £ £ 5. olor ool

Bulld Modern P g'l-l MES. 1 Il.rnl..-rnted literaturs frec -

RAPID HIHILIIIINE SERVICE; Dept. 10-A, ld?w.lrd-vlblu, 1linais

CARTOON TO SUCCESS!

Learn to cartoon! Bilg pay! Easy, enjoyable work!
Cartoon couris, Fag courss, anatomy course and business
. i course full of plans, markels, ldeas. Drawlng set aml
eriticlama. All one Jow pricel Rush card for details!

HARTMAN SCHOOL, 2776 California Cowrt, Linetaln I, Nebraska

ACCOUNTING—BOOK-KEEPING made easy

New, practical, auick. No Study. No work ush follow a
few simple Tules, Send 25¢ for sample Bulle Money
back 1_1' not satisfied,

EFFICIENCY INSTITUTE, P. O. Box 254, Evanston, llL

STAMMER?

This new 128-page book, ""Btammering, 1ts Cause
and Correction,’” deseribes the Bogue L nit Metliod
for scientifie correctbon of stemmering swd stul-
tering—suceesaful for 45 years. Benj. N. Bogue,
Dept. 1839, Cirele Tower, Indianapolis 4, Ind.

- ; ﬂwﬁs
- BARBER BILLS
_'- Trims hair as [t e imba!  Enayl
o u-\.ll h' K.H"pn men"n, WoEed) a 5
7 children’s hair irim, neak, fraahly

cut lesskjrg all the fime? 'Irlmu
tapers, Lhine ll11 uneven hair. Dag
like ordinary comb,. Safe. Simple

Ni u:u-rnrnrt rerrl..u-:ri Fing for Ir..u andernrms !
Hample ofler sehl lLin-

EAHFLES Fu" AGENTS‘ medimkeiy o mil whe

send pame at M A tal will do. EEND MO MONEY , Jusig
Four name. . KRISTEE CO. gas Bar St  ARRON, OHIG

" Sells like wildy

POPULAR MECHANICS



w PROPUISION

. = % * Ba one of the first to build a real Turbo-Jet
!!odt! Engine. Single-stage centrifugal compressor and
turbine. This is a real engine, easily made with ordinary
home workshop equipment. Complete plans for
construction . . . design formulas and curves for
checking pm{amunct and testing.

THE ROTOJET CO. Department 11

BOX 757 « LOS ANGELES 25 « CALIFORNIA

GOOD BAR BELLS

and EXERCISE Courses

Send for free booklets with complete in-
fﬁrlnll‘..‘lﬂl‘lrni,;‘-ll‘l photos. Also forward to ne,
postpald, the courses checked below.
O Fundamentals OFf Exercise &
Strength Building ...........25¢
Body Conditioning And Midsection Course..........25¢
Advanced Abdominal Course Of Progressive Exercise.25c
Arm Developing Course (Weight Trauninq] P
Shoulder Developing Course eight Tr mni}. P -
All 5 courses anly $1.00. No stamps accepted

GOOD BAR BELL CO., READING, F.l..

LEARN TRIG

QUICKLY—EASILY

NEW TRIG SLIDE RUL tent pendl]
-l-cm?iuulrmﬁm pmbleﬁh“ﬁf;r“ n

solves trig.
st the slides and
the answers EII' ell three sides and ﬂl'lﬂ'l'E'B of a triangle.

radio,

glves de %, Eines, cosines and tangents of angles. Entirely
mantic. o AFUring on PAPEr NeCessR Easy instructions included.
wWe will rrla.l'l C.0.I). plus ELAEE Or enclose 21.00, the full price,
and we will mail postpaid. Send now for your QUICK THIG, to

REED MFG. CO., 124-F W. 4th St., Los Angeles 13, Calif.
"RADIO TRAINER

Learn the theory and practical sido of ra-
dio by huillding this simplified battery
tuber met, Experimental model teaches you
ta q“?n larger |".|.1‘.II4':4:_1 niot jmgt :lm_lmmhh.'
- them, Efficient, sensitive circuil brings in
distant as well as local stations. Covers
broadcast and short wave bands. Compact
and portable. Can be used on camping
trips ancd on farms without eleciricily.
All parts furnished Inciuding Tube, Bat-
teries, Double Earphooes, Aerial and
Ground Wire and Easy-to-follow [lus-

tratod Instructions. Mo soldering regquired.
Camplote, postpald, only S0.05. Or sond
&1 .00—=shipped C.0.In for balance plus
L3 |msln3:| Money-back guaranlee, Ooder to-
B. G. FLEMING HFE._EQ-. |!lqut. 8-A, 906 Main S&., Cincifnnati 2, 0.
Say You Saw It in
P I. A s 'I' I "HOBBYCRAFT KIT
Kit contains 2 lbs. PLEXIGLAS and
I.I.II:ITI sheeta and stripa, d_l.e. cement,
snndpaper, bulling compound and fab-
ricating Instructions. Send §3.00 money onder to Dept. S.
HOME CRAFTSMAN PLASTICS, 1945 W. Harrison S1., Chicago 12, lIl.
TRI-STATE COLLEGE
e e . e e e O e e,
B. 8. Degree in 27 months Iln Engineering (all branches) ; Dus. Admin.,
Aece't and Bec, BErlence. 63rd year. School now filled to capacity. No
applications can be accepted until further notice,
Illgu Ave., Angola, Ind.
4" e Mug: to %t"

-—

ASK YOUR
HARDWARE
DEALER

Th i better. Our free catal is_read
'II':: t;d::nfﬂ-ls 'I.Ir 5. l::rhh [ nuﬁh Co.,

inr *nu.
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Easily understood

NON-TECHNICAL,
BUT AUTHENTIC

5 The “mysteries”’ of Rodar are re-

T 10 vealed in' this entertaining book

written in non-technical longuoge

Anyone with a gram- by Johm F. Rider, Lt. Colonel,
mar school education  Army Signal Corps (Ret.).

will find "Radar’’ fun The author worked on Rodar

d il I Hierature for the Iuli three years

0 fao, Wit 98 ) of the war gnd in “Rodar” ex-

“‘"“'m“""_"" P.nn-w uj ploins in an easily understood

edge of o scientific sub- and unique manner, the simple

ject that will be news fundamentals ond interesting op-

for years. . plications of one of the most

talked of scientific developments

of the electronic age.

Learn About Radar in An Eveningl
=== ORDER NOW————
| John F, Rider Publisher, Inc.

Be the first in your group | 404 (p) Fourth Avsnue

i Mew York 16, M.Y.
:13:’;:?::::“:“:':::: Enclosed find $1.00 for copy of

knowledge «f this_ sci- your pawe: Dok “Redur.”
entific develepment. You | e e

will be able to thrill | mame

them with authentic p S A A aa
stories of how Rodar ADDREERS

helped win the war. I 5”-1- e I e i g B e

«

Actually sounds like a real speedboat!

d|

Runs half an hour on a small piece
of fuel. (Fuel included). Sounds like
a real 2-cylinder speed boat. Easy
to operate. Will delight both young
and old. Order several, They make
a wonderful gift.

No Springs!
No Gears!

Complete,
Postpaid

MAIL ORDERS DIRECT TO
UTILITY STORES, 117 . Wabash,

Depl. HH-22 CHICAGO 3, ILLINOIS
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INVENTORS

The inventor who believes he has a new
and useful invention, and finds himsel{
in need of adviee, should conszult a
competent registercd patent attorney.

The question as to whether a subject
mutter is patentable can be substan-
tinlly determined by a senrch of the
United Stutes Patent recorda.
Without obligation, write us for infor-
mntion as to what steps an inventor
ghould take to secure n Patent.

RANDOLPH & BEAVERS

Registered Patent Attorneys
11-D Columbian Bldg., Washingten 1, D, C.

RANDOLPH & BEAVERS
11-D Columbion Bldg.. Washington 1, D, C.

Please send me full information on how to
secure Patents & Trademarks.

NOME.sens

B oW W B R R B B W W @ W R B E B E R R R R R R R

BREOBE. v svis vnaiswn s es s s s ey

ha
A it e e R W A

Here Is a Way YOU Can Get
Ready for the BUILDING BOOM

Learn about Earning Opportunities
in BUILDING CONTRC

F/PEE | 5467'5

bps fna] do

U Use Our Training Plan
R to Learn at Home in

In the bullding |
money s
opportunit
travion
pros i T.
Al it lara & * L)

B maide in homwe anid Tarm buaild- spﬂfﬂ ime
ings, in coustruction of stores,
garages, small lndustrlal bulldings, The bullling Industry vsed men
with orgunizing ablltty by thousands in construction, 5111-!\?“'551'._”1-
management, sales. Properly tralned men needed In production, dis-
tribution, Hnance, installstion, and marketing.

Easy to Learn in Nationally Known S5chool

Tovernment estimotez housing demand at 40 billlon dollars! Others
are preparing to pet in nowl Act Emmediately—get the facis!

HOME BUILDERS INSTITUTE, Dept. D-28
6312 No, Broadway — Chicago 40, Illinois

FACTS FREE for Men Who Want to Get Ahead

HOME BUILDERS TRAINING INSTITUTE, Dept. D-28 I
6312 No. Broadway—Chicago 40, Illinois I

i

I am Interested In the opportunities in the Tailding Industry.
I Tleaze seml we Mree informalion aboul getting n start as o build- I
I Ing contrucior,

rwing Is Easy

ATENTS/)

’ AND TRADE MARKS =
C.A.SNOW & €O.

Registered Patent Aitorneys Since 1575
Write for Free Book and “Certificalion of lnvention™ form

427 SNOW BUILDING, WASHINGTON 1, D. C.

PATENT YOUR IDEAS

SEND FOR FREE BO O K )

CARL MILLER, Re
Former Member Examin

A ' E “ T s Free pr;:imlnurr
E. E. VROOMAN, Patent Lawyer
Registered Patent Attorney Since 1902
AMAZING MYSTERY
— rileaDvery budy,
iz BUTTON
Em:” Hiusl sl raamitied 1o, dotunt Bipces. Mo -
o perinrm hundreds of experim ents. Eo timy 18 enn be sone

871 Woodward Bullding, Washington 5, D. G
Wil tlis Elecirenie
Telephone—Amphifsr—Detortinbe ne.  Atisch thin botton
teresting, slertrirs]l spparaius ever discov nahlea yoo

Iy
-

cenbed in dosens of places. A& Pre-Waor durt.
tronk: Button including S000 word instruction booklet
with 50 llustrnted rzperlments posipaid only $1.00L

Electronic Products Company, Saint Charles, Il
SAY YOU SAW IT IN POPULAR MECHANICS

‘\'\\\“ A\

i \\\ e
-.““_ e

and REFRIGERATION wogf®

i

Yaoad for the 0
Write NOW!
MILWAUKEE SCHOOL OF ENGINEERING "43rd Year"
P.M. 846A M. Broadway & E. State Milwaukee, Wis.

Become a Doctor of PSYCHOLOGY

Win the degree of Ps.D). Teach the secret of contentment, happinesa,
Holve mental worries. Experience the revelatlon of truth, Chartered
college.  Imidleldual help. Write for FREE book. COLLEGE OF

UNIVERSAL TRUTH, 5153-B North Clark St., Chicago.

YOU CAN MASTER MATHEMATICS
Koy o the Electronic, Atomic age,

O . UNIVERSAL SCHOOL OF MATHEMATICS -0
623 Walter Story Bidg., Loz Angeles, Calif.

—optical illusion
makes any view
or object you wish

to draw appear right on the drawing paper in rich detail
and full color. ew, low-cost Invention makes drawing

simple tracing. Develops talent. Postcard brings details.

Dept. 21H, BEELER ENTERPRISES, No, Hollywood, Calif.

($$$S if trainedin F g3 ;
T tastey welding
WATCHES WANTED Broken or Usable

—ali kinds, e]-.';-nt Tnfer&u]ls. Ilinlws!lnrjmﬂ paid for jewelry, rings.

Epectacies, pold teeth, ele. Cash malled promptly. Wiy i

et R By L u b d prinptly rite for Free
LOWE'S, Holland Bldg., Dept. PM, St. Louis I, Ma.

FIBRE ARMS AND LEGS/

Light, correctly fitted, strong and com-
fortabie. Natural appearance,
Braces for all deformities.

Seientifie deslgn. Falr Terma.

223 8. Bth 5t., Minneapolis, Minn.

awail youw, Learn guickly and

BUCHSTEIN-MEDCALF

POPULAR MECHANICS



Popular
MOTOR BOOKS

INDIANAPOLILS “500™
RACE HISTORY BOOK

Just oot! 1000 Hiustrations ; 320 large pages;
complete delailed data on every race held
on Bpeedway since 1900. Forelgn and U.8.
cars end drl;-luru :bnwnhllt?nm for Iurﬂ.
race year after year history. Complete
book 5‘% agm: Die Luxe red Fabrikold

MOTOR RACINGwith MERCEDES-RENT

Sensatlonal book of Grand Priz Raclng. 176 pages, includes 93
finest sction photos, Famous spesdways, ears deseribed. Ses and
read about Caracciola, Rosemeyer, Seaman, Ruesch, Mays, Novolard,
Lang. others. Mercedes-Henz, Auto-Union, Alfs-Romeo,
?;lsnml. Maserati, others. Graphle, thrilling race incidents. Postpaid,

CLYMER, Dept. A8, 2125 W. Pico, Los Angeles 6, Calif.
Get tyto Good Paying
AUTO BODY 4./ FENDER WORK

Big DEMAKD In Auto Body and Fender work.

%ﬂ good work. i;m atrienc:
ex

Imludﬂi.pgﬂ. L Training mm:p mel;‘iwwk.

weldin

we

painting, ete. Placement
show you to start your own shop.
Behind U.E.LTRAINING faa large
nationalorganization founded 1927,
Wiite today for Free Facts—No obligation
721on ® UTILITIES ENGINEERING INSTITUTE

1314 BELDEN AVENUE, Dept.186-X, CHICAGO 14, ILLINOIS

Mationwide opportuni-

ties, sound future carcer wait-

ing for trained photographers. MN.Y.L

graduates winning success from coast

to coast. Success-proved home study
COUTSes. resident. Write toda

Also 5
TNSTITUTE OF PHOTOGRAPHY
Mew York 1, H. Y.

or 1oday's s ¥
BIGGEST
“ppﬂﬁT“mTlE

NEW YORK |
Dept. 49 10 West 33 8L

EASY TO LEARN CODE

Learn or Increase speed with an Instrectograph
=the Code Teacher that takes the place of an
operator-instructor and enables anyone (0 mase
ter code without fuorther assistance. Avallable
tapes from IT.-u‘immra alphabet to l'!-"lﬂitﬂlml'l'iiaﬁ {

subjects. [} rre 5

5 Ly}
#ﬁﬂ. mw:ﬁ‘:! ready—nn 3:.1&!-1. Thousands hae iy =2
ippqulred code" with the Instroc Pl .

System. Write today for convenient rental and
purchase plans,

INSTRUCTOGRAPH COMPANY
Dept. M, 4701 Sheridan Road, Chicage 40, Nl

lEAHN INCREASE YOUR EARNINg

Streamlined Home Study Coursa Now Avail«
le — Prepared by Sueecessful Accountant

= =

ah
ALLDUNTING NETr e o e

Ltearn BAKING At Home

Neaty Beoteson prool, Thotough busio BomE CouFse
0ill- . aroi ¢ home co
ﬂ;ﬂmnrj mumat?crrg_n If you h:‘f\'ﬁ aptitude, write for
FREE ROOKLET."Onnortunitiesin Commercial Baking." &
Mational Baking School, 1318 Mich.Ave.,Dept. 1356, Chicago 84

7

SING — TALK — AMUSE YOUR FRIENDS
through your own rodio set. Practice 1o become an on-
NOUNCer. FITIE to install — Mot & Toy.

SEND NO MOMNEY — WRITE DAY
Just send your name and address and wner lrour MIKE
Jr. arrives, pay postman $1.30 plus few ceénts postage,
fent postpaid If check or money order accompanies your

order. Mo siampe.
MART DISTRIBUTORS, ‘H‘-l?! Sherman Ave. Evanston, I,
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Invest 5 minutes a day in your future

Learn FOREMANSHIP
Improve Your LEADERSHIP

With These S/
ToA Y
Brighter
Future

Easy-to-read Booklets

Enowledpe of human relations is the secret
of success In supervision. Know how to :
direct workers—how to handle yourself, and others—for out=
E?tmling results. Get more cooperation andhpn&'tﬁcfmm tEEE
from those under charge. The “Lit 1
Good Foremanship" bmﬁll;“t;—m in successful use ﬁ?{ﬁm-
sands of large plants and hundreds of thousands of men—
give you the fundamentala of leadership, the very founda=
tion of good foremanship. |Easy to read and understand,
are not complicated text books. Pocket size, each
d iuﬁ;_withnp&sub each ﬁcked full of sound practical
help. Five minutes'a y these booklets will L 3if o @
priceless knowledge of leadership principles with which you
can bes successful in your job—more confident of
—more valuable to your employer.

Exmnnmuﬂlhr—wnhanu'dcﬂ‘nr £3 or more we send
youwithoutcharge asetof thesixcelebrated Personal
Success booklets including the famous “Three Seeds of Success.™

a Over 5000 top firms now using
EXEE“TI'ES these booklets for better su=
® pervision—better handling of

workers—better production. Order a full set and
write for gquantity prices.

USE THIS COUPON—ORDER NOW

4 for $1—9 for $2—14 for §3—19 for $4—24 for §5
Send Check, Money Order or Cash. We prepay posiages

[ ] Teanvwork What About Waste
Morake
Job-Training Your Head
Usa of w Foreman & Good Housekeeping
Your Care Itr?uhn-m
Laade mlﬂ'l'l Supervision
The Foreman =lllll Pl'mi Good H-lﬂllttr
The Thoroughness
Gatting Along With P e vy e
Mathods Supervision and
How About Quality Time &

ACADEMY OF FOREMANSHIP TRAINING

35 East Wacker Drive, Dept. 18, Chicago 1, lil.

T oy

- How 'to-Start, "+
YOUR OWN BUSINESS

#muim: Postwar Develapment Mow Glves
ou the Opportunity to Make hMoney Fast!

Startling sclentific discovery, just mow bhecoming available for Fens
eral use, will enable vou to start your own business and reap great 1|vﬂ:~lil.:l
I"Euﬁlq.ru, ofe of the most revalutioniEing and Fapidly expamiing ins
dustries, offers a great opportunity to all enterprising men and women.
This ia one of the few industries in which home manufacturers thrive
ﬂlbﬂ m;ﬁer, Yudu ml'Ldjl!al.rlhﬂnrn Il;r:llu l.[iI;ﬂI"Ei tleme bnﬂr’:ln 3'nurrncg;?:
oimae, and expand ra ntn a fu me business, pay ood e
i P Liuip mAReLE o e n
Maoke LIQUID MARBLE the amazing Piastic, with a thousand nses.
LIgQUID .E can be poured into FLEXIBLE MOLDS for casting
all kinds of artistie and eerviceable articles auch ae: ornaments,
novellles, desk =ets, paper weighis, book-ends, souvenirs, statuary,
toys, olc. FLEMIELE MOLDS
Make your own FLEXIBLE MOLDS. The cost ia low=in faet, &
Inrgo sized mold costs but a few cents. Hundreds of casls can be
Laken from a single mold,
%o akill o Dro NDHDEPI:EIETEI NEEDED! Al do 18 ¢
vious knowlcdge Is necossary. oo ollow
our cnmh—uﬁemmﬂ instructions.
UNLIMITED MARKET
‘The market ls lterally unlimited. You will ind steady year-round
&dmn“m in :iﬂl-l-f ﬂ:-];n li“omrnunlly. ‘I'gnr prﬁhhilinu will not be in Blllunx
n sUpRlY e huge pent-up demand. reOVEr, We Supp ol
with names o!nlﬁu buyers furw::;g'ﬂggmpm 2 v
Bingr Products will show you how to start with a small investrment
and build a permanont, independent, profitable business! Don't fail to
ETRsp this opportunity! Write today for FREE CATALOG.

BING PRODUCTS D:rt A8, B8 Broad Street

BOSTON 10, MASS.
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is the time 10
ynur

1“ a fuw wﬂk!

Learn |
in our big modern

Training Shops

Now: 16 the
Frepﬂfﬂ or =
place in a Gient 1"

dustry

Automobile industry mak-

ing up for lost time! There may never
again be such opportunities for men who want better
jobs or business of their own to get in on ground floor
and go up fast!

Train on Actual Equipment

Chicago Motive Trades Institute makes rapld prog-

ress possible by Learn-By-Dolng SUPERVISED SHOP
TRAINING. In motive trades our institute gained
nation wide fame tralning Auto Mechanles for U. 8.
Army., Same 31.1&11'41 training available to ¥you now.
CONSULTATION AND PLACE-
MENT SERVICE WHETHER YOU
ARE INTERESTED IN WORTH-
WHILE JOBE OR SETTING UP
YOUR OWN BUSINESS.

S —
AUTOMOTIVE MECHANICS

Efficlent auto mechanics get fine pay. Can service,
repalr, install all mechanical and electrical parts of
autos. Learn to overhaul and repalr engines, trans-
missions, differentials, and other assemblies. Good
pay, steady work, excellent opportunities for lncreased
earnings for properly trained auto mechanles.

BODY AND FENDER REBUILDING

Body and Fender Rebullding
makes good profits in garages,
service stations. Get practical,
all-around Shop Training —
welding, aligning, mixing and

matching colors, spray painting, power and hand tools.
F&lueﬂ lr'mreased when used cars are made to “look
e new."

VETERANS — FREE INFORMATION

Write for free Information telling how you can get

i)

your training under “G.I. BilL."

A NATIONALLY KNOWN AND
RECOGNIZED INSTITUTION

CHICAGO MOTIVE TRADES INST.
Dept. B-28

Div. of Commercial Trades Inst, |

1400 W, Greenleaf Ave., Chicago 286, 111, =1

___.._'-II
FREE—Important Information T
Telling How to Get Started “ i

Fill Out, Cut Out, Mail Tnday

FACTS FREE for Men Who Want fo Get Ahead i

CHICAGO MOTIVE TRADES INSTITUTE, Dept. B-28

1400 W. Greanleaf, Chicago 286, 111

Send froe Illustrated Drochures and other (nformation about the I
field 1 have checked below,

O Autemaotive Meschanlcs 0 Body & Fender Rebuilding I

— e —— — — — — —

0O Check here if Intorested in . |. Training l

Name. ., .00 R S RS S YT |
Address W W R T R I

I CIEF: s ramsssanassnmnpusagssssssnsysun | RN |

s s s s s s s S e e ————— ———
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N EW MIDGET ELECTRIC

Plugs into Light
Socket—AC or DC

It"s new! It's handy! It's eMelent]! Use
the Midget Electric Arc Welilor for hun-
dreds of light=-mmotal jobs, Do coempars
able welding work with &8 1 /18 inch
wolding rod on thin motal as that of
larger amd higher priced weldors. Cpor-
ates an ampere fuse, L1100 wallt GO
cycle A.C. or D.C. rurromt, by use
of nur special standard-coated 1 S10-
Inch welding mwla, Generois Supply
of e supplied with MRI"'I'IIFII-O
Rerommended for all light welding
like automobile fenders. cilc. Take
thie Aildget Are anyvwhere o Lho
job. Stardily built anil fully guars
onterd. Comes complole=—red
uge. Nothing else o buy. ;“ﬂ' pro=
vious welding experience necded Lo
strike an are, In a short time, any-
ong mechanically inclined can learn
o weld with this machine.
Tou'll find hundreds of money-saving, time-saving uses for
the Midget Are arcund your home, garage, or workshop.
Also in parages, factories, repair shops, (in shops, mechan-
ies, farmers, inventors, cic. Order a Mideet Eloctrie .n.n:
Welder now! BEND MO MONEY. We'll rush oue tn f
romplete with rmds and helmet (equilpped with APPE U\"F_.[I welding
glnssr. Pay postman '|.'IJ:|'|]-" S.J U:."r ]'IH.II |Mt.‘|m!- charged. I not salis-
od, Toturn Mide ot Are aipt and we'll refund your

i
maney fmmediately. RO EH "4"[ R I_']HD!!T NOW. i
MIDGET ARC WELDER CO., Strader Ave., Depl. L-202, Cinclanati 28, Ohio .

FOR YOU

PRACTICA
TECHNIC l
TRAINING
Specialize In Electronics, Radio, Electricity, Refrigeration,
Heating and Air Conditioning: or Welding
Prepare in six or twelve months for position as Technician.

or in three years secure ¥our B.S. Degree in ELECTRICAL
ENGINEERING with a Machinery or Electronics Major.

Write for booklet, “'Career Building.”
P-M. 846 North Broadway and E. State Milwaukee, Wis.
rush new bargain cntalogue by returm mall,. Tmmediate
Men
Slacks, Chenille RHohes, Jewelry mnl dozens of other scarce items,
510 N. Dearborn St Chicaga 10, lllinois

GEHmL of ENGINEERING
Smatituts of Flectratechmics
Bend name and address on an,v' post card and we'll
FREE !
18, ameras, Electric Hot Piates, Wool Swealers,
ILLINDIS MERCHANDISE MART, Dept. GG

—MILWA UK E €~

— —— et e e e
MERCHANDISE CATALOGUE
delivery on Electric Toasters, Heating Pads, Fountain
o 'l.'.\tl-lt[;m.iuu" 1,000, D00 satisted customers. Rush post card today Lo

Be Your Own Buss m— 'fuur Own Business

Starr at home . . . small ca A
ital needed . . .oﬂtp:re ar LEARM

excitin p!uliﬂ i or Your
Own Plastics Business. We
teach you Fabrication and PMSTIGS

Casting right in own
home. All marterials furmish-
ed. Send ad with name and
address for information.

PLASTICS TECH

 REAE R ; School of America, v
psANL e e et 5200 Euelid Avenue

Check here O Dept. M-8, Cleveland 3, Ohie

ENSES 500,000 OF THEM

By them for & fractlon of thelr original cost.
.5 ARMY & N ‘|."- ‘.l surutua lemses and prismas.

RIGHT ANGLE 'irﬂ{ll{lﬁtli-ﬁe T .00, 5 1.25
f Tan cw

5 POWER TA.HI( TELE
Coated Ontles Completely Assembled, Value $:315.00 Perfect.ea. 20.50
% PERFECT LENSES to make 5X tank artillery scope.
s LI 0 s e bwimas a e w ks e A R b 10,00
METAL PARTS TO MAKE A COMPLETE 5 PQWEH
TANK ARTILLERY SCOPE, Dlagrum lucluded. . 7.50

Send Meney Order or Chech—3 cent stamp tur Iht
A. JAEGERS, BOX B4 P, SO. OZONE PARK 20, N. Y.

POPULAR MECHANICS



ORLDSS
BEST

WANT AD
MEDIUM

CLASSIFIED

Advertisements in this section 50 cents per word, each inserfion, minimum 10 words, payable in advance
To be inserted under proper classification in September issue, copy should be in our office August 4th

Septamber issue on sale September 1st

F. W. Johnson, Manager, Classified Advertising
Popular Mechanics Magazine, 200 East Ontario Street, Chicago 11, lllineis

make and save money.

YOU'LL PROFIT

By reading and answering the
classified ads in this section.
Hundreds of opportunities to

Popular Mechanics Magazine,

satisfied customers.

{Ori letter on

file in our office)

200 East Ontario Street, Chicago, lllinois

Gentlemen: We have been using space in your classified section for a
number of years and found the medium highly profitable.
placed copy in other mogazines with such poor results that we have
come to complete agreement that the results obtained through your
columns are by far the best. You may place our name upon your list of

We have

Yours very truly,
PACIFIC PHOTO SERVICE

1251

CLASSIFIED
ADVERTISEMENT

" 1251 OPPORTUNITIES

FOR YOU

AUTOMOBILES, MIDGET CARS

FOUR-WHEELED Motorized sldewalk
sutomobile, le complete plans, de-
tailed material t, one dollar. Donald
Kettleborough, Mendota, Illinois.

BCOOTER-CAR! A two passenger three
wheeled, motorized runabout. e than

S s R

lable secon
a-wd §1.00, TUniversal, 2671 Algonquin,
l:‘::v.'lmﬂllzt 6, Ohic.

MIDGET Racing car bluepring, 3 view
professional layout, $£1.50. Sawin, Box 31,
Beekonk, Mass,

DUALTONE Twin mufller sets for Fords
and Mercurys, Instructions included %20,
Replacement mullers, all sutomobiles.
Prices q on request. Designed to
eliminate back pressure. giving increased
gas mileage and horsepower. Has deep
mellow tones, Three inch chrome tailpd
extension §3.00. Dualtone Muiflers,

India Sireet, San Diego (1), Calif.

“BEE Our ad under motorcycles for midget
TRCET ba.&u.ins Midget Motors Directory,
Athens, |

OFFICIAL Photographs Indianapolis 500
mile classic, made by officl 1£ otogra=-
phers to Indianapolis Motor Bpeedway.
All years, all cars, all drivers. Starts,
finishes, pit scenes, !It!.'lﬂt v_igw?. c;gshes
Bx10 I.I:Bs:' tos ench or 65—
El] l’m." %l‘ Studios, Dept. B. 5454

mnE_mn Indianapolis 1, T

"BTREAH:LIHE Yaour s.ut.nmubile"
beautiful, custom built, ten years newer
b;r inexpensive, easy methods. Illustrated

estyling manual 51. Almquist Engineer-
.El- 447-64th Street, Bmk yn 18,

BUPER Charge your uuMmuhile by air-
ramming. Free literature. Kokomo En-
terprises, Box 270-M, Hokomo, Indiana.

500 MILE India.na.pulll Auntomobile Rac-
ing History Book, just printed. Complete
history detailed year by vear results every
Indianapolis race sinee 1808, 320 large
PRges, over 2000 illustrations, drawings,
photographs describe foreign, American
racing automobiles, Photographs world's
famous drivera, View in your arm chair
every mile of every event at l0c a race
average cost. Complete book postpaid £3.50.
De luxe edition nd "attractive red Di
Pont Fabrikoid $5.00. Limited number
available—hurry! Clymer, De?t AB2, 2125
W. Pico, Los Angeles 8, Call

PROFESSIONAL Midget racer, motor-
seooter, midget roadster, and midget mo-
torcycle. Plans, specifications for all four
contained in illustrated handbook, 25¢,
Big list bargain priced used motors, mo-
torscooters, sepvicveles, ete,, included free!
Midwest, 3839 Drummond, Toledo, Ohilo.

RACING Car fuel :nm:entmte BUpET-
ch $%ﬂ€€llul t:.hr all mmed [pcrwert
B n Free L4 equlpomen
lmatu:t, L:ﬂj Mat.urcrsih? 1412 —:I F
Northern Bldg.. Chicago 4 I'Illm:in

R & R Mfg. Co.. marine and auto divi-
sion, Anderson, Indiana, Robert M. Roof.
$1.00 for gur new 1046 Eﬁmﬂ and power
equipment catalogue wi price sheet—
showing racing cars, midgets, speed boats
with recommendations how to rebuild your
motors for racing. Dual ignition racing
cvlinder heads for V-60-100 and Mercury
Ford engines, Dual intake manifolds, rac-
ing pistons, camshafts, compound 'valve
springs, Lynite fiywheels, quick change
gear boxes and numerous other supplies,

ATUTOMOBILE Racing book, fifth edi-
tion, well illustrated. Instructions on
building bodies, frames, engines. Ford A
and B conversions, Plans. AAA rules,
specifications. Roadster racing. Indlanap-
alis cars. tl.l:lﬂ?unatpn!d, £1.30 C.0.D., Ray
;!;C'?unémn:nt. 47, Madisonville, Cincinnati

. Q.

CUSTOMIZE Your autemobile. Illus-
trated, new rmtyilinu: idﬁe&.‘a instruetions,
BUEEES specific m
l.impl: methods. Postpaid $1. s:veeg he?f

Box Ti3-E, Arcadia. California,

INDIANAPOLIE, Motor Spesdway win-
ners rade. 268 official pictures, each
ﬂ"::ﬁ*gajnc.hﬁ. only $1. Pamous cars and
drivers, crashes, track scenes, 1046 winner
included. Tower Studics, Dept. C, 54
East Washington, Indianapolis 1. Ind.

BUILD Speedy Midget track racer from
castoff parts! Plans, specifications, con-
struction I.rﬂmhm. §1.00, Motor Supply,
Box 1682-C5. Toledo, Ohio.

MUFFLER Manual. Convert easily to
Huurwmd Laguna, Westwood, duals. ete.
l:umtruq:t.i-un details, mn.-ula.t.im

ngrnms id $1. Mellotone, Box
nrudla. lifornda.
FREE

1946 List photos, racing cars,
drivers. Photographer, Midland Park, N, J.

AUTO SUPPLIES AND EQUIFMENT

OLS0ON Motor breather. Reduces back
ure in crankease and back main
eaks, Keeps engine fumes out of the car.
Reduces crankcase dilution. Improves
power, mileage, idling. winter starting,
upper engine lubrication and crankcase
ventilation. Garages and mechanics want-
ed for distributors. Big profits! Free par-
ticulars! Olson Motor Breather Ea.. 1]
Motor Ave., Los Angeles 34,

MeCULLOCH-FORD V8 supercharger
wanted. 180 or later model complete.
P.0O, Box 432, Quincy 69, Mass,

HYDRAULIC Brakes on Model A, In-
structions £1.00. G. Stade, 332 Davida,
Vietoria, B.C., Canada.

1946 SUPER Ignitioniter £5.50. Fast
starting, pep, leage. EG Mig, 355A
East 149, New York 55,

AGENTS Wauted—wmdsh!eld cleaner,
Baves 3 to 5 minutes cleaning any wind-
shield. Removes bugs ].ll:e m Send
£1.00 for five samples, Eﬁ'f.- pmﬂt.
ﬂeﬂun Model Enxiueers Ft.. Worth

BAVE 1/3 Gas. Eliminate carbon. $1.
E. %mnd.ner. 280 Station Road, Mineola,

EALEEMEHEDBLILWWM t;gh
AIMONE AULO BOCESSOTY 5
ﬂlfing stations. Ernle Airline 'IEr
eliminates fat tire worries. Send
gituu {refundah‘lﬁ} 1;0: sa.nﬁple and free
& MAnY o te Ind
tries, P.M. Hox EEEE, tgnl:v:mr:?ﬁ %lﬁa&'
T CONVERTIBLE T need not 1
shabhy. Refinish wlmﬂpéun?nrm ~Tap. Rg‘f

[ul.'ilm'-

plied with brush, not a t proaf,
will not erack. Quart rEEEs - ﬂ ¥y top.
Black, red, clear. Bend %3265, Enipptd

prepaid. Eagle Chemical Coatings, Box
]H ﬂi:l-uth Euclid, Ohlo.

mnn MOTORISTS Needed to make gas
saving test. Up to 30% savings. For trial
test offer write Vacu-matie Carburetor
Cuo., 'IIEJT-IHE W. Btiate Street, Wauwa-
toza, Wis,

MCDOWELL Gasoline saving vacuum
supercharger greatest invention in vears,
more speed, power, saves gasoline motors
waste, self addrestd. stamped envelope for
Famphlpt ct surprise. $7.50 only un-
il granted raise. McDowell Company, 2000
NE. Union. Portland 13, Oregaon.

AIR Compressor outfits, complete with
guart size spray guns, less motors. Use
vour own 3i-horse power motor., Limitzd
quantity. Write for details, Bcx 173,
North End Station. Detroit 3, Michigan.

GAE{JLINE “Bavin device, I:hmrmlﬂ
Ford 1932-1842, Dodge, Plymouth, .1933-

1938. Walert Gnmga.u 3429 North 10th
Street. Milwaukee j.EI'.‘DI:L‘] n.

HAVING Car trouble? New, used, guar-
anteed auto, truck parts save maney
Transmission specialists, Describe ne:dr
immediate reply. Victnry. 253015 North-
western. Chicago 1

AUTO Parts for all autos and trucks.
Trans., motors, differentials, fenders, car-
buretors. Also body parts. Eecurity Aute
and Truck Parts. 1041 BJ Eddy. Chicago 13.

GRILLES For all cars. Meyers Auto
Parts, 820 Dryades. New Orleans, La.

OIL Pumping motors—Brought back to
normal without ring job. Write for partic-
ulars. Joe Mullner, Box 3102, 8t. Paul 1,

1.II.[I!I'.I!I!'I

" PLATING Outfits for auto parts. Con-
nect to a battery. No tanks used, Free
particulars and . Gunmetal Co.,
Ave. J. Decatur, IlL
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AUTO TRAILERS

AUTO-TRAILER Travel, monthly mag-
axine, §1 year. Kimbel. P‘]trlt. City., Fla.

TRAILER Owners: Bave tires by install-
ing Laidlaw Save-A-Tires. Warning light
on dash indicates soft tire. $7.50 per set of
two, F.O.B. Pasadena. Deliveries C,0.D.
Bhipping weight three pounds. Laidlaw
HILCE an llﬂll Pasadena. 20, Calif,

BTREAMLINED Trailers., Has every-
thing. Large manual full of drawings, in-
structions, ete. $1.00. Illustrated circulars,
dime. Cralismann Books, Box 1153-P3,
Milwaukee 1, Wis,

e Tl e e+ 7 i = e e 5 e s

BUILD Your own trailer! BSave money!
Have every feature you want! Plans for
honsze, sport, camp and utility trailers.
Catalog describing 9 models 10e. 15¢ in
Canada and overseas. Jim Dandy, Box
125-A, Wausau, Wisconsin,

MOTORCYCLES, BICYCLES, MOTOR-
SCOOTERS AND SUPPLIES

MOTORSCOOTER £10, motor $3, tires
$2! Bend 25c¢ for big new catalog Number
934, just printed, listing scorca of other
gensational bargalns in motors, wheels,
motorscooters, motorbikes, servicycles,
E{ﬁ"; ete. Associated, Box CS-1764, Toledo,

TIRES. Inner tubes, wheels, for small
trucks, wheelbarrows, midget cars, power
scooters, farm equipment, carts, ete. Bizes
8% to 18" od. in 2, 4, and 6 ply firgt-line
quality tires, with removable inner tubes
and heavy duty demountable wheels, Also
caster for straight or swivel types. Free
cireular and prices. Experienced tire en-
gineers to advise on %'m.u' agecial equip-
ment problems, Jahan 26 East Ex-
change Street, Akron 6. Ohio,

TIRES And industrial wheels, suitable
for scooters, wheelbarrows, farm equip-
ment, ete. All sizes, Bicycles and acces-
sories. Largest assortment in America.
Send dime for list. Cyele Transport Com-
Isi.:'.ur.E 1241 So0. Michigan Ave., Chicago 5,

nois.

BUILD America’s lowest priced motor-
scooter speedster! Complete plans, speci=
fications, £1.00. Big list bargain priced
used motors, ete., ineluded free! Motor
Supply. Box 1682-C8, Taoleda, Ohio.

LARGE Stock Indian parts. Expert mo-

tor rebuilding. Indian Motorcycle Bales,
Kansas City 1, Mo,

BOYS, Illustrated “'Bicycle Repair Man-
ual™ teaches brake repairing, re-spoking
wheels, ete. Dealers wanted, 65¢c. Robt,
Klauser, Shelbyville, III,

AVIATION

FACTORY Bullt midget car $65; John- 2
son motorbike $45; Servicyele §75; 3-wheel tmllll%l:‘mm“ﬂE‘_Rﬁ! 3 cﬁfﬁ?ﬁfﬁ%{:ﬁ;“ oo
Cushman motorscooter $65; homemade mo Shorter diameter, lower position, bctttr
torscooters §15 up, complete; motars $8 up. | thryst Ajreool motor dlagrams Soc. .
More than 4700 tires for motorscooters and Standard Atrncr.ut

midget cars $1.50 up. Mailorder only.
Bend 25¢ for catalogue number 14 listing
these and hundreds of other bargains in
motorcycles, outboard motors, motorscoot-
©rs, midget racers, parts, plans, etc., (35c
by first class mail.) Midget Motors Di-
rectory. Athens. Ohio. =
BICYCLES And accessories, Wholesale
and retail. Send dime for price list. Cen-
tury Cyecle Company, 4447 Lawrence, Chi-
cago 25, Illinois.
FLASH Light size rechargeable batteries,
aranteed—Write Kimley, 103 Highland,
illamsville 21, N, ¥.
HARLEY-DAVIDSON New and used 45"
motors, service, parts, accessorles. Send
£2.25 for army motorcycle manual, 10c
for hulletjns Knuth's (Harley-Davidson
1' \ir’ dealer), 2491 Fonddulac, Milwau-

AHERICAN Bieyelist - Mo elist,
mmthl& ma ne, $2.00 year, Kimbel,
Plant Ly,

MOTORCYCLE Cams ground for speed
and power, earburetion. For information
write Harold Schaller,
Turlock, Calif.

T MOTORCYCLE Pmtﬂ new  and l.ht'd
‘Iﬁlst 10c. Ballak, 811 N. 9th, St. Louis 1

a,

GET Your copy of the new Ranger hi-
lc:inlu lubrication chart. A genuine chek-
art which shows lim how to service your
bievele, Only 10c. Mead Cycle Co., 45
Madison Street, Chicago 24, Illinulw
““BICYCLE Tools, 6 pieces, 3 assorted size
apen end v.renchea r. ip jumt plier, 2 sizes
screw  drivers. r}p ed leatherette
case, Only §1. 49 a t!a buy. Order today,
Money back if not satisfied, LeNard In-
dustries, 17 179-A W. Washington, Chicago.
“WRITE For Ifrce literature ‘about new
five passenger (half ton), three wheel mo-
f,nnﬁ'cle made of Ford parts, Easy built,
ling, handy. Build first in your local-
ity¥., Bhow your genius. Nothing like it on
earth, Insiructlons $1.00 Hutu-rcﬁle Wiz-
ard, T3 Scuth Bhirley. Pontiac Mich,

247 West Main, |

lustrated literature.
Ft. Waorth,

WAR Burplus navy dirigible balloons.
Ridiculous low price. Information. De-
tails free. Rush name. Maupin, Tipp City
20, Ohiao,

NEW Aviation wide-vision rocket gog-
le. Rubber mask, curved lems. OCreen,

lue, clear, Only $5.95 for this $15 seller.
Send for circular on other goggles, hel-
mets, Knputh's, 2481 Fonddulac, Milwau-
kee, Wis,

DUAL Carburetors. More speed, power.
Simple, incxpensive. Blueprints 51.00.
Corberaft, 80 Maxwell, Rochester, N. Y.

BUILD hnldeu ha
ooyl S0 5 Brast e
B pos amperaft, 6032
North Bt., Jackson, Fﬂn - t

RECORLD Players, Hamilton electrie.
Own volume control, switch, metal casa,
removable top., $33.77 2‘l"l:ml;:na.ld Gerridon
Bpecialty Co., Box 1 Romoland, Calif,
MTMHDNEB'I—_IINE% I““Ii: rehﬂﬂilllh 'iﬁ

your needs e Telephone 1
Bo._Dearborn. Chicago 5, IlL -

NE-O-LITE Tester—locates  instantly
all defecta in electrical appliances—motors
—spark plugs—fuses. ?suu-vm broken
cireuits “'guick as a flash.” Two of thess
amazing trouble shooters for only $1.00,
prepaid. Have one at home. Carry the
other in your car. Sold on money-back
guarantee. Neolite Manufacturing Com=
pany, Rockford, Illinois,

ELECTRIC Fans? Make Your own, li in,
Th in Bore,. tdeal on Any Siss moter Lie
n 2R any size r
173 hpe £.50, 18 in al weided guard
adjusted to fit 4 stops on motor, 83, Ad-
justable floor standard, 4-8 ft. helght,
rigid., sturdy, $9.00. Table standard, uni-
versal, fits an m-:rt.qr base, £3.75. Ted
Riseman, 1461 No. drd St., Springfield l:l.l‘.

Nl:.‘-‘l.'.r—ﬂegm uur own electrical a
ances with Chanlte Self-welding Electr
Heating Element Flux. Instructions deliv-
sred ﬁlce“#l ﬂsl:lllsuu{:? form :uiﬁ i ﬂg

Oz, anite es Company, Sou
Main, Fort Worth, Texas.

“ELECTRIC Pencil: Writes-engraves
metals §1.00 postpald, ',Be:r:t Mig., 4515~
Cottage Grove, Chicago 15.

WELDING, SOLDERING, PLATING

NEW Model electric welder 110 wvaolt
nm-%umi_{ drﬂéﬂweld all p]ett:"ﬁthw to
rections. Com power

unl . Hame and metallle are at

Used by the navy. Welder Mg, Co.,
230-MP8 Canal 5t., New York CIIF"

ACETYLENE WEId.tn outfits like new:
Boak bi.65 " Bagle. Welding. Dept s
agle
5085 Broadway. Ghicago 40 I 0" M

ot ]‘ii'ETER.iNS Flight training under G.I.
]

ARC Welders wanted by the thousands,

Private, commercial, and flight in- | Learn with 516 page lessons mnnu:u. Over
structor ratings. Wreite for Information. 500 how-to-do-it photos. nﬁ
Giottschalk School of Anruunuum Adrian, Munﬂf—hﬂck guarantee, Hobnrtwald.
Michigan. Trov, Ohla,

AERONAUTICAL Mupa. ideal hunters,
fishermen. Your vicinity, six maps, $1. 00,
No C.0.D. Flver's boots, genuine leather-
rubber, zipper, $4.95. Goggles, $4.95,
Leather helmets, $4.95, Aero Parts Bup-
ply. Municipal Airport, Houston, Texas,

JET Engine experiments. Impulse jet
type inecluded. Make experimental m 1
in two hours. Circular on plans. Rush
name. Maupin. Tipp City 53. Ohio.

140 M.P.H. On 40 h.p. Build, fly the
Meteor., Blueprints $2.00. Corberaft, 80

Maxwell, Rochester, N. ¥.

PR{}PELLERE- For lee-snow sleds, air
boats, literature 5c. Banks Propellers,
R.F.D. 7, Fi. Worth. Texas,

CUBS, Wacos, Tavloreralts, Aeroncas—
£125 and up! Big catalog, 25¢, lists these and
thousands of other sensational airplane
bargains. Some are “‘easy to repalr’” crack-
ups. Matlonal, Box 1682-C3, Toledo. Ohio.

FLYING Flea, plans $1.00, Lightplane
manual $1.00, Illustrated circulars 20c.

Craftsmann Books, Box 1153-P1, Milwau-
kee 1, Wis,

BATTERIES, GENERATORS, ETC,

T GENUINE Moto-Scoot parts. Amsco cen-
trifugal clutch. Windshields, sidecars. All

other rts and maccessories, Write for
arts list. Also genuine engine parts for
merican

Eﬁu and Stratton, Lauson.
-Ecunt Co., 1313-23 Carroll Ave., Chi-
ﬂgu 1.
Mo*roREIKE Manual containing mo-
tothike and scooter plans and motor tune-
information, $1.00, Veco, P.O. Box 124,
Egansrille, Ind. . _
MIDGET Car $13, Briggs motor 55, tires
$1.00! Bend 25c for new bargain catalog
packed with money saving buys in motor-
scooters, motorbikes, midget cars, motors,
wheels, tires and Fnrts CGall and Com-
pany. Nicholas Building, Tolede, Ohio.

e ———

WHEELS! Cnmplete with tu.hher tites
for wagons, scooters, trntlens‘ wheelbar-
rows, mowers. 6'." to 16". Free list.
Trula-m Mig. Co., 811 E. 31, Eansas City,

EDISON Batteries. Light, Power. Fifteen
year life. Unconditionall guaranteed.
Complete lighting plants. Free literature.
See-Jay Company, 3321 Yonkers Avenue,
Yonkers, New York.

ELECTRICAL SUPPLIES, EQUIPMENT

PRACTICAL Winding of a.c. motors. A
course of instruction on winding, connect-
ing, and tust.inf single, two, and three
phase motors, Clearly written in every
non-technical language. Tllustrated
throughout, This book i5 recommended for
beginners interested in learning motor re-
winding and repair. Satisfaction guaran-
teed or remittance refunded. §2.00 prepaid.
Educational Advancement Co., Dept. ¥,
Lakewood, New York.

10,000 ALNICO Magnets available. Lit-
Erahlre free. Evrich, Box 849, Milwaii-
ee 1,

BIUYCLE Book, how to buy, rebulld, seil

used bicycles 50c. John Collett, Handley,
Texas.
46 POPULAR MECHANICS

BROKEN—Burned out electrical heating
elements quickly repalred. Use new amaz-
ing Nichrocite paste, simply overlap ends
and turn on current. Family size §1.00 bl
Satisfaction guaranteed. Armstrong Mig.,
Box 861-X, Minneapolis, Minn.

T ‘THUNDERBOLT "—Transformer weld=
er, dial-control, 3 heat stages, 60 am

110 volts—ae, up to 3/37 Tod, mmni
tase, mceessories, instructions. $39.50. Also
“Super-Welder,” 110 volts, mc-de $18.95.
Bave 27, send check, Or order cooud
West of Mississippl $5.00 deposit on ﬂ-upcr—
Welder, lﬂl}ﬂ' on_ Thunderbalt,

Welder t. PMC, E.uﬁll-h
St.. New ‘.:'D-r'l!'. T

“UBED A.C. Weide:s $15.00 up, I‘ruu.
Box 179, Santa Rosa, Calif.

“BUILD Your Own Arcwelder.” In-
quiries welcome. Welders Club, AB-3433,
Chicago 54.

WELDING. Cutting, aireraft veld.ln:
and soldering equipment. Eleetric
welders. Superior Oxy-Acetylene oo..
Hamilton, Ohio.

MACHINERY, TOOLS AND SUPFLIES

SPEED-LEVER—A hand lmr !ar the
tallstock of your bench lathe.
drilling. reaming, ete. Also use wlth
stock turret. Has built in micrometer dl:.l
for precision work. Can be installed {n one
minute., All working parts hardened., A
high gquality tocl. For Atlas, Craf
South Bend and Logan bench  Iathes,
E?E:il’y make when ordeéring. Postpald

Earl Engineeri Co.,
'.Fresnn I::alli’mmlns i -

MA.C'HINE Screws, tools, brazing mate-
rinls, plastics, bearings, = electric drills,
flexible shafts, ete. Catalogue 10c. Metl-
EIIM Supply Co.. 1420 B. 16th, Maywood,

ﬁmm,au:mlr “ffhlfft thddln _ﬁlﬁl';'
proauc stoc artic oW i ]

prices, addresses. Advanes m.tnrm:tlnn.
Catalog sheets, each week, Detalls free,
Rush name. Maupin, Tipp City 38, Ohlo.

CEMENT Mixers available, Also con-
erete block making forms. Low priced.
Blue Square Enterprises, Excelsior, Minn.

ENIVES—Electricians with lockin
scraper, sereéwdriver, and 3 ut.iuty iln.du,
Outdoor with leather sheath, sta
and 5" blade, Each $2.00 pos
graci Supply, Box 438, Glm

Eml-
New

BENCH BSaws Hﬂ 25, drill presses ﬂ 0o,
hack saws $18.00, band saw blades TOec.
Motor arbors 5-51: Motor mounts §21.00,
Sunshine, Berkshire Heights, Penna,



LIMITED antity of meachinist indi-
cators., Free lterature. Eokomo- Enter-
Box 270-M, Kokomo, Indiana.
TANK.H I.n:l.uleu.u Bteel—b .-n.l.'lnn Ccapac-

n;mnl mmﬁa 400 pounds, Dm
for ’*‘." pipﬂ mmnwﬁmu coated
ready for painting. Can easily be made
into buoys, floats, pure water containers
for boat, car, truck or camp. Ideal as &

small air compressor unit.

3 her,

i el T e sl ol Siepl
ar a. -

lﬂln% Vice, 48 ell ce, Auburn,

RUBBER Boats, Get one of those mar-
velous infiatable nﬂt welght boats. Lots of

man capacity playboat., $23.00
Pour-five mndsg.}t‘d}r hmm [ nle =
pump, CArs an w
50 1bs, 50 h. p. new Evinrude nutbmruﬁl
tors, §410 f.o.b. Famous
flatable life preserver, $2.00 postpaid.
Other hlrﬁ:.)!lm. M & E Marine Supply
Co., P.O. 601, Camden, N. J.

USED Boat buyers authoritative booklet
by experfenced boat repairman tells where

to look for hidden dry rot, poor hull de-

sim and eonstruction. $1.00. Howard
gﬂnu T25 West Jackson St., Painegville,

K] Nearly new 114" wire scratch
wheels, huk £1.50 Pﬁfr doz. tpaid,
8 8. i'.'m ladel

a 3, Pa.
EQUIP ‘Im.ir home 'lnrtah
. economical

umcr]s

efficien
mill, n.ha.pur. rnﬂi 'l'lal'. nu.-r
other metal and woodworking tools.
Lewis casti and materials are ready to

ﬂnlah.,‘] detailed blueprints show how.
Bend 10c to cover cost of mailing new cat-

n}& describing 23 items. Lewis Machine
T Co.. P.O. Box 116, Station A, Dept

M Angeles 31, Callfornia.
MOTORIZE And mbd:n:lu that old
lathe, End aggravation and power losses
due to ineficient installations. Guaranteed
$2.00, Bouthwestern, Box 1398,

o

EAYAK—FEasily built. Instructions, $1.
Gee, 1211 Frisco, Far Rockaway, N. Y.

UEED Outboard motor parts. Outboard
mr-h-n{'n 1194 Remsen Ave., Brooklyn,

FORD-Mercury- ¥r marine conver-
glons. Catalog 10a. himan Manuofactur-
ing Company, Dept. D, Newark 3, N. J.

BOAT Designers are highly pald Ol:.rutu-
gionals, Complete course iJr mail. talog.
Westlawn, Montville. N.

HINE Plywood boat pl.l.n.u §0c. Cal

t building plans 1l0c. The Rudder,
Hur!l.r Et.reer., MNew York

hluur:lnu "Imt " .h?u m‘l:lr.

d & :Bal.'l" uhin:. 10e ll‘:ul.nsl "'Hnr
Boats'" book, $1.00. eveland
Bmt. Blu:pﬂut.u Co., Dept. A-66. Cleve=
land, Ohio.
USED Marine motors, prufe] M-
rine fittings, canversion manifelds, ks
Marine SBupply, Coldwater, Michigan.

ments, repmlm :t‘;:ﬂ ftr?ll,b m-
chinery, :.. 0
munt. twent: locknuts .Im:h
$1.00, Lacknu Baea
Eﬂnuﬂn; Cn, Box 209, Bronxville, ] ‘N?
EXPERIMENTERS — 48-Pitch spur
BEars,

Elmm. WOrms, mit.er sets. sh.n.l't.
assemb

50 plece
100 pieces, $8.50; postpaid. Bc:tent.m'n Con-
gtruction Company, Box 438, Hackensack,
New Jersey.

MARIMNE Power — Easily convert any
Ford and Jeep motor (domestic and for-
eign) with Osco parts and kits. Complete
catalogue 25¢ (coin). Osco Motors Corp.,
020 t Orleans Street, Dept. M, Phila-
delphia 34, Penna.

HIGH Bpeed drills, mills, reamers, ro-
tary flles. 122 Brunswick Blvd.,, Buffalo

DRILL Orinder for twist drills $3.95,
and "“.‘,“ craftsman's tools. See ad on

DRILL Grinder—Grinds drﬂl.l to [Mtﬂr!‘
lipers with direct

accuracy. Ca

geales, Circle r:utteru Nawtnolgrl
Lowest prices. Free | ‘actory
811-B East Slst. Kumuﬂi

JOINTER Head for wmd a.hamr. an
wide, 2" cutt.iugmcircle Replaceable hard-
Soed . e elace, el

I VET pos
arbor diameter. iurl 14 ﬁnn
Bethesda 14, Md.

SHARFEN Dull pipe wrenches with new
patent grinder. No competition. One op-
erator made 5321 in one week, J, C. Moore
Industries, Box 134 Fredonia, Penna.

high,

BEURFACE Plate 87 xl4" x214"
20 ribs, wood handles inciuded. Unfinished

9.50, 25 lbs. An-
d. unfinished,

$4.50, machine finished
%ﬁ plate 4" 3" %3 ri

, machine finished $2.00, 3 lbs. (Cast-
ings normalized.) Model Tool Bervice,
Rock Falls. Il

TOOLE. Hardware, drills, taps. dies,
Eu]le?s saw mandrels, Jeweler saws, steel

drill rod. Catalog 10c. Terek. 6304

Patterson. Chicago 34

INDEX Heads f[or sale. Very inexpen-
give. Bixty-two different divisions. Used
on small lathes, drill press, milling ma-
chines, etc. Make gears, hobbs, cutters,
ete. Very accurate, and durable, Not a
l.oa. Used by defense schools and hobby-
ists. Write for {free folder. Long's Index
Heads, 2117 East B Bt.. Torrington, Wyo.

BOATS, OUTBOARD MOTORS, ETC.

ENGINES, MOTORS, DYNAMOS

G600 NEW Motor diagrams, tables, and
controller connections for the practical
electrician. Makes dual-voltage, multi-
ureed star and Delta circuits clear and
simple. Also includes all standard split-
phase, repulsion induction, compensated
serles, two and three phase. Data for re-
winding and reconnecting all types. Over
100 valuable tables, Money-back guaran-
tee. Price $£1.76 prepaid. Educational Ad-
vancement Company, Dept. L, Lakewood,

New York.

WIZZ Electric motor: Assembles in a
jiry. Flashlight cell operates, Al rt.s
plus [llustrated Instructions 30e posip
Alse smaller "M_lfh Midget' 1 ud!l
third size 26¢. Eltro Company, 1T1E, Deer
Park, New York.

150 AMPERE Generator for ?EMIHE
$47.50. Extra fexible cable, B ft. gths
$2.75. Other bargains. Butler Electrle
Company, 1885 Milwaukee, Chicago 47.

BIG Pay jobs in welding. Gump]n-t,e
welding lessons and rzferenne huuh: 516
ﬁ 41 lessons. $£2.00 Money

ck g'ualiant-ee I-Iul:m.rtweld ox NE-H‘

o

H'DTGRE-—F'DT water, air, steam !'E'S-
sures, 250 lbs. or less, Buill in 1/1
up to 5 h 1:{1 Epecials built to nrl:ler Stn:u.:k

14 hop. $7.50:
51254:! mh prepaid Imrent.i:ma dew;l
ready for production. Duplex Motors, Bu.:r-
lington, Iowe.

FLEETWIND Gasoline engines for mod-
el n.lrp]anes rm::e cars, etoc. Pr-e{:lsmn
bull faster starting. Bore
15 I'E [535‘} St:rnie Ta (.873)., R.P.M.
7.200 to 10,700, $25.37 postpaid. Gerridon
Specialty Co., Box 125. Romoland. Calif.

TRAILER Coaches, 'mnu Mgut and
boat trallers and motors supplies,
parts for trailers and boate,  Contaet
ellhorn’s, Barasota, Florida, or East Lan-
sing, Michigan. We ship or deliver any-
where.
A HOUSEBOAT Is easy to build and you
l:lul:. the rent problem. Complete all-sea-
. geeommodations for six. Write for
tull. free Information. P.0O. Box 575, Deén-
ton, Texas.

ALL per water-jacketed exhaust
manifolds {or marine conversions of auto-
mobie and aviation engines and marine
englne replacements; any make, model or
mt.hleph Van Blernk Son, 392 Wood-

Avenue,

0 OR 15° Pﬂldinl Kn}'ﬂ.‘t plans $1.00.
!'uldr.rnft. 4015-F Oketo, Chicago 34.

REBUILT Tachometers 0-5000 and
0-B000 r.p.m. 4%y diameter face, $£B8.00
each, specify rotation. Zakarian Engi-
neering, Box 416, East San Diego, Calif.

, N. ¥.

NEW Hohler electric plants a.c. and d.c.

Other l:lect.ri: plants rebuilt. Write E. P.

%chmlltz, 4 Wyoming Awve., Klugntun.
ENnA.

WINDING Data, listing 225 motors, sin-
Eh and thres Ehun $1.00. Maotor Data
a., Box 7631, Eansas City 3, Mo.

ATHLETIC EQUIFMENT, BODY
BUILDING COURSES

8T MAN Course £1.00,
teed)., BSid's System, PMM,
California.

EUREEKA: Develop r arms, hands,
fingers with this newest sensational
¢t size exerciser for old, young. athletes,
non-athletes. Strengthens muscles, stimu-
E.tuhqi‘rlgf:]iatlun Rec:m::f.ﬂnded by d_ul:t-m-l
ure per, made Neoprene,
available; lasts - ears. Sold om 10- dny
money-back guarantep, Postpaid only
1.00. Eureka Gﬂmer 707 8. Broadway,
o8 Angeles,

{Guaran=
Bouthgate,

EXPERT Instruction — Ju bu:lnt
wrestling, swimming, dancing. (Illuatra
ed courses.) §1.00 each. Varlety nuu,
Box 46-BH, Wall Station. New York City 5.

R o T
e, oW =1
$1.00. Kogan, 1032-FB, New York 8.

BARBELLS, Exercise Emligmnt. l:‘wm
Bpecial offers| Free boo Good Barbell
Cao., , Penna,

EPORTING GOODS, GUNE, FISHING
TACKLE, TRAPFING, ARCHERY

BOWS, Arrows for racrutl,uu. hunting,
muu; Beautiful nstruction

T 50 fllustra mb' e,
Iummkdpit!t::lnﬂm 10e, J'.m:h:r:r Bales
Bervice, 617 Bo, 8
FISHING Poles: Dealm m:u
ointed native cane., Prepald EZ.M
ce, Combs, A k.

FISH Bite like hungry
bait. Make it

wolves, AMAE-
numll for almost
Guaranteed

n ormula $1.00. Baer
1450 Efmdl.le Chicago. '

FLYER'S Boots, genuine leather-rubber,
:IIJEH:. $4. iﬁ Acero Parts Supply, Munic-
Houston, Texas.
“Plimmh?nbt? fresh :ln:.wsﬂt. water,

construc o:lL Com lans
Bietoeraohy b5 00, chanie Sufivan. .
Mﬂm
1005 WEEDLESS &ut«nmntil:- :Iure “Tone
other like it. Sold only direct. $23.00 pre-
paid, taxes included. Write for free ecir-
cular. Babcock Reel & Tool Mfg, & Sales
Co., Oak Harbor, Ohio.
DES Tree Shoiaun Rews, Colmon,
3 ree, EWS, LI
HNebraska.
LUMINOUS BSure-Bait Fishing Kit—
E'v&r CGlow, Makes any plug, lure, hook
or spoon ‘‘Glow" in both fresh and salt
waters. Attracts any specle of fish. Com-
Elete kit contains—I1, adhesion primer; 2,
'.rer-{ilow lununu::ent 3, waterp
ety solvent; ﬁ brush =
DPA. mniudu mnil.[n: :.nd h.l.n-
ma’é“' S hm oy Haniibed 8
CHUM [Unnt—tﬂ-nh!d bait) attracts food
and game fish—from 6 or 7 miles—to
hooks. Fresh or salt water. Cheapl
Make 6 Rigs. Learn 8 secrets. Use
. EKnow 55 best chumas. Emdﬂm
for a U, 8. Chumming Guide. Fish Re-
ﬁarch 5912D Thompson, Philadelphia 31,
nng
THE Tent-house solves housing and
vaeation problems. Sleeps ‘IEL Rld:iu.'l
features. Tested :!: ars. Plans %£3.00.
Box 253, Jamalca,

USED Guns, t. sold, exchanged.
List sta Howe l'gu' Company, Coopers
Mills, Ma t'|e -

3000 BARGAING, F‘Irearms binocu

lars,
war relics, catalog 30c. .Emith Firearms,
Runnemede, New Jerse

“Il_ﬂ.IDNI'I'IﬂN"a—-New and used “'shot-
guns," “rifles,’”” “‘handarms.” List 10c
Rudolph’s, Atchison, Kansas,

BEND 10¢ For list 100 used guns. Fray-
eeth's, Willmar, Minnesaota.

FIELD GLASSES, MICROSCOPES,
TELESCOPES, MAGNIFIERS

'mrnu-h* -

TELESCOPES, 157 Polished lens, $1.00;
17 power—41™, 3 lenses 32.50, Com v
wrist-t E. luminous, withstands heat,
cold, All gthuid Guaranteed,
Gruenewald 3B3T lidge Ave., Oakland,
California,

r‘rs N:w All aluminum m.tcrmupe

P g ocused lenses, &0

C-amn ttﬁa‘ul B. h%gggy rtfundﬂgm{P
representative. Roesch, =P Firsl
Bt.. Hoboken, h J.

ULTRA Powerful astronomical teles
easily made. Clear vision. Perfect lenses
ive 100, 200 and 400 diameters magnifica-
on. Complete set finished lenses and in-
structions $6.00 tpaid. Unconditional
30 day mone hw: guarantee. Carl Jamer,
Manorville,

T REAL 17 PDWEI telescopes with simulat-

ed Ieathe:rd umﬁ’rslt:i Wﬂ!l?ﬂl# it, bal=-
ance  eo0.d. it F - awrence,
Taoledo. Ohio,

60 POWER Telescope, $2.95. 250 power

microscope, $2.45. Also bargains in binocu-
lars and surplus lenses. Send for free cat-
alog. Brownscope Company, 24 West 45th
Btreet, New York,
REFLECTING ‘Tel BE,
315" diameter, equatorially mounted.
View planets, stars. $£19.75. Write B
scope pany. 475-F 5th Ave., New Y.
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o ey Srouir pelbhod T ToaL
on BILSES
ﬂﬂun]lr packed #1 E{l 36 inch 3-section 17
power precision ground ulished lenses, in-
cluding carrylng case %mtpmd Cri-
terion Co., Dept. PM, 331 rumbull St.,
Hartford, Conn.

BUILD Your own reflecting telescope.

Copy of Instructions 10 cents, Catalogue
free, Mayfloor, Katonah, N. ¥,

: 1300 bargains—25 states—

OFZARK Farms, resorts. Free list, Farm-
finders, 111, Eureka Bprings, Arkansas.
STROUT'S Oreen farm eatalog—Over
Maine to Flori-
da, west to Californis, l:}re aruj Wash-
inztun Write toda E book.
afled free. ;Eltruut ula 265- P -lth Ave,,
Hew York 10, M. Dearborn 8t.,
?xhicglﬂ[& IIL 153 Eu. Bpring, Los Angzlu
a

BINOCULARS, Telescopes, watches,
Buy, =ell, trade. Paul Schweer, Donnell-
san, Towa,

TELESCOPES, Microscopes, cameras, bi-

noculars: bought, sold, repaired. Lists 10e. |

Rasmussen

Bpecify instrument wanted.
H. Y.

and Reepe, 41 Market, Amsterdam,
DOGS, PETS, BIRDS, RABBITS

RAISE CGulnea Ei Make money at
home, Big deman Free booklet, Tay-
lors Guinea Pig Farm, Hapeville, Georgia.

80 VARIETIES Pi et.c Catalogue
10c. Jim Houck, Ti iffin, , Ohi

DDGFKEY Tags 250, P'rintin rubber
stamps. Quigley's. Cupertino, §32, Calif.

FREE Catalog, farm bargains, 8 mid-
west states, Many fully equipped for con-
venient guick start, Many pictures, Spe-
clal serviee to help you locate guickly, iIf
you state rzuujremeuta.egu:.rment. plan and

eneral location desir in firgt letter.

nited PFarm Agency, 1798-MP Arcade
Bldg. 1, 5t. Louls, Mo,

OZARK Farm bargains. 5 to 5000 acres.
Frank, Mountain View, Mo.

GO0D Farms — ranches,  Washington,
Minnesota, Montana, Idaho, Oregon, North
Dakota. Dependable crops, favorable cli-
mnlc Write for literature, lists describing
rtunities. Spe=-

Ficll postwar farm o
which state, J. W. Haw, 110 Northern
Pacim: Ry., Bt. Paul 1, Minn.

RAISE Angora rabbits for us. We buy
every Angora ¥You raise from our stock.
Contract particulars free, Wilson Rabbit
Farms, 1065 8hryer, St. Paul 8, Minn,

BEAUTIFUL Collie-shepherd pups, $12.
Paul SBchultetus, New Liberty, Illinois.

BPORTSMEN: 200 Pointers, setters,
straight cooners, combination hun
rabhbit and fox hounds. - Reasonable, Lis
ﬁ'ﬁa IRamser Creek Eennels, Ramsey 1,

nais

RAISE Guinea pigs, Frofitable,

low-cost

feeding, small space required, small in- |

Com

vestment. ecte details 25¢, Guinea
Parms, 3456

PIE_ est 116th Et Chlr.a;u 43,

SAMPLE Copy “‘Rabhbit Prnl’it.s” mag-
azine, information reiarl:lin.g revolutionary
new hutch plans and literature telling how
to make most money from rabbits. 10c.
Reliable Fur Industries, Dept., PM, Monte-
belle, Calif.

ZO00LOGICAL And pet animals for
gale, Illustrated catalogue, literature, 25c.
Trails End Zoo-5. St. Stephen, 5. C.

FARM MACHINERY

INEXPENSIVE Devica to plck
and edible nuts. Plans one dolla
McLean, 3115 Guadalupe, A.u,atiu Texas,

POULTRY AND FARM SUFPPLIES

ENOW How to ralse Epultrr for profit.
Read Northeastern Poul Every i5-
sue packed with helpful hints and practi-
cal suggestions. Latest articles on breed-

ing, feeding, and management. Read na-
tionally. Subseribe nhow. 1 vear B5c: 2
ﬁars £1.00. Northeastern Poultryman,

M, 376 Boylston St., Boston 18,

RA.IEE Turkeys the new way., Write for
free information explaining how to make
up to $3000.00 in your own backvard. Ad-
dress National Turkey Institute, Dept. 3.
Columbus, Eansas.

FROFITABLE OCCUFPATIONS

ORIGINAL Chin-Chin giant Chinchilla
rabbits. Gorgeous fur, elicious meat,
Most prolific. Easily ralsed anywhere.
Free booklet shows amazing profits, Wil-
low Farm. R15, Bellersville

Penna,
ANGORA Rabbits, giant chinchillas—
finest pedigreed. Valuable wool $15.00
pound: gorgeous two-tone furs. Raised
anywhere, Literature free. Grinsteads,
Edwardsville, Tlinois.

B8T. BERNARD Pups: Champion sired
beauties, Franklin Young, R4, Riverhead,
Long Island, New York.

STANDARD Rabbit Journal, Milton, Pa.
3 years $1.00, sample dime.

A LIVING With rabblts and cavies, Mar-
kets wa.ltint Magazine 10c. Book describ-
ing twenty breeds and magazine 25¢. Book
and magazine (monthly) one year B0c.
E}d.d‘il:ens mnll Stock, Dept. 2, Pearl River,

FARMS, FARM LANDS, REAL ESTATE

HOMESITES $450—Low terms. Califor-
nia's finest garden spot. On Morro Bay's
scenic almroa Wonderful fishing, hunt-

ete. Fertile =oil, soft water,
temperate ::h.ma te, congenial mmmuﬁltg
M, Otto, 0

Hollywood Blvd., Hollywood 28, Calif,
IF You want to buy, sell or trade & farm,

home or business write Etarh 1715 N.E.
10th, Oklahoma City, Ok
CHICKEEN-FARM In E.‘nnada! Low-

'prir,ed land and good markets make this

]ﬁ;tunttr warth inmuﬁ ating. Farms

miost parts of the Dominion.

:D:-n t delay, write today for information

(state province In which you are interest-

ed)., Address H, 5,
Pacifle, Montreal,

GOVERNMENT Land §1.50 acre up. In-
formation all states 25¢, National Tax
Eeu[jvt-tc:e Bureau, 834A Majestic Bldg,, De-

Cresswell, Canadian

tﬁ.ﬂl} MONTHLY Buys 40 acres near
town; price §200.00; free list, Box 425-P,
Cart_haE. Mo.

OZARK Lands for all purposes. Actual
river frontages. & acres 500,00 and up-
wards. Free list and literature. Hubbard,
424-1, Minnesota Ave.,, EKansas City 4,

Kansas.
e e i e ————

OZARKE Magazine, Eureka Springs. Ar-
kansas. For homeseekers, sportsmen. Year,

£1.00

| Learn exclusive,
| ing

48 POPULAR MECHANICS |

LEATHERCRAPFT Supplies. Catalog 10c.
Art Craft Eupﬁrlr Gnn&pnnr. 1206 Throck-
morton, Fort Worth, Texas

ASTOUN‘DH'IG Art discovery liberates
hidden talent. Paint eriginal pletiures in-
stantly, Inexpensive home study course,
Inexperience no handicap, Particulars
free. Weidler, 1321 Wellesley, Los Angeles
25, California.

WELDING Pays. Learn with 1943 trade
school text manual, 518 p-uq:n. Over 500

hotos, 5200 copy. Money-back guaran-
ee. Hobartweld, Box 863, Troy, Ohio,

AMAZING Course, Mail selling, only
£5.00. Two volumes, telling art and sci-
ence of successful mail selling. Gives
methods, secrets and procedure, e with
course, oriunity to establish profitable
huad.neu selling “‘world's finest books."
Parcell Market, 2701 S. Main, Elkhart,
Indiana.

MONEY In rabbits! Spare-time, full-
time. Interesting detafls, prices, litera-
ture, 25¢ coln. ette Rabbitry, P.O. Box
H642-MP, Dallas 2 Xa5,

MECHANICALLY Inclined men — Own
and rate general appliance repalr shop.
Complete, [llustrated course shows you
how. Welding. refrigeration, mutur re-
palr, how to get ness, etc., il phases
covered. Free literature. ﬂhr!sw Supply,
Dept. 467, 2835 N. Central Ave., Chicago,

BE A manufacturer of wall plagues,
book ends, etc., large market waiting, eas-
ily learned, no expensive machinery n‘r
maolds to b‘u'. Use garage or basemen
large profits. 'Write Plastex Products, I!'T
Clement, San Francisce 18, Calif.

Ltp }Eaum |

PLAN Houses, Your own, others, Big
fees, New, eutm model method eliminates
drawin ntie, fllustrated eoirse
2.00. Nothing else to buy., Modern Crafts,
03 Pine Strect, Modesto, Calif,

ALASKA—The last frontier offers thou-

el S 18 RIS e
n fur farming . ¥
construction, 1umh-er':§g u;»il.l:l',I Dl

government homestead lands at 35c per
acre, 31 brings 1946 copyrighted booklet
and official government map etpla.ml.uu
how-when-where to ap ansconti=
nental Research, Box 2141‘—?“ Hollywood
28, Califernia.

ENJOY Life, comfortable living on two
scres. Be independent. Complete infor=-
mation Huﬂ. Batisfaction guaranteed.
3“"3’151 Industries, Al514 Long, Columbus
B P R X S

Ens eele, Venwor
Ban Francisco 8, California lais

T NOW—"New jobs in wca.t. coast lumber
industry’—Permanent, year- qund. £m-
p!m-'men indoors or nutd qwd

brings mm’ﬂ ﬁrt
llﬂcat.inm

nf 103 ‘largest nrms.
cation letter and job
rienee not necessary, mediate refund if
not satisfled. Dept. 2L, Pacific Industrial
Research Bureau, 907 Terminal Sales
Building, Portland 5 Oregon.

IF You want a business of your

write for details, Hllhhﬂ.l‘d H-Ii*-
nolia | Cranston 10. K. o

PANNING Gold, I'r&e Iit.erll-t-ul.'e' pig=
H:? Ccﬁ:!l Prospector, Box 31R48, Duteh
8 i

"FREEhInIuImtinn!'il Locates thousands
scarce bargain merchandise. Chemis
Box 1278-P, Joliet, Il1, b

PAINT Plaster plagues; statu
locally. Beautiful, clear detai anét.mg
hard castings. Guaranteed u,a.l;l.
cinating! Popular! Pruﬂtahlel! .'r..ist. fm
Samples $3.00, Artists' brushes, paints,
instruction books available. Pioneer, 304A8,
Austin, Minnesota.

“MUNGOFUNGRO Sprouting beans,
free sample, Snyder, 406A West 47, New
York 18.

RAISING Frogs for fit. Be ind d-
ent, raise giant fruppfgr {food, ? mn
Enb Send £3.00 for complete mu:tra.t.e&

ook on frog nusini Thls bnok is ‘Iu.clua.l
ﬁ?cts'tm b"nﬁ}': of lam frog l;;?"ﬁl Gln
sunrn‘lrogf-cuﬂzr frogs. Address Hobert B,
Van Meter, Box 912, S8an Benito, Texas.

MUSHROOMS OCrown: boxes; barrels,
Ilustrated instructions 50c, Spawn $1.00,
Gordons, 553 Willlam, Winnipeg, Man.

y BEI?.‘!'; Nanu&—lhelfeulRtruth nbout sell-
I mes mall, llss-ﬁu"- Bervi
Grant 820, PM, Laredo, Texas. i

INTERESTED In Latin Ameriean and
forelgn employment? 81 brings 1046
righted “Foreign Trade Research Repor "
listing 300 American firms with forelgn
ltmerw;c-s in%u l:.:lnjnF hagwh;g;jwhm
o npp ¥ . Enterprises, Box 'Pu:,

Hellywood 28, California.

WGULI::I You pay 3 -—frst $350 mn.dn?
Color-illustrated book “'505 Odd, Buccess-
ful Enterprises’ free! Some ¢ OcCCA-
sional “‘day off'". Start at home, office,
Expect something odd! Pacific, 262 Drake,
NE"I’ Rochelle, Y.

“TELECTRIC Clocks are mrr ‘whﬂl‘ﬂ
fm-i buildings, homes, ;ng tio-

es. Repairs increasin
learn course with pf:tu:res and dnwlnu
teach ¥you how to repair these clocks. Eleo-
tronie Supply Co., P.O. Box 2350A, Hous-
ton 1, Texas.

GOLD-STAMPING Is fascinating and

profitable. Free booklet. Home City Spe=
clalties, Dept. PM1273. Springfield, Mass,

STORY Writing simplified! Don't dream
—itry! Fascinating., complete home study,

BELL By mail. Interesting. profitable Handsome earnin Circular free. New
Free detalls. W. Gillen, 33 18th Ave., Pat- Simple Segment “ﬁ'ymm, Postoffice Box
erzon 3. New Jersey. 834. Spokane, Wash

SBCRAP Metal costing Sc i ound brings
$4.00 in finished castings. ifetime op-
Tortunltﬁ. Information. FPaul Pritz, Dept.

1. 622 N, Fulton. Allentown, Penna,

SMALL Investment, immediate returns,
Bell punchboards. Full or spare time,
Write for circular and prices, Galentine
Novelty Company, 520 East Sample Street,
South Bend 1B, Indiana,

MIRRORS From window glass at 3¢
per foot. Formula and silvering data
1.00. Tesen, P.O. Box 189-D Wilkes-
Barre, Penna.

IMMEDIATE Earnings, independence!
non-crowded, best-pay-
“insect-pest control' business. We
teach you how and back you up with per-
sonal guidanece. Details free. Manufac-
turers Advisory Service (Insecticide Div.).
3530-A Stockton St., Brooklyn 6, M. ¥.

TYPEWRITER R: iIrmen  urgently
needed. Earn $40 to $50 weakly tima.
Our easy to learn home study cow
teaches how to repalr ty ters. W!‘m
for free information. Hous ter
Repair Service, P.O. Box 6357A, Houston

12, Texas.

EXCELLENT Profits raising mink
Choice breeding stock available, Details
furnished. Franklin Young, Riverhead,

HNew York.
£40.00 WEEELY Made growing mush-
rooms, fresh, dried. nion patent

331583. Pree spawn. North American,
168F Yonge, Toronto, Canada.

T?PEWRITE’R Repalring — Original
uimgllﬂg.’ée-d home study. eber
hanics School, Box 269,

Trﬁmriter



MAEKE Beautiful costume Jjewelry at
home for large profits, hobby or therapy.
Free lllustrated wholesale catalogue of sea
shell, metal and plastic parts contains de-
tailed instructions. Florida Supply House,
Bradenton, Florida,

ANNOUNCING Home study course in
eommereial haklu.r Practical basic traln-
ing. Cood fleld for those with nlptitude
a

Mearly de on proof. Send r free
booklet, ** ortunities in the Baking In-
dustry.” ational Baking School, 1315

Michigan Ave., Dept. 3432, Chicago b. IlL

LOCESMITHING—FProfitable business or
MNew course teaches you how to
pick locks, fit keys, de-code, masterkey,
ete. Easy self-instruction lessons, Bar-
fa.i price. Fascinating 100-page {llus-

'ae:l cata free!| Write—Nelson Com-
pany, Dept.

=02, Chicago 5.

TADPDI.ES Make frogs, tremendous de-
mand. Both make yvou money. 25¢ brings
tell-how information. Chariton Corpora-
tion, Century Building. Chicago 4.

BOOKS, FERIPDICALS, FICTURES,
FOSTCARDS

Business, trade, profes-

Eeep informed on d pments,

:t.unltlu ete. Current copies. Cholce

publications., All fields. Free price-list.

Dmme:cill Engraving Publishin l::o.. o
North Ritter, Indianapolis 1, In

huts.

HOBBYISTS, 18 Clear glossy :ma
9 x415"  ranches, brones, elvic taken in
and nr:mnd Amarillo, Neat m.clmt. send

arter, Star Drug, 619 Fillmore,

illo, Texas.

PICTURE Post cards from your photo-

aph. Fnr resorts, ca . hotels, adver-
E; es, 4154 Fifth Btreet, Phila-
dt‘-lphiﬂ

WHAT Do you want from Honolulu or
the South Sea Island=? Anything Irnm
ship, land or sea. Photos, souvenirs

curics. Send stamp for list, Lutts, 29~
15th. CHA-3, Honolulu, T. H,

AJ:I'.F!.HCCEMENT Slow? Try improvin

. TUsers say ™
works!" ;rer I'uld.e: ethods Research,
§235-F Eastwood, Kansas City 3, Mo,

WHAT Every Mason wants, We have
Masonic books for Blue Lodge, Chapter,
Commandery, Secottish Rite and Shrine.
Our ritunls are used the world over. SBend
for free catnlog of books and rituals for
Masons, Odd Fellows, Enights of Colum-
bus, etc. Ezra A Cook, Publisher, P.O.
Box TB6-PAT, Chicago b0, Il

BUILD Your own fortune! The rules of

fortune building are infallible and have

followed by successiul men and wo-

men ever since the days of ancient Baby-

hege rules were not taught to you

in school, nor taught to you in college,

Bul.'ldirl. 8 fortune is explained fully in
N 'ﬂ'l; ?E‘-’E‘ﬂ. E.‘l.trtes 1.!'3& & ansPﬁr;e

Bﬂlﬂ or a D'DH- gL atisfac-

tion guaranteed. ard gublicatlnn&.

P.O. Box 637, Detmlt 31 Michigan.

OTOE, Posteards, 8000 subjects. 50
nesorted SOc aid. Jack's Hobby Bhop,
591 12th 8t.. Oakland 7. California,

BOOKFINDERS! (Becarce, out-of-print
unusual books.) Quickl sug:lieﬂ. Send
“u;.s. Clifton, Box 137 verly Hills,

ETRANGE, Interesting and unusual
books, also to help you in your work,
trade or business., Write for free interest-
ing catalogue. Faller Company, 201 Dewey
Elt Newark 8. N. J.

TOM Bombed Wagasaki, 5 .];I,’,“:"““"““h“
ﬁc Makins Pictures, 538l% Washington,
Bremerion, Washington.

BELF-INETRUCTION Shorthand book-
let fif uenta. sample ten cents. All stu-
dents n few hours. Elliott School,
Etﬂblllheﬁ 1?34 4426 Carrollton, New Or-

"'I"R.'I.TE l::hrlutian Ralisiﬂn '* ‘To obtain

an ﬂ-pa%e digest of this

rm-rlu e wm‘t by the famous scientist,

g osopher and theologian, Emanuel

weden . send your name and address

to Sweden Foundation, Ine., Room
1649, 51 East 42 Street.~New York 17.

BENSATIONAL “Magie” shorthand and
typing course. Easy, practieal 25¢. R, G.
Saunders, Box 1209, Winston-Salem, N, C,

PM:‘]:E‘IG Veterans! Now hear this! 20
glossy, sharp photes, size 4x5, of Philip-

ne campaign and ruined Tokyo scenes,
: eri tﬁ“ jrig]&li'jden Eee Manjmhhunt:
ng, ng, ng. Lingayen s
tle; Kamikazee attack: Americans sur-
render at {;‘n-rre:idur (Ja nhnm‘} 2 photos
of Tokyo Ros ﬁrehen wd, Other perfect
shots, Bend qu er for 2 samples. Price
20 photos ﬂﬂo Mon back guarantee,
Al Btudio, Chester, Penna.

OPERATE Magazine subscription
cy: wholesale catalog, complete supplies,
25¢, Cassell Publishers Service, Westfleld,
MNew Jersey.

RISING mnr:t.ta trick. ﬂ'lp.ret.u ]II.I.'I

fcally rises f
structions ﬂ;ﬂnm i: woc?dmﬁux 623, Pl.r-
kersburg, W. Va.

100,000 POST-WAR Jobs Abroad'—
South America, Chins, India, Burma,
Japan, Russia, Malaya. How, when and
where to apply. U. 5. participation in
world reconstruction and trade demands
thousands of American-trained mechanics,
salesmen, technpicians, engineers, foremen,
leborers and business Trepresentatives—
every trade needed. Our 15,000-word copy-
tighted report—compiled from business,
professional and government sources—lists
aver 200 big U, 5. firms with loreign in-
terests, gives job information, salary
brackets, contract tips, application letters,
passport information, climatic conditions,
ete.—everything needed for your immedi-
ate application. $1.00. Return for refund
in 7 days if not satisfied, Pacifie Indus-
trial Research Bureau NT E.‘ Terminal
Sales Bullding, Portland 5,

“30,000 JOB And Businm D'ppwtunlliea
in Alaska'—Based on two _fcl.rs' Alaskan
experience, this 15 000-word ghted
report gives latest facts on ful.' rming,
mining, agriculture, lumbering, transpor-
tation, commercial fishing, construction,
business opportunities, Special section on
climate, homesteading, mineral resources,
rights, etc. Private firms and government
nmjttu listed—tells how, when, where to
aipp $1.00, Return for refund in 7 days

not satisfled. Paeifie Industrinl Re-
search Bureau, Dept. 2D, 907 Terminal
Sales Bullding. Portland 5. Oregon.

BQUARE Dance calls, instructions, il-
lustrated. $1.00. Cuide. Eureka Bprings,
Arkansas.

BIBLE Says, “"Swords into Plowshares.”
When? Free booklet explains, Ketchum,
1848 8. 18th. Springfield. Illinois. s

MAGAZINES (Back dated)—foreign, do-
mestic, arts. Books, booklets, subscrip-
tions, etc. Catalog 10¢ (refunded). Clcer-
one's, B63 First Ave., New York 17, H. ¥.

QOOD “Used' self-instruction educa-
tional books on all subjeci= bought, sold,
rented, exchanged. Satisfaction guaran-

teed. Complete information and 100-page
illustrated bargain l:atalag freel Write—
Nelson Company, Chicago

T BELF-EXPLAINING Bible: Illustrated
ﬁrlnular free. Box 446-P, Minneapolis,
nn.

NATIONAL Ceographic Magazines, 1888~
1945, any issue. eriodical Service, Dept.
PM, Swarthmore, Penna.

BOOKS. (Out-of-print. new, used)
guickly supplied. Many 35c hnruafn.n Cat-
nlogue. Mid-West Book Berviee, 18870
Marx Ave., Detroit 3, Mich.

BIG Profits taking subscriptions for all
magazines, Agenis’ confldential catalog
listing over 2500 periodicals and complete
starting supplics Iree. Pines Subscription
Agency, Flushing, New York.

GAMES AND ENTERTAINMENT

NEW Unlversal game. Can be played in
any language. Develops the vocabulary,
inecreases knowledge DI mathematical and
chemical formulas. y %158 iu-cnt. H.id
I.exlgrng‘r Co,, 210 'Fmt ﬂull:e 9
5 B ancisco 8, California.

THE New “‘miracle deck™ of trick
ing cards. No marks. Defect blindf
$1.00. M. Bropl Co., Rentola Bldg
West Duluth 'i Minn,

MAGICAL Bupplies—Card rendcr.!. trick
diee, novelties, I?uuu Catalog free, Vine,
Hill & Co., Du]:lt , Bwanton, Ohia,

VALUE, Fun mnuic Mind reading ex-
pozed, 250 parlor tricks, 5 elever poeset
trieks, Catalog, $1.00, DeLueca's, 137D
Pettis, Providence 4, R. 1. :

LARGE Illustrated professional calalog
10e. Williams, 800 ymouth, ¥
City, Penna,

FREE Big filustrated lists, magie t:rlm
Mlusions, mind reading, et, pu.:lnr
club or stage. Jokes, novelties of all kinds.
Magician, 2463-M Kensington Ave,, Phila-
delphia 25, Penna.

CHECEERBOARD Puzzle — keeps you
working hours to solve. Tricky, hair-
raising. Greatest rum:u.a.ker ever invensed,
dac. oney back il diﬂauaﬂed. Parris,
1364 M. Sedgwick, Chicago 1

Vanlshing key a.n.d ca.t-u.lu: 3¢,

NEW
_Sterling Magic, Box 191, Royal Oak, Mich.

500 TRICKS You can dol Douglas' fa-
mous catalog of 500 tricks, now only llh.
America's fastest service on magile for

pocket, parlor, a essionnl, ama=
teur, Douglas Bgr:-. Box 274, Dal-
las. Texas.

VENTRILOQUISM Complete justruction
only gi LeSueur, 77 Wellesley, Toronts,
ﬂa.'na

FREE! Large of magical ap-

arantus if you remitu:'!gc for “‘Magie Is

un"' magazine. Robbins Co., 152-F West
42nd Btreet, New York.

AMAZE And mysﬂi‘:r
highest quau% ew catalogue 25¢
coin. Mazda Magic m Mt. Bterling, Ky,

ENTERTAIH! Mystify! New, b
catal and 4 secret tricks
Her rt. P-182 N. Clark, Chicago 1.

MAGIC: Blg 160 page Iltustrated Cata-
log Latest Magie Goods, 25¢. For over 1 /3
century we have supplied Professional as

wiell as Deginner, cago Magic Co., 2300
H. Muﬂnﬂﬂm’ﬁ 0 39, B ?

BE A magician. I.a lonal -
Ic eatalogue of lntesmlﬂf%ﬁnu?ﬁf‘m“
©-109 North Dearborn, Chicago 2.

M.ﬂnﬂm Ennﬁﬁuﬂmmhmkg. I:I'Iiﬂl.
une ofrds. v I .
ox 671, St. Louls l.num 2y -

COINS, TOKENS, CURRENCY

OLD Money wanied. Wil pay $100,00
for 1884 dime, 8. mint, $50.00 for 1813 Lib=
erty head nickel (not buffalo), Blg premi-
ums pald for all rare coins. Send 4e for
large coin folder. Mavy mean much profit
to you. Numismatic Co., Dept. 20, Fort
Worth, Texas.

WILL Pay $10.00 each for certain Lin-
coln pennies! Indianbeads $50.00: dimes
£1.000.00. Catalogue 10c, Federal Gnln Ex-
change, 8-PM, Ceolumbus, Ohio,

our friends with

“gl CARD Tflﬁ:i" Fil:r HFir“h "ném:ley-
making cgpor unities!"’ rsc pring
Yalley 2

TARGET Balloons, 50c each, 12 for $5.00,
Write for gquantity prices, 8 & F Novelty,
1733-P 8t. N.W.. Washington 6 _D. C.

FOREIGN Coins, papeér money.
wide selection ten different od
30c postpaid. . A
Bruno, Calif.

World-
unusual
. Webb, Box 843, San

THIRTY Jifferent coins and bjlla 1.00.
Oddehon, Box 482, St. Louis, % Mo '

JUST Out, & new game of skill. An {deal
;iﬂ. for your returned service man, .15
m Emid. or send post card for illustrated

klet and complete descriptd

piion. Hix
Novelty Works, 1568 East 22nd Street, Los
Angeles 11, Ea!tf.

FASCINATING New card game.
P.O. Box 842, Denver 1, Colo.

Free.

MAGIC TRICKS, PUZZLES, JOKER
MNOVELTIES

PRECISION Wooden puzzles that de
efforts to disassemble, Three differen

puzzles $£1.00. Blake Indusiries, 23556
Guardlnn Bldg.. Detroit 36,

BEWILDERING! Today's trickiest mag-
lcal novelty! Magle eves ‘‘change eolor™
instantly! Uncanny, repeatable! Instruc-
tions 15c! Rush! Postways, Box 5325, Phil-
adelphia 42, Penna,

DOLLAR Magic set free with glgantic
catalog 25c. Mpysto, 4462 CGermantown,
Phlladi!llll‘llﬂ 3

WORLD Coins—List free. Hnn':r Elsholz,
Box 9014, Pittsburgh 24, Penna.

WE Purchase Indianhead pennies, Com-
gleta coln catalogue 10e. Falrview, 277
roadway, New York.

COMMEMORATIVE $15, Oregon, Texas,
Keuhﬁlky.t ctlgarelan&l ng zlﬁﬂlmj!l\i £3.00
ea. natra i oEue C.

Shultz, Salt Lake 8, Utah. iy

QT_IIF'K Bervice: reasonable prices. Unit-
ed States catalog 10c. Foreign mt:
loe. Ben's Coin mpany, 72 West Wash-
ington. Chicago 2, Illinols,

FREE! Foreign eoln, banknote and eoln
collectors [lustrated mt.a.tng to approval
service applicants, Send 3c postage,
ham Coinco, Springfield-125, Mass.

GET Profit and pleasure In collecting

old coins. Sepnd 10c for 58-page illus-
trated coin catal You'll be delighted
with it. Send for it now. B Max Mehl,

370 Mehl Bullding, Fort Worth, Texas,
Largest rare coin establishment in T, 8.
Estnhlished 48 Years.,

Ireve Tom gﬂﬁuﬂ:.:‘bzr mmﬁéﬁ“m“ﬁ?
Ridgewood, N. J. '
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BTAMF COLLECTING

UNITED States bargain. Here's an offer
&0 stupendous that it is almost unbeliev-
able: 50 different U. 8. stamps ranging in
age as far back as over sixty yvears n.m:l in
face value a2 high as the dollar Wilson
composed entirely of face different posug
airmail and commemorative atampu.
ing else. In addition, we include 2 Jl.llﬂ-
nese occupation stamps of the Philippines,
We will send all these for 10c but only to
sineere approval applicants, In asking for
approvals please state whether you are in-
terested m United States or foreign stamps
or both. Approval headquarters, Globus
Btamp Company, 268 Fourth Avenue, New
York City 10, Dept. 317,

POSITIVELY Greatest free offer—Latest
Beott's International $5.00 stamp album—
covering entire world, contains 36,000 il-
lustrated descriptive spaces; Scolt's 1046
ltandlr:l £5.00 catnlogues *'Fhilately’s En-

edia’'—absolutely free to applicants

oreign approvals becoming customers.
Pl:'m:ru.th Epel:ialtar Company, Dept. AS,
Bell, California.

" NEW Zecaland beauties! Peace issue 11
mint stamfu $1.20. Also bulletin with
valuable information on new issue service,
ﬁlelum Stamps, Box 887, Minneapolis,

nn.

FREE Bulletin *“*Colonial Collector'” lists
all new peace sels. Imclude 3¢ postage Tor
mint Argentine Roosevelt commemorative,
Glen M. Wilson, 711 North A Street, Tam-

pa 6, Florida.
31 DIFFERENT With Genrg Washing-
uador; Pl-
victory Issue; medical set;

ton stamps from Brazil
rate lisl,n.ud"r= T o

W npprn-mlu rarann
ﬂom*g ny, Sherman,

IE[I ET.&HP‘E-—-—-Gmnt. tria.nglu diamond

es included. 5c to serious approval
fg :lnta- only, Regent Stamp Company,
3 Lb'l.l.au-rbi.ﬁvenue. Dept. P, Brooklyn

FI.A:‘EHI: Amazing value! Djibouti, Be-
chuanaland, Camercons, Dominica, others,
all Ec. approval apqllcmts only. South-
west Stamps, Box 117, Long Beach 1. Calif,

RARE Russian semi-postal set complete
plcturesque designs of workers and peas-
ants, mammoth stamps including giant
triangle. This set retails for $3.00, bu
ﬂﬂ.‘lljl‘ 10e h:l serious ﬂt:]:llll'."ﬂ.l‘ll.ﬂ for our for-
eign approvals. West Coast Btamp Serv-
ice, Box 344, Hollywood Station, Holly-
wood 28, Californja. "

25 DIFFERENT Egypt, 10c with a] Approv-
al selection. Paul wden, Box 2920,
Westville, New Haven, Cunn.

GREECE Roosevelt memorial (3) 25c
Austrin AMG (17) Toe, Vatican Clty Coun-
cil of Trent (14) 45¢. China C3l-40 (10)
45c. Vatican Clty Christ {3) 10c. France
AMG (10) 30c., Austria Russian occupa-
tion (23) B0c, Italy AMG (8) 30c. India
victory (3) G0c. Italy Polish Legion (4)
46¢. Balydad Co,, Merchandise Mart Post
Office Box 3930, Chicago, TII.

FIFTY Different, free. With a
a ecountry, Purchase's, 210-B Virgi
Hillside 5§, New Jersey.

BEAUTIFUL Nicaragua Roosevell sct
free. Ap;mw.lu Steve Franks, Hender-
sonvill

BEND 100 Precancels for 100 Joreign
stamps, Peck, 2231 E. 18th, Tulsa, Okla

AUSTRALIA, 50 Different, $1.00, 0. W. . L
Bedard, P.O. Box 637, Detroit 31, Mich.

FREE!
approvals. Excel, Box 1315, Chicago #0. _

FINE Approvals for general collections.
Kress, Box 144, Hanover, Penna. B

CHOICE Approvals—Ilc and up. Stamps,
1267 Tutwiler, Memphis 7. Tennessee,

AERO-PHILATELISTS, Send for cur-
rent price list. Baker, Enst Setanket, N. ¥,

FREE 100 Different, approvals, Kloster,
3883-47th St., San Diego 5, California.

55 DIFFERENT U. 8. 10c. Approval ap-
licants, Standard, 3817 Sackett, Cleve-
and 9, Ohio,

WHAT Have you to ofler? A collection?
A *“shoe box'' accumulation? Anything in

atnmns ‘We urgently need them. t
Cosmopali

JE tan Stamp Co., 1457
Brm sr.g Dept, B-E, New York.
RARE $1.00, $2.00, $4.00, 35.00,

als,
nia,

§10.00
U. 8, stam Special 5¢ with approvals,
PG .'um rkml..ewlamn. Me. s
EXCHhNﬂ-E Stamps, postcards universe.
“Exchangers'’ Bry 226, pres Parls, France.
Particulars free.

LIHER.&L ﬂﬂur thick packet with Be:r-

1 F}J commemoratives
mibouu nini oun . Porto Rico, hunp-
pines and multitude others. Everything

| Imperial Stam
| ?nﬁ:‘rs ?m'

18 Difierent Bwiizerland with | ooorument. Approvals. Stampeo,

only 10e to Iplll'll'.'l.l applicants. Burmas-

ter, Box 1910 A, Los Angeles 53, Calif,
FREE Illustrated wholesale bargain list,

First Nati B]d‘l

Bﬁ:hua.na]nndl Trinidad! Iran!

Miami
Bprings. Flurida.

FREE! fﬂt that will make the most
interesting ftem in your collection! No
matter if your collection is worth $10,000,
igu will dﬂnte a full page of vour album

it! Approvals included. tage ap-

~FREE!

1 Etremated George Wentz, San Marcos 5,

T ITALY'S Lost Empire! Collection gor-

geous mint pictorials, commemnuuvu.
reflecting Mussolini's former m? ﬁ
aica, Somaliland, Ttalian B l'iﬂ-.
Eritrea, Libia, including beautiful semi-
postals and bi-colors—cataloging over S0c
—only 10c! Approvals include Thole,
Box 86P. Elmont, N. Y

CUBA'S Latest retirement set shows
aged couple rﬁ:Eh'inT pension check. This
set sent to approval applicants for

' Be, Bryson Stamp Company, Drawer P—E

Rossford, Ohio.

ST Foo i o Yo o
ng nc ng VRrieties,
Robert Webh, Jebb P

lnce, Marblehead
Neck, Massachusetts,

IRELAND, 12 Different for 3
Bwell approvals, Erie Kardell, 1175 C‘-la.}’.
Ban Francisco, California,

PENNY Ap‘prm als, Thousands different,
Pictorials, rmails, commemoratives.
Raymax, 123-3 William Street, New York
City. —

VATICAN “Trento Council”, 10 values
20c with approvals, Postes-Timbres, 666
Dumont Ave., Brooklyn 7. N. ¥,

. FINE Foreign stam mt ﬂ‘ll approval,
Write for a selection Btamps, 634l
Dennis, Detroit 10, M‘.l:hignn

BAVE 207 . 10¢ sets 8c. 5c sets 4c, Send
for attractive selection today. Enclose 3c
postage and receive mint Ecuador airmail
set free. Walt Sochor, 1508 Dickinson St.,
FPhiladelphia 46. Penna.

"WRAP Up a dime now and get our 10-10
Bur-Prize Packet—I10 different stamps
from 10 differcnt countries, Stamp World,
636 5. 30, Omaha 5, Mebraska.

FREE Packet foreign stamps when re-
questing pictorial approvals, Getche, 1040
N.E. Eighteenth, Minneapolis 13.

FOREIGN Packets, 100 diff. 25¢c, &00
diff, $1.75, 1000 diff. $3.50. 2000 AifY. §8.00.

Mendelsohn Btamp Co., 5713 Euclid Ave.,
Cleveland 3, Ohio,

ARGENTINE FDR 3c to approval o Ipnll-
cants. Larson, Box 134, Ventura. Calif

GDMPLETE T:iangle get 15¢, npg_hn
Dyrlak, 3229 W, Thomas 5
51 Illlnn_Lu

WORLD-WIDE E"acket-—lm:iudm 8, Af-
rica, Colombia Midgets; Cocos Island;
Guatemals Bi-Sect; Bavaria; Persia; Pal-
estine; Gmr VI set; commemoratives;
ictorials; . Be np roval applicants.
Norman Baker Stam armington, Mich.

" THE Bargain of :.ruur life includes Ascen-
sion, Basutoland, Cyprus. Nyvassaland,
Tangier and 25 different other countries—
10¢ to approval applicants only. b":ulh
Btamps, P.0. Box &85, Hackensack,

L al L

" GORGEOUS Colors, scarce alrmaii- aur-
nhar%es charities, gefs, etc. All in our big
premium packet only 3c to approval -
ers. Dixle Stamp Company, Dept. M,
wankee 3, Wisconsin.

";.g. D&II:IPEHEEE i Eg approval i!mlé-
can ' amp Company, DCET- y
. Buffalo 12, New ¥

Box 202, Sta.

THREE Hitlfr heads free with approv-
als, Everglades Stamp Company, Box
2, Station F, Atlanta., Georgia.

‘.F'REE[ Complete Balkan aviation set
with approvals. PBeaman, Glenburnie 1,
Marvland.

FULL Japanese sheet 1-sen stamps (100)
with copy 11,300 word nummeuumr 3.1

in Japan." *1 00, (Extra sheet Z-sen
stamps, tl 00 postpaid) Lee Beal, 402
Grand, Oszkla 10, California.

COLOSBAL! Btupendous! values, Hurry
gend  tod 25 different hard to get
stamps. 10¢ in coin. Approval applicants,
Leonard's Btamp BService, 2581 Elmhurst
Avenue, Detroit 8, Michigan,

FACKAGE Of 250 all different U. 8. and
forelgn £1.00. Guaranteed over 3500 cat-
alog value, To approval applicants, Barry
Horenbein., 836 panala Way, Miami
Beach, Fla,

HITLER 20 Valurs—50c. BSwastlka set
12 values 50c. Approvale if you wish.
Bldney Dennerstein, 2032 Creston Avenue,
Bronx 53, NMew York.

FAMOUS Washington bicentennials 10ec
with United States approvals., Jarr, Box
'i'll]‘l'-?. Madison Square Station, New York

FREE—25 Diflerent to approval buyers,
Bend 3¢ postage. Bennett's, 39 Arlington,
Toronto. Cansda.

VATICAN Citv—Ten different evefilling
Efir.tmia.ls entire set e with approvals,

iking 130-Z Clinton 8t.. Brooklvn. K. ¥

BELGIUM, 225 DifTerent $2.00. 325,
$5.00, U. 8. bills. Lecomte, Rue Frere-
Orban, Jumet. Belgium,

“FREE Coloriul Greek Albania occupa-
tion pictorial set to approval applicants.
P! 105 Park, Lewiston, Me.

FREE Forcign stnmps with approvals,
Kelly, 9544 Whiteomb. Detroit 27. Mich.

3000 WORLDWIDE £2: Approvals,
Griest, 619 W, 4th, Davenport, Towa,

50 POPULAR MECHANICS

BRITISH, Spanish and French colonies,
Vatican, Hitler heads and airmail packet,
free with approvals. Pan-American Btamp
Company, 615 West 1Tird Street, New
York.

BPAIN'S ""Nude Gova'" st complete 2be.
Approvals, Royal Btamp Company, Tama-
gqua, Penna.

FREE! BScarce Medellin midget stamp
with approvals. Seminole, Glenburnie 1,
Maryland,

MINT Britlsh Colonies set only

roval ap il:n:nta. George Rogel,
PIPpLinml .. Chicago 25, Illinois.

BARGAINB "Gl.lbr& tﬂ- purchasers
from our general approvals,
Siamp Sales. St Louis 14, Mo,

T PORTUGUESE Colonies, 25 different 5c

with approvals, Lorane Brown, Marion,
Michigan.

BAVARIA, 17 Different &c to approval
buyers. Boerger Stamp Company, 206
‘Mlin. Toledo 5. Ohio. S

PITCAIRN Mutiny stamp! Fabulous
bird, sword and shield, schooner, pirate
map, Kiwl, Russian music, Bwedish com-
mrmurnri'l.re and others for only 3c with
ﬂ.pﬂrmnls Star Stamp Company, Dept. 1,
New York,

S5c to
5140

MOST Fascinating innovation in stamp
collecting history. Send silver dime for
S0¢e worth samples, 25¢ extra secures
stamp guaranteed President Roosevelt's

collection, K. Bileski, Station B, Winni-
prE, Canada.

STAMPS From 40 countries. including
Mozambique, 10¢. Elsea, Bowling Orcen.
Chio, -

GORGEDUS Glant triangles! Bix differ-
ent, 5c. ’pprrow.'l‘.s Baylor SBtamp Com-
pany. 207315 Hillhurst, Los Angeles 274,
Calilornia.

Buburban |

1000 ASST. U. 8. And forelgn pictorial,
commemoratives, alr-mails from many
ecountries $1.00. 1000 asst. foreign $1.00.
1000 aszt, T. 8. with regular and com-
memoratives issues $1. N l!tl M cat. for-
¢lgn commemoratives $1.00, Nu-Dell Stam
Co.. 4339 Irving Park Rd.. Chicago 41, Il

ADEN To Zanzibar! 40 different British
‘Empire, including Cyprus, Malta, Domini-
ca; 5¢c with ap?rwnls Lyman Company,
95 Nassau Street, New York City 7.

TRADERS—Trade your duplicates for
stamps from our approval books. Posteard
brings full Ln:[ucrmation Comet, GPO Box
51TP. Brooklyn, Y.

TTARMY Mavy si ut. 10c. F‘m‘eirnml]' B.
Ernvgsu Yokum, Box 1327, Ban An

BRAZIL Diamond shaped set 10¢, with
approvals. Varge Stamps, 6044 South Falr-
fleld, Chicago 20, Illinols,

1000 MIXED U, 8 old and new 25¢.
Weatherby, Medina, Ohio.

UNITED States approvals. Fine quality.
Klein, Box 22, Robinson. Illinols,

15 DIFFERENT Airmails with W‘h
10c. Robert Ewing, Wapakoneta, Ohlo.

60.000 VARIETIES Low priced approv-
als. Discounts. Scott, 30 Baker Ave., Lex-
ini:t:m Maﬁs 6.

B TRI&HGLEE Free! Ap
Davison. Box 10198, Manches

U. 8. Price list, Send
Stamp Service, 1225 Park
burgh 22, Penna. =

MINT George VI eight crown ecolony
pictorials including bi-colors 10c to seriouns

rals, ﬂ-nrdnn
enter, M,

oslage. H-I.',l.h!
uilding, Pitts-

approval applicants, Mutual Stamp Serv-
ice. 5145P Village Green, Los Angeles 16,
California.

FREE Beautiful new issues, Greece,
France, airmails, Triangle to app lljp—

:Ilcsn'l;a Green & Company, Norwood
different

1o,
T.T 8. GDLLEGTIBN—Thtrt

fine unused commemoratives ore 1939

including Columbians, bicentennials, parks
rice £1.00 approval applil:a.nts only. Fort
range Slamps, Albany 7, New York,




FIVE Vatican mr.; stamps free to ap-
lorida Btamp Com-

B07, Miami 5, Florida.

IFFERENT Bwiss 10c—with %Ya, 15,

lc approvals., Carroll’s, 436TA 5. Hoover,
Los Angeles 37, Calif.

CHINA. Every stamp with a historical
meaning. Twenty of these colorful stam
offered approval applicants for 10c. Col-
lins’, 71 eridge, SBan Franciseo 10, Calif,

176 U. 8. Commemoratives, alrmails,
ete,, 26e. Lioyd Johnson, Hawarden, lowa.
QLD Scarce U, B. :mnd& on approval,
Blightly defective ﬂflpl.‘ll‘l.hnl.‘. bar-
mnnpr%q 3 nhezm 551 Clinton, New-

nﬁH&NﬂE Duplicates. Bwappers every-

where. List 10c. Particulars iree. Box
2166-M, Denver 1, Colorado.
ONE, Two, four, five dollar U. B. stamps

free to approval a)ir_fuunta United Stamp
Bervice, 1788 Miami 10, Florida.

ZANZIBAR, Palestine, Manchukuo, Az-
erbaljan, Haili, Iraq, Elnm Victoria, Hit-
ler l-'l;l.l:l.p be. i tzegel, Wind-
ham, New E’urk

16th CENTURY U. 8. Commem., Civil
War — Battleship revenues, ;5 and 510
stamps free to 8. u licants.
‘l}!er.;npnlimn Et-nmw.l c madwa}', Hew

INVENTING Can be an interesting and
profitable hobby, Write for com :Lata
ticulars. Institute of Ameﬂm

“DANDY United States o prnw.ls Write
immediately. Bul!.‘:vlni E:mﬂ
Bt. Paul 1, Minn

~ 1000 GHA.EJ’LI‘.}E 15¢ Each. Buper bags
25c.  Zandy, 830 Bingaman, Reading, Pa.

BOX Stamps containing bundreds all
different, cata ng up to 2bc each, Ev-
erything $1.00 Shop, 108 West

47nd, New York Ci

SCARCE *Pole to Pole’ packet! Stamps
from nt:rnnn: terious countries u.nl;*—
Greenland ( Fole), Solomons,
ish Morocco, .Ehnpa.l Patiala, siberia
Grahamland (South Pole), Djibouti, Zan-
zibar, ete., and including al;ampa l:a.tnlui-
ing up to 25c each! Owur price onl
approval applicants. Big 11 at. 1lst
free! Methuen Stamp Service, Inc., Dept.
136. Lawrence, Mass,

Bt L L ——
FREE U. 8. price list. Postage 3c. Mark
Hanna, 335 - 5th Avenue, Pittsburgh 23,

U. 8. Price list.
Glbbons, 38-P Park Row

APPROVAL 8heets, Frederick B, Drlver.
908 Finance Bullding. Phllndelnhin 2, Pa.

PENNY Approvals, that sati Heil.
g:unherg. Box G5441-P, Philn.dtl i
enna.

MINT Pilctorials free to approval appli-
ennts. Surf Bl.l.mp Co., Box 2208, Miami
Beach 40, Florida

UNITED Nlunm. scarce Se U. 5. com=
memorative and ket 30 different U. 8.,
including airmail, commemoratives, reve-
nues, ete. Catalogs 65¢c—to approval appli-
cants for Sc. Curhan Stamp Company,
Dept. H. Gloucester, Mass.

ZOWIE-E! A barrel of fun for only a
dime. 500 United States stamps—absolute-

unpicked and unsorted—just as received

church missions. Many varieties, in-
cluding large commemoratives, airmaifls,
high inations up to $£5.00! Stamp-
dm:na biggest package of fun—and ¥you
t find something really waluable!
ce only 10c to serious approval service
umm-s Money back if not delighted.
ustrated I:m:nin lists with ea:h order.
Mystic Stamp Company, Dept. 80, Cam=-
den, New York,

60 DIFFERENT United States, 10¢.

Prju-l.f.st Iree. Beldenberg, Cassopolis,

CANAD&—'JEG Diff. Zhe, &FEI‘WEIS Lists.
¥Yictoria Stamp Co.. London 4, ©

FINE Approvals, freshly mounted. ‘.F‘aat
Dersmml service, Tell me what countries
E prefer and I'll =end thelr sr.a.m
kinner, 438 Locust, Long Beach 2, Calif.

“RICH Man's approvels, poor mlnn
Grand value packet containing five
Hngelgn E!ta free with a mt“lﬁ Stoll
mp - arnett
I'..oullﬂ.l]e 10, !fen :

EE! I«I-,;g'ro Trlamr'le. Turks Islands

" kar; Guinea; Palestine:
HPII!L

on

Tale Pirate Chart, Map, Ship,
and BSnake stam ?rem:
British, Portugese t.‘uli‘miaa eﬁ

ngmu Potomac Et.a.m
‘Wuhl.naﬁu c N

WOW! 510,00 Worth of fun omly 10e
What a treasure hunt! Bi pan‘.;age 5040
foreign stamps—just as received from for-
elgn missions other sources. Includes
stamps from Africa, South America, Phil=
i nn Free Prench, Cape Juby, Pales-
ete., including airmails, commemorn-
tlm. and stamps worth up to 50¢ and 75
This amazing offer is given for 10¢ to
serious approval uai:llr:nn only. One to a
customer, momney not more than
hted. Jamestown Stamp Co., Dept,
32, mutmirn New York. Stamps—valued
up to 60c and 15¢ each.
TUNITED States :;ﬁrwah complete cov-
Lnor‘ fine quall active prices. Sem-
e Stamps, Box 378, Coconut Grave,
Florida.

FREE! Leeward Is., Cayman Is., Turks
and C‘.n.i:m plu:u- 54 dtéﬁ'nrmt n:int Tuﬂdu
mﬁ approval service ap-

mmn lendjn pmtlm-.. Tatham Stamp

, Bpringfiel

ﬁ& DIP'PEREN‘I‘ Inﬂ.il. e with FOV=
als. Premiums with purchases. Brandwein
Btamp Company, Box 92H, Bayonnoe, N. J.

TEXOTIC Plctorial collection, in im:ludigf
Tahiti Spear PFishing, Melansslan Id
Carlb Archer, Mala ’mn. l"a.rmer o
many other scarce from strange
eountries. E“Iﬂhmfl on:r Imperial
Btamp Co., Yonkers, Y.

60 DIFFERENT Including scarce dia-
mond-shaped airmail 3¢ to nnpruul BETV-
ice applicants. Avalon Stamp Co.,

Send puuq;
w

i-

COMPLETE talog
with 1000 illustrations! Send 10c for mail-
ing. Harris & Co., 137 Transit Bullding,
Boston, Mass,

FREE—Pick 25¢ worth of stamps from
our firat T. 8. nppruml uleut.jnn. Al pm:-
imately 100 stamps to choose rum
lent value. No obligation tu
{llustrating the most EWI.IIII.‘ a-t-am
—at prices rnu m 8 urd—wm be includ-
ed. n't miss u;;p tﬁ ert-u-
%rndirc . C. Enxelco. 8 Park Row, New

or

AMAZ-IHG Offer! Assortment each of
m’.nnt. ntnmm. mld%:c stnmpu. ﬂll stamps,
airmail Colonies,
U s mmmemnuuvu and nu.meruus oth-
eI5. rg.hihg only lie to approval ap-

utlim.t.l imon, Box 314, Iraan, Texas.

EG&RC’E 1880 U. 8. Hussey local car-
rler stamp listed at 15c. Also Costa Rica
No. 65 listed at 40c. Both sent free to ap-
‘proval buvers sending Je postage. Pladon
Btamps, 1717-M Idaho, Toledo 5, Ohio.

Penna.
“United States” ca

Dept, inb-g 1926-Eye St. N. W., Washing:
GDLLEI:T?N{‘.I- thhﬂm En:ha
licates. Swappers di 10e.
igan,,
COLLECT Colorful Mm:r patches. Pie=
tures, prices and sample patch unl;r 10e.
TUNUSED Match book covers.
Royal Flash covers
$£1.00, Free list, Bhl.rlu Edelman, 13110
East 84, Cleveland 3,
ete., lm assorted $£3.40; large ones
!2 .40.  B. Lowe, Hol Bldl.. 8t. Louis
1111'.1:15 EHI 25. 3 B. Fl:mmﬂ:.
Rochester 8, M.

ton 6
dia=
gute 8, Ealamazoo BE,
Insignia Mart, 703 Broadway, N.
1m all
different £1.00. 35
T JEWELRY Stones rémuvm from rings,
Mu.
ANTIQUES, RELICS, INDIAN GOODS,
CURIOS

Indian relics,

COINS, Minerals,
ey, Las Cruces,

Catalogue bc. Cow
New mm oo

INDIAN Relics, beadwork, colns, min-
erals, Catalog ¢, Sistershop, Northbranch,
Kansas,

SWORDS, Rapiers, daggers,
armor. Illustrated catalog 50c.
Abels, 860-A Lexington Ave., New York.

4 FINE Ancient arrowheads, $1,00. Stone
Tomahawk, $1.00. Flint knife, 50c. List
free, Lear's, Box 669, Galveston, Texas,

MUSEUM Specimens. Indian rnllm,
curios, den decorations, Tllustrated cata-
logue, identification chart 25c. We alsp
buy. Museum Supplies, 6601 Oshkosh, Chi-
cago 31, Illinois.

MINERALS AND PRECIOUS STONES

“GENUINE"™ Arlzona rubles ;‘Rruetar.
Send quarter for packet., Mine -
mens z'umpnn:r. Box 2651, Phoenix, Ariz

WORLD'S Largest diamond and nn—
e stamps, free stamp ml.ful.:tne, &
rom fighting Free French stamps Irnm
B Beniey Dot el
ain w approvals,
t'a.mpsmne:at 1. thuepRo-:.‘l:. Ark, "

FREE! Canadian sers, royal wvisit,
George VI, Gearge V, coronation, jubilee,
others, to approval applicants. risl g,

Box 118-M, Bouth Orange, N. J

DEALERS—Wholesale list. Postage 3c.
ﬁ;n.t, 5031 Queensberry., Baltimore 15,

118 DIFFERENT SBtamps Including com-
memoratives, charities, alrmail sets, ete.,
only 3¢ to approval buvers. We col=
%clunm. Badger Stamp Co., Milw e 3,

8.

VICTORY Packet free—Includes stamps
from Tanganyika, British Caymeaen Islands,
animal, scarce babyhead. coronation, early
Victorian, airmaifl, map stamps., with big
catalogue—all free. Send 5S¢ for -F&?EEEE
grayd tamp Company, Dept. PM. 3

anada.

CAMERAS AND PHOTO SUPPLIES

NOW Avallable for immediate shipment:
Univex No. C-15 U:\iﬂ.uh—ﬂsmhmm
photoflash  eamera lnr.ludl?&g toflash
mnecmr timit, Accurate ash timing.

agni-field telescopie view finder. Auto-

r; ﬂa.sh bulb ejector, Uses Univex 00

: $6.75, {.‘u’nm Camera Com-

{lluu.]', 54 North Clark Street, Chicago 2,
linols

FILHI High speed military. Five rolls,
efght exposures, rm!T.EIl.ﬂ No, 12'1-!145‘
120—81.76; G20—S51.T Blﬁ—
£2.00. Ariex. Union, iqew Jersey,

CAMERAS! Hundreds! Direct from own-
ers. Latest big directory 25¢, Beymour,
101-M Sherman, New York 34,

BUILD Your own candid eamera with
our kit of paris. Only M';I'E including
federal tax. Free ulars. Seneca
Sales Co., Box 53, East Pasadena, Calif,

PHOTO Printer kit $1.00. L. Spada, 10
Lexington, Wethersfield 9, Conn.

FREE! The Btamp Finder! Send t.oldexﬂj

for the big new edition. fully illustra

enabling you lmlta.nuv to identify all dif-

ficult stamps! Also gm :t atram

fascinating stamps from nin

'.rinB Monaco, Patiala, Tus,

cluding mafu shlp.u nmm?fa stunr.n
fre appcrmnl a-uplimt-u

inclosing 1 Stamp

g Gnmm
Company, Hut 00, ﬂn]a.i.t aine.

42 ALL Different Ceylon stamps, 1B87-
1948 complete, Victorian-to-date $6.00
Batisfaction guaranteed. Pius Gunawn.r-
dena, Batagama, Eandana, Ceylon.

HOBBIES AND COLLECTIONS
FOREIGN Medal ribbon packet. United

Nations, 1.00, sample 20c. Insignia-
eraft, 236 28th Avenue N.W., Bary,
Canada.

FREE Euth handicraft information.
Postcard to Ba r-Mm:mer 1472 Broad-
way, New York 18,

BELLING (10 *:H]-IJ} Hltch-m?&r collec-
tion. 16 for 10c—100 for T5c—300 for $2.00,
Jack Gray. 1120 Btate St., Massillon, Ohio.

BWA.PPER? Collector? Bend 10c for
sample Hobbyswap Contacts. 1326
South 21‘!:11 Omaha, Nebraska.

Dept. |

THE Holy Directnl'r for Men and Boys.
Box 91, So. Orange, N. J.

MILITARY Insi 22 different fu:
$1.00 (value $4.6 Introductor offer,

never before equnller] Prices and insignia
guide 10c: sample 6c. Hobbyguild, P35

FILMS, b Ralls. postpaid 127—§1.40;
120 or mn—-ﬂ : 116 or 616—§1.95, We
;x lenses, ete, *‘Cameramen,”™
54 Flft.h Ave.,,

New York 19,
REFLEX Type camera E'J Smm. Maester
lens, precision shutter.

Postpaid $5.95.
l'.'ln.vln erviee, 324 W. Randolph Bt., Chi.
cago 1 1.

GAL[ERA& Enlar rojectors. Lows
est prices. Free cata og avalicr Camera,
1822 Center. Pittsburgh 19, Penna.

FILMS, All you desire, 6 rolls 127, $1.65;
120-620, Hagﬂ I.IEEGI.E ﬂﬂj EEi:I:!l'l]m lﬂ
exposure, T ai
Fnlgu 122 Sharon. ﬂerw Ohio. pic

100 FT. Factory packed AGFA
speed 35mm. film $3.00 postpaid. mﬂﬁ
Alds, 160 East 48th, New York.

ADVANCED Amateurs anticipating
opening business, amazin m!taﬂs. Pho=
tographer, Midland Park,

PHOTO Finishers. 8§15 'IHII‘ thousand
cazsh pald for empty spools 127, 120, n‘.m,
118 nnd 616, erte stating quantities avail

mble., Howard West, 3 W. 42nd Bt., New
York 18, N. ¥

BASS Says: Trade cameras? For 36 years
Bass has satisfled thousands ev erel
Finest equipment available. Always satis-
faction guaranteed or your mun:y back!
Bass buys "em, sells 'em, trades 'em. Bass
Camera Company, Dept. AG, 119?4“ Madi-
son St., Chicago 2.

ATTATTONY 8048 | = |



CASH! Bpot cash for cameras, lenses,
B T and A i
Bend or Promgp
36 wyears of dependability. Bass
Camera comPan? Dept. AG, 119 W. Mad-
ison Bt

PHOTOGRAFPHY Fnr pleasure or profit.
Learn &t home, Practical basia training.
Long establizshed school. Write for book-
let. American School of Photography, 1315
Michigan, Dept. 3432, Chicago 5.

“USED Camera Directory, Box 1031-M,
Canton, Ohlo—Ilists hundreds of war-bar-
gain used cameras—35mm., Speed Graphics
HKodaks Rnl]eiﬂe:—-—nmnj' others, Send
25¢ for latest issue.

HAVE You 2o camera? Improve Your
hobby of photoegraphy and learn how to
make better pictures. Write today for our
latest book catalog and sample copy of
American Photography, containing articles
n.ml pictures by the world's foremost writ-

and photographers. Camera House,
lnl 253 Newbury St., Boston 15, Mass,

FHOTO FINISHING

ROLLS Deve with 8 enlarged prints
-3'5:5 inches 35c, Enlargement ocoupon
free. Skrudland, 6444 23 Diversey, Chi-
cago 35,

ROLLES Developed and printed I5e, or
eight reprints for 25¢ plus double weight
professional enlargement coupon free with
each roll. Cut rate qiunltt} would cost you
more elsewhere, all cameras
now available, Cut Rate Photo Bervice,
Dept. 5. Box 236, Reginn, Sask.

ie PHOTO Bale! Order one 8x10-in. en-
largement of your favorite snapshot at
new low price of 3%c, and get another for
1c. Bend only 40c and negative (not print)
for two 8x10 enlargements, and free lit-
erature—"How to Color Your Own FPho-
tos."' Write today. Bostonian Photo Lab.,
Dept, 104, Uphams Corner, Boston 25,
Mass,

FREE—Sct of fllters. Send names and
addresses of four camera owners. Phote-
Craft. l_'..-'gntnn 1. Ohio.

ROLL Deve and printed only 20cC.
EH M Diiversey, Chicago.

Skrudland,
68 OR &8 Erpcmurt roll developed and
rinted, 25c. Printed double =size 35c.
ompt serviee, Douu:la.*; Phnto Service,
Box 3352, Brentwood,

PROFESSIONAL #8x10 Oil colored en-
largement $2.00. Send negative and in-
structions, Johnson, 4006 West End, Chi-
cago. Illinois,

MONEY Back
25¢: Roll develop

antee—All this for
8 bigger deluxe prints
also 8 regular prints, plus two beautiful
enlargements and tasteful Leatherione
frame. Lifetone Photo Company,

819, Dez Moines. Jowa.

BLIDES, Black and white, from your
favorite snapshots, 6 for %1 in standard
2x3 cardboard mounts. Send any pictures
under Bx10 (returned). No negatives., Jane
Sherer, 16 Vietory Bt., Waukegan, Illinois.
YOUR Photo enlarged to 8" x10"', beau-

hand colored in permanent oils,
a eimulated leather al-

us postage. From I.:n!.l'
ar snapeh Specifly coloring
El-!rc;la; Eensey, B2 11 Ww. lllﬁth NE'W
or

BMITH Furpﬂuu.hw! Any 8 exposure raoll
developed, 8 nts and two enlargements,
?5¢, 8 double-size prints, 25¢. 35mm. fine
rain developed, 36—31,x41; enlargements,
0c; 18—656c. Cartridge refilled, 36 ex-
pusures, 35¢; 18—20c. Write for sample
print, mailers and price list. Smith Stu-
dios, 8 Baint John Btreet, Plains, Penna,

8 HOUR Service, Your & exposure roll
devel and t&::inttd jumbo or regular
size deckled edge if requested, 12 ex-
posure rnllu- Eﬁc 16 exposures 50c, 36 ex-
posures %1, uﬂ rfr!nta Jjumbg or regular
size 3¢ ench, A Im developed fine grain.
Workmanship, materia]:a a hour serv-
ice guaranteed hout, Quality Photo
Service, Box 468, San Francisco 1. Calif.

ROLL Or negatives deveéloped, 16 pic-
tures 25c. Dependable Photos, 2960 Gres-
ham, Chicago 18, Illinods,

2 BEAUTIFUL Hi-Gloss priniz each
good negative and enlarging coupon with
each & or 8 exposure roll developed 28c.
QOwlphoto Co.., Weatherford, Oklahoma.

FILM 6 Or B exposure roll developed &
printed pluz 5x7 enlargement free—com-
plete 25¢, Mail film to Joy-Photos, G.P.O,
Bu-xﬁl!lﬁ New ank -1, N X

"ROLLS | Develnped and printed, 25c. Re-
ggmts 2¢; 5x7 enlargements, 16e: Bxl0,
¢, Davis Btudiu Guthrie. Oklahoma.

FAST Delivery. Batisfaction guaranteed.
Eight erxpasure rolls with two prinita of
each exposure, 30c; or eight jumbo size

HALL-MARKED Oil mlored photos, | prints, 35c, completely finished. Write for
Your negative. "Write Beenle Oileraft, gpecinl reprint prices. Ploneer Photo Print
11319 Town Ave., Los Angeles 5. Calif. Service, Box 123, Wichita, Kansas,

FREE BEna I:n;ltar JFree album! Mail T Last we hl\re films: 116 and 616, 38c
this ad and two negatives for free snap=- 120 and 620, 33c ea.; 127, 27c ea. Roll

ghots complete In album! When you see
these free samples you'll want more, Ar-
tisto, Dept. 131, Drawer 230, Regina. Sask.

SPECIAL—50 Reprints $1, Suburban
Studio, 1410 Bond, Rockford, Illinois.

ROLL Developed, printed 20e. Reprinis
50, $1.00. Howard's, 3760 Fremont, Chi-
cago 13.

ROLL mvelnped prints, 25¢. Free en-

nt coup 'I"r mailer on request,
]Eﬁn th's Putu Nil-ﬁ. Dobson, Chicago 28,

THREE 8x10" Enlargements, 8100,
Eﬁmd negatives, Look Photo, Andover 1,
ASS.

QVERNIGHT Bervice. Roll developed
and 8 prints 30c. Finest 51-,1“"1:?' FUATAn-
teed, Ouor 13th year. Fhoto
Bervice, Box 375-B. Ban Francisco 1. Calif,

CENTURY Delivers work and service
that can't be beat, Bixteen famous Cen-
tury-Tone prints each 8-exp. roll 30c.
"Free mailers, Century Photo Service,
LaCrosse, Wis,

DELUXE Professional gquality enlarge-
ments, 5xT==25c, Bx10—>50c, 11x14=—51.00,
Beautifully toned free. Hand colored—
1,00 extra., Dept. A-1. 6313
ve., Philadelphia 43, Penna.

48 YEARS Of lerdership in finer photo
finishing. Genuine Moen-Tone guality,
Emmtd by thousands offers you prompt,

tl artistic wm'kmam: l? 0=

sure roll film developed 6 beaut fuI
nts or 8 tnlar:ements 25-: Develo

wmrnmnlic film S¢ extra. Let us cl'p

take better pictures. Free mailers

{E!?Ed lL:.:l ful hints. Moen Photo Service,

8, Wisconsin,

35 4x6 REPRINTS $1.25. MacDonald's
Photos, Box 28-A, Congress Park. Illinois.

INDIVIDUAL Attention each negative
guarantees ountstanding pictures. Roll de-
veloped and 8 prints 25¢. 8 beautiful Gxd4
enlargements B h film. Write Tor
free malilers and other offers. 24-hour
serviee. Universal Photo Service, Box 6120,
LaCrosse, Wisconsin,

52 POPULAR MECHANICS

Elmwood-

ﬁeve]uped all vour snapshots hand-colored
as beautiful as mest actual eolored hm—
raphy 35¢. Hand colered reprints

12 for 45c. Midwest Photo, Janesville 28§,
Wisconsin,

ROLLS Developed and elght 4x6 single
weight enlargements from any size roll
30e. Reprints 4¢ ench. Mohart Film Serv-
ice, West Salem, Wisconsin,

FILM Developed, 8 album size enlarge-
ments or 168 sparkling nts, 25¢c; 8 snap
4x6 enlargements, 30c. Rerprinta eac
mntn:t prints, Ze; album m!lr;emmt:,_
de;  4xb lnlmeumnta 4c, Crystal Stu-
dim 158-F, Rushford. Minn,

BIGGEHT £1.00 ‘\Falueﬂi? 35m’m sili.uia-{ll:,a
exposure fine grain 3lx
fnfa:lemenl.s deckled. embossed margin
and date. Eighteen exposures T5c; 16 ex-
osure splits 55¢; 36 exposure reloads 50c,
al: return this ad with $2.00 and we
will send five 36 exposure reloads, Free mail-
ers. 8 exposure rolls in beautiful, deckled
eontact finlsh with embossed wide margin,
25¢. Mail Film Bervice, Box b440A,
Chicago 80, 111
B m{}x Prints and two professional
eénlargements 25¢. Bend roll or negatives
for trial offer. Young Photo Service, 405-C,
Albany 2. N, ¥.
GLOSS Flnish enlargements. 4 5x7 from
negative 50c, 3 5x7 from photo 50c. Rab-

Renshaw, Jr., P.O. Box 478, Chester,
Penna.

FHOTOGRAFPHY For pleasure or profit.
Learn at home. Practical basic training.
Long established school. Write for book-
let. American School of Photography, 1315
Michigan. Dept. 3451. Chicago 5.

8 EXPOSURE Rolls 25c. over 8 exposure
40e, for one Velox print each and free en-
largement coupen. Reprints Je, minimum
3%c. Fred D. Eastman, Bode, lowa.

BEAUTIFUL Double-size pictures 3lac
each, from 116 and 12& nesn ves, 314 x:&a
from all other sizes. All w:rk aran’te
Overnight serviece, ed and 8
pictures 30c. Roll 12 plctuﬂ_'ﬂ i5c. Roll 18
pictures 60c, Enlargements on double
weight portrait paper 5x7—30¢. Bx10—=E&0e.
Copies made from mr@gﬂlcmu T5¢. Pacific
Ehﬂ}n Bervice, Ban Francisco,

flir

EVERY Picture an enlargement!
sparkl mm:- enl ments
o: elarge. Testints 3o Eniates PHote:
ArEE Tepr
Box 791D. Boston., Mass, -

SENSATIONAL Introductory offer] Send

snapshot or negative, this ad, and 3c
We'll send nu & beautiful 7"x5" en-
largement! , Eodak roll developed with

16 guamntead deckled-edge wvelox fade-
proof rrlnm or 8 double-size prints, 25¢l
Special! From your negatives, 16 regular-
size or 8 double-size reprints, 25c! Can-
did rolls—36 exp. . developed,
ated. enlarged to 3xd4, $1.00! 18 exp.
Reprints, 3x4, 3e We have new,
perfect 35mm., film. Low prices, Free
mailers, details on request. American Bta-
dios, Dept. 279, LaCrosse, Wis.

Vi

fi-8 EXPOSURE Raolls developed and en-
larged mammoth size 30e. rints 3e.
Thrifty Phctos, Box 48, South Cate, Calif.

MOTION PICTURES AND SQOUND
EQUIPMENT

B—16MM. Film bargains, Sound, silent.
Big catalog. HKodachrome sl.mplnﬂuetnm
Warrington Films, 1418 EKnecht Ave.,
Halethorpe 37. Maryland.

16MM. SOUND Films., Complete sub-
jects, good condition, $1.95 p-:r 400" reel,
up. Write for list of over 200 available
titles, Blackhawk Films, Dept. PM2T,
Davenport. Iown.

NEW 1846 Model 35mm. twin s.0.1, pro-
jectors with amplifier and apﬁ.ter m-
lete, ready for use. HES

t. film capacity nf.rllrht. Itad ll
mediate delivery. Trades accepted. Kln.!'
other good bargains in 16mm. ::nd A6mm.
projectors, films, cameras, rewinds, splic-
ers and sereens. M I's, 64 West 48th
Bt., New York 19, N,

“MISS America Pageant.'" Al;]n.nti(: G!lt,y
beauty contest, 8mm., 50 rt
chrome, .S'IM lﬁmm
Kodachrome, 514,75, cu]nr .um "W-.h
kiki Hula '™ $1.00. Catalog, 2 Wq:l.d
in Color, Box 392-F, Elmira, N.

UNUSUAL 8-16 mm. Film Blﬂllﬁ!h

cita with sample film, 10c. Nationa
g‘ﬂ:am change, Broadway, Bta. E, Toledo
. 0.

THE World's Grentest Passion Play,”
all sizes sound and sllent. Write Hemen-

way Film, 33-F Melrose St., Boston 18,
Mass,
NEW

Motor driven 1ﬁm.m_ r

£16.00 postpaid. Bterling's. urth-

ampton, Easton, Penna.
FREE Illustrated catalo New 8-14
"Spring, Os-

releases, Bryam. Fllm.
sining, N.

GB&RANTEED Fresh movie film/ Dﬁ.‘lltﬂ
loading! Processing free! Three s
double Bmm. $3.46! Bix single Bm.tn for
lm:l\-c% $3.50] Postpald. Eso-B, 828 West
39ith, Kansas City 3, Missouri.

S0UND Silent nmjﬂ:tnn. hi:l.'d I.n Ie'i
films. Transcription pl il
for catalogs. Hallenbeck lag*h‘&:.'l Bn:u.d
way, Albany, N. Y.

35 MM. Silent sound films, projectors.
Bedner, 5300 Bo, Talman, Chicago.

PROJECTION EquPmEnt bargains,
8-16mm. films. Tuwm
535 North Fortieth., Phﬂel@ hia 4

T NEW | Pru,:lect.ur 8hows slides, pcil:tum
comic strips, etc. Projector, slides and

electric cord, $2.25. Send $1 d it. bal-
ance c.o.d. United, 2309-PD Wrenoe,
Toledo, Ohio.

TALKIES: Convert your silent 18mm.

troductory offer: Send this ad now with
$15.95. check or moncy order, and we will
inelude sound test fllm, instruction man-
ual and’ full infermation on how to use
with :'nur radio, postpald. or send $1.50
for numglﬂe blue prints showing how to
make adapter yourself. Soundtech, Box
3071. Hollywood 28. Calif.

1947 EMM-16MM. Catalog free! Ese-8,
B3 West 39th. Kansas ity 2. Missour].

16MM. Sound film and equipment rental,
sale, exchange. For home, club, church,
achool, road showmen. Kunz Motion Pic-
ture Serviee, 1219 Vine St.. Philadelphia
gl.[dl'enm.: 432 N. Calvert 5t., Baltimore 2,

“SURPRISE'" Assortment 8-mm. color-

ful fitles! $§1. Guaranteed. LeMoine
Films, Nevada., Missouri,
FREE Movie catalog; cameras, projec-

tors, films. 35mm. press cameras; photo-
graphic items. Goodwill Company, Jack=
son, Tennesses.

l

SINGLE Eight fllm for Uﬂivex B0c roll
16mm. 100 foot £2. 60 h':;l:lul:lil:.qI r H!
Cine Products. Box 1134 T



36MM. Silent Holmes projector and
medal DeBrie, all accessories, bargain.
Id:uds. 30564 Arunsh Ave., Baltimore,

OWNERS Of home movie projectors.
Project the original authentic outstand-
ing home movie production free. BSend

tal card today. Preferred Films, Ham-
m 10, Ohio.

BMAML, -16M M. Silent-sound—Black and
white and colored film, sold, rented and
excha ., Most reasonable rates in the
East. Pree catalog. Home Movie Service,
1423 M. 15th St., Ph.ila. 21, Penni.

LEARN Prufunlunnl motion plcture

technigque at home, Free catalog. Motion
Picture Institute, Birmingham 4, Mich.
COMPLETE BStocks always of Castle,
Offcial, Pictorial flms, B8mm., 16mm.,
sound. Musicals, soundies, free catalogs.

We exchange your fllms and equipment,
or buy them for cash., Frank Lane, § Lit-
tle Bldg., Boston, Mass,

16MM. MOTOR Driven projector $16.00
postpald. Selco Products, Danvers 1, Mass,

HOME Movies. All kinds, Gltall::n 10¢,
Box 337-A, Valley Stream, N, ¥,

FRESH Maovie camera ﬂlmn 100'—16mm.
%35, three rolls $8.00, 25' double Bmm,
1.25 dev ]-;rpi.n.f included. Ambma:ln‘r,
T9-A Q Street

HOME Hmrlea MI huL aﬂn ﬂmm
16mm. silent and sound af money-saving
rates, Detalls for a dime. Midland, Box
428, Oak Park 4, Il .
BASSH Savs: 36 years of leadership in the
motion picture quiﬂmtht. fleld.  Bound
projectors, & and l6mm. equipment, finest
accessories, Bass bu.ru em, sells "em, trades
‘em. Always satisfaction guaranfeed or
money refumnded! Bass Camera Company,
Dept. A, 170 W. Madison 8t., Chicago 2.
I BUY, Sell, swap, rent s5.0f., 8 and
16mm. films. List free. Harvey Iris, Box
539, Brockton, Mass,

~ MAKE %8 To $10 net profit daily with
our Bmm. or 16mm, projector, Details
iru Mnmn.l.f 10806 Glenroy Ave,, Chicago

UNUEU.JLL Home movies—travel, adven-
ture, sports. news, war films, Many film
m.:rgl.ins Bls 1946 catalog and sam ln

me. A Box 65I0-BG, Ph:lndelp
E:I Penna.

T LEARN Movie projection, mana;
F‘:’ catalog, Theatre Institute,

ent.
Imira,

MOVIE Camerns films. 100" 16mm, £2.50,
25' double Bmm. $1.25. Free developing.
IBﬁet%er Films, 742 NewLots, Brooklyn 71,

BEAUTIFUL K Kudnchmmz slide nnd list
265¢. Art Blide Co., M-1, Canton, Ohio.

MUSIC AND MUSICAL INSTRUMENTS

HAWAITAN Guitar chord chart $1.00,
Over 650 chords in A- E Tth- C2- B 11th—
Notes and diagrams by Sol Hoopll and Dick
McIntire. Best for arranging. Fator's,
Bciﬂﬁr So. Vermont 5t., Los geles 37,

alif.

PLAYER Piano rolls. Two for 95c. Old
favorites and newest hits,. Send for free
list of over 400 titles. The A. Bachand
Co., Dept. 1, North Adams, Mass.

ACCORDIONS—Brand new. Just re-
ceived from Italy. Also used accordions
Del Principe, 3&1 Bo. Wabash,

for sale,
Chicago.

WE Want song peems and lyries on all
subjects., We oﬁF the services of a noted

Hollywood motion picture composer nnd
ATTANEET. your today for con-
slderation and our lberal offer. Holly-
wood Melodies, P.O. Box 2168 PM, Holly-
wood 28, Calif.

MELODIEE Or lyrics £3. Copy my !ﬁlb—
lished szomg free., Edward Attwood, New
Edinburg. Arkansas.

BONGWRITER'S Magazine! 10¢ copy.
$1 ear, Songs published free. "'Bong-
writer's B‘.eﬂ.ew." 111-M West 48th, New

York.

FREE!
Kleinman,
H. Y.

Entertainer's seript eatalog.
25-31-B 30th Rd., Astoria 2,

ORIGINAL Musle composed
words. Printing done by musle tme Bar
ess. Reginald Belcher, Florham k.
HNew Jersey.

EEEP Your piano tuned. Tools, instrue-
tions, ine ve. Particulars free, P. T,
Crane, 272 North Mountain Avenue, Upper
Montclair, N, J.

" BWISE Muslcal movements $4.50. Mall
check with order. Also musical Lucite
photo album and cigaret boxes. Lucite
serap avallable. Novelties of Distinetion,
131 W. 42nd, New York City.

Al. Moqg
Hn!lrwnod EE Calif.

MUSIC Lovers. Por flve new songs send
£1.00. Art Music Co., 1658 Broadway,

MNew York 19.
MUSIC Arranged, So printed. Frank
Wildt. Music Publisher, ter, Penna.
SONGWRITERS! Duutnndina: ethical

offer. Hibbeler, C5, 2157 N. Avers, Chicago.

MUSIC Manuscripts photostatically du-
plicated, §1.00. Clearprint, 118 Washing-
ton. Elizabethtown, Fa.

BONGWRITERSE—Lyricists—poets, This
is your chance! Send your name and ad-
dress. Banner Music Publishers, Box 848,
Grand Central Annex, New York 17, N. Y.

SONGWRITERS! A limited amount of
songs wanted for radio distribution. Tin
Pan Alley, Inc., 1650 Broadway, New York
19. New York.

S0NG Poems. Send to established com-
er and learn truth t song writing.
rnon Leftwich, 659 So. Orange Drive,

Lcus .&nulﬂa, Calif.

PRESENT Your so professionaily to
publishers, recorders. You can win too,
We zet music to your poem, send you 10
prints with har-symb $15.00. We made
griginal copy of Cement Mixer. Holly Star
Music, 6411 Hollywood Blvd.,, Hollywood
28._Calif.

HARMONICA Magic. Easy new system
eliminates notes. Self instruction method
includes 75 songs. Send only $1.00. Money
back guarantee. ‘Harmonica Magic. Dept.
PH-iHBu 3445, Merchandise Mart, Chi-
ca

SONGWRITERS, | 0oUr S0NES com-
pleted by an hn:n.as't. exp em:ed ArTANZET.
Submit songs for free analysis. Tommy
Eilboiirne, Box 1253, Bakersﬂeld Callf.

THE 96 Page “‘The Complete Songwrit-
er” tells how to write music, words, ar-
rangements and blishing. Send $2.00
M.O., Puritan Publishing Co., Ine., 343
So. Dearborn St., Chicago 4, Il

“GUITARS"—"Band and orchestra in-
gtruments'' — “harmonicas.” List free.
Rudolph's, Atehison, Kansas.

BONG Writer's attention! The amazing
demand for phonograph records, necelerat-
ed by more than 300,000 juke boxes and the
hits popularized warrants vour immediate
consideration. We are oflering song-poem
writers the rare opportunity of having es-
tablished composers collaborate on appeal-
ing material received this month, Recola
Records, Box 987P. Hollywood 28. Calif.

POEME Wanted for musical setting.
Send poem for immediate consideration
and -free rhyming dictionary. Richard
Brothers. 24 Woods Building, Chicago.

SONGWRITERS—Send poems for im-
mediate examination and free book. “"Your
FPuture in Songwriting." Radio City Mu-
slc Academy, 1674 Broadway, New York

City 18,

WANTED! Lyrics, melodles for songs.
We arrange, publish, sell. Superior Song
Studios, Passalc, N. J.

ACCORDIONS, New and used at whole-
sale ?rlcea Bave up to 5100.00. Buy di-
rect from factory. Del Principe, 207 So.
Wabash. Chicago.

BEFORE Sending your poem to be set
tu music, know your composer, Pree fold-

uin, 5333 Ll. Cresta Court,

POEMS Wanted for musical setting.
Send poem for immediate consideration.
Five BStar Music Masters, 630 Beacon
Building. Boston.

B0NG Poems wanted. Free examination.
McMeil, Master of Music. 610-PM South
Alexandria. Los Angeles, ClIII

WRITE Songs. Blg money and reputa-
tien. , Write for Information. J. Gordon
Pub Co.. 201 N. Hoyne Ave., Chicago,

WAR Surplus radlo parts—IN21 Byl-
vanla crys 08c, condensers, resistors.
Free bargain lists. Erie Bue{pla' &8 Ex-
change Street, Rochester, N

YOUR Mew free catalog is ready! Ra-
dionic's catalog lists hard-to-get radio
parts and books. All available for immedi-
ate shipment. Bend today to: Radionle
Eguipment Co., Dept. 58, 170 Naszau 8t.,
HNew York 7, New York.

RADIOQ, Electronic parts and equipment.
New and used. Write for free list. High-
bridge, 340 Canal Street, New York 13,
New  York. S S

HURRY! Hurry! If you want to become
a radio service expert in & hurry. No
i:irﬂioua experience required. Nothing else
fke it. Write Hazelton Enterprises, Dept.

302 Temple Court Bldg., Chattanooga 2,
Tenn No obligation.

82 BRINGS You a ocne pound 'p-l.l:kﬂ.ll
of radio component paris, no screws
nuts ineluded. Dunlap, 219 8. 1Tth, P‘h‘:ll-—
delphia 3, Penna.

HAYE You a radio problem? Write for
free estimate and include problem. Radio
Consultant, 333 W. 87 8t., New York 24.

T MEMORIZE Hm‘ae cude T ,‘[.d (:{u 10 les-
sons 25c,  Jayson urch St
Statlon. New Yor

AUTOPILOT ﬁmnIlﬂer.
tubes, su: plate relays, ete.,
tive au?‘u list, 1 Engineering Asso-

i.T.en. r Hills Branch Box 26, Dayton,

seven locktal

‘I'HGUBJLH'D Radlo surplus bargains,
Send Ge stamps for list. Campbell, 3800
Kingie, Racine, Wisconsin,

TRANBFORMERS, 110-6.3 Volt cased,
6 amp. wll‘.h terminal strip, $3 ecach plus
postage on bs., no c.o.d. Dunlap, 219
8, 1Tth, PhiladulEh.ia. 3, Penna.

BUILD This world's smallest a.c -d.e.
radio with built in loudspeaker! Uses one
tuba! Easily fits in ladies’ handbag ar
briefcase. SBend 50c for plans, photos, In-
atrucums Louis Toth, PO Box 110, Bia-

r.m I;-! New ank 25

EXPERIHENTEHE Etud.ent.s AmMi-
teurs! Giant grab bag assortment of radio
parts, tubes, speakers, transformers, Is,
ete, 10 lbs, £3.75; 25 lbs, $8.50; 100 I'I:u
£25,00. Radionic Salvage, 18518 Winthrop,
Detroit 195, Mich,

"BUILD Your own radio. 5 tube super
het kit complete with tubes and cabinet.
Using 50L&, 3525, 128A7, 128K7, 123QT7.
Easy to wire. Your cost §16.85. MoGee
Rodlo Co., 1330 Broadway. Denver, Colo.

5 DISTANCE Cetting radio diagrams,
50 cents. Having radio problems? Write
for estimete including problem. Akerberg
Radio. Stanley, North Dakola.

CATHODE Rnil' tubes 5CP1's brand new

$£7.95. socket with tube 45e, otherwise Dle,

include 5-lb, shipping postage in your re-

mittance, BCPl steel shields 85c (3-1bs,),

New 954-B56 Acorn tubes, original cartons

89c each postpaid. Free electronic bar-
in list. Ohmeyer EI:ui|r|.:|:mer|1ftq,r Dept. D,
irview Bivd.., Hempstead, Y.

ANNOUNCERS Needed as rnd.i-n indus-
try expands. You may qua.l.try Write:
Dept. A, P.O. Box 4703, Dallas, Tex.

BUILD Radio. Complete kit with tubes
$10.95. Details. Radio, 9418e Avenue A"
Brooklyn, N. Y,

POCKET Radio! Buoild new vacuum
tube super-midget. Plans £1.00. United
Moanufmcturing Associates, 3316-4G, Fork
‘Worth §, Texas.

ONE Tube radio $8.45 Complete with
batteries, tube, phones, aerial. Clanim, 135
Crown_Avenue, Dayton. Ohio,

LOUD Bpeahinﬁ crystal radio, improved
design, Illustrated plans 25¢. Radio Clinde,
10621-C Euelid, Cleveland 6, Ohio.

RADIOS AND SEUFPLIES

CUSTOM Built electronic equipment
bullt to any specifications. Estimates [ree.
Modern Electronic Laboratory, Dept. EB,
Box 353. Brunswick, Maine,

FLAT Rate schedules improve ;;ruﬂts
Compiled from 500,000 jobs, Wri’a.- -m' In—
formation. Radio Egquipment Co.

W. Franklin Ave., Minneapolis 5. Minn

STEEL Shelves, adjustable. & x18" X367,
Other sizes. Radios, record 'laerm Auto-
matic changers. Re-Ampliphone,” Milwau-
kee B, Wis.

RADIO Parts and supplies. Tremen-
dous savi List. Electrnnic Trading
Post, Box 1076, Santa Fe, N. M.

BUILD F‘lue&t, e:tra.-lnud crystal set.
Instructions, 15¢. "All about crystal sets.*
booklet, 45c. Catalog free. Amorose Ra-
dio. R=4, Hungary Road. Richmond. Va.

NAVY Surplus—Operator control box
£1.00 postpald. TBYS walkie-talkie 28-
B0Mec. with 8 tubes, headset. microphone,
locker case, instruction book £49.00. Van
Sickle Radio, Indianapolis 6, Ind.

FAMOUS "Allen" Midget Semi-Fixed
Crystal Detector, set bullding plans and
100 late crystal set distance reports all for
§0¢ postpaid. Allen, 427-P, Clinton, Ma.

MAKE BSimple, tubeless, batteryless
distance-getting crystal radios, Crystal
and {llustrated Instructions 25c postpaid.
Allen, 427-P, Clinton, Missour].

FM Can now be heard on old radios!
Very simple adaptor! Bend postcard for
free data! Topical Emprise urpumtlon.
1527 Highland. Box 42, Loulsville 4. Ky.

RADIO Techniclan and radio seniﬂ:-e
courses. Training for federal lice
American Radio Institute, 101 W. 63 8t
Iﬂ;e;i?ﬂ:‘z City. Approved under G. L Biil
o ghts.

REVISED Plans 18 long distance erystal
sets, Including “Radiobuilder'"—326e. Lab-
oratories, Box I-c, San Carlos, California.
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BUILD It yourself, laboratory designed,
radio receiver, hi-fidelity amplifier, phono
oscillators, volume expanders compressors.
Drawings, lterature 50¢, Staretone Elee-
tronics, 608 Seneca Ave., Brooklyn, N. ¥.

BUSINESS OFFORTUNITIES

MATLORDER  Advertisement writing
with “guts!" Letters, circulars, campai
written to order, Reasonable! Finkle Ad-
'urt.iuing 120115 BSouth Ogden, Los An-
geles 3 S

GWN .& mail-order paper pruducl.u: bus-
iness. Sell envelopes, tags, bags, boxes
by mall, wholesale. Tremendous demand.
Steady profits,. No capital necessal
‘Write Omahan Envzlupe Eervil:z Dept, 1
4721 California, Omaha 3, Nebr.

INCORPORATE YI.‘III!-‘ business., Dela-
ware laws. Many advantages. free details.
Tax Research Bureau, Inc., Delaware
Trust Building, Wilmington. Delaware.

MAKE Your own automatic electric wa-
ter heater, Save 757:. Big profits selling
to others. Write card to Crane Electric,
Eulm 4a. Oregon.

BELL Religious goods meil. Big
profits. Work spare, full time. Small
agitaL Everything furnished. Cleveland,

BS Whibe . Clyde, Ohio.

T BTART A ma.lling “list business in spare
time., Big profit. Steady demand. Details
iree, MacAndrews, § Buick Street, Calais,
Maine,

START Home manufacturing business
making Clerning Compounds, Soaps, In-
secticides (DDT), Cosmetics, Polishes. No
mlnhiutr]y. Literature free, Eemix, Park
Ridge. I11.

OFERATE Pruﬂtab]:e mail order busi-
ness.  Good Ex Details free.
E L. anson -H $ummerdal.e. Fenna.

" UNPAINTED Wall plagues 2iz¢c up. 1l-
Iustrated lst free. man, 642-A Broad-
way, Bt. Paul 1, Minn.

MAEKE Money maki movies. Experi-
ence unnecessary. Book of plans, 32.00.
Information, stamp. World in Color Pro-
ductions, Box 302X, Elmira, N. Y.

WAR Burplus without bidding, MNew
products, stock articles. How to buy,
prices, addresses, Advance information.
Catalog sheets, each week. Detalls free.

Rush name. Maupin, Tipp City 33, Ohlo.

SUB-MANUFACTURERS, Dealers, many
territories still opén. Build and service
wooden composting cabinets for our cus-
tomers to convert garbage, organic wastes,
into valuable fertilizer, Permanent t=
wir business, Western Compo, 3614 8. E.
Ninth, Portland 2, Oregon.

AMAZE Others. Add faster than adding
machine, Free details. Math Institute,
Box 633, Mobile 4. Ala

HOW To make money by mail. Easy
way to start new or expand your present
work. Mo capital needed. Mo loans. As-

tonishing, full particulars free, Granite
Book House, Box 867, Portsmouth, New
Hampshire.

MAEKE Cuts from photos and drawings.
Simple. Inexpensive. Both processes $1.00

Lucius Dawsonoa, Box 20-A BSta, *°J,"
New York.
CARDED Nuts 24/10c. All kinds, Sam-

cards $1.40. tuck Distributing Co.,
5 Hillview Ave.. San Rafael. California.

YOUR Own business! Make money on
the side. Manufacture “plastic novel-
tes."" Big profits. Free folder.

1087 Elm, Manchester, N, H.

WHOLESALE Distributors: Amazing
patented screwholding screw drivers! Re-
moves, holds, inser screws  instantly
hard-to-get-at places! Counter displays,
advertising lterature, demonstrators fur-
nished. Factor anics, electricians,
stores uantities. Big repeats! Re-
fundable al offer! -Millen Mifg., 312
Miller Bullding, Boston 10. Mass.

T MECHANICALLY Inﬂined men — Own
and rate general appliance reﬁnlr shop.
ete, {llustrated course ows you

how, Welding., refrigeration, moter re-
pair., how to get buslness, ete., all phases

Pinetree,

COMFORTABLE Income, prestige and
tumre. selling America’s oulstanding Bi-
religious and educational books
nmi Fast sellers including History Worl
War IT. Midwest Co., 745 N. Central Ave.,

Chicago 44, Illinois,

FREE. Mail order trade magazines and
books, A. McClow, 2261 Marquette, De-
troit 8. Michigan.

ENJOY The
of your own

rofit, security and dignity
ness.  Less than 00

needed. Midwest Drug Company, Colum- |

bus 15, Ohio.

“%EULL?BI mgﬂt mﬂmmﬁlm sells for

our pr e, eulars,

Carl E. Edwli.rds 1351-28, “‘I:.‘-:gun::l'“t Maoines,
.

MAKE Boap at home. No machinery.
Profitable, Literature Iree, Eemico, Park
Ridge, 18-8M). I11,

s oo e e el e
¥ v exible m B gl

EARN Money with texille painting
course., Details free. George Gundrum,
LeRoy, Michigan.

SUCCESSFUL Moneymaking mml order
o?&m.umues Free literature. Geele,
North Port Washington, Milwaukee

12, Wisconsin,

FREE Literature. Tested money mak-
ing business ideals. Kelly, 8544-AF Whit-
comb., Detroit 27, Michigan.

SOMETHING New! Buper X red l.'lquir.‘l

molding rubber. Hot or cold cas
Sample jar 25c. Quart $3.00. l:!.a.l.lEs
:ll]n'm . Wooley, 115-A Donald, Peoria,

CLASESIFIED Directory. Trade maga-
gZines, 3343 puhli:at-lum with complete ad-
dresses, $1.00. - Commercial Engraving
PuhluMn Co., 340 North Ritter, Indian-
apolls 1 Ilg:l.i.nl..

MEN, "i'-nmen “Everyvbody Likes Candy.'"
Learn to manufacture professionall
home. (Our 35th J.ru.r} Ragsdale Ea
dies, Enst Orange 2, N.

BPECIALTY Manu.fnnt.unng. the hig
money business that can be operated any-
where, start on a very small eapital; we
supply dependable formulas and complete
instructions; get interesting free et
“Moneymaking riugities in Specialty
Manulacturing." Howard Robinson, P}:LG :
1300-A Bouth Ohilo Btreet. Sedalia, Mo,

WHOLESALE Catalog, directory 10
Thousands of articles. Stafford Sales,
86115 N. Jefferson., Indianapolis 1, Ind.

FORTIFY F’uture hnme mail order, $5
required. Harry Punch, 1328 Grace, Cin-
cinnati 8, QIED\.

1000 FRESH MNames, Opportumi
ers. 10e, Amazi plan Iree
305-West 8th, I.-usuinzeles,_

T DOLLARS Daily! Start :hnme mailor-
der businesses. "Details free. Dufly, E-56,
Covington. Ky,

RUBBRR Molds £1.00 up. Illustrated
list free. Oman, 21:A Broadway,
§t, Paul 1, Minn,

OPERATE P Profitable mail order busi-
ness, Good unity. Write Walter
Bervice, 4159 t 112th, Cleveland 5. O.

MAIL Order :m.nt. package books, plans,
Amazing lifetime ﬁamut.eed income £2.00.
Robert Martin, P &7 Hart Street, New
Britain. Connecticut.

YOUR Own original, exclusive mail or-
der business—built by nationally known
consultant on tested, proved success prin-
ciples. The way to big-time profits. Only
few hundred dollars capital needed. Free
bulletin, details, proof. Erol Slater, T07
8. Hill, Los Angeles 14, Calif,

seck-
nited,

| Money for Ambitious People,'

Erﬂcﬂﬂgm ﬁ 2 ?Jnl]un £9.00,

oW m oney mntee.

Ruhhermnt 3ETIA California, £In
LEARN Flamepraofing and mo oof=

ing. A new and growing business,

to treal rogs, carpets, curtaing, mat-

tresses, furniture and auto uphulaterr and

fabrics of all kinds. Complete instruc-

tions for rating an application service
lus enough of this new p:teut.ad ‘gmduut

o periorm a $12.00 job,
Ehmlurt. 501 West Santa C’I&ra, Ban Jose,

§530.00 A WEEK Can be made by you, at
home, in spare time, without personal
selling or canvassing. 36 pa book “More
shows you
how. Sent for 10c. United Publications,
Divisional Headquarters, Bosworth, Mo,

FLEXRIBLE Mold $1.00 postpaid, Make

gifis. novelties. Scotty d mold, full
manufacturing information, ﬂlult:rl.ted

mold and material cat
l.rant,ze Rubbe:m&logum cuﬁm.
0 Diego., California.

LATEST Giant information directory—
Bources 500,000 artieles wholesale, retail
Mail order op tunities, tips. $1.00. Ma-
uutul a2 " Union Avenue, Brooklyn

New York,

Gﬁﬂw Bean sprouts for market in dark
room without sun or soil. Payvs well. An
economical, vitamin rich food, high in
minerals and proteins, Excellent substi-
tute for meails, eggs, butter r.hme, ete,
Free literature, Mrs. Nickell, 1, Box
4564, Bend, Oregon.

SECRET Invention. Millions of car own-
ers buy on sight. No competition. Huge
Ful’lts Easy made at home., Exclusive
erritory. Plans complete ready to go
$1.00. We cooperate. P. O. 201,
Marion, Iowa.

“WHY Job worry? Learn electro- iat;l.ug
1ntmst1nl_f hln:m:r tm.h:l business. g:-.'
brings ful ree, Plater Hy

t
MC, P.O. Bm: J'J'E National Glg c.‘-'ﬁ?
WRITE Golderalt Flastics, Box 228,
Long Beach, Calif., for exclusive money-
making o rtunity.

OFPERATE profitable mail order business.
Splendid opportunity. For detalls write
Rausch Serviee Bureau, 543 5. Broadway,
R-701. Las Angeles 13, Calif.

shoes,

LEARN How to metallize bal
Quick easy method. Have a business of
your own. Complete instructions by mail
.!.s:mlziaﬁed Industries, P.O. Box 184, New-
AT

125 SUCCESSFUL Businesa plans. Broad-
gide free. Crown Books, ﬂ}mrlutte_%

M:.'. KE Money operaling mail order busi-

ood opportunity  for ambitious

!I Details free. Bryant Heowell,
11 Arkansas,

LIQUID Marble—make in any color.
Soundproof plastic Hooring. Flexible
molds. Cast novelties, plaquea. atatua.r:.r
Big money—your own business,
alog. Write Bing Products, 88-AT Bmd
Sireet, Boston 10, Massachusetis,

YOU Too can make beautiful mirrors
from Inexpensive window glass. Formiila
with complete working details for dollar
glé}i Tesco, P.O, Box 188-C Wilkes-Barre,

POSITIVELY Btarts you in profitable
mailorder business, Profitable business re-
Eeﬂt-er Free details. Bkyland Bpeu:inltiea
83 Cloyes Street, West Asheville, N. C.

""AT Home— Your own manufacturing
business: making popular $£1.00 novelties,
Cost you 3¢ t.u 15e. Everything supplied.
Write Bo-Lo Works, Dept. H-600, Cincin-
nati, Ohlo.

DO It with zea shells.

Attractive jew-

covered. Free literature. Christy Supply. elry. Big profits. Free instructions. Werts,

Dept. 167, 2835 N. Central Ave., Chicago, 1429-56th Ave., Oakland, Calif,
MAEKE Liguid marble, fexible molds, FREE Instructions with ﬂtct:rm:nlutn:
statuary, art goods, novelties, artificial | kits $2.45 up plus postage. Plate baby's
shoes, novelties, fishing spoons, ete. An-

marble flooring. Literature free. Eemico,
Park Ridge. 8M, I

MONEY For vyou. Start home business,
Free leaflet describes 137 plans, Specialty,
Box 43. Station N, New York 23

BTART Profitable business, sell amaz-
ing cleaners under ¥our name. Bamnple
%Eﬁl Linnell Co., Box 1720A, Cleveland 5,

0.

chor Sales and Service, 3519 Texas Ave.,
B.E.. Washington 20, D C.

OPERATE Profltable mail order busi-
ness. Splendid opportunity. For details
write West View Sales Co., 1241 6th Ave.
Narth, Ft. Dodge, Iowa.

BICO Moneymaking
Universal Sales, Box 1

fﬂﬂ-l.l:‘llt—lﬂ Free,
Peoria, 111

54 POPULAR MECHANICS

Source 1% mil-

WHOLESALE Dire A
ted, 305-W. 8th,

lion articles, Free,
Los Angeles 14, Calif.

EP’EC:LAL Liquid molding rubber. Fres
sample. Quart. £3.00, gallon $10.50, Fres
instructions. Universal Sales, Box 1078-A,
Peoria, T11.

BOOKEKEEPERS: General ledger and tax
report  experience, Operate nent,
profitable accounting service for the small-
er business, Part or full time Simplified

method. Write now! L. A, Bell 1404
West 235th Street, Cleveland 13, t:lhl',o,

START Costume jewelry business, Write
%mtkume Jewelers, 264—5th Ave., New

or

“BELL B By mall to hu
This is over-prosperous muptm
Details free, Fredericks Books and Sup-
plies, Box 1810-P. Houston, Texas,

bl of pro

EAR'IHWGRM Culture, A home indus-
Send postcard for valuable free bul-
lrllu on “‘Earthworms: Their Intensive
Propagation and Use.” Thos. J. Barrett,
{E;Hﬁ-hm“ter Farms, Box B-488, Roscoe,

LIQUID Rubber for flexible molds, The

real stufl. Send for illustrated instruc-
tions on mold makin 5-1:1:. Apex Plastic
. Chicago 26.

Products. 1740 Estes
lywobd. Ji

£46 FROM Square fu-ut-
necessary. Write, Woodarts, X-31, Br
water, Mass,

ACCOUNTANTE, Bookkeepers, g
our system. Forms !unﬂshed Ba.
& Kennedy, Public Accountan
bersburg, Penna,

TYPIETS. Profitable business at home.
Complete authentie informa , Bbe
C.0.D. Toe. Gaunt, 3521-y Broadway, Chi-
cago 13, Iil




MAKE Big money now, selling our bau-
tiful plagues. m!:in:r e&’““ﬂiﬂu:“ﬂﬂfﬁ‘
grapa reproduced in -
mam& one., Send for sample. No in-
vestment. Dale Bpeclalty, 100 Hudson St.,
Dept. M, New York 13, N, Y,

RUBBER-COTE Latex makes periect
lasting flexible molds. $3.00 quart, $10.50

allon. Rubber molds for sale. Morgan
Lu Co., 4923 Rockville Road, Indianapolis

Ind.iana,

mc BRINGS You hundreds of money-
mﬁnx prupus{uum plans, f§deas, upt?c
wholesale supply sources, magazines—i
value. Oardenville Publishers, Garden-
ville 5, New York.

NYLON Tooth brushes sell fast. Good

fit. samples 25c. Robert Frost, Inc.,
20 Broadway, New York 6, N, Y.

PROFITS In plastics, Instruction 25c,
Craft Co-op, Dept, 19, 3928 Dumaine, New
Orleans, La,

REFINE Used oil without cost.
umm free. Arthur Yesk,

Great Neck, N. ¥.

Partic-
17 Cuttermill

E.ﬁ,EH In your spare time at home. 150
new ideas free, Edgar Brinson, 212 W.
133rd Bt., New York 37, N. Y.

UICK Money! “Repairing car bat-
teries.’” At home! Easy too! Write, Bat-
teryman, Grand Junction 5, Colorado.

GET In business for yoursell. Open an
office. No selling. We train you. Write
for free details. Pranklin Publishing Co.,
Dept. M, Roanoke 7, Va.

TWENTY Thousand customers. Listad
on the Blue List. Write Addressee, Box
1251, Chicago 90, Illinois.

YOU Bell, we mail. One of best mall

order coiirses, easy to sell. Big profits,
Millions of prospects. BSample, dealers

ition 2 (refundable), Limited.
urry! Chapman, 416 Dillard, Winter
Garden, Fla.

T POBTAGE Vendors, 3
column machines, two for S.'!S 0. "il"a.n.hi:sa
517 Bt:'mlng‘hl.m &8t., Bridgeport, Conn.

MOULDS For lead toys. Sample mould
and eatal $1.00. Catalog 1l0e. Dan-
dridge, 1557 Essex St., thwa,y N J

OFPEN Up cleaning, ing
armes,

shop, instruction book il oo, Artie
Box $97 PM. Wichita,
OPERATE Your own emp]ayment

agency. Many make $500 upwards month-
ly. Copyrighted manual reveals all. Bmall
investment. Write for particulars. Hunt,
Box 308, Burlingame, California.

MAIL Order profits and how to make
them. Write us today asking for free in-
formation on what =sel ho buys by
mail and how to reach them. Help you
every step of the way. No obligation. Joyvce
Distributing Co., 30 West Washington
Bireet, Room 940, Dept. B4-A, Chicago 2,
Illinois,

FPELLOW Workers—Down with bosses—
Btart own business—Ee independent—
Booklet describing 137 tested plans, free.
P. Padney, 30T York Bt., Jersey City, N. J,

MAEE $200 Weekly selling new line of
books. Details free, Leroy Harris, 310 W,
l14th St., Cincinnatl, Ohio.

LEARN B8hell ﬂewe manufacturing.
Complete, simpll ome instruction
COUTse, bcﬁuuful:lr illustrated, shows 45
styles pins, earrings, brooches, sprays,
hair oronaments. Includes pearlizing, dye-
ing, guldlnx {.nw-in-da.rt methods, No
tools needed earn-earn within a week,
ﬂn.lr a]?mtpaid ml::ludin: wholesale
rices of raw materials, House of Gifts,
4550-RF, Coral Gables, Fla
BTART Home business ma‘:ln: Btatumr
Elaquu. novelties, garden furniture, ar
al marble flooring, liguid marble. l.!nl:u
your own fNexible molds. Amazing profits,
Folder free. Creative Publishers, Box
235-1; Winnetka, Illinois.

Raising., information free, Com-
EIEH Lake SBuperior Mink Farm, Superior,
Wisconsin,

FPROFITABLE Maliling
business, Write Riegel,
Phile. (24). Penna.

BTART A mail order business, Free in-

formation, Kirk Sales, Box 84, Welling-
ton, Ohlo.

TADPOLES Make frogs, tremendous de-
mand. Both make you money. 25c brings
tell-how information. Chariton Corpora-
tion, Century Building. Chicago 4.

PROFITABLE Business opportunities,
Hew, fascinating. Home or by mail. Get
the facts. Deavenport Hail Bervice, 14TA
Roxboro. Rochester 11, N. Y.

MAIL Order heglnner! Right start—
means success. Free information, Russell's
Bervice, PM, Grant 820, Laredo, Texas.

25¢c MAIL Seller, 8B00% profit. Sample,
details 10c. Harvey Teeple, Decatur, Ind.

merchandising
1111 Harrison,

QOPFERATE Profitable mail order busi-
ness. Cood opportunity now. Details free,
Post Office Box T324, New Orleans 19, La.

HOW And where to oblain eapital, small
and ].!..rq:" loans, free ticulars, Btar
B ;

ART Of gem cutting, 128 page book giv-
ing full instruetions, with 32 page gem

catalog $1.60 postpaid. Hill Gem Co,
Route 7, Salem, Oregon.
OPERATE Profitable mail order busi-

ness. Details free. P.O. Box 5331, New

Orleans, La.

EARN Up to $2,000 year, inventing sim-
ple items for special cash markets. Ideas
only, No patenis, Hendrickson, Argyie T,
Wisconsin. T

COPPERIZE Baby-shoss, complete in-
structions, tested sales plan etalloids,

Box B8087-b, Plt.tahur:h h 16, Penna.

" MAKE Btrange new plastic—le pound.
Makes durable, attractive foors, walls,
roofs. Build for hall. Bays Laboratory,
Oklahoma City 9.

MAKE "DDT" Products. My ten master
formulas show how, Literatire free. How-
ard Robinson, Ph, G., 1302-A So. Ohio,
Eleda.lia Min.uuuri

GOT lﬁ.“iﬁﬂﬂ Ua.in: “schemes' Irom
“'Schemer’’ Magazine, Allinnce, Ohio. 48th
year, £1,00: four samples, Z0c.

&TART Your own business In one eve-
ning., without special equipment, make
enough wonder product to net you up to
£1uD. 00 profit. end $1.00 cash (C.O.D.
$1.21) for full details plus ltlliu# instruc-
tions. Lake Shore La.buralur{ *m PM,
534 Burf Street, Chicago 14, Iilinel

SILVER Plating liquid you nan. mn.l:e.
for ten to twenly cents ounce. Why
pay up to one dollar? Send penny card
for particulars liquid also. The
Mirror Shop, Box 728, Seattle 11, Wash,

YOUR Circulars, folders, and small
booklets mailed, 500 for $1.00 to any de-
sired name classification. Bourque, 3712
Fifth, Marrero 2, Louisiana,

FORTUNE From farming; less labor,
“Nature's perfect system. " Two great
booklets—20 wyears study and experience
gives fullest guarantee. Both #1.00 post-
Eaid, Agriculture Engineer, 281 Windsor

treet. Hartford 5. Conn.

IF You would like o make £5.000 yearly
in an easily learned office business of your
own, send for free details immediately.
G. H., Cole, Pres., Svracuse 2, New York.

MAKE Flexible molds! Few cents each!
Cast plagues, novelties, bookends! Fres
sample! H. Tooker, 630-A Chestout, Ham-
ilton, Ohio.

BUILD Lifetime income at home., Books
of instruction for ambitions people. In-
formation Iree. News Specialty Company,
463 Daisy, Mansfield 1, Ohio.

Hﬁﬁ 00 PROFIT From ever
vested. Standard Service
Grange 1. Indiana,

“LEARN Inlay

$15.00 In-
ystem, La
work this new easy way.
Beautiful inlay work of a thousand pleces,
No limit to different designs, can be made
in A short time. Copyrighted instructions
maliled for 25c. No stamps. A. Emerson,
215, Jensen, Florida, S

LIQUID Marble; snow-white, multi-
colored, Glazed. Unglazed. Composition
ﬂourmg Lifetime wear. Any color. Flex-
ible molds. Plaster l:a.atlnig Get into the
big money now. ormation given
free. Write Compo-Tex, Box T86-R, St
LWL!'.lD

BPIN Lmrely A.ngnrn. wool into choice
varns, at home, everything furnished,
House of Angora, Springfield, Illinois.

OPPORTUNITIES Galore! Fifty profit-
able mail order plans. Literature free.
Priesing, Box 97. Jamaica Flain 30, Mass.

HOW To builld your own mail order
business. Creative ideas to make money.
Rnsh 25c {for hnotlet Holden, 4-'903.1.
Rhodes Ave.. North Hollywood, Callf.

" MAKE Big money prreaervlnz baby shoes
in metal, bronze, pearl, gold and silver!
Kiktavli Company, 8620 th Ruthelen,
Los Angeles, 44, California.

SPECTIALIZED Mail business earned
£1400 monthly. Copyrighted instructions
£1.00. Wm. Boyd, 331 Fourth, Pittsburgh
2. Penna.

S8TART Moneymaking home mailorder
business, sparetime. Interesting literature
free. Goodrich., Edgewood Terrace, Long=
meadow &, Mass,

GUARANTEED Profits, your yard: base
ment; kitchen. Information 28 .T.:I’illa.rd

Hox 2807, Kansas Clty 13, Missourl.

BRONZE Baby shoes! Big profits! New
fleld! Detalls free, Write, Opportunity
Center, Box 349, Long Beach 2, Calif.

BYNTHETIC Latex with Neoprene base
for making fexible molds! Quick drying!
Quart £2.00. Gallon 25.95. Full instruc-
tions. Plastercraft, 1406 East 43rd Street,
Cleveland 3, Ohio.

Bervice, pakoneta, Ohio

EXTRA Frofits 50 to 75 home mail
order business, Detalls free. Campbell
Service, 1628 E. 75, Cleveland 3, Qhio.

BIG Money silvering mirrors. Easiest
method, best rtsulta. Rumfield, 5716 Jun-
ius, Dallas, Texas,

SMALL anlt.nl slarts your own adver-
tising agency, at home in spare time. Com-
plete operation exposed. No stock or eqilp-
ment, Opportunity for large earnings.
Stamp brings folder and prool. P, Snyder,
Box 4907-A, Philadelphia 19, Penna.

MAIL Order business can be vour fu-
ture! Same as hundreds advertising iu 'l.hu
and other pubsications. ““How to
Your Own Mall Order Business''— nnt.nd.
spocinlist's  10,000-word  treatise—shows
how to mke it on small, capital
start. 25¢ J Satisfaction guaran-
loed. Maupin éz Hlur.d.i:: LaFayette 3, Ind.

HARDWARE Business 1s on¢ of the most
interesting and profitable of them all. Be
independent. You can siart your own

1 store with amall Investment and no
previous experience 000 -wor copy-
righted booklet tells you how. $1.00 post-

paid. . R. Divan, P.O. Box 315, Banta
Mrnica, Calif.
1be brings

CaBH By mall. Either sex
offers. Bargain. Specialty Company, Box
63580, Modesto, Caldfornia,

TGO Into rug and upholstery cleaning
apd mothpr business. Extra double
ng these two gl‘ﬁfl.ﬂ\lnﬂ.l.ﬂ!

profits se
used products to stores and Rus-
sell-Johnsen Cgmpany, Clarkfield, Minn,
START A business of your own. Can
put. you next to new profitable business
riunities. Particulars free. Beiers,
83 -A N. Hoffert St.. Bethlehem, Penna.

RAISE Your salery. Amazing new plan
works wonders. Wrile immediately, Good
Supply, Potsdam 7, New York.

WE Start you in business, at home,
sparetime, earning $10-%30 weekly selling
by mail, Stamp appreciated but not neec-
essary, Dr es Service, Box 2771-A,
Denver, Colo.

COLORGLAZED Concrete pottery mada
wilt!i;:-nl.g. m%l:ls- uNeww:gg ct:st “m
me emetery ue nov
tiles, floors, ete. DBasement lukanulnf
Othér moneymaking projects. Pookle
details free,. Men on National Pot-
teries Company, Fr.rr,ua Fl.!ls Minnesota,

OFERATE Profitable mail order busi=
ness. T3¢ profit each dellar. Powell Serv-
jge, 5713 Euclid, Cleveland 3. Ohilo.

ELITE Caollection contains 137 practical
money-making plans; local and mail or-
der. New edition. Particulars free. Elite
Co.. 220-A Grand St., New York 13,

137 WAYES To make money, in home or
office, business of your own. Full partic-
Sl e Elite Co.. 220-A Grand St., New

ar

MANUFACTURE Costume jewelry =t
home for profit, hobby, therapy. Free
wholesale supply catalogue. Instructions,
Florida Supply House, Bradenton. Fla.

PUBLISHER Of seventy page trade
azine offers cooperative distributerships
men desiring advancement in mail order
field. Bplendld opportunity. Good earn-
ings. Send 10c for handbook; application
form Progressive Publications, Sheboygan,
Wisconsin,

WANTED Unused U, 8. tage stamps,
small discount. Advance Stamp Company,
24 Epst 23rd Street, New York.

PLASTICS. Your own business at home,
Make your own plastics, no expensive
equipment needed, formula and moldi
lcii‘latrucl‘.inns £1.00, Box 224, Wickliffe 17,

0.

METALLIZE Baby shoes!
money making business from
recognized consultant, Get
from outstanding authority!
ad. page 250,
.I..[QU’ID Rubber, for
maolds,
Chaney,
Fla.

FLASTIC Homes—Build
surface old buildings!
material, Particulars free. Marblelzsing
Ben‘lne;"gﬂ?nrdsvﬂle. Tlinais,

MATLING List! 5000 women mailorder
buyers, £25.00: 3000, $15.00: 1000, $6.00,
Guaranteed aceurate! Try them! Woods
Remants, Bedford, Penna.

LIQUID Marble—Colorful, glazed! Mold-
ed, brushed, sprayed! Composition floors.

Learn this
..tn'}fw“mm"‘“?.
See Kushner

making flexible
literature and sample free. H.
1120 E. 18th St., Jacksonville 6,

ourself! Re-
Waonderful building

Rubberlastic  molds.  Particulars  fres,
Marblelzing Service, Edwardsville, IlL
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HANDY Men—BEarn money home opér-
ating Community *"Fix-It"" Shop. Write
Stanord. T0B Rawlings, Carbondale, 111

¥YOUR Own busincss. Blg profits, very
small eapital. National organization
teaches, helps, augglie-s everything. In-
tercsting service siness.  Big demand
everywhere, Americlean, 211 North Tth
Btreet. 5t. Louis 1. Mo.

BQGKKEEPEHS Operate your own
“Dollar-A-Week"™ bookkeeping and  tax
service. Full or spare time, Details {rce,
Ellis, Box 200. Cedar Grove, No. Carolina.

" MAIL Order business course shows you
how to make money. spare or fulltinie.
Teaches professional mail erder technique
—not pennyv-snatching schemeos. Pasei-
nating 100- paﬁe illustrated succrss-catalog
free! ert:-— lson Company. Dept. 4-02,
Chicago 5

BUILD Miracie homes, Yours, Others,
Chamberlain, Fitzsimons Building, Pitta-
burgh 22, Penna. s

LATEX For making flexible rubber
moulds. Thoroughly tested. No shrinkage.
Complete instruoctions with each order.
fﬂmﬁhlm Rubber Co., Box 244, Stoneham

ASE

“HOW To Make Simple Molds and Plas-
ted Plaques,” Profitable business or hob-
! Instructive booklet 25c. Plastercraft,
1406 East 4drd Street, Cleveland 3. Dhm.

RUBBER Moulds “for casting nn-.reiliu
Latex for making moulds. Use thoroughly
tested and approved products, Enstern La-
tﬁ: Laboratories, Box 153, Mattapan 26,

ASS.

TYPEWRITER Hepaining — ﬂtlfmal
course, simplificd home study.

T:r writer Mechanics School. Box 269,
rn. Ohlo.

PLGRIIJA Opportunities—Pensacola of -
fers cxceptional opportunities for small
industries, espreially in the field of ma-
hogany noveltles and woodware, periumes,
soap, chemicels. Delightful year-round
climate. Wonderful fishing. hunuing,
beach sports. For information write: In-
dustrial Development Division, Municipal
Advertising Board, Prosacala, Ftarn:{a

REL‘.‘ABT -t]l:l batteries inlo nmew. Latest
achievements. Battery Laboratorics, Min-
neapolis,

$25 WEEELY Working two hours daily.
No canvassing. No manufacturing. Lycke,

Box 2471, Cleveland 12, Ohio.
SETART Mailorder bookshop—Everything
furnished; publisher ecoopceration. 25¢

brin hw.'l:let exclusive setup, samples,
exciting ideas. General Publications, Os-
gining., N. ¥.

BECOME An "Attritionist Masseur."”
Pirst improvement over Bwedlsh massage
in 100 years! Resulis unbelievable! Dr.
E;::rlngen. §128M, Station 5. Los An-

BIG Money making Hollywood style qgn
tery. bird baths, wishing-wells. o8,
stucea-rock. New method. Clever de-si

Color with ehemieals, water-paints, lr-
bling. colored glaze effects. Dime brings
samples, pilctures. literature. Hollywood
Cementeralt. 8527 Wonderland Ave., Hol-
lywood 46. California.

BRUSH Plating outflts connect to a bat-
m_ Mo tanks necessary. Good paying
ness at home plating autoparts, bath-
room fixtures, bicycles, reflectors, silver-
ing mirrors. No shop or experience re=-
uired. Outfits furnished. ree booklet.
unmetal Co.. Ave. H. Deeatur. Tl

AGENTS—To mail our literature,
rofits. Home business. Maywood,
dwav. New York.

START Paying mallorder business. Cir=-
culars mailed. Clark, Box 515, Schenec-
tady. New York.

WE Bhow you how, in ten easy lessons,
1o succeeed in roofing and siding un-
limited. profitable business. No capital
needed. oy J. Peyton, Br., 1611 SBouth
Eentucky Ave., Evansville (13}, Ind.

BUILD Neon signs and neon lighting.
Easy to learn. Very small eapital required.
McMaster Sign Co., T30 State St., Belling-
ham, Wash.

TREMENDOUS Profits mailing litera=
dealers’ information 3e. General-

Good
1133

mni’mgﬁ'm nmcrved Complete in-
structions. Exclusive rights. M. E. Wat-
son, Bellefontaine. Ohio.

WOULD You pay 3 r—first $350 made?
Color-illustrated book ‘505 Odd, Success-

ful Enterprises’” free! Some plans offer
“day off."" Btart at home, of-
fice. Expect something odd! Pacifie,

262 Drake, New Rochelle, N. Y.

56 POPULAR MECHANICS

MONEYMARKING OPPORTUNITIES

FINANCIAL Success for you! ““Mail Or-
der Plashes"—64 pages of tips, plans,
gchemes and instructions. 25¢. E. MeClow,
2241 Marquette, Detroit 8, Michigan,

MﬂNUP.!_'n.ETURE Shell Jjewelry, Write
for free instruction book. Supplics =at
wholesale. Russ Renaud Novelty, 7958
N.E, Ind Ave., Miami 38 Fla,

BE Your own boss—Write today for free
folder describing practical. tested money
making plans. Dopavan, Box 123-A, Jer=
sey City 3. New Jersey.

GEL The newest and best offers. New
service brings complete, ready-to-start
offers at low cost, Bsurea time, effort.
Particulars free., Kelly, 9544-AF Whit-
comb. Detroit 27, Michigan.

“"AT Last! Filty prize plans 10T success-
ful mail order operation. Be first! Write
now for free particulars. P. A. Sheehan,
13 Pear] St.. Amesbury, Mass,

BN S A
T 5 ¥ '
New York ]ﬁe N ¥. 1

WHOLESALE Anything
New guaranteed

list 25c. Refundable,
lLa:.aIJe Novelties, Box 2172, Waterloo,
OWa.

MAKE §5000 Yearly, like I do. Guy
Carylton, Bethany ,lré kla. -

LET'S S8wap! Whaicha snt-? Whatcha
want? Send 25c for National Swap
Guide. It's Tull swappers, buyers, suﬂ
coast to coast and opportunities to swap,
buy and sell almost anvthing under sun.
National Swappers Guide, P.O. Box 415,
Evansvile, Ind.

I MADE 51000 From 1000 tomatoes using
my unigue methods. Detail~d imtructiﬂnﬂ
s1.00, (Refundable), Alfred Dinsmore,
Marlborough, Mass.

EARN Money at home—realize inde-
pendence. Write Successful Income Build-
ers, H08A, Hollywood 28, Calif,

“INTERESTING Hlil Jaurnal 2 months
10, *"Direct-Mail Success."" TH0 Wood-
ard, Dallas 17. Texas,

“FREE Literature deseribing many mon-
ey making plans. Address: Joe N, Bolden,
4089 Washington St., Brism]: Penna.

MECHANICALLY Inclined men — Own

and r_'rn.ba neral appliance 1 ir shop.
Complete, illustrated course OWE  you
how. Welding, refrigeration, motor re-

pair, how to get business, ete., all phases
covercd. Free literature, Christy Supply,
Df-pt 1167, 2835 N. Central Ave., Chicago.

“LUMINGUS Paint." | Rual.lverint Mir-
ror formulas 25¢ each, Boapmaking, (20
irar{nu:laxsb §1.00. Ideal Service, 300, Park

NOVELTY Manufacturers: Increase your
sales with our snappy, outstanding de-
signs for making your own molds, Large,
illustrated catalog 25¢. Plastex Products,
127 Clement, S5an Francisco 18, California.

DRAFTSMEN—Start spare time draw-
ing service, Operating plan %5.00, Critch-
fleld & Associates, 1015 E. 756 Terrace,
EKansas City 5, Missouri.

“EARN Money by mniI D‘ur books tell
how, Literature 10e % thousand
fact booklet included. Haru]d dlund, 577
Kensington, Los Angeles 26, California.

MONEY In domestic rabbits! BSpare-
time, full-time. Weite for lteralure, John
Edwin, P.O. Box 5642, Dallas 3, Texas,

BTART Your own business! Big money
—manufacture novelties, plnqwea statu-
ary at home, Catal og te Bing
Products, B3-AU Broad Street, Boston 10,
Massachusetis,

FREE “"Prize Contest Bulletin' describes
many contests. Money mlkm*%hu tu=-
nity. Cash Register-G, 210 Pif VERUE,
New York 10.

THOUSANDS hrt;l.:hﬂ whnlfsl.le “Bup-
ply Source Direc Ideal Service,
Park Ridge D=8, Il 1r|.ol.3

WANTED. Get the facts on how you can
earn $50 to $100 week right In your
own home, Detalls free, G, man
A& Sons, 363 Tulnnhu:ken Bt.. R‘E’ﬂ.ﬂ]ﬂ.ﬂ' Pa.

YGUR S_pare time is '."a]unhle Make it
pay. Particulars free. Garlen, Box 178,
Richmond 1, Va.

PAINT Wall plaques et home. Big prof-
its. No expericnee needed. My course tells
how. Valuable information free. Alfred
Novak, 2660-A Loop, Cleveland 13. Ohio,

“THERE'S Big money in junk'™! Easy!
Fascinating! Free circular! Batteryman,
Grand Junction 5. Colorado.

LEARN How to permanize baby shoes in
beautiful metallic finishes, MNo motors,
tanks or eguipment needed, Complete in-
structions by mail. ﬁ.s.a.-n-r:iatel;l Industries,
P.O, Box 184, Newark 1, N. J.

HOW To sell by mail. No guess work.
You get facts. Sample dime. H. 8. Bmith,
3136 So. Mabbett Ave., Milwaukee T, Wis.

START Your own mail order businese!
50 profitable. small caritnl plans show
how! Deiails free! Iway, 620-A Wil-
liam, Winnipeg. Manitoba. Canada.

FREE Buccess detafls. Aviation, elee-
tricity, plastics, radio. Technibook, Box
261-C, Mt. Kisco, N. Y.

1 PROFIT Each 25¢ invested. R. T.
ohnson, Brookport, TIL

f4 PAGE Dwollar making book 50c. Free
imprints: wholesale prices. home business.
Easy! Louis Lant, 56 Teneyel Ave., Al-
bany 2, New York.

berg, 5209-C Lindsay, Houston 3,

CO-PUBLISH Magazine. Many profits,
168 page booklet 10 (refundable). Guldlm-
Texas,

CﬁNDID camem glven free to boy or
girl in exchange for few hours easy wm-k.
Wreite G. West, Box 396, Pueblo, Colo.,
for information.

MANUFACTURE Costume jewelry at
home for profit, hobby, therapy. Free
wholesale supply catalogue. Instructions.
Florida Supply House, Bradenton, Fla.

UNPAINTED Figurines. plagues list,
Progress Company, 4033 Chowen, Minne-
apolls 10, Minn.

EX-GI'S Wacs plan for your future
securily with proven plans. Literature
free. Triare Books, Box 24, Pratt Btation,
Brooklyn, N. Y.

EARN Monev evenings, copying and du-
plicating comic eartoons for advertisers.
Adservice, Argyle (1), Wiw;mam.

“FORTUNES In Formulu 10,000
trade seerets, authentie, rel:lahle prm:t.i-
cal, mnnl::rma'l:inﬁ idens galore. This
page book is & real bargain, §2.95 pmlpma,,
Stillman, 556 Kingston Ave,, Brooklyn 3,

New York.
10,000 FORMULAS, Receipts, secret

rofit ideas. Details free, Lumeco, Elmhn.'ll

chraska.
200 MONEY Making deals, Plans. Hare
formulas., Bchemes. lie free, Formico

Eng., Box 572, Dayton., Ohig,

" PLASTIC Paint all unlnra easy and in-
expensive to make. Detalled process $1.00
L. Cantin. 6'; Scott, Quebec, Canada,

" MONEY Made in spare T.Ime {from hob-
bies. Particulars free, Alfred Halteman,
414 Willowwood Dr., Dnytun 5, Ohlo.

SELL Merchandise by malil. Profitable,
lifetime business, Write today! ell,
Sampliner Bldg., Cleveland 3, Ohlo.

MONEY-MAKING Opportunities, ex-
clusive supply sources. personal guldance
guaranteed. For complete information, re-
mit 25c. American Mail Trade Association,
313-F East 21st. New York 10, N. ¥,

T WOULD You pay 37 —first 5350 made?
E:l:iluééllusu;lted I;uukr "gni 0Odd. SBuccess-
H L1l ‘lLi
r‘fgu.}m ”ﬁl}t &t hom :;"'nf:?mg’ Espeet
Som ¥
Hochelie oy, ©ooine. %3 Drake, New

BUY Articles wholesale, Make m by
Jmall, Formulag, trade secrets, Free liter-
ggl.:trf? Massey, 64 Sterling, Franklin, New

GUARANTEED Gilant Chinchilla rab-
bits. Prolific. Profitable. Most valuable
fur. Markets furnished. Details free, Wil-
low Brook Farm, R 15, Sellersville, Pa.

mmamﬁnr?aiwm ﬂ:m clocks need nra-
. . stores swamped. r
simpuﬁmi course feaches you how to re-
pair these clocks. eoessary  tools
supplies furnished with eoirse., Alarm
Clock Repair Serviee, P.O. Box Z350A,
Houston 1, Texas.

"HOW To Write Advertising.' absolute-
free! Dudle 'Bunn. 126-PM Lexington
venue, Mew York 1

EARN Money at l:»omer Thousands do!
“"Home Worker Magazine'" tells how.
Sample, 25c. Sizemore, Box 7, 4917 North
Koztner. Chicago.

FORTIFY The future! Btart own busi-
ness; home, office. Booklet describing
“Collection of 137 Tested Plans* free.
Elite Co.. 320-A Grand St., New York 13.

PUBLISH Your own ma azine. Hand-
some 52 page format, edited, illus-
trated, Cost low as $1, l_'H] m-:rnr.h Brin
you prestige, profits. 25c brings sample.
details. National. Ord. Nebr,

I MAKE BElg money in 1 the mail-order
ness, You can do the same at home
with my copyrighted system, Write me.
I'll tell you how. P. Little, Box 8, Glen-
shaw FP.O.. Pittsburgh. Penna.

BETART Plating business at home.
Amazing profits, ake own outfif. Inex-
g;cns.lve. INustrated instruction klet

. Popular Mechanics Press, (C-43), 200
E. Ontarlo, Chicago.




FORMULAB, FLANS, ETC.,

NEED Chemists? Formulas. Analyses,
Ideas, Consulting Scientific Company,
Bwarthmore, Pennsylvania.

REAL Manufacturing formulass. Lists
free. Cummings, Chemist, Gordon Ave.,
Byracuse, N. ¥.

FORMULAS — Latest, best. Analysis.
Literature free, Beliort, Engineering
Building. Chicago.

BUBBLE Formila and valuable list 10¢
{coin). Worth dollars. Taulman, 3316-8-G,
Fort Worth 5, Texas.

MNUFAGTURE Cleaners, favors, Cos=
metics. Formula catalog fres, Kemico,
Park Ridge 18, Illinols,

COUNTLESS Profitable npﬂnrtumt_tm as
own boss! 924 page giant illustrated in-

struction book contains 1 um h.elps sci-
entiuc Iammju umts mediate-
$2.80 (c. on nn—::epte&l
t-lmental Pu eaticms T9-02 Wood-
side, Elmhurst. New ‘Iwk
DISCOVERED, Time, dollar saving

method of self hair cutting. New. Winner.

{Stamp). Engineering, ox J42, Cam-
bridge, Mass,

ALL-PURPOSE Formulas, most modern,
nppart,u‘nity building. Personal guidance.
Detalls free, Manufacturers Adviso
lﬂqefr.}-jm, 350-A Btockton Bt., Brooklvn &,

METALLIZING Baby shoes formula,
$1.00. No spetial muipmrnt needed. Nunn,
650 E, Oxnard,

FPLASTICS

PLABTICE8 And supplies—New Plexi-
:.'lu Lucite, Catalin, eets, rods, tubes,
Exceptional kits $2.00, $5.00, $8.00.
Attruuve prices. We pay pos . Free
list. Plas-Met Sales and Engineering,
4848 Bhirley Place, 8t. Louis 15, Mo.

Clear Plastic glue (cement) for Lucite,
Ple as, Acetate. Repair broken china,
furniture, toys. Hall pint $1.00; gquart
$3.00. Great Lakes Plastic Chemical Co.,
Leaf River, Illinois.

Free

PLEXIGLAS. Sheets and supplies.
E:lu list. 'I'h omas Cavaliere, 2141 So.
. Philadelphia 45 Penna.
ZIHWLITE — Plastin — Mold without
equipment, nwelties ete, Trial o with
mltru:unm—:t ‘Plastic Products Cao.,
211 Tth 5.E., Gl.nh:n Ohio,

EEAUTIFUL Articles easy to make with
the Jacaso Kits and instructions. Plexi-
glas, Lucite, Lumarith. We have in stock
any plastic materials you need, includi
dyes, cements, buffing compounds.,  Sen
card today for complete catalog 1A, Be-
ﬂg::;ln experimental kit $21.00. Jacaso

pany. Box 180, Lakewood, New Jepsey.

ED Lucite — Plexiglas cement.

Five colors %2.25. Dealers wanted. Na-

tional Plastic Products Co., 5 W. Larned
Bt.. Detrait 26, Mich.

PRESERVE Your favorite photo. pho-
tostatic discharge, fishi or drivers li-
cense, eto. ! Let us laminate them between
crrstll clear plastic, maki
B gloasy, durable—idea

u1rnid Anything up to 3"x3", 35—
enclose money with article, we'll return it
_lIalﬂ:liu.lt.a:l promptly. Bircraft, Belleville,

_GB. Make yours at home. For-
mula and moulding instructions £1.00,
gr:ster. Zone B84, Station K, Toronto,

'I'lﬂ.ﬂl..

COLORED P:Lull-:a muttl:d colors;
sheets and rods ce list, Hanson
Plastics, Dept-. J. TH-:!E Buut.h Park Ave.,
Chicago 18

25 P‘R{}J'EGI'E[ Complete plans and in-
structions., Beautiful, salable Lucite nov-
elties, Warde, 1248 Neil, Columbus 1, Ohio,

£1100 IN Cash zes for your plastle
t5., Write for full information

: Allcraft Products Co., P.O. Box 2113,
Hempstead, New York.

PLASTER Wnrkcrs. Just ereated a new
Christmas plague. Don't be late on this
one, every home a prospect. Model only
$1.00. You will make money on this one.
Order early. Walter G. Williams, 3535
Ave. 0., Galveston. Texns.

PLEXIGLAS Sheets, rods, dyes. cements,

Yibro tools, Andings. Free listl Cralt
Plastics, Box 126-P, Somerville, N, J,__
PLASTICS, Plfxmns Lucite, Gntnllm

Jewelry craftsman supplies, including 48

Eal'e illustrated mtnlo%‘e 10c, Douglas
omecraftsman, B, Stamiford,
Connecticut.

POLYSTYRENE Polished. ‘.”
rod—half priced! Six feet, §1.0
craft (Distributors — plastics,
tools), 1156

round
Techni-
supplies,
Commonwealth, Boston 34,

A.HYTH_ING Hmlq m order in plastics,
Iamaring, 2, Quakertown,

'TURHALD«T" Quicksetting liquid
tic. Literatire free. Dealers wanted. Far-
malin Works, § W. Larned, Detroit 28,

chigan.

PLEXIGLAS, Glear. masked, 12"x IE"'
1/16% —§1.50; 15" —82.00; y,"—sms
postpaid. Dreu 16 colors; dye concentrate;
cements, colored, clear. List free. G.
Baker Company, 685 Center Avenue, River
Edge, New Jersey.

LUC‘ITE—Cnmpletu illustrated fabricat-
ing instructions, used in craft classes
throughout the world, price list on lueite,
dyes, -::mn lete Euﬂt}llﬁ; Booklet 10¢, with

mg ¢, ‘"Gem-0r-Lite,”” P.0, Box
686-B North Hollywood, California,

BIGGEST 2£1.00 Plastic value transpar-
ent plexiglas and lucite sheets and strips
in irregular shapes and thicknesses. Use-
ful for many projects and experimental
work—big package by return mail, no
waiting. Double size package with dyve and
cement included $£2.00. Send money order
to HomeCraftsman Plastics, 1845 W. Har-
Tison Street, Chicagoe 12, Ilinois.

CHEMISTRY

THE House of Winn, home of s u:pﬂlaa
for amateur chemists. See Winn's
Idea chemical kits and apparatus outfits
for home experimenting. Send 10¢ for re-
tail ecatal Established 1%31. John H.
Winn, De?{ H-YN. 134 West 23rd St., New

BILVER Plating I.-illu.td. ({Improved for-
mula). You can see i ﬂlwrpli.u instant-
Iy right before your eyes, SBimply rub-on
with a cloth, or, immerse articles in the
llquid and aee t.hem sllverplated. Remove
mh-uﬁ t_“_f are dnna About 1
minute. Enews verpla Wire u‘u
new. Cleans, silver Int.es polishes, i!e;
results) from one aggliutlun SBilverpla
before your eyes onto sterlingware, plated
ﬂiwrﬁe ﬂ]ﬂ;li ﬂnton?rﬂtftﬁlof brass, cop-
pPer nge, rineo | VET,
gilver and all aminitive metals F&u on
fenu!m 1000 Fine silverplate. Guaranteed

tl.ng finish. Won't rub off, boil off or

off,. Has m adaptable uses
thmuil;ewtl the auto e d :eiri:fmtlot;l_.
radio, jewelry, research end experimen
tion, muosical instrument, surgical and

dental instrument, helut.a.r u.‘nm equip-
ment, nnthuea art ofh hard-
er :m:s Wnrking

ware,
sal khutnrs needed for many areas
not btin‘ work now, Details by letter
mailed free. NiuProcess Products bora-

tories. Dept. 238. Aurora, Illinois.

“OUR F *—famous picture. Four col-
ors, _ 500,0 sold, Hamplemnrint-—me
Qur Flag Sales Corp., Dept. Excel
sior Springs. Mo,

NEW, Extra money plan. to IW%
]éhnﬂt- muwinr ﬁ'tenda unusy

ristmas cards, box assortments, ft

wrappings, humorous, all occasion, bir
days, aacii'l notes, personalized stationery.
Extra bonus. Request free 50 for $1, 25 for
1, 25 for §1.95 name imprinted Christmas
cards and personalized stationery folder.
ecial offer. Thomas Te Studios, 257

York 11,

FREE Catalog: Chemiecals, g T8
bargains. GDI?-Fniul 3t
Brockton 28, Mass,

LABORATORY Supplies, C-’hemim:ls and
agparatus all descrip ions hmk
tandard Science 5 pilr
N. Paulina St., Chicage 23, Illinols

ETUDENTE" Laboratory su;:mliea Send
5¢ for catalog. Mel- GID‘ Chmica.l Co.,, 258
Fourth Ave.. Brooklyn, N

HYDROGEN! 10 L"hnms $1.IH]. Inflate
?&iﬁom. ete, Miles Specialties, Kokome,
ndiana.

CHEMICALS And apparatus for indus-
trial, analytical, and private laboratories.
Complete supply service for correspond-
ence school students. Send 3¢ for catalog,
Dept. M-43, Biological Supply Co.. 1178
Mt Hope Ave,, Rochester 7, New York.

HANDBOOEK For chemical experiment-
ers, illustrated, hundreds of experiments,
.':Dc E;a;enmem bocklet 15¢. Chemistry cat-

alog Reading Scilentific Company,
Reading, Penna,

FREE Catalog. Chemistry, miner
biology, Ilﬂlﬂu, Tracey Laboratories,
anston, inois.

HELF WANTED

Chemical, DPM-4;

lon_Avenue, Westfield, Mass,
Up to

EABY Money now to Christmas,
1007 profit sellilng friends, others mar-
velous new 1946 Christmas and year "round

assortments—30 boxes 35¢ up.
cards 2!5¢ up. Extra bonus. Request spe-
cial feature $1.00 Christmas assortment on
approval. Send today for free samples of
our fast selling 50 for $1.00, 2b for $1.00
personal Christmas eards and personal
stal lines. Bpecial offers. New Eng-
ﬁ:fu Publishers, North Abington,

AT Last! BSomething new and sensa-
tional in Christmas cards. Amazing *"Oil-
efte’ eards. Like costly oil paintings.
Designs never befors offered. Gets orders
fast. Beautiful 25 for $1 cards, name im-
printed. Many other assortments. Big

fits, BSamples on approval,
1 Locust, pt. 640-K, Bt, Louis, Mo,
E{}LD Lacquered window sign letters.
e sizes penny each. New foils. bm-
]ute%heau ful. I"'ree samples. Atlas, 544
Bth, Chicago 20

FLABR. The buuﬂiu] Doehla Christ-
mas cards are ready. HRequest samples
today, Zwelfel's Ehut—In gency, Dept,
R-3, Freeport, Illinois

PARAMOUNT Atmpherlc conversion
gas burners. Quickly installs into ed‘{
eating plant. Absolutely gun:unbe
Sell and install, Peerless Sales, 4322
idan, Lincoln 6, Nebraska.

CREATOR, Pa specialiies. Man

Ee training and experience to

produce and merchandise a line of

p:11per H:pe:l-ll ies, as albums mes, di-

aries etc This offer by one of country's

%pcr m:m'crl.l:rs located in Mew

Yurt will give rl[h!. man 1007 oo-

operation. PFull details in letter to pre-

cede interview, M., D. Hammer, 345 Hud-
son 8t., New York City.

OILFIELDE Offer good paving pleasant
Jobs from Boomtown to city officer. Names,
addresses, 100 companles, list jobs and
%ar rates, Research, Box 559, Victoria,

EXas.

AGENTS WANTED

UF To 1007 Cgmfit selling friends out-
standing $1.00 ristmas card assortment.
Costs you 5le u% per box. Also religious,
gift mppir.g; irthday assortments 3I5¢
CEI Extra bonus. Reqguest sample $1.00

ristmas box on approval., Free sample
50 for $1,00, 25 for £1.00 personal Christ-
mas card and stationery portfolios. Spe-
cial offers. Elmira Greeting Card Co.,
M-151. Elmira, N, ¥.

HERE It is—Make lots of extra deollars
“m“‘m. complete line of California per-
fume beads. Write: P. J. Healy Co., 111
West Jackson Blvd., Chicago 4, Il

IMMEDIATE, A.muing large profits,
Complete line plexiglas ornaments, cos-
tume jewelry. nd two dollars !ur SAM-
le bracelets, Details free. & Sales
22 Penfleld Blde., 1328 C© estnut. st..
Fhiladelphia, Penna.

TRIM Hair at lmme am.'e naruer bills,
New invention. Bimple. E:—it:ln‘
seller. Bamples sent qn
125, Akron, Ohlo.

BELL Famous *'Federal” s plugs to
dealers. Reput business, I%r;‘ EASY Of=
ders dally pay you $71.40 weetlé.mPedeml
Eistﬂhutm's. Pittefield Bldg., cago 2,

POWER Mower. OCuts-irims. Agents-
dealers. Farm Produocts, M-2007, Excel-
slor Springs, Mo.

CHRISTMAE And everyday grestimg "

cards, ft wrappings, correspondence
notes tiomery, nuveltdes 414g FPilth
Strest. Philadelphia

PLAN Now to nmker more money thro
rnﬂt-a.ble spare time work. Fall best se
W‘E SEASOM. helps bui business.
olezale catalog free, Write McG
Magazine Agency, Dept. PME, Mount
ris. Illinols.

FASCINATING Income building plan.
Take easy orders from Iriends, fellow
warkers, church organizations for fast-
selling Christmas, all occasion, gift wrap-
ping, birthday, get-well, correspon
notes assortments. Sell for $1.00 each—
cost you 50c up. Extra bonus. Experience
unn : Request foremost  $1.00
Christmas on approval. Special offers,
a}uehim Studios, Dept, 16-J, Fitchburg,

55

SELL Christmas cards, Easy money
showing exquisite Christmas, evervday,
wrappihg assortments, stationery. Over
lﬂl.‘r quick st.-lle:l.'s Request §1.00 Christmas

on ap Free samples of 50 for
sl nu Ch tmas cards. Special offers,
H:dfn‘nm? 343 Brosdway, Dept. A-22,
New York 13.

SELL Needed eyveglass cleaner, prevents
steaming. 8 25¢ tubes £1.00, Shurberg,
Box 1514, Hartford 1, Conn.
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EXCLUSIVE Asenta. each county, take
h D T e
wenther vanes, twenty s
F;l]m Don R. Bartels Co., MMJJ-EI:I.
eXRS,
BOHOOL Beniors! A tal will bring
u our Ewi:k-m?l Cardalog of gradua=
{Em pame cards. Hot sellin we%whml
profits! Hurry!
=L, Pitisburgh 30, Penna.

5009% PROFIT Bl.‘l.lil.l:ﬁlc mh: novelty
cards, . prices ack Blades,
Box 944, Altoona 6. Penna.

CHRISTMAS Cards. Earn big money.

Take orders galore from friends, 25 ex-
qula:.t.e Igldi:m wiﬁm Ilf‘lﬁ.ﬁo& SRIT=
ples 10 designs. rica's fas selling
21 Christmas folder box. Costs 50¢. Sells
21, uest samples today. Sunshine Art,
Dept. 115 Fulton St., New York City.

MIRACLE Wax for home, auto. 'The
all uurpme polish in powder form. Cleans

e5, Waxes in one operation. Eend

1.00 for two pint eans. (Regular price

1 each.) 25¢ for sample size. Batisfac-
tion guaranteed, Bless Chemical Coms-

, 4866 North Drake, Chicago 23, Il

AGB:N'I‘E Distributors—Our ish sells
to car owners and housewives., Big profits.
Details free, Visco Brothers, Box 4705,
Philadelphia 34, Penna.

NEW Precision printer! Postcards, tick=
els, tags. Automatic mtln No adjuast-
ments, Retails ﬂ 50 te in st
case, 'Trial deal Huku Company, 1
‘West 60th, New Enrk 23, M. ¥.

WORLD'S Greatest Bible b
i) tu $2.00 per copy profit.

cators Association, 311 Church
‘Haahﬂi.lu 11, Tennesses, Dept. ©,

REPRESENT TUs in your territory.
Puture of state distributorship. Safeguard
for mothproofing. Cannon's pounding
Co., P.O.B. 246, Doylestown, Penna,

EARN 21-21 Hour spare time, -selli
Magic Needle Threaders, world's fast

er at 10c. Every woman buys one of
more on sight. Just print your name and
address on poatcard and unﬂ at for
50 on approval, E.Z.C, Co., P., 82 Bt. Paul,
Rochester 4, N, ¥,

MAKE mnm Profit, easy mnss gales

d&rnm:.atrltin "Iu.tarmll" dnllar strn?-

outfits razors. Bample
emonstrator #1 N nlhEr a, Al32 Moni-
tor, J City 4. New Jersey,

CHRISTMAS Cards. Earn $5.00 with
every ten 51.00 21-1:1 eard assortments

sell. Also wra ngs and 26 for §1.00
f;“pript.ed cards, lte for samples today.
Howard P. Ellis, Dept. PM-3, Pitman,
HNew Jersey.

WE Pay vou $25 for selling fifty $1.00
boxes., Think of it! 50 beautiful assorted
Christmas cards sell for only $1.00, your

t B0c. Write today for Iree samples.

t costs mnothing to Cheerful Card

Co.. Dept. 224, ite Plains, New York.

NEW Exterminating business., Nets you
big profits first day. We help you start-
your own fine business with revolutionary,
completely automatic Insecto-Death Vapor-
izer process that kills dangerous insects
and even destroys their eggs. Harmless to
humans, pets, foods.  Write now for ex-
cd.t.iﬁ details, EKundra Laboratories, 2050

alsted 8t.. Dept. B, Chicago 14.

BE First! Beat competition! Monthly
New Products Bulletin Service brings last
minute listings, 100 newest products and
gotirees! Latest release, $£1.00. Partieulars
free, Coates, 46-L; King, Dorchester, Mass,
{?Frlopper Products, Box T8, Milwaukee,

AL

$20 DAILY, Nameplates for homes, of-
fices, ‘Beautifu!'ly machine- enira.\red black
and white bakelite, $1.95. Sam E{:ur
name, dollar bill. Mexa.:nder.
Fifth, Pomona 2, Callf.

LL Hand pa:nted china mnovelties,
very nice.  One dollar for sample of six
a-u-aocrt.ed Prepaid. Frank Einsel, Struth-
eTs

RI‘.AL lee Mexlcan lumging beans. 20,
35e; 135, .00; 500, $4.00,
J. J. Prank, P535 Palm, R-uc‘l:l’qrd_ h!tnuiu

mmm Brownie Dri-Rite Brush Pen
making big income for agents. Sensation-
al quick demonstration. Write P. Brown,
1956 William St., New York T.

OUR Bolid brass- langing tool for tav-

ern beer pipe repalrs, sells on s=ight
Agents make $15.00 daily. Exclusive
i . Bample §1.00.

l'."]r? Johnson, 172
Washington St., Newark, N. J,

CASH In—Novel ideal—leather items;
?u.ir.-,k sales, big profits; fascinating—{un
'or customers to lace, Send $1.00 sample
wallet. Yale Leather, P.O. Box 193
New Haven, Conn.

QUICKE Cash profits. Sell friends big
value Christmas and vear 'round greeting
eard assortments. Cost you only 30e up.
Up to 1007 profit. Extra bonus. Reguest
l'ut seIIinl new 1046 $1.00 Christmas card

roval. Free samples 50 for
tl w ‘35 :‘ur ﬂ 00 name ]mprln‘r.ed Ghrlst-

mas cards and perwnal nt.a-tianerr Ppe
clal offers. Tom-Wat Stu . Dept. FPM,
Bridgeport, Conn.

58 POPULAR MECHANICS

JUBST Out! His of World War II
Huge volume. r price. Authentic
Official o aphs. Big profits.
Riverside Book Company, lowa Falls, Iowa.
$5,000 YEARLY Possible, selling books
by mail. Distributors propesition. Michols
Publishers, Box 831, Pine Bluff, Arkansas,

1 LB. 50% DDT. Just add water, makes
1 to 3 gallons, $130. et facts, “Kohen,
508 west 45ih, " Chicago 9.

AGQENTS—300 % Profit selling genuine
window :I:th:m stores and offices,
ree samples tallic Letter Co., 438-B

HNorth Clark, chlggn,
LUMIHOD‘EI Pictures that glow in 't.ha
dl.rk. ' manufacturer wants
mﬁnhﬂ\w, wonderful new 1t4ln.
Iu & free sample. Madison Mills,
303 Fmrth Ave., New York City.

BELL Full, pﬂ.rt ﬂmn mﬂ.hldui.liaed
belts, humu dges, Imiﬂm
Thmmﬂ Yﬂhrm
ﬁ'ﬁéu"‘“ - R wn}t_-ﬁ. Box
1425, Pm'.rtdm:ce R.

BIG Bargains for hl profits, Over 100
sensational valuu Hm‘s used :ultu ,uu..
pants 35c, ts $1.25, overcoats

Mﬂ':'n.n'r Your own business on our capital,
¥OUr own Hundreds a
Ts.#.‘{'m $35.000 angal bales year aftee

We supply stocks, [
l.':mdlt. 200 home nDecessitl 4 ex-
perlence unnecessary to start, W ul
opportunity to own pleasan rofitable

ness backed world w

ustry.
Write Rawleigh 0., Dept. = P]
Freeport, Niinels, = ke

AMAZING New zipper shoe sells on
sight. Pig profits for salesmen. Leads line
200 splendid styles, Territories open. Get
free sample outfit. "Write Consolidated
Bhoe, t. 8-200, Chippewa Falls, Wis.

FIVE To ten thousand dollar a year
mcu wanted to sell u:mnlata line chemical

supplies to institutions lnd in-
dustnr rite Sanitary Chemicals, Roches-
ter, Indiana.

AMERICA'E Bilggest hnnd. tru-ul value,
All steel welded construction. d.utr
'b-er tires. Every store a.u.d T
Eh ect. Wm. Kane, 1018 North Dﬂ.:hum.
icago 10, Illinois.

PAPER Bigns—Restaurants, fountains,
markets—blg demand—hbig umpi.i
$1.00. Cottey Bigns, Bandusky,

BIG Commissions—selling to stores cel-
luloid pricing tickets, metal shelf mould-
u.s. To restaurants, menu covers, signs.
7 l?q'ieins Press, 124 Whita Bt., New York

QUICK, Bure money. Tested. Annie
Blain favors. George B. Parker, New
Brunswick, N. J.

BELL Greeting B%:.'dl dl!-:l HEB Rjul.-

shoes Z0c, rience unnecessar !‘roe tures, books
wholesale catalog. Buperior, 1250-FB Jef- | letin free. Eifco, 4 Huﬂh Wells, Chi-
ferson, Chicago cago 10.

FREE! Latest issue

AGENTS Wau.ted. Our service puts I‘!'m:l
in contact with hundreds of firms

to hire vou. Agents National Bervics, 1311
Linden Avenue, Lima, Ohio

200 MONEY Haxlni_oﬂznls, Plans, rare
formulas. Schemes o free. Formico
Service, Box 572, Du.xtun Ohio.

TMEXICAN P t.u_rn Unusual
novelty, Slc (:tampa] t;’t.ﬂﬂ wm‘th

samples, details. uns-atd.s
Aztec Art, J'.pu.rta.du 'raz H:::lco City.

ty Maga-

Zine, Balesman's Guide. Inspiring, con-

structive. SBhows how to earn money sell-
‘l&m for ntherst or in ¥your Wﬂ.

un war opportunities. Send

name and JHE.‘HH what you have sold or

are selling. Illustrated copy sent free.
Opportunity Magazine, 620 N, Michigan,
Dept. 17, Chieago 11, IlL

AGENCIES WANTED

1005 PROFIT ©On iamous pupull.r
Pines birthday, Christmaz & :l.all-
ting cards. Wunden‘.ul 12 to M urd
assortments sell on sight for $1. o0,
mlte mh Ig ‘ininrmntlnn E}nd. extra
s ributors mn. ines, Box
32, Flushing. N, ¥, iy 2
137 COMPLETE Flnm for starting own
business: local—mail order. Particulars
¥Eek Elite Co., 220-A CGrand St., New
ork 13,

MAGIC Cleaner and laund mp denl.
Hotter than a_firecracker.
S8ample free. Bestco, 5007 Irvig.ux Fir .
Chicago.

$3 FIRE Extinguisher; u,tct sales,
wholesale aor dira:t.;i-l-ll.iherni -

"-FirE'
Killer," 108 N, Franklin, E}rr&m 1. N. Y.

BELL ‘‘Petite pleture notes." BSome-
thing really different in greeting cards,
Sample free. Dunbar Cards, New Bruns-
wick 20, N. J.

AGENTS: Stamping names on pocket-
kéy protectors, Sample eheck with vour
name, address, 25c. Stamplng outfits,
Emblém checks, check-fobs, name plates,
ga.rt. Mig. Co., 303 Degraw St., Brooklyn,

WHOLESALE Sources. 500,000 articles.
Free directory. Maywoode, 1133

Broad-

. New York.
PL&T’ING Dutits I{It autoparts. reflecs
tors. Connect batter¥. No tanks

necessary. Free et and particeulars.
Gunmetal Co.. Ave. N, Deeatur, I11

- EXCELLENT Sideline for prtnun: sales=
men., Decalcomania name plates 1n small
?l;liantltla .Mau make money {ut

tials automobiles,
“Ralco," X-164, Boston ﬂl} Hm

FREE Water and our concentrates,
makes flavors, lotions, shampoos, 72 prod-

WOULD Re nt oil burner and
heater manufacturer. J. Provost, 1‘,":
Sussex St., Ottawa, Ontarlo, Canada

EDUCATIONAL AND INSTRUCTION

BE A radio-television expert. Excellent
opportunities, Broadeasting stations, air-
lines, police departments, radio servicing,
|:|:I!l’=r sound futures at fine salaries to prop-

trained men. Extension or resident
tr ning, Special course in radio and in
househeld electrical ];plimca uerviclnz
{including house wlrinz avallable at res-
fdent school. Our natlon-wide employ-
ment service Is highly successful in plac-
ing graduates in positions. Res dtnt-
training approved for veterlm
previous e ucation no drawback, we hue
a training program which fits your needs.

Write today for full information. Please
indicate if you are a veteran. Address
“Chief Registrar'® Central Radio & Tula—
vision Schools, 1Tth and Wyandotie Stis.,
Eansas City 8, Missouri.

WELDING—Electrie are. Learn profit-
able trade quickly through actual prac-
tice, Individual welder [nstructions at
bare cost of materials. Full particulara
free. Valuable wel lessons book 60,
Emm‘t Welding School, Box M-862, Troy,

0.

TIRE Technicians in big demand. Be-
come expert. Earn from .00 to llJltI 00
per week. Elmféiﬂ.ed course makes mngcu
sible for you operate while 1
erttm by an expert instructor in

-to-understand style. I]Iuatrlbed unm-

ple course only $3. Tech Tire Engi-
neering. 330 Sou Ave., Wut.ﬂ.eld 3. N J

“HOW To Break and Train Horses''—a
book every farmer and horseman should

have. It is free; mno obligation. Simply
ROl s hels. DotLes o Qualeo. | agdress Beery School of Horsemanship
E-20030 Russell, Detroit. Dept. 1108, Fleasant Hill, Ohio. :

HIGH-GEADE BALESMEN

NOW You can sell nationally famous
industrial product just made available for
home use. Unltiue safe anti-slip floor wax
sells on half-minute demonstration. Also
amazing cleaner that lifts old wax and
dirt :1 t off. Rush postal today for free

dramatie demonstration outfit,
an.d t.errltm-y reservalion. Franklin, Dept.
9J, 5134 Lancaster, Philadelphia, Penna.

BALES Slow? Try lmpm\rlnfl personal-
ity 3 quick ways. Users say "it workd!"’
Free folder. Methods Research, 623%-R
Eastwood, Eansas City 3, Mo,

LEARN Foot correction. Permanent,
dignified, pruﬂ‘ta.hla profession. 8ix weeks
training. Tunis Corrective Foot ?futum,
3041 8., Double Dr., El Monte,

SWIFTEST Alphabet free. Most legi-
ble, Jesse L. Cook, Bartow, Florida.

REMEMBER Anything ﬁll want to—

through guick, :u.re Bupet . Write
for information. M-1, Thor . Box
1210, Chicago.

USED Educational and technical books
on all subjects bought, sold, rented. Cat-
alog free, Educational Exchange, Hena-

gar, Ala,



Paperhangi Make §20.00 per
Complete instructions only $3.00. F.
Station, 184 W. Mo , Columbus 15, O

stitute. 714 Winthrop Bullding, Boston 8.

$126-5220 MONTH! Permanent Gov't.
jobs, men-women! are at once for
early examinations. 32 page Clvil Service
book with sample coaching—Ilist tmauimas
free, Write today. Franklin titute,

t. T24, Rochester, New York.

EHORTHAND 4 To 6 weeks, Modern
A.B.C. method. S8imple, interesting, in-
expensive. S8ample lesson, full details free.
ﬁur&n'a Bervice, 127D Pettis, Providence

MENTAL Scienoe course, Revealing,
Helpful,. Booklet free, Write Clark, 125B
West Tth Avenue, Chevenne, Wyoming,

PLAYS, STORIES, MANUSCRIPTS

I WANT New writers to cash hundreds
of checks for $1 to $100, offered each
month., The easlest way to write for

HNo Drevlnus erience necessary. Send for
free details, No obligation. Saunders M.
Cummings. -!'E"i M Independence Bldg.,

C'u]:urutu Egrlngl_s Colo,

NEW Writers needed to rewrite ideas in
newspapers, magazines and boui:s. 8plen-
did dgpportunity t.n “break into' fascinat-
ing writing fleld. May bring you up to
£5.00 per hour gpare Lime. EHFM‘J.EDEE un-
necessary. Write today for free details
No obligation. Posteard will do, Comfort
FPress, Inc., 210-P BSouth BSeventh Bt
8t. Louis 2, Missouri,

BUSINESS SERVICE

TYPEWRITING Learned in 10 lessons
muwgd {your home); Also: shorthand,
eeping including accounting—ninety
hours each; low rates (Osborne-Chilcoat
“Paycho-Methods'"). Osborne College of
Bhort System, Third Street,
Loz Angeles 13, California.

INTERPRET: The Slide Rule. Instruc-
tions for sharp calculations. Reference
list. $1.00. Calculator, Box 342, Cam-
bridn!, Mass,

" NO Advance payment! Study Automatic
SBcrew Machine Engineering at home.
Complete from' machine elements to cam
layout. Pay as you learn. Warren's School
of Engineering, % 8. Kedzie Ave,, Dept,
308, Chicagoe 12, Illinois.

USED Mechanical self instruction
courses, Send card for free list. Mechan-
ics' Press, P.O. Box 1043A. Houston, Tex.

REGULAR Railwag mail clerks start
$2300 vearly, Prepare now for exam. Vet-
erans get preference, Write, Ozment
Bchool, T3, 8t. Louis, Mo,

BCREW Maching men! Warren's book
will \help ¥ou. Owver 300 pages, simplify-
ing estimating, feeds, speeds, 'r.u-ullns, cam
layout. Five-day return ﬁllﬂlese $10.00

lus small c.o.d. fee, Warren Co.,

E. Eedzie Ave., Dept. 33 Chicago 12, T11.

HOME BEible eourse. SBimple, he i’uI. in-
struetive. Total cost £3. includes text-
books, examinations, certificate. $1.00

starts you, or simply request prospectus,
The Bible Study School, Reverend Leslie
Marshall, Secretary, 382 Van Houten
Btrert, Paterson 1, N. J.

PREPARE Your own home study course
on _any vocational subject. Pree bulletin.
ﬂe‘iro't.o Schools, 35 Vicente, Ban Franecisco

HOME Study course, drugless therapy,
Free literature, Institute of Drugless
Therapy. Tama. ITowa.

EELECT Your career easily with selen-
tific taeaf.ib; method. Write Vocational
%:nlce 736 Bank of America Bldg., San

i

MABHD FHYEID THERAPY. Chiropody.
Evans natural therapeatics home sto
%‘aumna P.O. Box 1185, San Antonio B,

BXAS.

GOOD ‘“‘Used' self-instruction educa-
tional books on all subjects bought, sold,
rented, exchanged. Satisfaction guaran-
teed. Complete Information and 100-page
{llustrated bargain uulot free! Write—
Nelson Company. Chicago 5.

29 I.ANG]]AGEB By Linguaphone. Rus-

lil.u nish, Portuguese—Direct conver-

method for mastering any lan-

n quickly, =asily, correctly at home.

nd for free book. Linguaphone Insti-
tute. 83 RCA Blde.. New York.

LEARN Photo-engraving at home or in
oldest. largest school in America, Work
for mewspaper or establish own profitable
business. ew  Tasope Phntn-—fuxra ng
equipment available soon. Write for in-
formation. Veterans ask about G.I. train-
ing. The Aurora School of Photo-Engrav-
Ing. Tasope' Bldg.. Aurora, Mcr

INVESTIGATOR Trll'ﬂil:l.gc P‘hﬂlll:ls e
e

cret Service. 1917B North nneth, Chi-
cago 39, Iilinum

LOCKSMITH Course, Lock pleking,
key fitting. etc. $1.00 prepaid. Lock-

smith, Canadian. Texas,

MEDICAL Laboratory techniclans in
Erent demand. We train you in your spare
in your own home. You can prag-
tice while studving, Write for free cata-
logue. Imperial hnical Institute, Box
BT3-E. Austin. Texas.
BECRET Investigation. Experience un-
necmaq;? Investigators rticulars free.
George BEDET, 125 West Bith, New

USED Educational books on all subjects
bough

sold, rented, t and exchanged,
Moneyback guarantee. Write today for
tails. Lees Mountain,

Iree catalog and de
Plsgah, .!.In‘hn.mn

TO Whom it may concern: We will rep-
resent you In all prineipal ecities of the
world, Personal or business assignments
&l per hour. James W. Farley, Citizens
Bldg., Cleveland 14, Ohilo. Note:
appreciate hearing from someone who
wishes to enter this business in vour city.
Will send you assignments immediately.
References exchanged. State gualifiea-

CARTOONING, Draw comic characters
instantly, Complete charts, instructions,
1. Cartoonist Felix, Box 337, Duluth,

Nnesola.

CHALK Talks. Laugh uein 0=
gram. 51.00. Catalog 10c. Eﬁﬁa'rhia E;J-
toonist. Oshkosh, Wiscons

CARTOON Course—232 EW lessons. 200
figure sketches. 25c coin tpald. Snack-
Pack Co., 32 E. Georgia, Indianapaolis 4.

MAEE Signs, letters, stencils. 9 com-
plete alphabet pattern sets. 3 complete nu-
meral pattern sets and catalog $1,00, 8§
L:T-%Fr Distributors, P.O. Box 101, Min

ADVERTISING AGENCIES, LETTER
WRITERS, FORE ADYERTISERS

ADVERTISING Placed everywhere low-
est rates. Reliable guidance on publica-
tions, e t mssistance on ads without
flhgm&tahm‘l: I“er' c:g? mhmm

st ra ree, CRED ve
Agency, 20-P West Jackson, Chicago 4.

CARTOON Advertising. Complete serv-
ice, 50°: of insertion cost. Alvin Bantien,
Armada, Michigan.

25 WORDS, 32.000 rfl.ders, 2 months

lii:;r:;sl.:mI 3G o eI T §5.00. Renick. Holland, N.

. NTHL aintaing ng- TLIN t8—ace .
ton, D. C. “capital'" address. Your busi- mﬁ;}ﬂg tl:ir eLﬁzed-ed u'r::gtt:ilelx'.mx u:m%;;,
ness, personal mail reforwarded Station A, Manchester, Conn.

when
wanted. Hawkins, (established 1817), lEIII
Taylor, (1024).

NORFOLK. Va. Mail address 15c each
letier or $1.50 month, 3 postcard views
20e. I remail. Personal assignments,
James, T39 Burkesdale Road,

BUSINESS And personal represnnut.inn,
appraisal, and adjustments, 25 rs ex-
perience. J. E. Rumfield, 5716 Junius,
Dallas, Te::a.a

1,000 MATLING Names on perforated
mmed labels §2.50. Labeloit, Box 47,
ringfield, Mass.

SPECIAL SERVICES

NEW YORE Mewspapers sent anywhere,
Daily News, World Telegram, etc. Prompt
service. Twenty cents each, limit five.
J. Ares, 43-40 40th Street, Long Island
City 4, New York.

CALIFORNIA Business agent; for infor-
mation, advice, services. Retainer fee $1.
Percy Gaugh, B1T W. 23rd Bt., Los An-
geles 7.

DO You have trouble enlarging plan
drawings in magazines to proper size?
Large drawing or 2 or 3 small drawings
enlarged, $2.00, Send drawings and de-
sired size to Jack Ruthhnrt R.F.D. 4,
New Brunswick, N,

BCENES Of hlsturh:a.l Philadelphia. 10
ﬁslﬂudﬁ 26¢, R:[arwardmi_ teards

ench. Letters 25¢ each ren! 3312
Germantown Ave., Philadelphia Jll;l- Pa.

TENGINEERING Eervlne——pmua research,
design (electrical, civil, mechanical) at a

ice you can afford. Free estimate. Wil-

am H. Jacques & Associates, Consulting
Engineers, Zobel Bldeg.. Red Ennk N. J.

GOOD “Used" self-instruction educa-
tional books om all subjects bought, sold,
rented, exchanged. Batisfaction l.'lla.mu-
teed. Complete Informatien and 100-
illustrated bargain catalog free! Write—
MNelson Company, Chicago

CAERTOONING, COMMERCIAL AKT,
EHOWCARD WRITING, SIGN PAINTING

PERSPECTIVE Charts simplifly drawing
roducts, architecture. Set of four with
nstructions, $1.00. Dumestinrnu_ P.O.
Box 73, New York 186,

ORDER-Pulling sales letters written,
§2 page. Twenly years' expericnce. Batis-
faction guarantesd. Dudley Bunn, 126-PM
Lexington Avenue, New York 16.

ADH’ERTLBING Art work. sdles letters. -
Q. F., Banford, 5029 Maple Ave,, 85t. Louils,

MM]'_.INI:I- Lists, eertified. productive.
inexpensive, $5.00 1000, Homeworkers,
%gents. brugers. etc. Write Dixie Service,

ing. N. C.

ADVERTISERS! &, 000,000 cir:ulnﬂun
25 Sunday national key news ETS
words, §40.79. “Terrific pullers™ pop u-
lar newspapers §8. *‘Free booklet.'” New-
marks Advertizsing !urenc:.r. 217-Tth Ave.,
New York.

FREE! 1846 Advertisers Rate & Data
Directory, B2 pages! E. H. Brown Adver-
tising Agency, 20 N. Wacker. Chleago 8.

ADVERTISE: 24 Words, 40 newspapers
$3.50. List free. Advertising Bureau,
4515-C_Cottage Grove. Chicago 15.

24 WORDS In 64 weeklies 8496, H. J.
Darnell. T30 Hays. Jackson. Tenn.

ADS Placed In out of town newspapers
and megazines. Lew rates. Catalo
Eee. !desn.s that 'IJI.!:"!.L Bal:erfdverﬂ.sl

gency. Successors An FETEY,
W. Madlson, Chicago 2.

TYFEWRITERS, DUFLICATORS,
OFFICE DEVICES

PRINT Your own postal cards, ﬂm
anyth on_ “Printomatic Se E adl
Rotary Postal Card Stencil Duul.iutnr
Only $9.50 with $2.35 worth of
stencils. ink. ete. Literature free. tis-
burgh ewriter BuEnly, 338-RB Fourth
Ave., Pltisburgh 22

REUBBER STAMPS, OFFICE BUPFLIES

3 LINES 35¢c: Signatures sl 50, Pads ﬁ
Stamprite, Wauwatosa, Wis

FRINTING, MULTIGEAPHING, MIMEQ-
GRAPHING, GUMMED LABELS

200 HAMMERMILL Letterheads $1.00.
Other printing, Bamples, Parker Press,
478 Main. Groveland, Mass,

“HOW To Make Mnm:ar With Simple
Cartoons.'""—A book everyone who likes to
draw should have. It iz free; no obliga-
tlon. BSimply address Cartoonists® BEx-
change, Dept. 98-C, Pleasant Hill, Ohio,

NEW Show card lettering course. Illus-
trated. Paost d $3. Art Instructions Btu-
dios, 47-23rd Ave,, Paterson 3, N, J,

NOW Make signs in six months, daily
ractice, simglr.iﬂed fundamentals, $1.00,
antzen, 252 West New York, New Jersey.
LEARN Showeard writing at home in
re time. Fascinating, lifetime business
your own. Mo special skill needed. Free
information, Sherwood Publishing Co.,
Irvington 11, New Jersey.

BARCAINS—Quick landseape painting,
ter art, ]eu-erin% art studies, supplies,
Mae literature Book Shop, Arnold 6,

0.

ARTISTS—Students: Auto-scale saves
half time copying., enlarging, reducing
drawlng Guaranteed. £3. Particulars free.
Dizco, Box 761, Glendale 5. Calif.

QUALITY Printing: Business,
stationery, Prepald delivery. Samples free.
Mero Products, 100 Morrison, Punxsutaw-
neyv. Penna.

LETTERHEADS, Envelopes, statements
or billheads—150. $1.00 posipald. Benne-
ville Printing. Box 1931, Plitsburgh 30,
Penna,

BETTER Printing, attractively pricedl
Letterheads, envelopes, booklets, Lurds.

labels Pples estimate free,
Pubiishers, aulding. Ohio.

EO0 B34 EN'VEL'.‘JP‘E $2.00, Mango,
555-A South 20th, Newark 3, N, J.

QUALITY Printing, lowest cost. Sams=
ples free. National, 4012-B Drexel, Chi-
cago 15.

GIRGI]LARB Letters, advertising mat-

forms, ete., Ilth%r!.nnd economically.
Dup!.iﬂnﬂ. Berﬂue, F Bt. N.W., Wash-
ington 4. D, C
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LETTERHEADS — 250 Red, white and
blue air mail and 250 regular, §5.00 post-
mﬂ We print anything. E-End far prices.
tal P:m. T600 North 30th, 13,

¢ Now, for our 36-page 1048
grlﬁnmv—retund.ed first order., McCall
e5s, 1326 South 2Tth, Omaha, Nebraska.
NOW! Try our printing—samples, Mail
Printing. P-93, Danvers, Mass,
HONEST Value. Letter heads, envelopes,
business cards. $1.00 per hundred. W. B.
Musson, 11 Chambers Street, Phillipsburg,

Mew Jersey.
LETTERHEADS: Envelopes;
lli statements: £2.00 each postpaid.
Press, 3635 So. 8Tth St., West Allis,
100

EMBOSSED Panel cards print.ed
Hme address, phlme $1.00 post; id Prae
Frank Michalucine, East-

ﬂ'h.li:liﬂ 25, Il
GDLLEGE Stationery personalized with
name, Samples 10c. Details free.

{mn Main Press, Clinton, Mass

I.t-u:liu

PATENT Protection—The T B. Patent
Office recommends “'an applicant is ad-
vizsed, unless familiar with such matters,
to employ a8 competent registered Patent
Attorney as the value of patents depends
largely u the skillful preparation of
the specifications and cleims."’ Steps to be
taken it obtaining gr tent protection avall-
able upon request. Victor J. Evans & Co.,
establizhed EE 131-.1 Merlin Building,
Washington ﬂ

PA.TEHTE-—-U a md foreign patents
secured. Trade-marks and copyrights reg-
istered. Searches made to determine pat-
entability and walidity. Patent, trade-
mark and unfalr competition causes, Lan-
caster, Allwine & mmel, Registered
Patent Attorneys, Sulte 411, 815-15th 8t.,
N, W., Washington 5. D. c.

INVENTORS: Without obligation. write
s for information as to what steps an
inventor shm:ld take to secure a patent.
Randelph & Beavers, Registered Patent
im.umefa 21 C Columbian Bldg., Wash-
ngton

1000 PROFESBIDONAL Business cards
$2.60 postpald. Hamilton, 4341P Meade,

Chicago 34.

FINE Printing reasonable, send copy
for estimates, White, 528 Brooks, Dallas,
Em.

BOND Letterheads $2.95 for 500. Bend
stam :m- samples. Ranney, The Printer,
Bhe . N. Dak,

mn—ﬂ&xu HAMMERMILL Letterheads,
E postpald, $1.00. Envelopes same.
Printing Hudson, New York.

i) LETTERHEADS, 100 Envelopes,
$1.25 postpaid. Tucker, P.Q. Box 45,
Indianapolis.

ATTRACTIVELY Mimeographed letters,
100 — $1.00, Haynescraft, 706 Eighth,
Washington 1, D, C,

PR‘IH‘I‘I.HG- Multigraphing, mimeo-
graphing: Low prices, high gualily work-
manship. Weite Tor samples, Bay Printing
35'.1 24404-A OCakland Road, Bay Village,

o,

BETTER Grade printing reasonable,
Estimates on anything. Economic Press,
Leonia, M. J.

MIMEOGRAPHING — Any copy. Rea-
sonable. Mallers Service, Box 606-A, Chi-
cago 80, TIL

500 33x3ly POUR Line gummed stickers,
25¢. Hurrtts Printery, Saginaw, Mich,

MIMEOGRAPHING—Letters, pricelists,
iurmulas. instructions. Lowest prices,
Lem's Letter Shop, 5710 Stanton, Detroit 8,

EHTDRE Learn now—without ob-
unm:m—hnrw to protect and sell your in-
vention. Write for free “Record of Inven-
tion'" form and complete information for
making disclosure and establishing date of
vour invention, We also send our new free
;‘Pltent Elléltit imlr tha Ewmm:u'l;tmmmi
ng com ormation a

rocedure and how to sell m'.rant.inu.ur:ngiv-
ng {llustrations of many successful inven-
Mants, e SSUTS 300 Drob o
e yoUu prompt, con
tial service. Delays may be dangerous.
te today for your fres “Patent '
and “Record of Invention" form. Clar-
ence A. O'Brien & Harvey Jacobson, Reg-
istered Patent Attorneys, 61B-G Adams
Building, Washington, D. C.

“PATENTS. Free preliminary advice,
E. E. Vrooman, Patent Lawyer, Registered
Patent Attorney, E'n Woodward Building,
Washington 5, D.

HINVENTOR'S f.}tlldt 100 mechanical
“‘i‘ﬁf.'“ﬁ‘%.h’em’l‘;‘?."; Frank W Lidermatn
BE]

I\Fmau Street, New York T.

P TENTB—Trade marks. Irving L.
H:Bﬂth:m. 315 McLachlen Bldg.. Wuh-

ington 1, D. C. Registered Patent Attorney.

PATENTS Obtained; selling service, in-
formation. recording forms Iree. Lablner,
World Building. New York.

. A. BNOW & Co., M-427 Snow Bldg.,
Washington 1, D. C. Registered patent
attorneys. Established 1875, Literature
malled on request.

FRINTING OUTFITS AND EBUFPLIES

FOR INVENTORS

PRESSES, Type, cabinets, suza_:r lies, List
for num Lincoln Press Co. lf—w Hart-
well, Fall River, Mass.

PR.INTER.E- Make cuts the Quick Etch
m:thud Del:!.illl free. Charles P. Medlock,
Box 2560, Goodland, Indiana.

6x9 HD‘I‘GRIEE—D Printing press, hand
feed, 3 chases, year old. complete, $160.00
cash, $170.00 crated. F.O.B. Mail Prod-
ucts. Mendota, Illinois.

HOME-MADE Presses., Proofs free.
Riegel, 1111 Harrison, Phila. (24), Penna,

P’RIN'TII'IG Eresa plans, $1.00. Details,

work, free. Homer DeSellier,
g’ﬂb‘hlm Bt., S:rringﬂeld, :

I:.":J'I‘B—Hak.e real halftones, line cuts
yourself! Samples 25c. Partlculars free.
Rapid Chemical Service, Edwardsville, I11,

PRINTING Fqui ent Is;pe and sup-
pllu.lestemilustatm :I dﬂf‘,’r hnrhdugxm I:“
oo e illustra B o0, !

e, X-11, Maridets. Do "

FRINT M home—8end 10c for catalogue
—presses, :g: , supplies. Barnhard Co.,
8 Columbia St.. Newark §, N. J.

INEXPENSIVE Home-made printing
press, Detalls free. Novelty Shop, Downs-
ville, Louisiana.

INVENTORS. Have patent protection
first. Remember, the details of your in-
venlion do not have to be 1007 perfect
before ¥ou can obtain patent. First step
is to have us conduct search of prior U. 8.
patents and render & report as to its pat-
entability. Send at once for further par-
tieulars and “Invention Record” form.
Reguest does not obligate vou. MeMor-
row, Berman & Davidson, Registered Pat-
ent Attorneys, 134-X Atlantic Bullding,
Washington 4, D. C,

SELL Inventioms without investing your
money, "i'i"rltu' internationally known in-
ventor. C. Taylor, 53 Wilbraham Rd...
Bpringfield, Hasu

AIM Your invention for “‘bull's-
success, Inventors' Manual gives
instructions and inspiration.
£1.00. Guaranteed. Rie-Craft, Bucx 1466-0,
Tampa 1, Florida

YINVENTOR'S Gujde." 100 mechanieal
movements, Iree; advises on paten
selling inventions. ¥. W. Ledermann, 1
HNassau Street, New York T,

WANTED: Practical inventions. Inven-
Exchange, Research Division, BS,
Hartford 1, Connecticut,

I SELL Patents. Established in 1900.
Charles A. Scott, TTIPM Garson Ave,,
Rochester, M. Y.

INVENTIONS Having profit bilities
in demand by specific manufacturers,

or royalty, Free descriptive booklet, pro-
tective disclosure form, references, and
how to safely disclose an invention for

sale, request. Invention Rapm‘bur
ﬁ.!.*lil So. Longwood Dr., Chicago 43

CASH For practical ideas and 111\'EI1'I€Im'.I.I.
Mr. Ball. AB-8944]1 Fleasant. Chicago.

INVENTORS: Avold unnecessary expense.
Write for free booklet explaining how our
cm:.squJE and advisory service can assist
you In deriving greatest profit from in-
"I-"El:tt:lni Institute of American Inventors,

0-. ‘Washing-

DE‘L‘IL .I'.. 1026-Eye St. H.W.,

IIW'ENTDRE: Learn now—withou
ligation—how to protect and sell your in-
vention. Write for free “Record Inven=-
tion'" form and complete instructions for
mnkini: disclosure nnd establishing date of

nvention. e also send our new
reg “'Patent Gulde for the Inventor,™
containing complete [nformation about
tent procedure and how to sell inven-
lons; glving fllustrations of Flio=
cessful inventions; over 150 basic mechan-
ical movements, We assure you pk,
confidential service. Delays may dan=
erous. Write today for your free “Pn.t.e:nt
uide" and “‘Record of !’ﬂ'erltlﬂn" form.
larence A. O'Brien & Harv acohson,
Registered Patent Attorneys, lil..ﬁ. G Adams
Building, Washington, D. .

RUBBER—Everything in rubber, Pat-
ents developed. Dept. P.M. Broadway Rub-
ber Mig. Co., Louisville 3, Ky,

PATENT Models developed and built
The Thompson Engineering Co., 208-
Winchester Bldg., Grand Rapids 3, Mich.

INVENTORS: We have a market for
worthwhile products. Write fur our sales
lan. Visioneering, Inl: B,

ly Bldg., West ﬁ'isnunad.n

THE Inventor who believes he has a
new and useful invention, and needs ad-
viee, should consult a competent registered

atent attorney. Without obligation, write
or full infu-rmntlm on how to secure
Betenu and trademarks. Randolph &

avers, Registered Patent Attorneys,
Il- -E.'ﬂlumbuu Bldg., Washington 1,

INVENTORS—Victor J, Evans and Co,
established 1898, has s staff of registered
patent attorneys, available to represent
inventors in the preparation and prosecu-
tion of their cases before the Patent Of-
fice, Detailed information and the steps
to be taken to obtain patent protection
will be furnished upon request. Vietor J.
Evans & Co., 132-J Merlin Building,
Washington 6, D,

T DRAWINGS Of :fl:n:r ideas—inventions,
by college draftsmen., Drawings n::grw-ed
by patent attorneys, Chrisman, College
Box 375, Manhattan, Kansas,

PATENTS., Free prelimina advice,
Confidential service, Send sketch and de-
, 140 Bpruce Bt.,

geription., John D. & Son,
cBm 3213, Dept. PM-846, Bridgeport 5,
onm.

INYENTIONS WANTED

INVENTIONS Wanted—Patented or un-
E_atented Preferably in mechanieal, elec-
ical, sports or home appliance fields, by
well finenced manufacturing executive
locking for additional interests with
future possibilities. Outright pur
referred but other nrtnunment possible,
ive enough details to establish adviza-
bility of further investigation. Whitman,
P.0O. Box 1158, Chicago 20, Il

BELL ¥our invention, now. Let us mar-

ket your invention as only we know how.

Patmt-ed or unpnt-enmd Bend aketr.h and
cription. John D. & Son, Elm.ruu
ox 3213, Dept. PM-3, Brldtepﬂrt

FATENT ATTORNEYS

INVENTORS. Have patent protection
first. Remember, the details of your in-
vention do nmot have to be 1007 perfect
before ¥you can obtain patent, Fint 8
is to have us conduct search of prior U. 5.
patents and render a report as to its pat-
entability. Bend at once for further par-
ticulars and “Invention Record" form.,
Request does not' obligate you. McMor-
row, Berman & Davidson, Registered Pat-
ent th'ners 13!—'!:’ Atlantic Buillding,
Washington 4. D, C.

PATENTS And trade marks, Wilired B,

}agmg 1524 K Street N.W.., Washington

WE mku drawings for you to safeguar
gell or fta.!n vour jdeas. Jepsco, 94
Harvard Bivd,, Dayton, Ohlo,

GABH: For inventions, tented, t=
ented. Mr. Ball, .n.-nl-!lpaP’Ieunnt,una.l-

cago

MACHINES, Mechanical inventions de-
signed and built. Luuis 86 Walthery Ave-
nue, Ridgewood, N.

INVENTORS! Hnw: you a good
uhle idea? Write Mr. Metzlerr,
42nd, New York.

RELTABLE Patent Office searches £5.00,

patent=
11 West

Sketches and descri tium returned
f&rumptly with patentability rt. Reg-
tered mail recommended. Address Ray-

mond L. S8mith, Patent Searcher, 410-M
Bond Building, Washington 5, D, ©. (For-

mer U. 5. Patent Office employes.)

60 POPULAR MECHANICS

HOBBY Books. Latest titles. Catalog
free. Popular Mechanics Press, (C- iSL
M0 F Omtaria Chiraro

WANTED—Paper product, idea
vention, patented or unpatented, having
profit possibilities, Ma ke-up pﬂnﬂnll];
of paper, all kinds, Ed or royalty.
ply immediately. L, Symons
clates, 345 Hudsnn at.. 'Hew York 14.

EARN Up to 82, $2,000 year, inventing sim-
ple items for special cash markets. Tdeas
only. No patents. Hendrickson, Argyle
(7-B), Wisconsin,

INVENTORS: Hundreds of manufae-
turers have requested our assistance In
locating marketable new products. Come-
i:lete information, free. Institute nI Amer-
can Inventors, D-ezt *HJ-D 1926-Eye Bt

TWachinotnn

or in-




WANTED—Pa tented inven-
tions having prunt tim all tindl

Eu%l mmm foce. . Inventiun
Emra&ﬁﬂ =11106 So. Longwood Drive,

PATENTE FOR SALE

FLY - POWERED Plane — real model
plane uses housefly for engine. Bimple in-
structions with complete plans $1. Earl
Enﬂ?‘pmu. Box 9204M, Los Angeles B,

alil,

d)p]iﬂ wholesale®
¢ animal shapes;

dises; pinbacks; Pkgs. or gu.l dnl. ar
Erm quantities; (eatalogue). Box

SHELLCRAFT
(complete IIJJE_I

ENGINE Castings. Buppliez. Catalogu
10e. Howard A3, 2417 N. Ashland, Chi-
cago, 11

CARD Prntectu: for outdoor playing.
Manuacured o, P Voot A
Have patent. Wi par e
alty basis. K. MeGlnty. $30-40 St. Miami
Beach 40, Fl

BEAUTY Bupplj' manufacturers, all dif-
L e WL -
v new nder nta -
Eor:t R. Bell, Federal Hotel, Great Falls,

PATENT For sale; rofler guard for auto-
mobiles to prevent wrecks. Dennis James
Cunningham, 731 Abnor Court 5.E., Wash-
ngtom 3. D C.__

PLASTIC Animated novelty animal. Wil-
ﬂhl:l.l.m' Fentress, 8338 Jadwin, Cincinnati 15,

0.

CIGARETTE Case; dial locking, time
unlocking, makes the doctors order to
heavy smokers to minimize or quit easy.
“*Hreaks that force of habit.'" Light one,
then set dial for any predetermined period
of time and case will not open till time is
up. Patent pending. Small mechanism,
outright or rovalty. ‘Ward Leatherman,
610 Portage St.. Barberton, Ohio.

INVENTORS: Test the commercial value
of your patented or unpatented inventions,
quilekly and Inexpensively., Write for free
information. Institute of American In-
yventors, Dept. 40-B, 1926-Eye 5t N.W.,
Washington 6, D, C.

MANUFACTURING

PL&.EI‘I{: Maolding and fabricating. Small
large quantities. Complete manufac-
t.u:ln.g fucilities. Plastic Products Co.,
Dept. PM-4. 211 Tth 8t. 8.E.. Canton 2, Q.

MOULDS And dies for glass and plastics.
Bend blueprints for guotations, Unamit
Mould & Machine Ehop, Bunker Hill, IlL

PLASTIC Moaolding and fabricating—Any

iftem or quantity. Reasonable. Plastic
Products Co., Dept. PM3. 211 Tth S.E.,
Canton, Ohio,

FOR Estimates, send sketch, Machin-
ists, 114-111 220th Street, St. Albans 11,
MNew York.

INVENTORS—Market study; develop-
ing; manufacturing models. J. M., Bur-
lington. Kentucky

MODELS—8mall lot manufacturing.

Metals, plastics, etc. Milburn, Burlington,
Kentucky.

RATLWAY Models, complete line
page catalog, HO and O gauge 35¢. "W'l.l-
thers, 247 Erie, Milwaukee 2, Wis.

MODEL Engine catalog, railroad sup-
lies, 256¢ relunded. Simonsen, A-3054
reentl.ew Chioago 13.

SHIP And vacht model fittings and blue-
prints. Hundreds of items to choose {rom,
Send 25¢ for new illustrated namﬁ A, dJ,
Fizher, 1002 Etowah Ave., Dept Royal
Oak, Mich.

BIG Ilustrated model engine catalog
10¢. Active Products & Supply Co.. 53 W.
Jackson, Chicago 4.

BHIP Model kits and fittings, Complete
line Fisher model yacht equipment., All
Boucher, Fisher, Marine Model and I.?,"";'&
kits, fittings and blueprinis at stan

ces. Most complete stock in New Eng-
and. Send 10c for price list. James Bliss
& Co., Inc.. 220 State St., Boston, Mass,

MINIATURE Steam locomotives, 15"
1,7 3% geales. Castings, parts, raill
orough drawings with instructions, Cat-
alog 26e. Little Engines. Wilmington, Cal.

CATALDGS (Ilustrated) for “modeliers!
Alrplanes, &0 page book on solids, Fea-
tures construction datu.. nper.iﬂmtium,
umounamn: 16e: railronds p@ghe
"HO" guide. Eguipment. nmemrias
tings. 26¢ (includes refund coupon). henﬂ:
coin or stamps for each gﬂ ofusely illustrat-
ed catalog desired. lk's, “*‘Nation's
Leading Hobby House,” 314-PM  Fifth
Ave., New York City 1.

HOME CRAFTEMEN

FREE Turning brass rods, rounds,
uares hexagons, sheets, tubes and clrcles,
bronze arings and bushings., All
5I:zlrs any gquantity. Pree catalogue and
prices. Richards Industries, Postoffice
Box 362-E. Jamaica, New York,

WALLET, Make your own! Lady's or
man's, Pigskin or Morocco goal. Red,
brown, hlack. Complele kit £2.00. No
tools needed, Kit Kraft, Box 2868, Los
Angeles 53, Calif.

PATTERNS Two lawn chairs. settee,
picnic benches and Table 60¢. Doll house
and Furniture 30c. 70 lawn ornaments
and novelty £1.00. Five new hanging
shelf £1.00. Doll stroller, Colonial eradle,
table and chairs, circus group £1.00, All
patierns 23.50, Modern Wooderalt, Sagi-
naw. Michigan,

MODELS AND MODEL SUFPLIES

BHIF Models and yacht supplies com-
lete, Large 64 e catalogue 30c. Bill
's. 510 East t.. New York City 9.

“WIZZ Electric motor: Aszsembles ln n

fiffy. Flashlight cell rates. All
plus illustra instructions 3Dc Pﬁs tnid
Also smaller ighty ‘uldg:t. ' 1" model,

third size 25c. Eliro Company, 1718, Deer
Park, Mew York.

MODEL Raill News—5&c h:rings your cop
New, used Lionel, rt and seale mi{
road equipment. Hoxie, 150-F Stewart,
Providence 3. Rhode Island.

FLY The biplane '*Bullet'"! Assembled
in one hour! All balsa parts cut. 1715"
wingspan. $£1.15, Complete line of hob
aup B, Li] ¥ o, ricmn! -y

Erll Hobby 8h Oriental Bldg
Mattapan 26. Mass.

BUILD Complete miniature circus 4"
scale, Easily assembled wagon kits. Cage
wugm haggage ;p-uClE water, band wa%::

calliope wa ticket wagons, The
Ili.'.’: Cast me lhm'sez drivers, lions.
H&en. cnmels raffes, elephants, 1% to

.  Main tents. sideshow tents, circus
rallroad cars. Bend 35c today for booklet
Building Mi:niature Circus and :ata.lu:
Bathgate, 32 Main, E, Orange, N. J

WHY Not have fun bullding a.m!. fl ing
I. mtrﬂ-l line model. Eits $3.05 u u-
tors $18.00 uI Bend ﬂcatampaﬂrmln
Tor detall folder, Johnnie Casburn, Ameco,
Dept. PA, Fort Worth 5. Texas.

MARINE And stationary gasoline and
steam model engines: bench tested working
models, casting kits and drawings, Circu-
lar 25c. Teco, 206-C Winchester Bldg.,
Grand Rapids 3, Mich.

LANDLOCEED Ballors! Here's a beau-
tiful, richly illustrated, descriptive
ca e of famous model ships-whalers,
slavers, corvettes, ete., authentie in every
detall. SBend for lt- today. Only 10c. Ma-
rine Model Com X I'.m.L Dept. C-17,
Halesite, Huntin . N,

HARD Paint brushes softened, Pat-
ented outdlt uses new vapor process,
Works like a charm, like new.
Ome brush :aved. for it, Satisfac-
tion guaranteed. eps brushes always
ready. Stores brushes safely. $2.50 post-
aid. Distributors wante Wisconsin
aboratories, 2324 West Wisconsin, Mil-

lowoc. Wis,

only.
Fla.

78, Bradenton, Florida,

BUILD, Sell—Rocking lawn chairs, De=- -~
tailed plans mc Simple economical con-
struction. cek & {}o 5405 West 25th
Street. Cicero M . Illinois

TWO To one, nneed reducer $3.75.
Craftsmans instruction handbook $2.00,
Machinists, 114-111 23th Btreet, Bt. Al-
bans 11, New York.

EXPERIMENTERS! Many interesting
items available from war surplus. Write
for deseription. P, Smﬂ;e F.O. Box 18,
Station E, Buffalo 11,

BALSA Wood—Idenl Inr mudelers crafis-
man. Price lst free. Eﬂllﬂndﬂ'. Mani-

LT | a———
LALE'S—-—Buﬂd or repair. Profitable
hobby, a.r'ca Illustrated catalog 10c,
refund ﬂm order. Cyro Lamps, 5416
Clark, Chicago 40.
EHELL Jewelry supplies. Whaolesale
McParland Plastic Co., Barasota,

MAEKE Bhell jewelry—{or sitta. 08 &
hobby or start a business. Free catnlogue
and price list. Complete llostrated book
of Instructions 75¢. Florida Shelleraft
Company, Box 1840, Elm.snta. Florida.

PLANS. 30 Toys. e?uaalm 10 lawn
grmmenls. $1.00, anﬂ d Hess, Dover 1,
Enna.

BULLWZER Power shovel, earll:nmr—
er, Prints and specifications of abov
ariginal tuéxdmlgm in wood £1.00, clt.m:m
ﬂrmlahle rthmover Toys, East Lansing,

ARTISTS' Brushes, paints,

instruction
books avallable. Ploneer, 384AHE, Austin,
Minnesota.

SHELLCRAFPT Kits for beginners—shells
and complete supplies for making pins,
en:rln?\s. combs and novelties, Instruc-

ree. Kits $2.00 and £5.00. Herbert
Diamond & Co., 1121 North East First
Avenue, Miami 36, Florida.

MAEKE Shell jewelry! Profit] Plensure!
Shellcraft book Iree! 450 Caribbean shells,
including Andings for making £ worth,
$1. Batisfaction guaranteed. Shell Com-
pany. Miaml 36, Florida

CERAMIC Jewelry supplies, bar :|:|.a
AT SCTEWS, Iur ceramic and wood

also glass d seashell assemblers, Free
catalog. Phihdel hia Badge Co., 1007 Fil-
bert St.. Philadelphia, Penna.

CRAFTSMEN—Fast gelling, make chil-
drens and adults lawn chaeirs. Plans and
instructions £1.00. Bummercralt Studio,
42 Vernon Bt.. Newton 58, Mass,

MANUFACTURE Costume Jjewelry at

home for profit, hobby, therapy., Free
whaolesale 15=u1-‘-1:l|§l cata e. Instructions,
Florida Supply radenton, Fla.

a5 FA‘I‘I‘ERHBCHIctinu :mll toys, trucks,
carts, toy furniture, etc., $1.00. Continen-
tal Homecralter, 907 lrr.h Eau Claire,
Wisconsin.

BHELL Jewelry supplies. Whaolesale only,

waukee 3, Wisconsin. McFarland Plastic Co.. Barasota, Fla.
COOL Your house! Use these plans to BUILD And sell lawn chairs. Pla.nﬁ 81,00,

build & husky exhaust fan to ventilate | We tell you how and where we sell. The

_\.'mfrthurg!e._ Prtm'edEnng?fiﬂ!h. ﬂltywnﬂth bIlodﬂl:;I. Weoderalt Shop, Danby, Vermont,

quist. emicient, e L it CATALOG: Patterns plywood nnreltr

working toocls by home craftsmen at cost furniture, letters, numerals,

of few dollars for lumber and metal shaft,
bearin V-pullies. (14 h.p. motor re-
guired). Send $1.00 for plans and instrue-
tions to Warren Crafts, Box 5952-M, Beth-
esda, Maryland,

JEWELRY Accessories, Findinga. Plas-
tie and metal pinbacks, screw eves. car
wires, clasps, chains, rings, pearls, cam-
cos, stones, ete, Prompt 3h1{c;. ing service,
Lists 10c. Doremby Co.. Chisholm 1, Me,

pla
frames, weathervanes, si].hﬂuettu ann
ornaments. 100 books and booklets on
erafta and hohbles, pleture frame mould-
ings, tools, large line decal transfers. Oth-
er lines, Hundreds articles finely illus-
trated. Write Wo-Met Ehop, Ashburn, Ga.,

ENOCEDOWN Cedar chest lumber

ve-
eers. Free price st  Glles-Eendall,
Huntavll.le Ala,

SOLDER Aluminum with ordinary soft
solder and soldering iron! Send $1.00 for
B EENErous suprlzr of our new flux, 'War-
Iﬁm;gn Industr RDgz3, East Aurora,

FELT Instruction booklet—patterns and
designs for bolercs, knitting bags. novel-
ties, 26c. Nine 12 inch felt sguares—as-
sorted colors and grades, $1.25 postpaid.
Send 10c for color chart on yard :
The Felt Crafters. Plaistow 10. N.

FREE. Hobby lﬂd handicraft informa-
tion. Posteard to Baker-Alexander Co..
1472 Broadway, New York 18 N. Y.

SPEEDING Up machining rluun: is
like finding money, Free cir r explains
how. Eleraft, PE, Box B184, Puﬂhmd 1.
Oregan.

MAKE Beautiful cup}:l!r wall hanging
scoop with simple tuols or home or profit.
Genuine copper ﬁrts cnmplete
directions £1.30, " Pair H. Lewis Metal-
crafts, Box 755, West Los Angeles Btatiom,
Loz Angeles 25, California,

MAEE IT YOURSELF

WHEELS For your own construction of
wagon, scooter, racer, wheelbarrow and
bicycle trailer. Drawings 25c each. 8x3"

10x1.75" all-metal wheels with punc-
ture-proof tires and ball bearings. $2.25
per 8" wheel. $3.25 per 10" wheel. P.O.B.
Akron. Send orders to Jim Brown's Toy
gg.i, 868 East Tallmadge Avenue, Akron,
0. -

BUILD Concrete block machine, mixer,
electric_weed cutter, flame weeder, blue
prints 50c each, Portable sawmill, blue
prints $3.00, 12" planer, tree saw, edger,
£1.00 each, Electric blueprinter, acetylenas

enerator. burning machine. $3.00 each.

ichols Equipment Co., Purvis, Miss

CEDAR Chests knockdown and COm~
eted. Free price list. Sims Mig. Co,,
ox 485, Malakoff, Texas,
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FLUORESBCENT Tubes—How to re-light
them, use indefinitely — §1.00. Steele,
18170 San Pablo, Oakland Callf,

BUILD Motor vibrator, concrete block
machine or hand tamp, in two days for
$10 (exclusive of motor). Makes a stand-
ard block minute. Complete, plans,
photos, and instructions for building ma-
chine £3.50 postpaid. Order from this ad-
vertisement or write for details, Clyde
Lee, Dept. A, Mountain View, Okla,

ATTENTION Experimenters: Plans Inr
a8 one tube walkie talkie, battery cha
photo electric eell, and a small arc wel -er
also—ingredients to make vour own lumi-
nous nt, all for one dollar, Wm. Gable,
P.0O. Box 7. Avondale, Arizona.

PLANS Of bench jigs for making clothes
hangers. Price £10.00. Jesse Bnyder, 1924
w. Jaware, Evansville 12, Ind.

PHONOGRAPHS, Make your own, easily
economically, We supply l.ll mec‘tmmcai
pl:ts m.uunted ready Lo l!;!

'E;lllu, 25¢. Circular Iree art-
roducts, Box PM-141, Hamden

WATCH Repairing easy learned by our
home study course. Watch repairers are
in demand and are among the highest pald
craftsmen today., Write for free Informa-
tion. Houston Chronometer & Watch Co.,
P.O. Box 1140A, Houston 1, Texas,

WANTED—OId or broken jewelry. Cash
paid immediately., Mail gold teeth,
watches, rings, silverware, diamonds, spec-
tacles. Satisfaction guaranteed or mer-
chandise returned. Information free. Rose
Smelting Co.,

Dept. A.

29 East Madison, Chicago,

ARMY (used) canteens, mess
sets, helmeﬁ ll:l!em e e - iz,

ApaaCcks . CAr ters,
gas mask ba o

g5
rubber suits £5. M. ¥ II'!'II 144
o "

85,
Chamber St., M.
FOE THE HOME

WASHING Machine parts, Irrlucﬁl' rolls,
belts, etc. Send old parts for % cation.
Prices free, ﬂ‘!neral ‘Washer, Lozier,
Van Dyvke, Mi

WATCH And clock repairing—complete
ractical course in modern horology. 66
ustrated self-instruction lessons. Just
out! Low price, Fascinating 100-page
illustrated catalog freel Write — Nelson
Company, Dept. 8-02, Chicago 5.

BAVE Hunuy Prefabricated homes,
List of 109 manufacturers $1.00. Fabrica-

tion Service, Box 804, Battle Creek, Mich,

WIGWAM Flue Doctor stops down
draft, permanently cleans crecsoty chim=-
neys, Wig, Abington, Mass,

TOBACCO, SMOKERS" SUFFLIES

WANTED MISCELLANEOUS

CIGARETTES — Popular brands: mini-
mum 3 cartons. Price $1.40 per carton;
&uﬁl id. Send check or money order, Ace

il Order Co.. East Orange J.

KEEP Food cocl without ice. electricity.
Build I'og wood cooler, chimney draft op-
erates, lans 25¢ coin. Fogwood Com-
pany. King, Ontario, Canada.

ATTIC Fan ventilation can be yours
now! Build the Davis designed *wind
tunnel'* fan vourself and e seashore

for years to come. Bave up to
$200.00, Omnly ordinary carpenter 15
needed. Wood and fibreboard construc-
tion. Complete instructions with neces-
':'r? easy-to-read drawings, bill of ma-
al, costs, inatallation procedure, ete,
$5.00, Davis Plans, 4314 Duval, Austin 23,
Texas.

BUILD 18" Ball bearing band saw. Eco-
nomically but durably constructed, easy to
build. etailed u.rnwinnsi step by st
assembly plans, $1.00. N. Blackard,
110 E-h'gphﬂ‘d. B8t., Rl!emh N. G

e el

“CONCRETE Block machine.” Simple,
low r:uut. modern design. Start your own
hlg, Drawings and information $2.00.

rtley, 311 & Norton, Los Angeles,

BURGLARIES May heg'revmted Pro-
tect your bedrooms with Burglar Resistive
Window Guards. Drawings., photos and
instructions $1.00. Hamco Products Com-
pany. Box 1466, Alexandria, Louisiana.

HOME? Want yours seon? Better learn
to build it yvoursclf now! Years shawmq
be rs! Your labor saves up to 607
Valuable circular 25c. Get the uriglnui
William Jackson, A. B., 1713 Howard,
Port Huron, Michigan,

BUILD Concrete block machine, Vibra-
tion and hand operated types. 100 blocks
Etr hour. Easy. inexpensive. Sell blocks,

uild home, uam&: barn at low cost. Free
details, Horne, 206 West Wilder, Tampa 3,

Florida,

HOW To build a box kite. Complete
gle 1mtructmns 25c stamps or coins.
is, T28 Lesley, Rockford. Illinois.

SURE-FIRE Cigarette lightera, styiish
block aluminum; round $1.50, square £1.50,

§2.50; Flame-Master 7Thc. Gruenewald,
:!m'i ‘Coolidge, Oakland 2, Calif,

WANTED—Used stam

mixtures, Write. ©. Ritchie, Watertown,
Bo. Dakolta,

SWAPPERS Hobby Bulletin. What cha
got? Wanl? Dime trial. Roval Oak, I.ﬂn'h.
“THE Bwappers Bible, "’ issued monthily,

copy dime, *'Michigan Trader,”” Box
Gobles, Michigan.

. Bulk, on paper,

EURVEYING INSTRUMENTS

GQUARANTEED Factory rebuilt transits
and levels for sale (cash or terms} or rent
(with purchase option). We will repair,
trade, or buy old instruments. Ship pn-

pald for estimate and wvaluation.
ete information. . Write for I.’uit.
H 28, Warren-Enight Co., (Manufactur-
Transits & I.-E?Elﬂ]. 136 M. 12th

s of
St “Philadelphia
RAZORS, BLADES, SHARPENING

, PEDDA.

WANTED: 65 Note electric rewind pilano
rolls. Norman M. Baird, 2140 Waterman
Ave., Ban Bernardino, Californis.

JUSTICE Buys almost ing! List
free. 9762 Santa HMW.%III Hills,
California.

L[ER{.‘URY—H{EW: prices. Fres con-
ta.im::;rs Write olesale Terminal, Nor-

Lﬁlﬁﬂﬂﬂgt fQuinnimf;}. l|l:‘liln'l'lttll for
uotation stating quan etallurgical
% roducts Co., 35th and Moore Sts., Phila-
delphia, Penna,

100—NEW Double ed ¢ blades, only
£1.25. Ace Company, 3518-32nd Street,
Union City, New Jersey.

BEST Quality handsome ivory plastic
dry shavers now available. Complete with
cord, travel case and guarantee $5.95. 10
day trianl. Midwest Distributors, Box 253,
Hebron, Nebr.

100 DOUBLE Edge blades, $1.00 :ﬂl:a‘t--

d, Free ruazor, orofl Sales, 38

q.. Newport, R, I

“PIGSKIN Safety Blade Sharpener.”
Latest patent. Enclose 25¢. Address C. P.
Martin, Comstock Park, Mich.

RAZOR Blades, single or_ double edge
$1.05 per 100 postpald. Sample {ree.

Bpecifly type,. MSB Co., P.O. Box 27,
B% a',’ New York.

FPERSONAL

HOW To recognize rare books. lete
instructions, ];:.' ces, ete., $1. Robert
nen, 37-50 Béth St., Ji.cksnn Heights, N, Y.

" PHOTOSTAMPS, Details free, Pera,
Dept Al, 1685 Chattancoga, San
4. Callf.'

ABILITY Mot reco
ing personality 3 guick ways, TUsers say
“It works!"" Free folder. Methods Re-
g&nruh, 6235-8 Easlwood, Eansas City 3,

.

VISIT Miami by proxy. Three views 25
cents. Address and return. Collomb, Box
1485, Miami 9, Fia.

2500 ADVERTISING Book matches
$10.95. Rev, Otho DeWitt, Corunna, Il.u:h..

zed? Try improv-

FOR SALE OR EXCHANGE

GOLD Plated lapel crosses, dozen $1.80,
gross $17.28. Quarter hrinn:s sample. Box
459—4 Hackensack, N,

.ﬁ.UTO And farm ans, that can be
made for §1.00. List Iree. P Lessard, T16
Tyler Et., Dakland, l'_‘.aliturula.

BUILD Your home as a hu'hl:ly Mo rent.
Mo mortgage. Save 507., Use apare time,
HNo & Ial skill required. Amazing facts
sent H. C. Lightfoot, Civil Engineer,
Rl.t!hbnrnt _Penna,

T FLUORESCENT Lights., How to make
your own 20 watt lights for less than $1.00
each. Materials avallable, Complete, guar-
anteed, detailed instructions $1.00 cash or
money order. Checks $1.10. Specialty Sales,
Box 1086, Muncie, Indiana,

WATCHES, OLD GOLD, JEWELRY,
PRECIOUS STONES

LADIES Three tone gold fllled on ster-
ling silver lockets, Hold two pictures,
Complete with chain §5.50, including tax.
Dale Finney Jewelry Shop, Humboldt, Ia.

WHOLESALE Costume jewelry. Assort-
ments for retallers only, $25. uo up. Vas-
sarco, 4653 East 94, Cleveland 5, Ohilo,

TTAMERICAN liuru!ug!s! wntnhmakzru
rcnl'l:ntl'ir magazine, $2 year. Kimbel, Plant

y., Fla,

IDEAL Beginners jeweled pocket watch
movements “‘as 13" £2.00 ench. Wm. Bez-
l:ur. 1401 Metropolitan Avenue, New York

HM{E Jewelry., 12 beautiful plecez in
each kit. Plastice £2.00. Shelleraflt $2.00,
Both $3.00, Craft Co-op, 3928 Dumaine,
New Orleans 19, La,

GEMS, Precious and scmi-precious, all

nuiq: from world wide sources. Deal

ne overhead, save money., Catalog
ﬁil] Co.. Route 7, Balem, Oregon.

E? POPULAER MECHANICS

FOR SALE MISCELLANEOUS

RECONDITIONED Army clothing bar-
Irm Army Enm all wool serge, §3.95;

raumm lI 5; ll;uw rain Ja:;.ch:nf.:
1.00: shop aprons (new
$l£a. blan.kzt.s m":ﬂu", lf

new to $6.50; Armr shirts, all wuul 'w'uratcd
(new) £5.50, satisfaction :unrnnt.e:d HNew
York Clothing Co., Dfl?'ﬂ PM, 2079 Second
Ave,, New York 29

GIANT Plastic l'Ed.ul.':!.I:Ll lens, 15 In.ches
dlamnter. welghs over 8 pounds, $5.00,
Some slightly scratched $4.00. Leo's Stu-
dig, Opportunity, Washington.

FOR Bale mechanical drawing instru-
ments—Veeco, 4 piece, compact, precision
set, brand new in lined case, value $12.50,
Special, $7.256, §10.00-Charvos 9 plece set,
$8.50. Army surplus slide rules, slightly
uged, 76¢ ench. Hull auto compass, for ac-
curate road direction. brand new, $2.50.
Brand new folding vallse knapsacks made
of heavy olive green duck, heavily bound
and reinforced, repellent to fire or water.
Inside 3 large snap fastened pockets, heavy
webbed straps, hand and shoulder handles,
size opened 22" x 54", closed 32" rolled.
Useful to hunters, Boy Scouts, hikers and
for all traveling use. A 87.50 value, spe-
clal £2.25 postpaid. Prisms for 6 x 30 or
8 x 30 binoculars brand new $1.50 each.
Offset prisms to be attached to 7 x 50 B, &
L. binoculars gives double the fleld of the
ordinary 7 X 50 binocular., Cost $558.00,
specinl £25.00. Forward money with order,
No C.0.D. shipments. Public Sport Shops,
13 8. 18th, Philadelphia, Pa.

NEW Curtiss electric motors, 10,000 to 1
reduction gears complete $19.75. Varney,
Tipp City, Ohio.

CLOTHESPINS, Clothespins, millions.
Get dealer prices. samples. Scheall, Box

| 3¢9 Tsalntkls RAMinneesta

RUPTURED? Positive comfort,
derstraps, no steel, no elastic. Wﬂmﬂmuh
Manufacturing Company, Preston, Ont.

SPEED Ahead financially. Four gquick
ways. Dr. Tibolt, 18M. Philadelphia 30

MAIL Forwarded. Reliabl cach
letter. Box 536, Anaheim, al Calif, "
Inrurmsm

HOW You can find nut!‘
discreetly developed, any matter, person,
problem, anywhere, Personal-business as-
signments. re mnt-atlnru. undertaken.
Nation-wide. ciall DEI:I.Ied. and bond-
ed service established 1922,

All | ulriﬂ confidential. lel:l.lm Her-
man, 170 Broadway., New York.

FALLING Hair, its cause and preven-
thon. An informative and educational
E_aﬁlpﬁlletteq}it Ied’ Ieéiur To I-Ereern Your Hair

i inety'' ma ree.  James B.lum,
4819 A Fourth Ave.. Brooklyn 20,

courageous, Et“‘mhﬂdtnt-. mlglﬂh:
$1. 0.
Montreal 3. Canada.
L. Conzalex,
Box 236, El Paso, Texas.

T NERVOUS, Eelf-m‘nselm
sational psychology
Dr, Malcolm Smith, llD'.l I:I‘niun Ave,,
" MEXICAN Law_practice,
POOR Penmauship corrected—{ew houra,
New-way. Ozment, 9, 8t. Louis, Ma.

HAIR Falling? Dandruff? Write Trim-
ologizt, 137 Lewis St., Phillipsburg, N. J.

MISCELLANEOUS

ILLUMINATED House numbers connect
to doorbell butfon term.im.la Bulbs last
indefinitely, draw practi no ¢ .
Postpald $3.50. Send check or m.ma:r-
order. State numerals wanted. F. N.
Mig. Co,, 1050 Florida Ave., Akron 14, ﬂ.

BILLFOLDS, Men's, ladies’, Genuine
leather, Four window Inserts, Allround
R T S Sl AR

¥ POSLpa elioy L=
Clark. Ohicngu?

CREATE In modeling elay. Filve pounds
£3.00 postpaid. BSelf-hardening into per-
ew Jersey

manent stone, HKendakraft, 82
Ava Proanklvem T NMew Vark



BOUVENIRS Of Washington, D. C.
D card for your lst. W. E.
Thompsen, 1213 H. St N, E.

WEW Powerful Goldak locators for min-
erals and metals and with wartime im-

rovements now available, Bereen grid and
Ehﬂ:

power tubes. Moneyback guaranteed
t buried gold and silver at greater
flem.hs umn anly nnm&:ut.l-.re device. Write

Glenoaks Blvd.,
Glenda.le cmr

$6 per , 14417 Vie-

tory Blvd.-A, Van MNuys, Calif.
FIEEWORKE-—-&:IT t:me—na{. quantity
—newest Ideas — high — best
values, Giant salutes aerla] , 8ky=
ur.re.l.marm battle-in-the clouds, new Jet-
ulsion plane rocket. 150-plece combi-
na- offer 24.95 BSatisfaction guar-
anteed. Write for big new catalog. Banner
Fireworks, Dept. 32, Toledo, Ohio.

“RECEIVE Mgall."' Moneymaking nﬂers.
opportunities, catalogs, Name listed 10c.
Idenl Service. 100, Park Ridge, IIl.

UBEFUL, Reliable mail-purchasing mer-
chandise! Free Information! Postways,
Box 5325, Philadelphia 42, Penna,

| T FILTER All mcids, corrosives, photo-
golutlions, ba formulas, ete.  quic kl?
Dltrafine stainless steel fAlter muunted n
mn:l.n.l pli.ntil: transparent funnel,

instantly. #£1.00 postpaid. La.rmu-nowen
Products, Villa Park, Il

WEEDETTE Eills ra d,
plantain, etc.  60c pac
square feet. Order now. D.D.T. Bervice
Company, Waterbury, Conn.

ELECTROPLATING Free estimates, De-
scribe fully and finish desired. Platers
supplies. nchor Seles and Service, 3519
Texas Ave. B.E., Washington 20. D. C.

CONCRETE. Building blocks or tile,
any size or shape, easy to make on simple,
gat.ent. mold. Pl.nm H 00, 'W. Denham,

ox 265, Murray, Ky.

ETLL All weeds with 2000 degree flame,
Famous fire n sprays. sterilizes, incin-
erates, disinfects. Works like plumber's
blow torch, burns kerosene, mostly air.
Endorsed by agrieultural experis. Imme-
diate shipment 4 gal tank, burner, hose
22 express collect. Descriptive literature
_Fi.'l':l'l'. Sine Equipment, P376, Quakertown,

CTTA.

PETER Pelican — Ashtray,
match dispenser! B” high; decorated co-
coa, yellow, blue, white, gold. Matches in
hat, ‘clgarettes in pouch, amker in beak,
Hard plaster composition; felt bottom,
£3.50 postpaid or send $1.00; balance c.o.d.
charges, Orange l‘f Cn .+ 1350 Madison
Ave,, New Work 28.

HOMES. Pre-cut, nrela.l:lri::u.u::i. Get.
on manufacturer’s list. Mail $1.00 for
names of over 100 firms, and other wvital
Jilf.llnrmar.ian. Midwest, Box 208, Streator,

cigarette-

CALENDAR 1753 to 2152. 35 cents post-
paid. Tracy Newton, Decatur, Georgia.

DREAM Book explaining 500 dreams 10e.
Eaybee, Crescent Beach, B.C. Canada.

HOBEIES In Hollywood, Maovie stars
collect stamps, coins, guns, books, pipes,
dolls, china, jade, lntt ues, ete, List of
the hobby and home address of 60 famous
sl.‘a.n $1. Originators Bervice, Room 1119X,

210 West Ee?mlh Bt., Loz Angeles 14, Cal.

Dﬂﬂ Tdentification tags s0c. Bend for
fllustration. Frank Michalucine, 3206
Eastwood Ave.. Chicago 25, TIL

EMBOSSING Ink kit £1.00 L. Spada,
10 Lexington, Wethersfield 5, Conn.

A THOUSAND Laughs. Unigue Jackass

Cigarette Dispenser. olds 10 cigaretites,
Simply press donkey's head down, tall

rises—presto—out—slips cigarette. Satis-

faction guaranteed, Sent postpaid for £1.00
with order or £1,10 C.0.D. Sanimo Indus-
tries. t. C-8. Bpencer, Ind.

RECEIVE Moneymaking apportunities,
mails, samples, {:a.t-alc;ﬁs magazines. Your
name in thousand mail lists, 25¢. Glass-
mine, 1654-MX Amsterdam Avenue, New
York 31.

UEBED Comic magazines bought and sold.
Ed. Wilkins., Beeville, Texas.

" LOW Cost spray equipment for the home,
farm or shop. No expensive Compressor
needed. Uses compression of car or trac-
tor engine without harm. Sturdy, profes-
slona]l type spray gun SpPrays Ln'c. in-
pecticides, weed killers, etc. ill Inflate
tires and pressure grease. For complete
information write PowerAlre Corporation,
332 8. Michigan. Chicago 4, I1l., Dept. PMI1.

BODUTE—Army signal flags and case—

50 cents. Model Shop, E18 North Highland-

Avenue, Atlanta, Ceorgia. .

PAINT Crackles forming designs while
drying. Circular free. Mapeo, Hapsbruuck
Helghts, New Jersey.

FOR Execulives and superior white-
collarites only. Bag-o'-tricks that landed

;?i,glm position, 25c. Andrea, Barnegat,

BOOK Of 300 useful, helpful, time-

money saving household hints—328c. Har-
pld CB. Brown, Sullivan, Indiana.

ARTIST Addressez envelopes — beauti-
full lettenzl:l am:l colored. Send £1.00 for
A.C., 1730 Ll.ma Burbank, Calif,
DADDIBE—-HM'I: fun. Send up toy bal-
loons. Mix thres kitchen items. Tie on
rour address. Instructions $1.00. J. P.
urner, 67 Lake Forest Parkway, Wil-
mington, H. C.
MEXI-MOLLY, FPatented animated nov-
elty animal. Three for dollar. The Tinker
Bhop, 8339 Jadwin, Cincinnati 15. Ohle,

DEVELOFMENTS Undertaken. We will
solve your problems if they are mechanical
or electrical. Custom-bullt devices and
apparatus of all types constructed, rede-

signed, repaired. Guaranteed results,
REuUnahlt Alko Lahbs, 336 E. 84 5t., New
York Cily.

INTERESTING Scenes of Okinawa.
Filmed by navy photographer. 4x5 high
guality glossy prints, 20 for $1.00. 8end
10 {eoin) for sample photos., Eadef Sales
Co.. Box B75, Atlantic City, New Jersey.

SKEULL, Other novelties, key chain,
identification tag 60c. Quigley, Cupertino,
California.

FOOL Your friends. Fretend you a.re 1n.
Atlantic City. You write message
dress, we mail from Atlantic Glty 3 gn:s
cards sent 25c. Kadel Sales Co., 15,
Atlantic City, New Jersey.

EXPFERIMENTER'S S al offer. 8 Al-
nico magnets, $2.00, 00 diagrams and
uses, 25c. Eljay, Box 881, Newark 1, N, J.

story houses styled Colonia lish,
moderne. Price $1.00, P,

Jones, 486K Brandeis Th., Bldg.,

2, Mebraska.

MAKE Delicions carmelcorn, marshmal-

luw; cheesecorn, three guaranieed formu-

%1.00. Frank Shilling, 1017-F Dueber,
Gant-:rn 6, Ohio.

MAHE Your own FPlastoplate printing
cuts, EBimple, easy process. Plastoplate,
Argrle (1), Wisconsin,

MEXICAN Minlature pollery. Oaxaca
and Guadalajara. Bulletin. Mexican Prod-

ucts Co.. 126 N. Main, Tulsa 3, Okls.
KEYS Duplicated 25, by code ﬁl:.
Fitted to any lock %1 UD Lock, key

zafe problems or guestions answered :i 00,
Box 6. Riverside Station. Miami 35, Fla.

LUMINOUS Paint, t qual

Best quality, Glows
bright blue in dark. 1 oz. each paint and
sealer only $1.59 f.o.b. Chicagn. Black
nllght P ucts, 6T E. Lake 8t., Chicago 1,

" MEXIGAN Jumping beans. Dozen 2bc,
hundred $1.00, thousand $5.00, Mexican
Products Co., 138 N. Main, Tulsa 3, Okla.

SOMETHING To ﬂmp" Advertize in
Green Mountain Trader. National circula-

tion. SBample, dime, Henshaw, Bondville
13, Vermont.

YOURS For better buyi th h the
“Product of The Month." ee informa-

tive folders., Selected Products, Box 66-EK
Eensington, Brooklyn 18, N. Y.

EVERLASTING Calendar! Attractive,

practical. Illustrated circular free. James
Dollar, Grand Place, \"a.nl:uu‘re‘r Wn

TATTOOING Outfits, q;s -u:rlm-a
Write today. Zeis Studiu. 8 Lesley,
Rockiord, Illinaois,

GDOD ""DUsed" sedf-instruction ed.um-
tlonal books on all subjects bought,
rented, exchanged. Satisfaction r.ua.mn
teed, Complete Information snd 100-page
illustrated bargain mtaiu-t free! Write—
Nelson Company, Chicago 5.

BIGGEST Mopey in tattoolng now! No
experience E?leﬂ\d Complete [nstrucs
tions with outfits. Bend for free literm-
ture. Tatuco, 651 South State. Chieago.

“BIBLE Studies.'” 70 lessons 25c. Bulle-
tin. Box 87. Station H, New York 5.

MEDICAL Laboratory technicians in
great demand. We train you in your spare
time, in your own home. You can prac-
tice while studying. Write for frce eatm-
logue. Imperial Technlcal Institiute, Box
973-J, Ausiin, Texas.

latest 1946

METAL, Mineral locators
electronic type ready for immediate ship-
ment. Fisher Research Laboratory manu-
factured 2 million dollars worth of elee-
the U, 5. Army, in-

tronic equipment for
cluding some of the finest metal-locators,
Experience gained is yours in the best
metal, mineral locator. Free 18 page book-
Iet upon request. Pisher Research Labora-
tory, Palo Alto. Californla.

FREE—“Ama:i.ng HNew Book''—*''Proflts
From Classified Advertising.' Tells how
and what to advertise, Be spure to read
this book before you invest one cent in
advertizing. Remember—it's freel Write
for your ¢ now. F. W. Johnson. Classi-
fied Advertising Manager, 200 East On-
tario Street, Chicago 11, Illinois.

MoneyMaking
Pay Raising

BOOKS
Catalog

SEND MNAME AND ADDRESS
TODAY—5alected books cover-
ing all trades, office helps,
home weorkshop, spare fime
work, hobbies, etc. Learn how
to earn more.

Popular Mechanics Press
200 E. Ontario 5t., Chicago 11

19456 edition.

New 1946 WHAT TO MAKE out now!

‘Our annual reprint of articles selected from our
“CRAFTSMAN Department s better than
ever. It eontains hundreds of fdeas ¥ou can use
arind the home and In your workshop, 203
pages. 400 [llustrations. et the Ole paper
edition from your Mews Dealer. We ghall not
sell this edition at all this year. In December
we shall have it and the six previous volumes
bound in good-looking, durable llbrury cloth at
$1.25 earh or $3.00 for the complete set. A
wonderful addition to any craftzman’s library!

POPULAR MECHANICS PRESS
Dept. 6I7 200 E. Ontarip St Chicage 11

AUGUST 1946

DEPT. 627

THIS BOOK SHOWS
HOW TO DO IT

STEEL SQUARE
POCKET BOOK

Completely Revised

This concise and handy 1llitle book 1llug-
trales aned desecribes the best moihods of
using the carpenter's stoel sqgioare in laying
out all kimils of carpentry work It is casy
to understand as a piclure of ihe square
laying direcily on the work shows exaclly
liow the various culs are made. ITts com-
pact and handy size makes it convenient to
carry In the pocket for quick reference.

Price $1.00 Postpald

POPULAR MECHANICS PRESS

200 E. ONTARIO, CHICAGOD 11, ILL.
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STUDY AT HOME:—

The cra of ncw-style cars throws

the doors of unlimited opporunity
wide open for future automobile seylists. Now, for
the first time, you can learn this highly paid, fascinating profession
at home from schooling that originates in the heart of che
industry—dynamic Detroit.
This home-study course is personally directed by Harley J. Earl,
responsible for the design of twenty million cars here and abroad.
Lessons are scicntifically planned and tested to give you a concen-
trated knowledge of styling techniques and each project you
submit gets detailed frank evaluation by a saff of experienced
designers. Enrollments are accepred ar any time.

WRITE AT ONCE FOR FREE FULL PARTICULARS
DETROIT INSTITUTE OF AUTOMOBILE STYLING

Operated by the Harley Eorl C

Dept. 8-F, 5533 Woodward Avenue -«

Detroit 2, Michigan

Easy fo Plate CHROMIUM
GOLD, SILVER, NICKEL, COPPER
« « « For Pleasure and Profit!

If you have a workshop—at home or in busl-
ness—you need thizs new Warner Eleciroe
plater, At the stroke of an electrified brush,
¥you can electroplate models and projects—
u can replate worn articles, faucets, tools,
ures, silverware, ctc. with a durable,
kling mﬁ& Im::(t:nl PR t?'de'lm'
' miumg el, oD ar A0 MINm.
§ Method is easy, simple, EEIL':I:. Everything
furnished —equipment complets, y for
use. By doing a bit of work for others, your ma-
chinieé cam pay for siself within o week. S0
complete by getting a
ter right away. 0
today for FREE SAMPLE and illnstrat
Literature, ACT AT ONCE! Mail Cougon.

< ﬁ\ [
b Pl WARMER ELECTRIC €0., DEPT. J-8
i G663 Morth Woells; Chicago 10, INinols

. 2 @ 4
FREE Details & Sample!
WARNER ELECTRIC 0., 683 Worth wells, Chicage 10, Dept. J-8
| Gentlemen: Send Free Sample and Detafls tos

I Name

I Address I
|

City State
S S — — — (S A G (S -
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RADIO PHONES

Made to U. 8. Army Bpecifications,

hr Sigmal Corpa Inspectors. Dynamie

jphone and dynamilc recelver finest gquali
—Wator, shock, weather and altitude p ;
used on tank and aircraft (B19) intercom
ayetems,. For recording, for battery-ieas tel-
ephone, talk through your radio set or use
enrphones for pockel-size set

loud speaker.

/ R s S LRV« S 5995

head band, and dysamic hand microphone including speci
conneciing cord set. Less than regular cost of dynamic
I - o' i e i e B TR R b R e Fosipaid

King of ELECTRIC SWITCHES

Versatile Switch of o Thousond Uses

ions in Past War Applications
Fl lights your porch when the door is
apenel] = spunds alarm when window a8
opgned—aignals arrival of mail—contmls heat-
IE:E of furnace—filling of water tank, these
o m-rﬁv other services are pors
formed by this versatile swilch, $
Shipped with Instruction sheet
showing numerous illustrated uses
for this device st the low price or Foilgald
KING PRODUCTS COMPANY

i

BATAVIA 2, ILLINOIS

Get Started in Radio
TEN “HOW-TO-DO-IT” BOOKS

Get a salid foundation in radio by means of thess
10¢ timely text hooks. Ench clearly written, pio-
fusely [llustrated, coniains over 15,

You'll be amazed st the wealth of information
intn these handy books. an!lluﬂ’,gm
reference—ideal for technical NHbrary. our
money bick if not satisfied.

5Booksfor 50¢c-10Booksfor $1
SENT TD YOU POSTFAID

Mo. 4—All About Aerials

Me. S—Beginners’ Radio Diction

HNo. B—How To Have Fun'With lﬂa

l.:u. m'lnfn:lid ml io Dingrams
o io for Beginnera

Me. 8—Simple Electrical Experis

To Maks Four Doerle
v Sats

L]
2~—How To Make The Most
lar All-Wave 1 and 2
P el e L S t for ents
rnath
innlinl. T | Mo, 10—Television
k or money order—regiater letier if you send ciihul-hﬂwfl-
BLICATIONS, 23K West Broadway. New York (7)

THE GEM MAKER

Amatenrz or professionals . . . hobbylsts or jewelers

.« « Poligh your own gems with a B&I Gem Maker.
You will find this a profitable wdventure. All neces-
afy lapldoery eyuipment Is furnlzshed, Including a

super-churged diamond blade for sawing, and all
: wheels for grinding, shaping and polish-
ing. also complete Instructions. The com-
plete equipment as shown, less motor and
belt, for only $£29.50, f.o.b., Burllngton,
Wis. Write today for Information and 18-
eratureon the Gem Maler and accessorles.

B&1 MFG. CO., Dept. S, Burlingten, Wis.

Balance 4" x 9" Base, With either S .00
Metric or Avoirdupois Weights ...

Catalog with 3000 Illustrations of lab-
aralo Apparatus sent for T5 centa. Cat-
alog rrislurl', 10,004 chemicals, drugs,
minerals, etc. and 1500 scientifc books
sent for 2he. Catalog of 100 books 10e.
LABORATORY MATERIALE CO.
Chicage 21, I

T2l v REEn el A,

Every man who owns 38 worlshop ghould have a
of this pew, authenile catalog of Machling
v Equipment . . . the latest tools made by

rest manufacturers in the United
iplete with illustrations, descrip-

...... Prompt dellvery on most tools
4 eatlnlog. Avallable at the oost
of printing—>50c ‘s copy—0Gel yours Lodayl

Prite of Catalog Refunded on First Order
owver §5.00. Hend check or Money Order to

CENTER TOOL CO.

i54 Centre 8t.. New York 13, N. Y.
A -

OTTAWA TRACTOR SAW

-~

b FREE
i P i B0G
fioz S = " ™

N ey )
i 350 CUTS PER MINUTE
Make money sawing wood. Use Ottawa—{fastest cutting. Cuts

| large, small logs easiest way. Fells trees, One man operates.

Thousands in use. Built tolast with heavy, 8tiff saw blade. Pos-
itive safety clutch control: uses power take-off any tractor.

OTTAWA MFG. €CO., D827 Forest Ave., Ottawa, Kan.

POPULAR MECHANICS



ATOMIC,

IN ITS POWER
TO CREATE PROSPERITY

AND RICHES — FOR YOU!

HERE IS A
NEW BOOK THAT

WILL START YOU
AT ONCE ON THE
PATH TO PROSPERITY /

YES, IN LESS THAN
AN HOUR FROM THE TIME
YOU START READING THIS
BOOK, YOU WILL KNOW THE
SECRETS OF Howﬁﬁaw?‘:;#m

ANYTHING YOU x :
W ey
POCKET SIZE

“’'THE FINER THINGS OF LIFE”
HOW TO OBTAIN THEM

DO YOU WANT MONEY? A NEW HOME?
A FARMT A NEW CAR? A NEW POSITION?
TO INCREASE YOUR BUSIMESS?

Young men and women just out of the Service,
businessmen, salesmen, farmers, housewives, ete. all
will want this book regardiess of present occupation,

We guarantee you will be delighted with “THE FINER
THINGS OF LIFE"” or your money refunded in ten days.
GET YOUR COPY NOW! Print plainly, your name and

address. Send 51.00 direct to: — SUCCESS FORMULA —

4348 Broadway, Dept. M. P., Chicage 13, il
SAY YOU SAW IT IN POPULAR MECHANICS

PI_EX'GLA COLORED and

TRANSPARENT

Our warehouse zumnum ruu snvlngn on Grade ‘A" Plexigias
Orders Promptly Filled

CLEAR PLEXIGLAS SHEETS, NEW PER 50. FOOT
L1JIB . cceninnaninnnes 5124 3/16
e e e 51.61

For free literature on Plastics and h-ﬂ-w to work them,
rodds, sheots, tubing, odd shapes in all types of plastics,
Tuff mmmun-‘ts send 10¢ to cover packaging & mnllinz
o change wWithout nolice

F LAS t. LW-11
J0s FENKEIE T OF P TG, Dag DETROIT :1. MICHIGAN

COLOR: CONCRETE WITH CHEMICALS

A business of your own. Blg money making H:onrwu-od lt:rht-utth':r lﬂd
birdbaths without moiulds, Wishing-wells, stucco-rock, béncheés.

bling and cement water-paints, 10c brings sample, literature, ph:'turu
Hollywood CementCralft, 8539 Wonderiand Ave., Hollyweod 46. California

e
INVENTIONS WANTED

— Patented or Unpotented —

ca lists on
, cemenis,
ces subject

Preferably in mechanical, electrical, sports or
home appliance fields, by well financed manu-
facturing executive looking for additional in-
terests with good future possibilities. Outright
purchase preferred but other arrangement pos-
sible. Give enough details to establish advisa-
bility of further investigation.

WHITMAN, P.0.BOX 1159, CHICAGO 90, ILL.
i ————————

AUGUST 1946

Give Yourself the Backing of a
@z Great Growing Industry

REFRIGERA‘I’ION

AIR CONDITIONING

Refrigeration and Air Conditioning have leading
place in fast growing fields of our time. Trained
men paid well to service, install, maintain, repair,
rebuild household and commercial rel'ngemturs.
Important new developments such as Frozen Foods
and many new industrial uses. De-

restaurants, butcher shops, taverns,
florists, bakeries, ete—air condition-
ing in homes, offices, shops.

Start Now---Full and Part Time Eummgs

There may never again be such opportunities for
men who want better jobs or business of their own
to get in on ground floor and go up fast! If over 17
and undtr 60 learn how you ean get started. CON-

.. SULTATION AND PLACEMENT
SERVICE WHETHER YOU ARE
INTERESTED IN WORTH-
WHILE JOB OR SETTING UP
YOUR OWN BUSINESS.

Begin Training at Home
or Come Directly
to Shops

. Begin your training at home
in spare time, finish in our th
modern shops, or come direct ].r
to ﬁhups At home you
C.T.1's SHOP PROV D.
HOME STUDY instruction — §
actual shop experience has gone
into the practical lesson assignments,

That is why it is easy
for mechanically inclined men to learn by our Home Study
training and start on actual refrigeration work.

A NATIONALLY KNOWN I'HS'I'I"I'H'"GH

C.T.T. was only civilian pchocl] selected by
Army to train service men for refrigeration.
Bame quality tralning available to you DOw.

VETERANS - g

Write for free {nformation telling

!‘%wt Hu“-:nn get your training under

COMMERCIAL TRADES INSTITUTE
Dept A-28

s b

1400 W. Greanleaf, Chicago 26, 1l

Fill Out, Cut Out, Mall Tuday

| FACTS FREE for Men Who Want to Gei Ahead I
I COMMERCIAL TRADES INSTITUTE: Dept. A-28
1400 W. Greenleaf, Chicago 26, 1.

Bend free fllustrated Brochures and other information about
Refrigeration and Air Conditioning. I

0O Check here  interested in G.I. Tralning.

K : s nin e R e R d R e e ey, Tt s K
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PLEASURE AND
PHOFIT ]

IMPROVE YOUR
SKILL — STUDY
AT HOME

Whether youwish
to make a career
of photography or

i want to gain ad-
dltmnal slull as an amateur, the Ameri-
can School of Photography offers prac-
tical basic training, which requires only
spare time study.

With proper aptitude and application, this Course
should provide you with a fundamental back-
¥rnund which may open the door to valuable pro-
essional experience . . . or add fascination and
zest to your hobby,

OLD ESTABLISHED SCHOOL. Backed by
wyears of experience, our training covers every phase
of Modern Fhotnﬁriphy through spare time study
at home, Basic photographic pnnciplﬂ are taught
by inspiring “learn-by-doin method, step-by-
step, under the supervision of a quali-
fied instructor.

GET FREE BOOKLET! Send cou-
pon today for free bookiet, “'Oppor-
tunities in Modern Photography,”
and full particulars.,

AMERICAN SCHOOL OF PHOTOGRAPHY
1315 8. Michigan Ave. Dept. 1350
Chieago 5, Wllinois
I PN D e S I S — — — —

AMERICAN SCHOOL OF PHOTOGRAPHY

1315 8. Michigan Ave., Dept. 135G, Chicage 5, Il

TPleaze send me without obligatlon your free booklet, ° i
portunities In Modern Photography,” and full particolars.

NEAME. . oiivvidssisssnse snsrbibiadnsada +sAOE, s uaaas
NOTERIE. <o aaninvnssnns snsivanpnmnss
Y uiia isssssisississnas s FONB.sas s BTATE i o ues

«In 400 step-by-
step illustrations
by Ken Hultgren,
top -notch comic
artist,

Research Books

126 West Third St.
Los Angeles 13, Calif.

POSTPAID Jvii] Zone___ State
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PAY-RAISING — EXTRA MONEY

Use these books to prepare for
a better job— bigger pay—to
start m profitable spare tme or
full time businesas of your own,
improve your home, start a hobby,
Pop cia.i.!:l.ea in

ular Mechanics ug)-a
supplying outstanding self-help iml.‘lku on many subjects.
for our FREE catalog.

How to Remodel a House Concrete Handbook

Mothing is omitied. .. .54.78 Mew book on 1.1.-”5 concrete

Flilntinni FH_I'H'I‘I'I.IH Finishing -""'-"J-l"-d haene, Lk “”'1'3

grang @000 R _AsrasdEertEaEERE BRI -
Mew self- h:l'p- book for crafis- oil Iurn-rl- Handbook. . « « « $2.50

’hgnn hnrr;:rnﬂn‘tiﬂ . Photo Guide ; i

Hotes Construct nipmen -
MNow ready., For evory man zﬂ?;_ Hfl.limll:-.r p?]mif:.ﬂﬂ
Wi UBes 08y v e v 802 | welding, Electric $1.28

Shop Motes Library T R £ 3

By Va iy as, 44, 4, | Weiding, owyhcetvicns | oy ag
& |.| LI u B .

Welding, .I'IIIH‘ - Sllllfll'll'll Metallurgy ..s:0000000:52.50
How to build own equil gnt o's Caleulator

“:‘r’\:I“ use |l;‘ effectively . %T:: i murhu.fl m:-d'n :u:r.r 3 lii:r-'

o umbing Installation Rl r
Huild gwn trellises, lawn fur- For those wm:wt pnvlnm
wm' ﬁr"ﬂ‘PiﬂW‘-n ﬂ"lilg“l“m training .. I 51,50
****** s b Judo, 30 Lessons in m-rn
Power Tool 7
Batld . o ::‘: aritl. 1aihe. JiU=Jithll s ss0sssaman i; 88
muwt'r. etc., from scraps_save ;ﬁ: :2::: srascssans :‘ :g
trint AR R e csssvssans sl

Iﬂwrn-d[ng ﬁ Inr\llmng llm:lnc Mechanism ....co060000 $3.50
Motors (Mo, 75). « «28c Alr  Conditioning — Heating and

Turn Scrap In'ln- ll'lar-er l:h‘lnt ilating. Prineiples and
Conwert old suto generators ins eral applications of stesm,

" Lo nmti:lwr F' thdEH.I ele. $1.00 E:r:tin-nmq', v"mf And \m‘l‘uﬁ

puse Wiring (Mo, BS eating T
sc”m-_i.{‘cftﬂﬂl:bm“ needed tﬂ dg l.u:lu;:’ Sheet Iu-u.l Pattern

Modern Refrigeration 0 A A Building Trades
Electric; Gas. B-e service ex- How To: Material and labor
e AR .55.00 cosits for masonry, plumbing,

Dyke's Auto *‘nev {lﬂ-ﬂllﬂ'l‘l- eleciricily, carpantry, h'lzl'l-i

Diescis, alrplane Qn:uma;] hardware, palnuing ﬂl‘-.
New 20th E wl:lt‘!d = gﬂ:ﬂ.t PP: sssssssnmsnsnnms

’hﬂlf mfm‘ gchanics. ﬁu:lil.I ﬂlum and lulllﬂl‘l
133 e uiden
Belf instruction in all For Bricklayers, Cemaent work-
BOABSE . vssuvssonnss 532.50 w metzm Tile Setiers

Tool & Saw !h.l.rp-:mng Lt o s,

(Na, B3). M R T - [ $1.50 each

Armature Winding Lajay Manoal of amemads
fensiycion Yntine gowr: | no® "L SRS T00 steme

Y, Eonete thot e scarce Wil
......... v 5w e ou-e Ba.00 ar
Cwen BHE . .cciiinuns -+ 51,80

'“"d "I‘n;;. 17 ":f“., haats Dirake"s l.lrlu.rl.hﬁl; Iiﬂl'bl.“
rowboats, sailboats. nplywood Manual i + e o B2
ouiboard, ete, 193 pages $1.850 Slide Iuli Simpli Hrd . 52.50

Forging Practice. ....... $1.50 Mathematics for lmr lﬂﬂl‘lﬁl

TT You c“ Make of Lmtfg all phases of mlz o

an swsnemnesans o J250 “,#,m,nri' Drawing '.',.ii,z-.“ ht
Learn modern mothods . §$3.00 uit!:pﬂ:m lll'ul'I-P'::‘" j;;uu’.q

Foundry WorkK. ... .0+ 532 00 trations lh.u\dnt how to

Pattern Maki It cosissssssnscnnms $1.
Wood, m:m ,,,,,, &« » 52,00 Audel's Nﬂt Automobile Guide

""'i!f" - {gﬂf 'ﬁﬂm Hw%ﬂ. 1] “Dlﬂ.‘“‘l”..". e

ans for SABY - L
The Vousd Craitiman’ """ **  RTTTp Tl -
ﬁn things boys can 'fh:“rumu- @rowlng s
------------ EE L R
Flvi ME ‘and independence " l‘-lbbii?“ Fﬂ:‘riuud and Fuhil ==
mike money on smal Furniture Joinery.......
LT L ek .52.50 Principles of Woodworking

Modarn Welding Frast 'I‘n-u- 8, Processes, MALErial
Useful data on welding of all T S
lﬂlilﬂ Simplified, non-technis mr’. Made mr . s sl 50

=toeunderstand.

How bo Plan & House $3.50 | tne Art of Wood Turning.$32.00
Every dqt:l.l carefully ex Essentials of Upholstery. .$2.TS
plained. 525 pages.. H 50 mﬂlq Physics Course. . . .. 55.00

A Emall Store and Independence ﬂ"‘ orough traini in
iﬂn\:dn to successiul NI’.BEE 00 ﬂaﬂ-ﬂllﬂ“r - 'I

............... ¥ IWHHE rson

Modern Gas Turbine and u:ﬁlt- Use. . . -$2.28
Complété tUp-to-date Informa- The Art of lll'\l'lllllnﬂ and
tion on NEes a8 BUpErchn What to Invent....... £3.00
and prime mover. Includes 19:

Propulslon . .........

Sy e N i o

.1 i alin i E1;]
Banjo-Uke e 31,00
lm:m Tlin. Splices
EVeryong a0 uses

”.., Iu"i‘i%rll%lrlll'tr:'

urt Information on mani-

and 'u.u.- 4,00
mun:‘hen & ol binets
You Can Build {Hq 4?] .- 11

Check the books yvou want, write your name and adidress below, and
mail this adverlisement with money order or check, Outside U, B AL
inelude 159% additional for ahipping charges,

Books selected will be malled prompily on our “‘money back i
you're not entirely satisfied"” guaranies,

Niml‘.,q....q...-...-pqn.--..p ------------------ FEa AR R R
AddrnSS ..oscsnnns P I R S R srssssBEEBEEEATE "
CIty . oo avens cewe BLAl®, ;.ne. PR

Mail to POPULAR MECHAHICS FREES.

Bept. B04—300 East Ontario St., Chicago 11, 11,

POPULAR MECHANICS



— THE WORLDS' ONLY ™|

RY-FLYER-

GIANT 4 FT. PLANE
TRAVELS WITHOUT

: STJIT!
IN THE AIR A MOTOR
FOR HOURS THIFHﬁl'.‘I..,
Ariroe - A Lo A
STUNTS Price Per Plane
ORDER NOW
Write Mame Plainly LisIT—32 T0 EACH CUSTOM

et Enclose. 1.00
SKY-FLYER SALES CO., NEW HYDE PARK, L. 1.

weerveni 000
??.? Yﬁ# 70 READ THIS?

N Y.

It can bo worth much muz-—:.rw it- can be worth
thousands of dollars to you each year. Vocational
and aptitude tests will find the career for which
¥ou are best sulted and put you onto the RIGHT
road to bBusiness and financial success, Should you
be in accounting, radio, salesmanship, copywriling
or elsewhere? ore taking a job or starting a
course of study ENOW what you should do. Save
weeks, maybe years, of work. Why postpone suc.
mtm'l‘ }l'nml.lon.nl mhtgml..lrn oo hcln be
en ur awn e e
‘dmtt today for complete mrmﬁ:

serr.rw VOCATIONAL TESTING LABDRATORY 1915 Mals 5. Dallos |, Tesas

SELL MERCHANDISE BY MAIL

opera me business selli merchandise I
?ﬁmlnn fast selling $1 Ihrl:li. Write ‘I'DM‘hIr m.:l
t, s

SAY YOU SAW IT IN POPULAR MECHANICS

RAISED WOOD SIGN LETTERS

MADE OF THE BEST IDAHO WHITE PINE.
ALL SIZES. FACTORY PRICES.
Send 10¢ for Catalog

SIGN LETTER DISTRIBUTORS, PO. Box 101, Mineola, N. Y.

Y AT HOME for PERBONAL SUCCEES

tion—over 108, 000 students enrolled. LL.B, Dogrea
swarded. All texts furnished. Essy payments, Send
for FREE BOOK—""Law and ExecutiveGuidance,”™

AMERICAN EXTENSION SCHOOL OF LAW
Dept. 88-M, 646 M. Michigan Ave.,Chicaga 11,1Il.

TRAILER AXLES, HITCHES, AND PARTS

@ If you are interested in purchasing traliler
axles, hitches, and other traller parts, contact
us promptly. Write for free literature.

HAMMER BLOW TOOL COMPANY, Dept 108, WAUSAU, WIS,

CHANITE SELF-WELDING FLUX
REPAIRS ALL ELECTRIC HEATING ELEMENTS

simple anyene can make repairs in your broken or burnt-out elec-
trical appliances—irons, in"t-ﬁrl ebt. Guaranteed nothing like
;h rr.u‘Tenur mmt? te rupl nces. $1.00 per package. 57 par
X form 00 per
CHANITE SALES COMPANY, D14 So. Main, Fort Worth 4, Texas

LARGE GENUINE ANCIENT ROMAN COIN — $1.00

2ﬂdiﬂﬂmtﬂ-ﬂinﬂ1 n“uutrieslll-lillllil‘Il'l'l!l-! l:-"m
50 different coins allied NAtioNE. . vcovssssssessnnss - 35.00
40 different coins defeated nations. .coesvenneessnss 5500

DELMONTE @ 40 West New York 11

rovals
40 West 18 [ ]

HELPFUL BOOKS

Send post card asking for FREE catalog
Popular Mechanies Press, 200 E. Ontario, Dept. 801, Chicago 11

BTUD
mduRGEREﬂRN[NGB 35yearsexpert instruc- .
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!

BE. YOUR OWN BOSS!
Hew many times have you' soid io
yoursell, “'I'm ftired of working for
someone else, |'m going into busi-
nesst for myself''? Here's your chance
—a Hobart Arc Welder starls you
in youwr own busimess, with minimum
invattmenlt

GET THE BIGGER PROFITS!
Arc Welding is ene of the most
profitoble trodes open todoy—every-
one brings their work te you —oute
and farm mochinery repairs, con-
siruction work., And with Hobari Arc
Welders, you get the bigger profits
becouse Hobart lets you get high
quality welds faster, ot lower cost,

EASY TO OPERATE!
There's nothing complicated Tn producing the high
quality walds that bring extra profits, if you hove a
Hobart. Exclusive operation features let youw weld
faster ond eosier, with greater profil, ‘ruu nﬂ the
esact! welding heat for every jobl

A.C. Arc
Welder

“BUILD YOUR OWN'" ARC WELDER!
With the Hobort Generator, o used
ouls engine and chossis, you con
build your own gpaosoline drive arc
welder ond tove hundreds of dollars,
Towed behind your auie, it goes
after the profitable jobs in the field.

Generator Only

HOBART SCHOOL OF ARC WELDING
You con learn welding of Hobart's fomous School of
Arc Welding, in on intensive course that mokes you a
competent arc weldor, Individuol instruction by experts.
School qualified wnder G.1. Bill,
Write for details.

HOBART BROS. CO.

BOX M-86, TROY, OHIO

“One nItha nrld's Largest
Builders of Arc Welders”

rnr}m_d“-'-mn_m“"

HOBART BROS. CO., BOX
M-85, TROY, OHIO

Send me my FREE copy of "'Waeld-
er's Focket Guide'' and delails on
items cheacked below:

[ Eleciric Drive [J Generaler Only
O A.C. Welder [ Welding Schoal

MHame

Address

¢
]
I
I
)
]
i
]
|
e T I T T F T XXX T X * W 1
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98 Booklets filled with Money and Time-Saving Helps

Little Library of Useful INFORMATION

Here at amazingly low cost is the practical help and information

ﬂm have always wanted. Articles in previous issues of Popular
echanics have been claszified according to subject and are now
available in these handy reprint booklets. Check Titles wanted,

clip ad and mail today.
BOOKLETS ON WORKSHOP
EQUIPMENT

Power-Driven Saws—T4: Complete detaila
on  Ecrollsaw, two cireular saws, sllding
cut-off saw, bandsaw,

Brill Presses, Plane, Grinders—T79.
Sanders—B0: Complete constructional de-
tails on B useful machines.

Wood & Metal-Turning Lathes—8137 Two
wood lathes, small metal-turning lathe.
rmn,g- u-..nhinu, Hacksaw, Cutoff Wheel,
Shaper—8

Metal ut‘he Tools You Can Make=101.
Workbenches & Tool Cabinels—=4T,

Spray Painting—=984: Constructing spray
FUn&, compressor, using apray gun.

From Pattern to Casting—921: How to make
your own patterns and small castings.

BOOKLETS ON SHARPENING—
USING TOOLS

Correct  Measurement—108: How (o use
micrometers, gauges, calipers, etc.
Teal and Saw Sharpening—02.
Using & Sharpening Drills & Wood Bits=20.
Successful Weod Turning=32: All the in-
formation you need to master this art.
How to Read Blusprints—T1: Tells u how
to understand sigms, symbols, aud lnes
Metal Turning Lathe Hinks=—8%: Eimpl
homemade teols, (lme and labor-saving
shortcuts you can use.
Operating a Metal Turning Lathe—1040.
Heat Treating & Case Hardening—1032.

Working with Glass=103: Cutting, drilling,
etching, blowing. i

ELECTRICAL BOOKLETS

!Hihﬂmg‘ & Servici Electric Molors—
75 nﬁlﬂdl‘ﬂnlﬂtlt and d.e.
ng trouble. Converting auto
Itnmtm‘ into 110 ¥. k €. MOLOTS.
llluu Wiring—88: All the Information you
eed o llﬂt: complete wiring job or Imll

liwﬂih & Solenolde—a4: Deslgni
and bulld i

Transformer GConstruction—&1: Easy-to-uns
derstand instructions for all kinds of trans-

(T ITHETS.

& Boy Electrician—43: Fasy-to-bulld mo-
tors, experiments
Soldering & Brazing—17.
Arc & Spot Welders—5: Build!nz and oper-
ating 110 v. a. c. Arc And spot welders.
Treasure Finders—13: Build your own
treasure finder and metal locater. Detalls
for both lerge and small radio types.

ELECTROPLATING BOOKLETS
Electroplati ith Co + Nickel, €h
mitm, Lead, Zing, Cagmiumeab |
Flati Leather & Other Mon-Metallic Ob-
FLL lating with Gold, Silver, Alloya—87.

HOME IMPROYEMENT BOOKLETS

Simple Home Improvements—104: Modern-
izing; making storm sash, ironing boards,

Building Extra Rooms in Attic=23,
Attractive Basement Playrooms—24,

Lower Your Fuel Cost—31: Practlcal kinks
that will asve you hundreds of dollars.
Hanging Walipaper—38: Tricks of bhanging
wallpaper, removing old paper, etc.

Curing Leaky Basements—iS:

Fitting Home Gams Construct

- H
own pame & tennis tnh]!q. shufMebhoard
court, action game, portable

llddlnlu of Inseck Peals—107:
Exterminating m protecling against moths,
L"‘rh In | Fixtures—78:  Step and
gawing Kitchen units, builtls m;. i
eahinets, vanities, llnenm chest.
Congtructing Indoor & Cultdadr Firtplacas—=
BEB: Btono fircplaces, portable mantels, gar-
den fireplaces,

GARDENING BOOKLETS

Backyard Gardening—239: B-ﬂutln lan-
ning and geiting the best results. B
Lawn & Qarden thrlluﬂ—'!'ﬂi JIE-Rawod
ofnaments, parkway numbers, I-E‘nﬂillﬂ-.
flower box

Trellises, Hwﬂln. Fences=T6.

Lawn & Garden Furniture=77: Modern hents-
tube furniture, arbor and seat combinations,
swings, lawn chairs.

Playground Egquipment=T3: Two play-
hio ferris wheel, roller eoaster,
mill, wtore, slide, two merry-go- “rounds.

Colered Concrete Garden Furniture—6: Gar-
den benches, pottery, fAoweér bowes, bird
haths and suandial pedestals in colored con-
crete. How to bulld small concrete mixer,
Bird Houses—7: Easy to bulld homes for
il kinds of birds.

Farm & Garden Tractors—8; Two tractors
you can build from old automobile parts.

CRAFT WORK—HOBBY BOOKLETS

Complete how-to-make-it instruc-
tions for hundreds of proctical

projects.
Wuan-w with Hlslinr--Gl.' 'L'll'r'l:‘ brilliant-
ored plastics inm orafl

Hllulmo !n:h-—-i'l. 'l."lrn lttrw.'ﬂﬂ racks.
Eia":nf.'.'?:‘"’“*;. ,m-.'":.hu.'*'.’.!m%’:l;';‘.!'ér:'.ﬂ‘
father, desk, HBpanish style ba

Berving Trays for Every mﬂﬂ'ﬂ—i.’l Four-
teen different designs.

Children's Room Furniture=S1: Twalve mt-
tractive ploces.

I“h Ends—=5%2: Ten designa offer good

Irnl.ll ?:blu—ll: Modern and colonial styl-

I-m-urhln' Stands—56: Beven designs given.
1:.*“ mt-u-—l‘.r: Slrwl:m' hu. mln'
ders, pIIEthl hold kiteher

mr-.. nt and fAower hn ars, coin hl-nh

door . drawer pulls.

Dosks—=38: Colonlal = writing

madern-type des! student's st

plywood, combined chest and writing desk.

Book Cases—59: Eight designs.

Doll House & Doll Furniture—=80.

28 Shelves You Can Make—B4,

Movelties Turmed on Lathe—83.

Inlay Picturss<Veneering—83.

Whittling and Wood & Socap Carving—E8S8.

Action Toys=66: 21 easy-to-make toys.

High Filying Kites—&T.

Windmills & Weathervanes—68.

Lamps in Wood, Ii'hl. Plastic—88: Selec.

tion of 14 desligns

Metal Craft—28: Brul tapping and making

of novelties both decorstive and useful.

Small Looms—37: Duilding hand looms for

weaving rugs, obe] leather novelties,

Plain & MNovelty Wood Finishing—40,

Gem Cutting—432: Htrw to cut and polish

semi-precious

ik
e
I

|
| 200 E. Ontarle St., Chicage 11, il
1

Ienclose .....
for “Little Library"" booklets numbers:
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BOAT EBUILDING BOOKLETS

Build a boat at home—you can do it

t rd R bout=2: H i
fubt " Do00 ¢ Dottom, boat, - Sultavle for
motors of 4 to 24 hp., estimated cost,
B30 to B40.
ia Ft. llillng hlﬂghr-ﬂr This 14-foot
boat eomib d light elEhit.
n“.:.m“ lr'ﬁ:lll " . ft. of ;’nmand :Elsi:l-t
shout 250 pounds, Actual photographs
diagrams illustrate every
21 Ft Sleep—dBi Every fact neaded by the
mmateur boat builder to econstruct this craft
which carries elght to ten persons.
Rowboats, Bicycle Boat, Small Dinghy—83:
All the information you need to consiruct
four low-cost boats.

Small Sail Boats—B4: 12-ft. salling dinghy,
f-ft. "'trnil:inE L‘I,'nip'“‘ for young Eallors,

how to sail

Two Qutboard Ru rllhnuh--ll' 14-Ft. fam~
Iy outboard weighs about 400 Ibs. and
12 fe. nLEwnnd outhoard welghs abouat 110

gre V-bottom type.

!uird Yoir Own Canos, Kayak, Surfboard=—
?,Pl E:mnlltf_r I__ ils on mﬂhﬁ Cll‘lltg
Pl'-rbl.u.il'ﬂ.-

Fﬂ! Class-E fee Yacht—22: Build your own
Class-E fee yacht, Every detaill of cone
struction ecarefully explained.

AUTOMOBILE BOOKLETS

Automobile Kinks and Shorteults—107
Hnni,-llv ng hints on upkeep and opera-

luildlnﬂ Trailers—2T: Small Streamlined
house traller; seversl utility trailers,

Motor-Driven Midget mur & Scopter—34:
EI;E use gas engine of washing machine

Curing Auto Electrical Troubles=03.

PHOTOGRAPHY BOOKLETS
Save Meoney by constructing your

own photo equipment.
Photo Enlargers—1: Condenser lens Lype;
simple vertical; horizontal.
Photo Printers & ! Describes thres
prul.l:d printers; timer and negative dryer.

hoto Darkroom Eguipment—88: Cabinets,
H m‘&tﬂhl box, timer, .Illl..ll:ﬂrl.'.. u

PJ-EII.!H Frb.ll-:hr. 'I‘rlell & Table Top Photog-

that enlanre
'Fll'tl ﬂ-l lib’ﬂl Il'lﬂ. ahop drawl m’.“ﬁ
Diomon tnFes, l"J.'l

l"h-h llnh—'l#l 63 time snd money-gaving
jdeas yoU CAD WSS,

FORMULA BOOKLETS

Transform simple ingredients inte
useful products

Cleaning Preparations=11: Easv-to-makoe

F;ﬂilélr.ﬂ fﬂr‘ﬂ'lﬂ.i. Elass, otc. llemuﬂnz

Cosmetic Formulas<13: Hand lotions,
créams, rouge, bhath salts, benuly clay, Lip=
sticks, ote.

Ro-Silvering Mirrors—70: Formulas for sil-
vering and coloring.

MISCELLANEOUS BOOKLETS
Knots and Ropework—105.
Chemical i:plrimlﬂh-ﬂil Bu:r to-perform
exporiments. Inexpensive
Taxiderm How to pﬂpul} skina and
obtain I l-lih poses,

J.Mﬂ‘ & Tourists Cottages—14: Year-
-hl cabins; Inexpensive tourists*
cabin,

Magic for lwrybmtp—ﬂ.'lz Simple tricks to
puzzle your friends
Trapping Small l.nl'm'Il-—SE How to lure

fur bearers, prepare bait and traps, dress
Bkins.

Tricks of Training Your Deg—3%.
:-Iﬂ'll" tr‘urn:u:-—:ll: Build own gas or

POPULAR MECHANICS



Pake Zforer Cuwne

3@ RUBBER MOLDS
1 i 4

with

S _RED LATEX_MOLDING COMPOUND

Earn money, fun; make your own molds for plater obj

dure mveum "ind gifts for home and to sell to tr‘ieg;'la J‘11.1:1:- :r.thx
MO 6057, densi vailsble in gquart and

Eﬂmml?mfglths ﬂlvnlp:gp res l.'{. le?:r :n:p;h Send for com-

te information and prices.

HID SUPPLY COD., Dehl J-2, 474 Lilly Ave., L':nlumhus 5, Ohio

eNew Desi

Modernize Your Gun! Improve Your Score!

Most durable grips made. Positively un-
breakable! For Colt, Smith & Wesson, Hi-Standard.
er & Mausers in a wide choice of henutiful
vory, pearl, walnut, onyx, etc. Low prices.
Denlers Wanted,

Drlflen, L
ns in
G&Tﬁ G.

FREE
SPORTS, INC., (Mirs.) SSM Broadway, Depl. P-8, Chicago 40, lIl.

HOME STUDY 2R SHOP TRAINING

tion or Diesel. 8tudy at home, shop work later. Also shop courses

in Bod :.ml Fender Mmh.lnn Shop, Teol and Die. 41,000 gradu-
tablished 1902, Free booklet. Specify trade.

Enl!t SHOP Tll.llhllhm. Dept. 186, 460 S. State 5t., Chicage

START HOME MAIL ORDER BUSINESS

Btart small — grow Mﬁ Amazing new course ehows you
Huszh your name and address today for full particulars. Hn nhutat.lm:

BELFORT ~ (Depl. A)  Engineering Bldg.  Chicago 6 [hlunuﬁ HI

ACCOUNTING

STUDY AT HOME for C.P.A. and BIG PAY Accounting
opportunities with 42 vear old school. No |nu.-lu|.|.q:
training mneod h!*‘l Texis furmnished, l...l\‘d PAYMENTS.
Sond for FREE BOHIK,

Mac CORMAC ENTENSION SCHOOL
Dept, 8.8, 1170 East 63rd St., Chicage 3T, 1L

: PHOTO DEVELOPING & PRINTING *

¥ork o ervice that can't beat, Sixteen Famous
“k Century- Tene prints each B-exp. rdl 30c. FREE MAILERS. *
Send roll and money,

9 _ CENTURY PHOTO SERVICE Dept. X La Crosse, Wis. %
: ENGINEERING, Broadcasting, Serv-

icing, Elecirouies, Aviation, Muarine
& Police Radio taught thoroughly.
48 weeks' Enginecring courae equivs
alent to 3 yvears" wlteg‘e radio work. Approved Veteran Training.
Co-edueationnl. Catalog free.

VALPARAISO TECHNICAL INSTITUTE, Depl. D, Valparaito, Ind.

BRUSH PLATING OUTFITS

1uii articles in tha home and
® shop. u%s necessary. Free particulars. e

GUNMETAL 'I:'I:I... AVE. M; DECATUR, ILLINOIS
Say Yoy Saw It in
POPI.H.AI! MECHANICS

WINDOW SIGN LETTERS

For Store Fronts and Ofice Windows. An ]jona canput
them on, Samples furnished. Genuine Gold and Silver.

HETAI.I.IE LETTER CO., 430 N. Clark St., Chicago 10

arc welding - v
mnml @nd BOXY" 1ees voter. wirite ua.:: S
“Hobart Bres.Co., 775, ohio

for re-

erktu for 94 page lllustrated Instruction Hand

50c; 20 page cata

WHEN YOU BUY FLASHLIGHT BATTERIES ASK FOR
"“EVEREADY' FRESH DATED BATTERIES

The ward “Eveready'® Is the reglstered trade-mark of Mational Carbon Co., Inc.

log 5¢; stamps or coin.

AUGUST 1946

BOYS! MEN!

now you can

MmoLp PI.AS ﬂCS'

Get in on the newest hobby crazc! Makn
beautiful buttons, pins, ornaments, etc. of
colorful plastics. Fa:cinati::lgl Modern! And

PLASTIC MOLDING SETS

Designed by expert Plastic Chemists and Engi-
neers. Contain everything the home craftsman
needs to start this absorbing pastime—assorted
plastics in various colors, a practical, easy-to-use
press, assortment of die-cast aluminum meolds,
fuel tabs, finishing materials, complete instruc-
tions—all packed in a sturdy metal box.

$2.60

The Number 1 Outhit costs only.....c0cuu.

Number 2 Outfit-{ilustrated) —more differant

kinds and colors of plastics in larger quantity,

more and larger molds .. .. .covvversnnnss 54_35
If your dealer cannot supply you, use coupon
and send money order or check direct,

(DEALERS: Write for particulars )
CANNON & COMPANY

216 Elliott Street, N. W., Atlanta, Ga..
CL L R LN

CANNON & COMPANY,
216 Elliott Street, N. W,, Atlanta, Ga.

Please send me, postpaid, Cannon Craft Plastic Molding

Outfit Number...... Remittanceof $...... is enclosed.
Nam:l-!ii-i-lilil-'l'-'I"'I'_""""lI‘-'"""..
Addresa"i..l'#liil"..i‘-'.i".li"‘l-'.‘li.‘..
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NOW IS THE TIME
Inruﬂusina::ofyuur own

SER\'ICI—REPAIR—INSTALL
GET ALL-AROUND l A FEW SHORT WEEKS MAKE

THE EFFICIENCY LEARN-EY-DOING IN OUR
YOoU WANT. WELL EQUIPPED SHOPS

Tremendous demand for washers, manglers, electric stoves, rome
mixers, ap!::lla.nm of all kinds in homes, on farms—cural du?rprrn:n{
bringin eciricity to thousands of more homes. Practical shop train-
Ina'—pcl Ishing, plating, welding, motor repair, how to use precision
wer tools, Trained men get :m.'l pw e nirinz. mlnuinﬂ.m:

HW chng innl‘.nlll:nr. selli electric gp Cos, Email start
:ml-; huifd sl WingE l.uu:num NEUI..TH.'.I.'!IJN AND FLA E-
FR”IC‘h ETHER YOU ARE INTERESTED IN
JOB OR SETTING UP T.l)l.,l!l OWN BUSINESS.

EAS'I’ TO LEARN IN NATIONALLY KNOWN SCHOOL

N WORTHWHILE

Han T possible by learn-by-doing SUPER- =
WH‘-‘:D BEROP ';‘EI'...I]'HIN:.';. -C.T.i. only civillan G =
1 engaEed o fFaln eénlisted men In

fﬂl’erilll:ll'l. and Air Condittoning. Train-
ing of same quality avallable to you.
VETERAMS—Write for free information
telling you how you can get your traine
Ing wnder G.X, Elll“.
APPLIANCE TIAIHIHQ SCHOOL
Dept. CIH
Div. of Commeircial Trades Institute
6312 No. Broadway, Chicago 40, 1L

Fill Out, Cut Out, Mall Today

| FACTS FREE for Men Who Want to Get Ahead !
APPLIANCE TRAINING SCHOOL, Dept. C28 I

I Div. of Commercial Trades Institute
#3123 Mo. Broadway, Chicago 40, 1.

I Bend free illustirated Brochures and other information aboul Elec-
tric Applisnee Maintenance, Bervice and R

I O Check here if Interested in G. PETH.iniﬂ#. I

LOOK pround you., Bee the way tractors,
trucks, buses, n:ilruada shipa, power gl'-]unhl
und equipment :-fm any I-nm!w are ' going Diesel."" Every
day new opportunities are opening—in industrial and farming eommyg-
nities — o r trainesd meén who ean iril! |.EI malntain, ope rate and repair
Diesel engines. Plan now to build yuur future in this growing feld.

Diesel Knowledge is Earning Power

Yoo don’t have to give op your i-:- regent job, MNow, yoo can begin learn-
ing DIESEL in spare time at home EE practical tr teaches
you, step by step, | enginea nperata how foel systems work,
repairs, acceasaries and anxiliary equipment; a world of Dicsel “know
how." Inclodes actual practios on Diesel equipment in our,
ghop under expert guidance, UEI training methods are
suceesafol. For 20 years they have helped mechanically sgn#
inclined men better themselvea, enu
FRER"

NOW IT’S UP TO YOU!
L Fﬂﬂ‘}‘s

Coupon below bringa you all the facts without cost or
ohl}ntinn. Get going today! MAIL GGUPDN NOW.

UTILITIES Founded
ENGINEERING 1527 A
IHSTI'I'I.I'I'

Division

1313 'H. Belden
18-D

I — -

8 UTIUTIES WHEEIIIHE IHS‘HTI.ITE. ﬂr!u! Division

H Cheele here for special information if yoo are under 17.
Cheek here if Veteran of World War

----‘---'-.-ﬂJ

1 1314 W. Belden Ave,, Dept. 18-D, Chicage 14, ll.
'= Flease send me FreeFu:‘r.ﬂ aboot I‘.u-.a-l opportunities and training,
§ NAME Age

= ADDEESS

1

I CITY Zoneor County._ BTATE

1

[ |

=3
=

Constfuction, repalr, adjoustment.

“PRACTICAL COURSE" f:,”

-L-'l:rn:---ln All i-—-—l‘l'lll.l 1l st Oy, operation,
&3 & £

_..-m-. (LT i1l L $ 95

(Tf C.0.D. plus postage fee Past
Money Back Guurﬂnue Paid

WE Eupply Tools, Mmermls at Lowest Cost
Write for Ellustraiced catalogue of walerinls We spo-
clalize n all books on Wi prehumaki |$ |.':II raft,
Cutting, Optics.

MODERM TEL"HNIGAL BEOOK BQ Dept mMmMC
55 WEST 42MD & W YORK 18, M. Y.

JOIN aur_ new TECHNICAL BOOK CLUB—free
Wom Irr s Tersive ourrent L::.r'r.nrmr‘, L “i'iullg_ll_n;ﬂb';{!?“']‘t:jtllre

r Db

Jun.,_ Gem

|'||1r|| i
'I.I.II: motives, Ms
I’Iu iness, Laogufges, Farning
ofe, — Wrlte for free literature,

Wi ¥
working, MHaomecraft,
'-:n||r|:|:, Fr. I -r||||||-.-,

FOR PLEASURE OR PROFIT
DESCRIBES 17 LOW COST BOATS

G|*1I~5.lr- t.-! mding book and builld a bBest
1L far your ¢ ,..n..-_ 1-r-mII||:n|r e,
¥ I’]JI digsd. Lhe Wil you ve slwars
g n-nr gadl rr|\r|F1—|i|I"1::r
ool alsen

Dipdar 11' TLD A BOAT on poweia] exrd and
i nl 5 dl il podtage -||||I'J'r|r Him=
in W :.‘ nok plesesd amal ol maney
. n- mﬁ BL.30 with order snd well
postage. {Oots lll-* . 8. BL.70 whih ofder.)

Urder today

FOPULAR MECHANICS PRESS
Dept. 598, 200 E. Ontaria, Chitiqn :!.l.

E:,"g. PRACTICAL BOOKS ON

g‘" i) 8= HOME PLANNING
BUILDING - REPAIRS

Plan Mow—Build When You Caon
Books Sent €.0.D. Anywhere in U.5.A.

FAMOUS PLAN BOOKS

Books contain floor
plans, photos, deserip-
tionz of homes,

MAIL J 't,,-
ORDER [17%)
TODAY Y
Select from this list of
helpful books. Im U. 8.
books sent postpaid if re-
mittance accompanies or-

der. Qutside U, 8. include AMERICA'S BEST
1595 extra for shipping | LOW COST HOMES.
charges. 125 designs. ........ $1.0

How to Plan a House $4.50 DE LUXE BHﬁ.LL
House Construction De- HOMES. 210 deﬁigna.
tails . £3.00 ﬂURFET.L'Ri:“H{jM E,
Painting, Decorating....$1.50 Wide selection of resi-
CArPentTY .covsrseescorens $2.00 dences, summer homes,

garageapartments $£1.00
MODERN HOME &
GARDENING. 42 popu-

Painting, Forniture Finish-
ing and Repairing
Includes floor renewal

______ $1.50 lar designs. Improve-
How to Remodel a Houso | TESHS;, Sarden shete

Complete, practical. $4.75

Building Insulation....§3.50 | St of
Concrete Handbook Four
Do work for yourself, Books
nthﬁm ------------------- '1-50 $3 su
Blueprint Reading for 2
Building Trades........ $1.25
Practical Bricklaying. $1.75 Stair
Simplified Carpentry Esti- Building
MAating ..o --§3.00 $2.00

POPULAR MECHANICS PRESS

Dept. 000 + 200 E. Ontario 5t., Chicago 11
POPULAR MECHANICS
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Motora and EABF 6.0
Over S0008UDJECty ota,
YOL. 1 Elictrlcnl
I.'_n,ﬁ:ﬂ arawmﬂ
telephonys Wt
2 Wiring for
VOL2 Wixing oo
¥l umtﬂﬂ!nt Amhuld

Lighting— Moozt oy
Appliaheete

vntﬂi D.C. Mot

n
g npnt‘nh':'“ A

ﬁnmtﬂn“"“'

ln!"_m pages.

,ﬁrrhhm &
st.l-ggwm-na
860 pages.

Eepair—
B Refrigern=

. i Liom=
A e

fings

Automotive,
L L e

420 pages.
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ELECTRICAL SCHOOL ===

Dept [THT] 500 5. Paulina 5t., Chicage 12, 1.

ACCEPT THIS AMAZING

BOUND UOI.IIHE AS MY
GIFT TO YOU! .

Here’sone nfthelglreatcst ‘get acqguainted™
offers ever made, This book of 150 Electrical
Shop Prints and Wiring Diagrams is YOURS=—
absolutely FREE. IT'S an ouiright gift==you pay
4 nﬂthmg togetit and nothing to keep iL,
a" The book {2 “chuckfnl" of valoabla charts, diagrams, wiring
methods and instructions for reading end using wiring shop
prin ts.# You'll ﬁnc}:lfls ![:-w}ns packed w u;j H;u-tﬂ-‘ﬁ-;l-;-u]-;utn 1&1-:::-
trical information. theshop prints arefall sizewith full explana-
tory information ... they bave nll been developed and pretested inthe m d‘-’v _&m
big CoyneTraining Shopa, I WANT YOUTO HAVE THIS BOOK
ASMY GIFTand HERE'S ALL YOU HAVETO DOTO GET IT:

Examlne“JNewTVolumeset BOOKS

Get This of .I'.StIShugnl:rmts Free! S TIMES THEIR

5 TIMES THEIR
B0 e gmy LT wsr of t book all you have | COST O Yous
is to let me sen

u my complete new T wolume et of oo E-E-f-—
eksct-nca! books=COY PRA.GTI AL APPLIED ELECTRI- :ﬁd‘*&m .m
CITY for 7 daya FREE examination. Here's a set of books
written for the “beginner” or “oldtimer™ in electrical work h{mh. they edm&nh
whoisanxiousto getahead. This7 volumeset covers a?ezjrth.mﬁ Citin ERatE beat
electrical from house wiring to advanced DC & AC motors an

oFf you can Fetucn

equipment. Thousands of *show how"’ diagrama and photos, | them and I'll re-

SEND NO M s -
B o

The new 7 volame sot of practieal electrical boola IH. B0 N'EW so DIFFERENT and so
UNIQUE that yon have to see thea st to really appreei ttn how much it can mean to yon
and your foture, Sohere'swhat I'l do—1"11 send you the mmtiacm set of 7 volumes
{piciured below) at my risk, postpaid for 7 days FREE Examination, 1'll nlsg
gend yvou the New Coyne Book of 150 Shop Prints & Motor Disgramsasmy FREE ift to
you TO KEEP REGARDLESS OF WHETHER ORENOTYOU DECIDE TO
KEEPTHE T VOLUMESET COYNE PRACTICAL APPLIED.ELLCTﬂl'C ITY,
Eeep ALL the books T days, -
lt not 1005 pleased with the 7
volume get just retorn it and
iou owe nnthing. If you
eepthe ¥ volumesyou can
ay forthem at the special T | T L
ow rates shown bhere inthe v | et | 4 s
coupunntright.

n Is Not An Order

LESS You Decide

tull’eapthaﬂulr.s | J.5 %w
YOU'RE NOT BUYING PPLIE

SETWHENYOU SENDTHB l mm:?fﬁh ﬁmaqwi%?ﬂﬁ?&fﬁhu 'bmn% H

COUFON oxomersiyasting ) Yoppot 10 Uep s vUbT dm ks UL
The conu pﬂ:n becnme;:n ey Elthﬂ.' mum the T velome sct "Ilrn T days and keepthe 100

only if you decide to keep the

4 vol.set after 7 days’ exami- ““ m'n'n? a“md“
N NOW!

th ontil §21.00 fs paid

T Imon
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but. modulated we# to whatever temperature |

is required to ﬁﬂ offset the heat loss. r{ |

MODUFLOW - » « maintains a continuous
balance SfCE N

FOR YOUR PRESENT HOME...You, too, can have
the “cemfort unlimited” that Moduflow has
brought to thousands of homes. You don't
have to wait until you build a new home.
Moduflow can be easily and inexpensively
installed on practically any type of automatic
heating plant.

FOR YOUR NEW HOME...Of course, if you are
planning to build, you will want your heating
plant to be efficient and the last word in

* MODUFLOW is the name of Honcywell's newest
heatng conwrol system. It means modwlsted heat
with conrinuous flow. Moduflow will be a “must”
in the better homes and apartments of tomorrow,

MODUFLOW

The New HONEYWELL Heating Control System

heating comfort. There isn't room to explain
here just how Moduflow can be applied to the
various types of heating systems, whether
warm air, hot water or steam. It is completely
described in the booklet *Comfort Unlimited™”
which has just been released. Attractively
illustrated with pictures and diagrams, it will
be especially interesting to readers of Popular
Mechanics. So, mail the coupon today for your
free copy of “"Comfort Unlimited.”

Minneapolis -Honeywell Regulator Co.
1754 Fourth Avenue South
Minneapolis 8, Minnesota
Please send my free copy of
“Comfors Unlimited'"
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For an eyewitness account of what happened at
Bikini, Popular Mechanics sent its Aviation Edi-
tor, Aubrey Cookman, to the atoll aboard the
USS Appalachian. During the war Mr. Cookman
was a lieutenant colonel, U. 8. Army Air Forces.
Further accounts of the atomic bomb tests, how
they were documented by the scientists, and
their significance, will appear in future issues,

Here we present our first
Report From
BIKINI

By Aubrey O. Coockman, Jr.

Official Photograph, Joint Army-Navy Task Force One
Here Mr. Cockman, acting as a special observer for

Joint Task Force One, watches the atomic bomb burst
over target on phosphor screen of Navy's lcaroscope |
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IKINI, Marshall Islands (By Navy
Radio)—It has been a month since a
single atomic bomb sank five ships

and crippled a half dozen more, but the
most important results from the initial Bi-
kini test are only now beginning to fit to-
gether into a complete picture.

Precise score cards-in the form of 10,000
measuring instruments, aided by the volun-
teer activities of scientific stations all over
the world, are still rolling in for interpreta-
tions. Questions posed by scientists, mili-
tarists and John Q. Public since the first
atomic explosion in the New Mexico desert
more than a year ago are finally nearing
experience-proven answers. The bomb,
without losing prestige as the world’s most
powerful agent of mass destruction, is be-
ing eased out of the myth class and into the
realm of human comprehension.

Considerably more is expected to be
learned from the shallow water experiment
and the deep underwater blast planned for
later this year and next. The latter may
also be held at Bikini, off the lee side of the
island where the atoll shelf slopes sharply
into the ocean. Both are potentially more

-significant than the first Bikini drop, par-

ticularly from the standpoint of influence
on naval architecture. They also are ex-
pected to do greater damage to target ships.

As one of the first to enter the target area
after the overwater explosion, I can testify
to the terrific pressure of an air blast that

Despite the battering received by
the superstructure of the sub-
marine Skate (below) it was able
to cruise under its own power




wrecked steel superstructures 1000 yards from the
detonation point.

Two attack transports, a eruiser and two destroyers
had already plunged to the bottom and at least six
others were in no condition to fight. Of one, the badly
battered and smoking USS Independence, Task Force
Commander Admiral Blandy tersely commented:
“She is no longer a carrier.”

Tonnage totaling almost the equivalent of three of
our largest new battlewagons had been laid low by
a single bomb. Even vessels at the target’s rim, 3000
yards away, in some freakish instances experienced
minor damage. Estimates of the casualty toll from
blast and radiation, had the ships been manned, ran
upwards from 50 percent.

The bursts over Japan killed and injured over
300,000. How much the presence of crews to control
the damage would have helped the stricken vessels is
still a debatable point. Although the same type as the
one used at Nagasaki, the bomb dropped at Bikini
was described as proving less explosive than the
blast at Nagasaki but more powerful than those at
Hiroshima and New Mexico. It has thus far been
impossible to make two atomic bombs of exactly the
same strength,

I had the good fortune to be able to witness the
bomb drop through the Navy’s Icaroscope, one of the
most important and newest instruments used by the
scientific observers at Bikini. It was developed late
in the war to spot enemy planes attacking from the
direction of the sun.

To eliminate glare, the direct image of the bomb
burst was formed on a phosphor screen while the
screen was hidden from the eye, This is accomplished
by a double rotating shutter which permits outside
light to reach the screen while the eye is shut off from
the view, then permits the eye to view the screen
from behind while the outside light is shut off. This
operation takes about one hundredth second, so that
the scene is viewed as though in a high-speed motion
pieture camera. A 110-volt 60-cycle motor drives the
shaft on which the disks rotate. The image always
appears a yellow-green. I watched the drop through
the Icaroscope as a special observer for Joint Army-
Navy Task Force One,
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Over cumulus clouds and Bikini shore, atomic cloud mushrooms

The battered bow of
the carrier Indepand-
ence shows the crush-
ing effect of the blast

While no official figure was giv-
en it is believed the bomb exploded
about 500 feet above the water.
The avowed purpose of the Bikini
experiments is to test the effect of
one atomic bomb against naval
vessels in order to gain informa-
tion on possible required changes
in ship design, tactical formations
at sea and anchoring distances in
port, the number and location of
operating bases and repair yards,
and strategic disposition of ships.
Secondary aims are to test the
bomb against air and ground forces
materiel, learn more about its
effects on humans, compare the
relative value of vessels and other
types of bomb targets, and find out
more about the phenomena aec-
companying atomic explosions.

While the bulk of the technical
findings particularly linked with
the elaborate instrumentation pro-
gram, that in itself is costing be-
tween two and four million dol-
lars, cannot yet be revealed for
security reasons, some of the re-
sults were a t. Before the
smoke cle from fires on the
target ships, pressure gauges and
heat-seared scars on the targets
indicated the blast had a terrific
straight-on effect but did consid-
erably less damage just around
the corner. In many places the
hot blast left the imprints of chains
and railings on surfaces several
feet behind, and in one ‘instance
the sharp outline of a light bulb
appe on the background.

Two means used to test a hu-
man's ability to stand the blast
pressure registered encouraging
performances. Both the pigs, with
a chest cavity similar to that of
man, and empty five-gallon tin
cans capable of withstanding the
same proportionate pressure as
the human chest, came through
better than expected. Altogether,
150 goats, the same number of pigs
and 3101 rats were left above and
below decks on 22 of the targets,
in place of humans, for medical
experimentation which is not yet
completed. About 10 percent were
killed outright by the blast, and
some predict eventual mortality
from the after effects may be up
to 75 percent. Even the initial ef-
fects, however, pointed to the need
for improved Hrote{:tinn of per-
sonnel, especially on transports.

(Continued to page 252)
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Machine Tests Workers’ Eyes to Help Find the Right Job

Visual performance of
a worker's eyes is tested
by a machine developed
by the Bausch & Lomb
Optical Company in co-
operation with Purdue
University's Division of
Education and Applied
Psychology. As a result
of the tests, workers can
be classified and placed in
jobs for which they are
visually fitted. Although
two men both may have
“good” eyesight, one may
have visual ability well
suited to the work of a
watchmaker, the other a
crane operator. A dye
mixer requires still an-
other type of vision, skill
in color discrimination.
The new machine is intended solely for the
measurement of such visual performance
and is not used for refraction or diagnosis,

Heat Detector Finds Ship at Sea
Or Man V4 Mile Away

s

Super-sensitive heat detectors whose
main part is no larger than a pin head “feel”
the warmth from a man's body a quarter of
a mile away or pick up the heat radiated
by a ship far out at sea at night. Developed
at the end of the war as a new secret
weapon, the device is built around tiny ele-
ments called thermistors (thermal resist-
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ors) which have such sensitivity to heat
that they detect temperature variations
as small as one millionth degree Centi-
grade. The Bell Telephone Laboratories
originally developed the unit for use in
telephone networks to control fluctuating
speech levels. Metallic oxides and other
chemical compounds are used for the
“heart” of the detector and sealed in a glass
bead. They vary their resistance to elec-
tricity in accordance with the heat radia-
tion picked up from wvarious objects. So
fine is the perception that from high alti-
tudes the instruments can indicate the pat-
tern of rivers by the difference in heat
radiation between land and water.

Nonslip “Torque-Action” Hook
Grips Beams as It Lifts

As the load becomes greater the grip of
a “torque-action” hook becomes tighter
when lifting beams, girders and channel
irons. The hock is anchored to a hoisting
ring and slipped
over the object to
be raised. When

the lifting power is
applied the torque
action causes the
hook to bite
against the surface
with increasing
force so the object
cannot slip from
the hook’s grasp.

Mames and addresses of manufacturers of new prod-
ucts featured in this issue will be supplied promptly
by the Bureau of Information, Popular Mechanics
Magazine, 200 East Ontario Street, Chicage 11, lllinois
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They go by so fast all you hear is a "whoosh” of
the jet engines. Above, two views of the AAF's
P-80, one with wing tanks on jet-assisted takeoff,
the other without tanks. Below, Mavy Phantom

NEW world speed records, far faster than
the British-held mark of 606 miles an
hour, are likely over the Labor-Day week-
end during the National Air Races at Cleve-
land. Racing pilots will be chasing gold

78

as well as glory. The richest pot of prize
mcney in race history, nearly $110,000, will
be split among the winners. Stripped of
heavy armament, souped-up versions of
the fastest combat planes of the war will
fly in competition, as will the newest and
fastest jets of the services. Start of the
speed trials comes in Los Angeles August
30 when pilots take off on the 2200-mile
Bendix Trophy dash to Cleveland.

The British Gloster Meteor, below, heolds the present
world’s record of 606 m.p.h. Lleft, the De Haviland
Swallow is the first British jet-powered flying wing
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When AAF added P-51 to P-51 it came up with
faster, more powerful twin, the P-82, above,
In 500-m.p.h. twin-jet flying wing XP-79, be-
low, pilot lies prone to aveoid “blackout”

| New Thunderjet has speed of more than 590 m.p.h., | Stripped of armament, with souped-up engines, P-38s
_service range of 1000 miles, ceiling above 40,000 feet  will be among top contenders in National Air Races

| Recent addition to AAF line-up is twin-jet Bell P-83
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GRAFHITE CARRIER
BLOCK

Great advances
in unlocking mys-
teries of human
. diseases and in
treatment of certain ailments are expected
to result from the War Department’s deci-
sion to supply radioactive isotopes to ac-
credited hospitals, universities, research
laboratories and clinics.

As announced by the Manhattan Engi-
neer District, the isotopes will be produced
from the uranium chain-reacting “atom
pile” of the Clinton Laboratories at Oak
Ridge, Tenn., which conducted basic re-
search in the development of plutonium
atom bomb material. Distribution of radio-
active isotopes constitutes the first peace-
time benefits to result from the atom bomb
program. Radioisotopes are radioactive
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Atom Smashers Launch War
On Disease
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forms of common
elements with the
same chemical
properties of the
element but with a different atomic weight.
They will be used in two important ways.
The first is as “tracer” atoms in chemical,
biological and technical processes. Radio-
active iodine, for example, can be used to
measure the functioning of a thyroid gland.
The second use will be as therapeutic
agents for treatment of diseases.
Approximately 100 radioactive isotopes
will be available. They include Carbon 14,
Sulphur 35, Phosphorus 32 and Iodine 131.
Since carbon is one of the principal ele-
ments found in organic material, the iso-
tope Carbon 14 is expected to give great
impetus to the study of all organic proc-
esses including the mechanism and growth
of normal and abnormal tissues.
Phosphorus also is expected to reveal
many biological secrets through experi-
mental use of its isotope. Sulphur 35 may
be used in tracing reactions to sulfa drugs.

Nonsnag Lure With Hidden Barbs
Exposes Hooks When Hit

Hazards of snagging a fishing lure on
weeds and stumps in pools where the “big
ones” often lurk are eliminated with a col-
lapsible guard. Treble hooks are covered
with a slotted rubber shell. When a fish
strikes, the rubber shell is compressed and
the barbs are exposed. The hooks are
mounted on a sliding shaft and move for-
ward for setting. If the strike is missed
the barbs automatically return to a hidden
position so that the lure is free to drift.
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High-Wing Feeder Plane Gives

For short-range intercity sched-
ules connecting with trunk-line
flights, Boeing is building a high-
wing twin-engine transport de-
signed to carry 20 to 24 passengers.
It is powered by 800-horsepower
Wright Cyclone engines. It has a
wing span of 86 feet, is approxi-
mately 60 feet long, has thermal
anti-icing of wing and tail surfaces
and dual-wheel trieyele landing
gear. Greater visibility is provid-
ed by the high-wing construction.

Bomber Tires .Fit Tractor
After Exchanging Rims

With a simple rim-welding job,
surplus tires once destined for
bombers and fighters now are fill-
ing equally important roles on
earthmovers, hay balers, tractors
and other farm vehicles, After the
size to be used is determined, the
original rim is cut away from the
spokes or disk and the airplane rim is
welded on. Tires intended for planes with
14-inch rims can be adapted for Fords,
Plymouths, Chevrolets and other cars with

Passengers Better View

16-inch wheels. In some instances entire
steel wheels, including the contact surface,
have been changed over to make use of
the largest size bomber tires.

Adjustable Paper Sun Visor Made From Single Sheet

While entertaining his young son by
making paper boats and hats, a Chicago
advertising man recently hit on an idea to
make adjustable sun caps from a single
piece of heavy paper. Starting with a paper
about nine inches wide and 16 inches long
and curved at one end for the bill of the
cap, the inventor made perforated mark-

L
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ings as guides for removing two sections
from the paper. With these sections gone,
there remain the bill, a strip for over the
head and a strip for each side. The strips
are joined together in a slot at the back.
The eaps, which are patented, are expected
to be distributed as advertising novelties at
baseball games and other outdoor events.

Shock Cases Treated by Dry Heat
From Chemical Container

Dry heat for | R 7 A
emergency treat-
ment of accident
vietims is supplied
in a minute by a
special chemieal
compound in a
small metal con-
tainer. Heat is
generated by re-
leasing a spring lever, creating a chemical
reaction which maintains warmth for an
hour. The heat block, 115 by 3% by 4 inches
and weighing 22 ounces, is wrapped in a
towel or blanket for first-aid treatment of
shock cases. A cylinder filled with the
heat chemical fits inside the metal case and
can be easily and quickly filled.
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ﬁILDRS are riding the heat waves above
E]rmra, N. Y., this month, intent on
bringing to America some of the interna-
tional records long held by European pilots
of gliders and sailplanes.
This is the time of thermals, of cumulus

clouds and warm updrafts along the hill-.-'

sides of south central New York state, scene
of the National Soaring Contests. More’
than 100 gliders and sailplanes and twice
as many pilots are searching out air cur=,
rents to give them a lift in a sport wl'l
motors are generally scorned. :

Its military pilot-training pro
stricted after the first world war
took to the air in salhalaﬂﬁ.

rman;i.r
est in

America lagged, but now it is a growing
hobby for men and women from the teens
to the T0s.

A fraction the weight of an airplane and
without jts expensive engine, a glider can
_carry a man rlearly 500 miles or gracefully
€ase him through clouds 20,000 feet high.
A sailplane recently sped 37 miles at an
average of 111 miles an hour, Add to th1s
a comparatively low cost for the craft and
no fuel expense or engine maintenance.

Such advantages are rapidly: swelling the

lider ranks. Many cﬂnvert:t ‘are young

wartune airmen who've fuu%e even the

light powered planes a notch beyond their

civilian means, but who still want to e:goy
=
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e thrills of Bving: Many vilois recommend Flrum of this urinth revolves at constantly il'ltf?ﬂ'l-
it for aﬁatimi?y tragining, gﬂ?nting out that it g spond fo winsd vp Sewrope cnd lawnc She:gfdler
gives the student confidence and a more inti- )
mate understanding of the art of flying.

The terms gliding and soaring are not inter-
changeable despite frequent misuse. Gliding
is flying a motorless plane in a steady down-
ward flight or glide. Soaring is an advanced
form, using wind, heat currents, thermals and
any energy of the atmosphere to prolong flight
and gain altitude.

Primary gliders are comparatively erude

H. A, Provisor photos =

View from cob of the winch just before the glider
Latestdevelopmentin glid- Sy, becomes airborne. Below, operator of winch hos
ers is this eabin eraft with : hand on the accelerator lever to increase speed

engine for power takeoffs
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TOW CAR puils glider PULLEY tow launches AIRPLANE tow gives o WINCH lounches gliders
across lorge open field glider from small fislds high drog te the glider an rough slippery fislds
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Schwelzer Alrcraft Corporation photo
T Left plane of these two ships is two-

place sailplane, craft at right is glider
and simple, while the high-

performance soaring or “sail”
plane is streamlined and effi-
cient. Between the extremes
are utility gliders and inter-
mediate sailplanes.

The average glider has a
wingspan of 34 to 36 feet,
weighs about 200 pounds emp-
ty and is built on a wooden
skeleton. Sailplanes weigh
400 to 500 pounds and have a
wingspan of more than 50 feet,
almost twice that in some ex-
perimental models. Some are
all-metal construction, all
have enclosed cockpits.

Sailplanes have a higher
stalling speed, 34 miles an
hour in one new model, and a
much slower sinking speed.
They are much more sensitive
to control than gliders. Pri-
mary gliders have no instru-
ments, but a high-perform-
ance sailplane has an air-speed
indicator, a climb indiecator,
an altimeter, turn-and-bank
indicator, compass, thermom-
eter and rubber-tired landing
wheels with brakes.

Both types normally carry
only one or two persons,
though the military troop-
carrying versions transported
20 or more fully-equipped sol-
diers. Conventional sailplanes
and gliders are available ei-
ther assembled or in kit form,
with prices ranging from
around $200 for a primary to
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+=Pilots must be masters af finding
these updrafts, avoiding down currents

several thousand for a top-
flight sailplane.

A glider stays in the air
principally because it has lift,
which in turn depends on the
speed of the craft and the size
and shape of the wings. Glid-
er designers are constantly
working to increase wing effi-
ciency, with the better wings
carrying the glider farthest
with the least descent.

In the sport’s early days
slope winds were relied on al-
most entirely for duration
flights, As a result most of
the sites were in hilly rolling
country like that around El-
mira, the “Glider Capital of
America.” As the understand-
ing of thermals grew, how-
ever, gliding shook its de-
pendence on topography.
Now e are popular sites
on the plains of Texas and
Illinois, as well as in western
mountain and desert areas.

Thermals, or air bumps, re-
sult from unequal heating of
the earth’s surface. For exam-
ple, the sun’s rays striking a
plowed field are radiated di-
rectly into the atmosphere
above. Since hot air rises, this
air breaks away from the sur-
face in the form of a series of
thermal bubbles when suffi-
ciently heated. They rise un-
til their temperature reaches
equilibrium with the atmos-
phere above.
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Two-place sailplane sketched above has 52-foot
wingspread. At upper right is one-place glider.
Method of coasting up thermals is shewn at right

Woods or water will not radiate as
much heat as a plowed field. As a
result, air above these areas will be
relatively cooler and flow downward,
creating a downdraft., By careful use of
thermals, or upcurrents, and by dodg-
ing downdrafts, a pilot can maneuver
to great heights and sail long distances.
Good thermals are generally not found
on windy days because the wind secat-
ters the rising air currents.

Storm flying in towering cumulo-
nimbus clouds has boosted sailplanes
over 15,000 feet. Now pilots are
studying dynamic soaring, using the
difference in wind velocity at various
altitudes to promote lift, as another pos-
sibility for sustaining flight,

In launching gliders the four towing

Utility glider soars in the wake of its tow plane
Schweizer Alrcraft Corporation photo
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methods most generally used are the air-
plane, winch, auto and auto-pulley. The
common towline is a strong manila rope
+ several hundred feet long with metal rings
at each end. Airplanes are used with the
heaviest gliders or whenever a high tow is
needed. The auto is most effective on a
large field where there is a smooth path for
the tow car, while the winch method is best
on a rough or slippery launching area.
With the auto-pulley tel:hnichue, the line
is attached to a stake and threaded through

~\ a pulley at the rear of the car. The ring at

the other end attaches to the glider. The
auto-pulley works best on small, rough
fields, or when wind velocity is low be-
cause the pulley doubles the speed of the
glider. A wartime development, the flying
“pickup” may prove especially valuable in
cargo roles.

Development of a two-place soaring
plane with a small auxiliary engine for
takeoffs is exciting glider fans. Designed
by William Hawley Bowlus, glider pioneer,
Built primarily as an aerial freighter, -

this Army glider carries several tons
Official U. 8. Army Air Force photo

Model of an 1883 glider struggles into the air during filming of a movie depicting life of early glider pilot

R
g
.

the Bumblebee is built of plywood, with a
hollow duralumin tail boom. A small pro-
peller at the rear is driven by a 16-horse-
power air-cooled 4-cylinder two-cycle en-
gine. The glider takes off under its own
power at 38 miles an hour and climbs 300
feet a minute. Once aloft, the engine is
switched off and it performs like a glider.
The glider’s controls are the elevators,
rudder and ailerons. Up or down direction
is achieved by tilting the elevators, which
normally lie in a horizontal plane at the
rear of the fuselage. When they are raised,
the tail goes down and the nose up, or just
the opposite when they are lowered.
ilerons are the two horizontal surfaces
hinged to the trailing edge of each wing.
They operate like the elevators, except
that when one is raised the other drops to
lower the wing on the raised side. Both
elevators and ailerons are operated by a
control stick. The rudder is worked by a
rudder bar or pedals. A push with the left
foot, for example, turns the plane left.

M_
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Gas and Smoke "“Detectives’”’ Find Millionth Parts in Air

Two new instruments,
more sensitive for detect-
ing minute quantities of
gas or smoke than any
ever devised, have been
announced by North-
western University. Both
instruments were de-
signed during the war
in connection with the
development of a more
efficient gas mask. The
“ultraviolet photometer”
detects the presence of
gases by means of ultra-
violet light. It will find
peacetime use in the
measurement of toxie va-
pors in factories and
mines. The instrument,
capable of discovering as
little as one part of gas in
:1 mﬂllc.:;l:d p&gta of air, was

eve y Dr. Irving
J. Klotz and Dr. Malcolm Dole, professors
of chemistry. Another device, the “photo-
electric smoke penetrometer,” can detect
1/100,000 ounce of smoke in a room 30 feet
square and gives similar readings of the
amount of dust in the air. A puff of ciga-
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rette smoke in a huge auditorium will
deflect the indicator. The instrument will
be used in studies of smoke elimination
and air purification. It was developed by
Dr. Hugh B. Pickard, Prof. Frank T. Guck-
er, Jr., and Chester T. O'Konski.

Mower With Circular Blades Cuts Grass of Any Height

Circular blades that whirl horizontally
enable a new power mower to trim the

edges of a lawn at the same time it cuts the

AUGUST 1946

grass. The blades reach to the edges of
posts and trees. The machine’s rotary ac-
tion is similar to that of two electric fans
placed side by side face down above the
grass, Because the blades are horizontal
the machine will cut a 30-inch strip through
grass or weeds of almost any height. An
automatic safety clutch disengages the
wheels and blades from the motor when-
ever the handle is released. The height of
the blades is adjustable in quarter-inch
intervals from IV: to 215 inches. The han-
dle can be collapsed and folded for conven-
ient storage during the winter,

Foolproof Photographic Solutions
Stop Overdevelopment

It’s impossible to overdevelop photo-
graphic prints or negatives with new chem-
ical solutions which eliminate the need for
hypo or stop bath, The solutions develop
negatives in 20 minutes and prints in two
minutes. Prints and negatives can be left
in the solutions for any length of time
without danger. Also, prints can be ex-
posed to light as soon as the image starts
to appear. Two solutions are available, one
for prints and one for negatives,
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High Windows fur Strap Hanger Prevent Riding Past Stop

Eye-level windows are
built into each side of an
all-electric street car so

WINDOWS FOR STRAP HANGERS the strap hanger can pick
out distinguishing land-
marks to keep him from
riding beyond his stop.
No compressed air is used
in the car. Electric motors
open and close the doors
and operate windshield
wipers. The magnetie
brakes are controlled
from a 32-volt battery.
For greater safety, wind-
shield area has been in-
creased so that the motor-
man may have a better
view of boarding and
alighting passengers.

Planes on Deck Turn Carrlers With Propeller Thrust

Carrier planes can maneuver
their mother ship in confined areas
by employing the thrust of whirl-
ing propellers to turn the floating
base in a tight circle. Planes lined
up crosswise at one end face the |
direction of turn and aircraft |
crosswise 311} the utherTe;lnd Jface ths
opposite direction, e forwar
tag exerted by ihe propellers of [HESEEEEE
each group revolves the ship like
a wheel. By facing the planes in
the same direction, the ship can be
moved sideways. Conceivably, the
ship’s speed could be increased by e
facing both groups of planes for- MOTORS STARTED IN~
ward and racing their engines. P""‘"Es O RORT SUATTE

= Ll I

Dnzer Chps Nme-Inch Trees tn Clear 21/2 Acres in Hour

With a giant Caterpillar tree
dozer and brush cutter, brush and
trees up to nine inches in diame-
ter are cleared from 215 acres of
wooded land per hour. The ma-
chine, operated by the Iron Range
and Rehabilitation Commission,
Hibbing, Minn., is used for open-
ing new areas for mineral devel-
opment in the Iron Range area.

MOTORS STARTED IN PLANES
_ OM STARBOARD BOW

DIRECTION OF PULL:
STERN TO STARBOARD

@ In order to cool the engine of a
tank in battle, a ton of air per min-
ute was blown through the engine
compartment at a velocity of a
mile a minute, The amount of heat
thus removed from the tank’s pow-
er train was fantastic—enough to
heat 20 homes on a cold day.
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DONT nunwur THE CHIMNEY

— The University of lilinois has found how to
“stretch” coal further and heat homes better

By Aubrey O. Cookman, Jr.

\j JHEN Mrs. Julian R. Fellows excitedly

called her professor-husband home from
class to fix a smoking furnace she didn't know
she was inspiring one of the first major im-
provements in hand-fired home heating since
Benjamin Franklin invented his stove more
than 200 years ago. But from that summons,
and a decade of research since, came the Illi-
nois smokeless furnace, capable of burning
any soft coal without smoke, providing even
heat, and saving as much as 30 percent of the
fuel pile.

Professor Fellows, a mechanical engineer-
ing instructor at the University of Illinois,
shifted all his spare time attention to whip-
ping the vexing soft coal smoke problem. He
finally found the answer in a furnace built
around a “downdraft coking principle.”

This is a method for directing smoke and
gases from newly added coal through an area
of already burning coals. There they are
heated to igniting temperature and mixed

Thermostats should be in the siting zone,
not at eye level, for comfortable heating
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Thermometers record temperatures at high and low
positions in University of lllincis heat-lest home

with preheated auxiliary air coming in
through a passage over the coking cham-
ber. The gases burn completely. This re-
leases much heat formerly lost and elimi-
nates the smoke nuisance.

Tests of nearly 100 samples of soft coal
indicate that wvirtually all kinds can be
burned without smoke in the Illinois
smokeless furnace. This opens the way to
banish the smoke nuisance in cities with-
out banning the use of plentiful and inex-
pensive soft coal. The benefits to health and
cleanliness are as important as fuel saving.

A hundred “pilot” models of the Fellows
furnace are under further test in private

l
3
<

Small house built in climaje loboratory is subjected
to temperatures from 5 below ta 100 above zere
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fuel consumption of eight tons, compared
with 12 tons of the same kind of coal burned
the previous year in a conventional fur-
nace. The same operating principle ap-
plied by Fellows in furnaces is applicable
to stoves,

The smokeless furnace is a recent devel-
opment in the heating research program
that started at the university in the early
1920s. This research was instigated by
Professor Arthur Cutts Willard, then a
member of the mechanical engineering de-
partment, but recently retired as president
of the university. Willard was amazed by
the lack of standards in heating equipment
when he was in charge of purchasing for
army cantonments during the first
World War. Up until then furnaces
were sold by the pound, without re-
gard to their capacity to do a specific
heating job. Willard saw no reason
why a scientific yardstick couldn't be
applied to gauging heating equipment.

Largely through his efforts, the Na-
tional Warm Air Heating and Air Con-
ditioning Association put up a two-
story 10-room frame residence on the
university campus in 1924, This was
the first house ever built expressly for

Moisture in any part of a home is measured by
elecirical apporatus with a plug-in delector
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Radiant baseboards made of hollow cast iron dis-
tribute hot water heat evenly throughout a home

scientific research in home heating. A
second home for heating research, built
by the Institute of Boiler and Radiator
Manufacturers, was dedicated in 1941. It
is a six-room brick veneer house, typical
of the trend to small homes. In each in-
stance the industry provides the house
and the equipment, and engineers from
the university's staff conduct the tests. In
charge of the warm air research house is
Professor S. Konzo, authority in this field,
while Professor Warren Harris supervises
tests conducted in the boiler and radiator
heating research home at the university,
Few subjects are of
more general concern
than heating, involving
the comfort and well-be-
ing of all of us either di-
rectly or indirectly. The
most recent national
housing census showed
that more than 16,000,000
dwelling units were stove
heated, almost 7,500,000
heated by steam or hot
water and 7,000,000 by
warm air furnaces. About
11 percent were reported
using other kinds of heat-
ing or none.
Both research homes
are fully equipped with all
sorts of strange looking
measuring instruments.
One is the thermocouple,
a wire device for measur-
ing temperatures. Some
300 are in the radiator
house alone. The thermo-
couples are attached to
walls, ceilings and sup-
ports to measure air tem-
peratures at various
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Smokeless furnace, fired by its developer, Prof. Julian
R. Fellows of the University of lllinois, directs smoke
and gases from new coal through coal already burn-
ing. Diagram below shows how the furnace operates
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Keep it under contrel i mild weather by ash
bed (above). Cold weather firing is shown below
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heights in the rooms. In some locations
nine of them are grouped on and in a wall
to measure the temperature at points three
inches from the inside wall of the house,
then at progressive stages through the
wall structure, and finally ending at three
inches outside the wall.

Recording thermometers in each room
register a constant report of the air tem-
peratures in the house at the floor, ceiling
and in the “living zone” of a seated per-
son. A bulky sausagelike instrument called
a thermo-integrator reacts to the radiant
energy, or lack of it, in the walls as well as
to the air temperatures to indicate the com-
fort conditions of a room. Still other in-
struments measure moisture. Most of the .
equipment is connected to a central control
board in the basement which can supply
100 to 125 readings every six hours.

The university's aim in this research is
to improve home heating, set standards for
heating equipment and pass along this in-
formation to those concerned. This includes
manufacturers, the installers who are the
industry's point of contact with the publie,
and the publiec.

Much educational work for the public is
being done through the university’s Small
Homes Council, a coordinating agency to
assemble and distribute, in popular form,
information affecting the small home, from
advice on selecting a lot and financing it to
selecting a heating plant, planning the
kitchen or installing storm windows, Thus
far the council has prepared 12 nontech-

Hot water pipe 2 or 3 inch in diameter serves
as well as 1l-inch pipe, univensity experts found
3 " ia i "-_. ¢ i




nical pamphlets on vari-
ous phases of housing.

Authorities agree that
good house construction
is the first essential for
efficient heating. The per-
fect heating plant will do
only a fair job in a poorly
built house, while even a
mediocre unit performs
fairly well in a tightly
constructed Lome.

Experiments have
shown, for example, that
a plaster ceiling has high
heat conduectivity, and
you can accomplish heat
savings as high as 15 per-
cent by insulating the at-
tic floor above. Wall insu-
lation can save 20 percent
of the remainder, while
tight storm windows and
doors will slash away
another 20 percent, An-
other recommendation for
greater comfort is to lo-
cate heat-controlling thermostats 30 inches from
the floor, in the living zone of seated persons,
instead of at the 60-inch eye-level mark usu-
ally practiced.

University research has shown, on the basis
of exhaustive tests, that the sizes of hot water
pipes from boilers often can be reduced from
134 inches to 34 or % inch, saving both mate-
rials and space with no loss in heating efficiency.
They found, too, that when radiators are locat-
ed along exposed walls there is no perceptible
floor draft, but when they are placed next to
inside walls the floor to ceiling temperature
difference jumps three to five degrees.

With recessed radiators, where some of the
normal wall insulation has been sacrificed to
gain the space for the recess, they learned that
by insulating the recess with one inch of rigid

(Continved to page 248)
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Instrument board in basement of test home registers performance of boiler
and circulator and notes flue gas temparatures and current consumption.
Below, drawings indicate efficient and inefficient designs for duct systems.
Diogram at bottom itemizes heat lost from average two-story frame house
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Four 9% by 12-inch pages of text or pho-
tographs are printed by radio in 15 minutes
by facsimile broadcasting equipment de-
signed for home use. The recorder is built
in two types: one to be attached to existing
radio sets, and the other to be mounted in
a radio console by manufacturers. Printed
pages emerge from a slot in the top surface
of the set at the rate of 28 square inches
per minute, and a transparent window en-
ables the owner to see the page as it is
being recorded. In a recent demonstration,
news and photographs were transmitted,
in addition to such material as maps,
charts, cartoons and crossword puzzles. At
the broadcasting station, copy to be trans-
mitted is placed on a revolving drum
equipped with a scanning head. An elec-
tric eye scans each detail of the copy .and

Newspaper “Piped” to Home by Facsimile Broadcasting Equipment

translates each graduation of black into an
electrical impulse, which in turn is con-
verted into a sound signal and sent over
the air by an FM radio station. The signal
is picked up by any standard FM radio re-
ceiver and relayed to the facsimile recorder
connected to the radio set. A roll of white
paper, chemically treated to make it elec-
trosensitive, feeds through the recorder.
The recorder (or printer), synchronized
with the scanner at the radio station, passes
an electrical impulse through the sensi-
tized paper at every point where black
appears in the original copy. The action of
the electrical impulse on the electrolytic
paper turns it black, and in this way an
exact reproduction of the original copy is
obtained. Radio Inventions, Inc., of New
York developed the equipment.

Netting Shields Baby

_ From Cold Drafts

Wrapped around your
baby’s play pen, a trans-
parent plastic-coated net-
ting keeps out cold drafts,
dust, dirt or stray animals
and enables him to get his
full quota of outdoor sun-
shine. Double layers of
tough, clear plastic are
laminated to cotton net-
ting to form the wind-
break. Since it permits
up to 60 percent of the
sun's ultraviolet rays .to
pass, it can be used as a

window glass substitute

for sun porches, summer

cottages, hotbeds or poul-
try hquses. It can be cut

with a pair of scissors.
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ME SLAB HOUS

Iin England builders are vsing modified prefabrication
fo speed house construction. A skeleton of stesl pipe
is raised first, above, and mobile cranes lower con-
crete wall panels, delivered from the factory, into
place in frames. Interlocking joints of the panels form
a cavity which is filled with liquid concrete, left, to
make o solid wall containing windows and doors

JIG-TI
B 1

Sections forming the roof trusses, above right, are ossembled on the ground and then the entire roof frame,
below left, is hoisted into position. Stesl-pipe skelston then is dismantled, remaved and erected again on an-
other foundation. Wall panels are available in a variety of shopes adaptable to attractive smoll house design




Immune to shock from exploding d'pilu 1
charges, submarine bineculars -
vide sharp vision even through rai o

Science is making it easier to see
things. Better glass has been devel-
oped for lenses. And chemical “over-
coats” make the lenses reflection-free

*
96

OU'RE scooting down the highway in

your car on a nice clear day. “Wour
windshield is clean, yet you have to dyck
your head from time to time to dodge light
reflections in order to see well.

Suddenly it starts to rain and your wind-
shield wiper begins spreading a thin layer
of water across the glass surface. Immedi-
ately you can see much better.

What happens is that the film of water
makes the windshield more “transparent”
by letting through about two percent more
light and reducing the amount of reflection.

Seience today is applying this principle
to lenses for spectacles, cameras, movie
projectors, binoculars and telescopes. But
instead of water a chemical coating is used
that stays put.

The results are amazing. By adding a
four-millionth-inch invisible film of me-
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tallic fluoride—so thin it

would take 4000 coats to

equal a hair's breadth —

camera lenses produce
sharper photographs,—

movie projector-lehses

step up_illufhination 15

| 1030  percent, spectacle

o lenses eliminate 80 per-

cent of all reflections.

This, however, is only

one of many improve-

ments in optics. Better

sunglasses are being

made. Glare-removing

visors are available for

automobiles. A heat-ab-

sorbing, color-transmit-

ting glass for projectors

and floodlights improves

color pictures and pro-

vides cooler working con-

ditions for motion picture

and television actors. A

. sight checking machine”

. accurately measures fac-

tory workers’ vision and

— hgﬁ’};%gh:s what jobs they
are Sfitted for. Ad-
vances alsa_ hawve been
made in contact lenges-

that fit under a person’s
eyelids to take the place

of glasses. ) CEal
But of all the develop- o P“ﬂ:'“:ﬁ#"“#‘

ments, the chemical coating
process promises the most di-
versified benefits. For example,
in addition to present uses,
glass manufacturers predict
that as soon as it is economical
the reflection “killer” will be
applied to auto windshields,
framed pictures and windows
for stores, trains, busses, cars,
buildings and homes.

The history of chemical
“overcoats” for lenses goes back
as far as 1852 to Grove's work
on cathodic sputtering of met-
als in a vacuum. But a more
tangible step was taken in 1892
when H. Dennis Taylor, British

lens designer, discovered that
certain types of photographic
lenses were actually “faster”
when tarnished through age
than when newly polished.

In 1936 John Strong of Cali-
fornia Institute of Technology
demonstrated that a coating of
metallic fluoride deposited on
an optical surface reduced the
amount of light reflected from
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From a 379-pound piece of optical glass was produced a prism for an immense telescope ot
Puebla, Mexico, observatory. Below, new sunglasses absorb glare and dangerous light rays

the surface and increased the transmission
by that amount.

Two years later C. H. Cartwright and
A. F. Turner, while doing research work
at Massachusetts Institute of Technology,
developed this process further, finding
more materials to use and pointing out the
relationship between the effectiveness and
the thickness of the film.

The first commercial application of the
antireflection coatings came in 1939 when
the Bausch & Lomb Optical Company
coated projection lenses in many movie
theaters throughout the nation for the first
showing of the Technicolor production,
“Gone With the Wind.” This application
of the chemical coating to projector lenses
increased “on "the secreen” ‘illumination
about 30 percent and at the same time
heightened the image contrast to produce

the “snap” for which photographers are -

constantly striving.

During the war great improvements
were made in controlling the thickness of
reflection-reducing coatings and in increas-
ing their durability. The microscopically
thin film applied to lenses today is virtually
as tough as the glass itself. It is as hard
but no harder than the glass, which means
that both the glass and the coating are
subject to smatl:hmg

Metallic fluoride is applied to 1&:15&5 in
vapor form under high vacuum. After
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being thoroughly cleaned in detergents,
chemicals and distilled water and spun dry
in a centrifuge, the lenses are placed in a
specially designed jig which holds them by
the edges. Then the jig is placed in an

American Optical Co. photo
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evaporator from which air is pumped tc
create a vacuum. The metallic fluoride,
heated electrically ‘'to a temperature be-
tween 2700 and 2800 degrees Fahrenheit,
turns into vapor which attaches itself to
the lenses.

In some parts of the country you can buy
“reflection-cured” glasses for about $4.50
above the regular price. Or you can have
old glasses treated for $6.

If you talk to someone whose glasses
have this coating, you'll never have any
trouble seeing his eyes clearly. Undoubt-
edly you've had the annoying experience
of chatting with a friend whose eyes at
times were almost completely obscured by
reflections dancing on his glasses. If you
wear coated glasses, you'll no longer be
bothered by “ghost images” because the
treated lenses will reduce the brightness
of the reflections.

The amount of light reflected from ordi-
nary lenses is approximately eight percent;
from properly coated lenses the reflection
‘is less than three percent.

Since only two independent lenses are
involved in spectacles, the increase in light
transmission that results from reflection-
reducing treatment obviously is a minor
thing compared to the improvement that
occurs in complex eptical systems equipped.
with six or eight lenses. In such applica-
tions, coated lenses increase light trans-
mission by 50 percent or more.

In World War II the coating process was
a valuable fighting tool. Gun sights and
range finders on tanks were treated to com-
bat desert reflections. Binoculars used
aboard ships were made reflection-free. By
D-day all types of military optics had been
given this protection.

To improve the efficiency of aerial cam-
eras and flyers' sun glasses, Bausch &
Lomb developed a process of applying a
thin coating of stainless steel to serve as a
shield against intense sunlight. For cam-
eras, the coating is deposited on a special
filter glass in front of the lens. Hot spots
thus are eliminated and the resulting nega-
tive has uniform density. When applied in
various thicknesses to sunglasses, the stain-
less steel coating enables the flyer to enjoy
comfortable vision while looking directly
at, or just off the edge of, the sun.

As mentioned earlier, metallic fluoride
treatment of lenses for movie projectors
adds greatly to the clarity and illumination
of objects shown on a sereen. A second de-
velopment has further improved projection
of pictures, particularly color pictures.

A mew heat-absorbing, color-transmit-
ting glass developed by the American Op-
tical Company makes possible not only
better projection of color pictures but also
cooler- working conditions.
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Plastic {right), weighing ne more than piece of glass
half its size, is used for optical elements in ajreraft

Polarold Corp. photos

Parts for some telescopes are mode of plastic, as
the spherical mirror (obove) and the reflector below
(rear). In front of the reflector is @ gun-sight part
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" A lot of light is reflected by ordinary lenses, resulting in limited vision through spectacles and nhu!.nr-u photo-
graphs by some comeres. But by coating lenses with invisible metallic fluoride the amount of light lost by
reflection is eut. Diagram obove shows coated lenses odmit 78 percent of light, uncoated only 55 percent

Photegraphers often blame themselves for fuzzy pictures when the troubls sometimes is a lens reflecting toa
much light. Look ot the reflection in the lens (left) and the obsence of reflection in the chemically treated
lens (right). Then observe the photos below, taken by an untreated lens (left) and a coated lens (right)

When used as a heat screen in a projec-
tor, the new glass permits the projection of
motion and still pictures in their original
colors, with the result that pictures repro-
duced on the screen have the true colors of
the original scene.

At the same time, the glass absorbs heat
emitted by the light source, protecting
films and slides against damage or burn-
ing. This insulating property enables film

100

editors and educators to study a specific
projected scene by stopping the projector
and relying on the glass to protect the film.

Another use for the glass is in spotlights
and floodlights as a heat screen to protect
actors against scorching heat generated
by the powerful lights. Approximately 90
percent of the present almost unendurable
heat is absorbed by the glass.

Dr. E. D. Tillyer, American Optical re-
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search director, predicts
the glass will make pos-
sible improved, safe color
projection on an extended
scale in homes, schools,
theaters and stores. As a
result of the glass, he be-
lieves projection of films,
slides, printed works and
color reproductions of art
will become as common
in schools and homes as
radio broadcasts.

The new glass absorbs
approximately 90 percent
of infrared (heat) radia-
tions and transmits about
85 to 90 percent of the
light, It transmits colors
accurately, is chemically
stable, resists weathering
without requiring a sur-
face treatment, and can
be molded, ground, pol-
ished and fabricated like
ordinary glass. It is
formed from carefully
balanced proportions of
phosphorus, aluminum
and silicon oxides, sup-
plemented by various
conditioning ingredients,
together with a ferrous
compound as the heat-
absorbing agent.

Before the war, most
heat screens for color pic-
ture projectors were im-
ported from Germany.
Today, this new Ameri-
can-made glass is con-
sidered superior.

[Continued to poge 228)

Left half of scene (right) was pro-
jected through improved glass;
right half through ordinary glass,
Below, Polaroid car visor elimi-
nates sun glare from windshield

Film protected by heot-ab-
sorbing glass (left) withstands
heat from projector, but film
at right, shielded by ordi-
nary glass, bursts inte flame




Carbide Pencil Writes on Glass
But Leaves No Mark on Paper

You can write on metal, glass or any
other hard surface with an automatic pen-
cil but the “lead” will leave no mark on
paper because it is made of cemented car-
bide, a material almost as hard as a dia-
mond. The Carboloy “lead” is made by
squeezing the carbide, while in a plastic
state, through a die. A silicon carbide stone

is used to sharpen the point because it will

cut into a grinding wheel or metal file.

Amphibian Plane
Has Large Door
In Nose

Greater ground safety
and less noise for passen-
gers is claimed for a four-
place Republic Seabee
;:‘nﬂ[:hmmltll plane, with

P er and engine

tedp.:\bove and be-
hind the cabin. The new
model also features a full-
size nose door for unload-
ing and anchoring, or
fishing from within. The
landing gear wheel wells
have been eliminated.
Equipped with a 215-
horsepower Franklin en-
gine, it has a range of 560
miles and cruises at 103 miles an hour.
About 700 feet is required for water land-
ings and less than 400 on land. The all-
metal Seabee is 28 feet long and has a wing
spread of 37 feet 8 inches.

Cracker Removes Nut From Shell
Without Crushing Meut

Cracker and
sheller are com-
bined in a nut-
cracker construct-
ed like a pair of
pliers to avoid
crushing the nut
meat. The nut is
cracked between
the heavy arms of
the eracker and
the bladed end is
used to cut the
shell around the
center so that the nut meat may be lifted
out. The bladed end is used also to clean
the thin inner protective covering from
the meat.

MNames and addresses of manufacturers of new pred-
ucts featured in this issue will be supplied promptly

by the Bureau of Information, Popular Mechanics
Magazins, 200 E. Ontaric Streat, Chicags 11, lllincis
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GRASS TRIMMER for tufts
missed by mower operates
by pushing down handle

WEEDER with a tooth thaot
bites down into the plant
easily removes weed roots

GARDEN TOOL HOLDER saves space and keeps PICKUP RAKE has teeth that open
tools conveniantly at hand. It stores five tools wide to gather leaves, clamp down
or can be vsed to hold brooms, brushes and mops on them, then release over basket

HOSE NOZILE regulates the flow of water by the way it is held. A short length of hose
which conioins o long pin is provided with the nozzle. When the hose iz bent, the
pin pushes against the inner wall to open the valve and permit passage of water
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First step is to scrape the weather-beaten surface and uncove:
the delicate black and white pattern near the tip of the homn

——

Afier sandpapering, Mayor Kimbrough pel-
ishes the horns on an electric buffer, above

In Benson, Ariz.,, Mayor Val Kim-
brough continues an old western
custom of polishing and mounting
steer horns. The horns he uses
were taken years ago from Texas
longhorns which once roamed
western cattle ranges. A good
sized pair may span six feet. Mod-
ern cowboys still like to hang them
over either the entrance or man-
tel of many of their bunkhouses.

e 4

Holes are drilled and the horn attached to a wood cors, above,
cut the breadth of o steer head. Hond-tooled leather covers
the core, below. He adds final decorative leather strips, lefn




By Charles F. A. Mann

MERICAN farmers are cul-

tivaling a crop as vital to
our life as wheat and corn from
the plains of the Middle West,
as essential to the national
economy as coal and iron from
the nation’'s mines. They are
turning to the serious business
of growing trees as a crop—Ilike
corn or wheat.

Modern pioneer farmers are
looking beyond their own lives.
There will be no harvest of the
tree crop, even a preliminary
one, for 15 or 20 years. And

Loggers spore sturdy seed pines to per-
petuate the forest. Below, a husky youth
totez seedlings to the planting area

Bt. Paul and Tacomu
Lumber Co. photo



the farmer’s grandson
likely will cut the full
crop when it matures
—about 80 years from
now. The farming of
trees requires business
vision measured in
decades, courage to
work in forest fields
now in anticipation of
a heavy yield a couple
of lifetimes later.
Tree farming has
evolved as slowly asthe
growth of its wonder-
ful crop. Before 1900
vast forests stretched
across the United
States in an unlimited
sweep from Maine
to Washington and
through the South
from the Potomac to
the Mississippi. Trees
were an obstacle to
agricultural expansion.
Lumber was cheap and
_]&Pln%trinu?n:r::fmwcrk: on exposed knoll that has been burned over repeatedly apparently inexhaust-
i ible. America was
housed by wood, the
houses were heated by
wood, and even cities
AR with their miles of
"~ brick exteriors were
built of sturdy wood
construction beneath
the brick. It was the
material of furniture
and bridges, toothpicks
and telegraph poles.
Then came the real-
ization that the nation
was digging too deeply
into its storehouse of
timber, that the old
forests were disappear-
ing. The era of iron
and steel did little to
cut down the waste of
the nation’s lumber.
American industry ate
into the iron and steel
supply—and demand-
ed still more wood.
The storehouse was
becoming barren in
spots and little was
being done to turn the
wastelands into crop
lands where trees
could grow to replen-
ish the nation's tim-
ber. Lumber had been
cut to the shores of
Puget Sound, last stand

T A young planter examines delicate root system of a two-year-old seedling
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Here in the rolling foothills of mighty Mt. Rainier are four examples of what tree farming can do. The fore-
ground is a logged-off section that has been restocked by seed trees. The middle is an area recently planted
by hand, the upper middle a logged-off strip, and on the distant foothills is o stand of old-growth fir

of the mightiest softwood forest known on
earth, the fir belt of the Northwest.

In 1903 the late George S. Long, Weyer-
haeuser Timber Company’s fabled mana-
ger, sensed that America might some day
be lumber-poor. He decided that huge
areas of the Douglas-fir forest in western
Washington would be far more useful if
the old overripe sections were carefully
cleared. He was convinced that with prop-
er slash burning and spacing of seed trees
an even heavier erop of new trees could be
grown. So he began developing huge areas
of hillside land, most of it unfit for anything
but trees, into workable blocks lying above
the river valleys.

A campaign was inaug-
urated to tell the public
the disastrous effects of
over-taxation and the
“eut-and-get-out” theory
that had made parts of
Ameriea's original forest
an unproductive waste.
In those days the new the-
ory was called “conserva-

This stand of seed-bearing timber
was left purposely on the knoll
to reseed the logged-off land
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tion.” Later it became “reforestation” and
after the first World War it was “sustained
yield” or “selective logging"—catchwords
that slowly caught the imagination of the
American people.

Pine grows rapidly in the South, land is
cheap and so are the taxes., It was there
that tree farming by individuals started.
Then in 1934 the state of Washington no-
ticed the movement. The government real-
ized at long last that its real-estate tax
policies had forced hundreds of small log-
gers and sawmills to redouble their reck-
less cutting. Rough lumber or “Japanese
squares” (logs with but four slabs of bark




Cullivuling the madlingi is a delicate ’nb Trees from this pln'l
are destined for areas where fire has destroyed seed stonds

T Tomerrow’s trees are hauled from the nursery. The sprinkier
system is turned on during the dry seasen in July and Augusi
1 High school girls riding “weed buggies” keep the plots clean

removed, leaving a square to fit
the held of a ship) were being
dumped at ruinously low prices
on the world export market. The
state, seeing its basic wealth float
away in exports, decided to re-
vamp its policies.

Washington passed a law -that
became a model for the nation—
the Reforestation Act of 1934, The
law gave a concrete incentive to
any honest logger who wanted to
keep his logged-off lands in pro-
duction. The stimulant came in
the form of low taxes—$1 per acre
—and a harvest or crop tax of 12%%
percent only when the timber is
cut, 50 to 100 years from now.

Immediately thousands of acres
of logged-off lands went back on
the tax rolls. Markers were erect-
ed throughout the state. Fire roads
built by private companies pene-
trated hundreds of miles of young
forests to connect with national or
state forest service roads.

In the 12 years that have fol-
lowed, over half of the logged-off
lands, the wastelands of Wash-
ington, were put to work again.
Sturdy Douglas firs, a new gener-
ation, climbed skyward from 12 to
30 inches each year.

The first actual farm, the great
Clemons Tree Farm near Monte-
sano, Wash., was born in 1940. The
Weyerhaeuser Timber Company
owns 65 percent of the farm.
School districts, the state and in-
dividuals own the rest. The farm’s
130,000 acres blanket a rich rolling
hill country near the Chehalis
River valley.

But the movement is not con-
fined to large lumber companies.
In Snohomish County, Washing-
ton, a dozen ranchers with a few
acres of land behind their pas-
tures, ideal for a tree crop but
worthless for conventional farm-
ing, are now “Registered Tree
Farmers,” Eighty of these small
operators have banded together to
form the Washington Forest Prod-
ucts Cooperative Association.
They plan to cultivate and market
their erop of trees just as the co-
ops handle dairy products.

All that was needed to convince
the nation that trees can be made
to grow like corn, that the annual
yield per acre can be reckoned in
dollars in the bank, was the magic
of the name “tree farm.” It has
stimulated public interest in the

POPULAR MECHANICS



movement far more than any
other factor.

In the short space of three
yvears 10,690,000 acres of Ameri-
can forest land have been regis-
tered as American Tree Farms.
More than 800 owners in 12 states
have gone into the business of
growing trees as a commercial
crop. Each owner contracts to
maintain a specified area for
growing trees. He must provide
roads and fire protection, pre-
vent damage from disease and
insects and cut or harvest the
crop to maintain continuous for-
est growth., These foresters no
longer relentlessly seek newer
and bigger stands of old-growth
timber. They have become farm-
ers instead of loggers.

There are 461,000,000 acres of
commercial forest land in the
United States. Private industry
owns about 202,000,000. Nearly
half is in sound private forest
management.

In the prolific Douglas-fir belt
of western Oregon and Washing-
ton about 2,100,000 acres are now
included in tree farms. There are
32 industrial forests and 17 small
tree farms of about 120 acres
each. The average annual pro-
duction from cautious cutting is
600 to 700 board feet per acre.

There are 52 registered tree
farms totaling 2,112,000 acres in
the western pine belt that covers
a vast area in 11 western states.
All these farms are operated on a
selective logging basis—only the
mature trees are harvested.

But only a relatively small per-
centage of the nation's timber
now grows on tree farms. The
movement is young and great
areas of forests are still being
slashed away on the “cut-and-
get-out” theory. Add to this the
tremendous drain of the war on
the gross visible lumber supply.
Then include the vast cuttings
made necessary by the housing
shortage and the essential com-
mercial building that was
dammed up during the war. The
total drain paints a sobering pic-
ture. Tree farms and a more in-
telligent harvest of timber by big
operators are the only factors that
can salvage our lumber reserves.

Although the American tree
farms idea jelled only six years
ago, it has spread like a forest fire
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T Despite his age this lad is an expert at “heeling in” o seedling
with the aid of o mattock. He plants about 540 trees each day
| Second stand of western hemlock and Sitka spruce dwarfs the

stumps of the old harvest. These trees are about 50 years old
Stan Spiegle photo
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I With modern logging practices this heavy forest of Douglas fir
will reseed itself naturally and produce a perpetual lumber harvest
] Seedlings are sorted and packed at o nursery for shipment o a
burned-over area. Roots must be kept moist or the plants will die

across the nation. Farm sizes
range from 22 acres of Christ-
mas t1 ees near Kalispell, Mont.,
to the huge industrial tree farm
at Klamath Falls, Ore., and a
spreading Texas farm that cov-
ers nearly 700,000 acres.

Three organizations, the
West Coast Lumbermen'’s As-
sociation, the Western Pine
Association and the Pacific
Northwest Loggers' Associa-
tion, certify the farms and en-
courage the owners. Public
dedications of new farms are
impressive. West Coast schools
and colleges are teaching the
need for stewardship on the
part of every citizen if the pro-
gram is to be a success.

In the Great Lakes region
and the South, tree farming by
paper mill operators is a pro-
nounced success even though
the rate of growth varies wide-
ly. Many operators started too
late to make their crop equal
their annual consumption—but
at least they have started.

Huge new areas now classi-
fied as logged-off lands soon
will be embraced in the scien-
tifie plan. Farmers have distrib-
uted literature, exchanged
ideas and tabulated statistics.
Thousands of individuals are
trained in forest-fire fighting.
Sportsmen’s groups learn the
value of fire prevention. The
public is being taught the folly
of over-taxation and wasted
forests. There is a personal in-
terest in fire prevention in our
wooded areas.

The end-objective of all tree
farms is to grow annually an
amount of timber that at least
equals the total demands of
industry. That objective is ex-
pected to be reached in about
15 years.

Tree farming, plus the ex-
ploitation of timber formerly
considered worthless and the
elimination of all waste, will
give America an adeqguate an-
nual supply of timber. No one
doubts that tree farming will
pay off as a business venture.
In 15 years the timber harvest
will be worth three times per
acre the value of a cotton crop.

Harvesting that mythieal
crop of “second-growth forest”
—the former name for “junior
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forest”—has been going on for years.
Half the paper, probably this very
page, and a lot of pretty fair lumber on
the market right now, comes from
trees that were seedlings at the time
of the gold rush to Alaska in 1899.

Let's visit a typical tree farm where
both old and new-growth trees are
systematically harvested. Some of the
great-grandchildren of the lads in the
accompanying photographs may visit
the full-grown forest on the farm 100
years from now!

The vast farm of the St. Paul and
Tacoma Lumber Company is an exam-
ple. The company began cutting down
trees in the heart of what is now the
Allenmore Golf Course in the center
of Tacoma, Wash., in 1888. It still is
the largest of the “independents” of
western Washington and with one pos-
sible exception the oldest. Through
wise management and foresight the
company has some second-growth tim-
ber from 50 to 125 feet high which will
reach maturity in another 20 years.
The farm spreads over some 200,000
acres at the foot of Mt. Rainier be-
tween the White River and Nisqually
River watersheds. This wild foothill
¢ountry can be reached by car in 50
minutes from downtown Seattle or Ta-
coma. Sons and grandsons of work-
men who came to the coast in 1888 to
work for the company still work and
live on the farm.

Goal of the farm's operations is
eventually to grow from 125 to 150
million feet of fir annually to balance
the company’s anticipated cutting. Odd
tracts purchased at random are being
consolidated with Northern Pacific
land grants so they can be managed as
an integrated unit.

Roads honeycomb the forests, large-
ly rebuilt from railroad grades that
were slashed through the timber.
Snags and leftovers have been cut and
burned. Some areas where the war
rush for high timber left a lot of excel-
lent wood on the ground that was later
swept by fire are being relogged for
salvage, Gates and markers have been
constructed. The company has mapped
and indexed all sections as to slope,
soil, moisture, wind conditions and
other vital factors. Seed blocks—
groups of seed trees on high ground
spared by the logger—reseed 90 per-
cent of the ground naturally. The oth-
er 10 percent, mostly high knolls and
hillside areas swept by repeated fires,
poses a problem. These sections must
be replanted by hand and carefully
watched until the young trees cover
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Speed is essential in fighting forest fires. These back-
pumps fight small blozes in virtually inaccessible ploces
American Forest Products Industries photos

T Standing guard ever his second-growth forest, this tree
farmer has @ tank truck as insurance against fire damage

| Fire-control plans contemplate extinguishing small fires
with water before they grow to a sweeping curtain of flame




Western Pine Association phot

Pine grows fast to make tree forming profitoble.

the ground with their spreading branches
to keep the sun from drying out the thin
topsoil. The company has had a forester
at work on this problem for 20 years.

In areas where natural restocking has
been a suc 12 to 30-inch are
growing, 38 vears after the original logging

trees

One year's
growth is shown above the hand of this logging superintendent

The company organized a plant-
ing svstem in 1944 that attracted
boys from nearby high schools.
They work in groups, 10 or 15
youths to a crew, under a trained
foreman. The system has become
a model for all other tree farmers
and is receiving enthusiastic sup-
port from teachers and parents.
The U. S. Forest Service can find
nothing wrong with the plan.

Seedlings for planting come from
a nursery that draws its seed from
healthy 16-year-old trees careful-
ly selected as to altitude., Trees
that will be grown near sea level
must come from sea-level parents,
while those destined for the top
of a 4500-foot mountain come from
an equally high peak. One pound
of Douglas-fir seed will produce
30,000 seedlings

The West Copast Lumbermen's
Association tree nursery at Nisqually
grows the seedlings. High school girls op-
erating specially designed “weed buggies
do most of the weeding and cultivation
Seedlings are packed 50 to a bundle in
moist moss and wrapped in heavy oiled

(Continued to page 240

Fire swepl across thiz ridge years ago, hﬂvihg in its wake un!y a fringe of timber on the tep. From these
few trees came all the seeds thot reforested the thick slopes. Note the skeleton trunks left by the fire
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Jeep “Retriever” Chases Golf Balls

Prctected by an enveloping wire netting,
an Army jeep has been converted for use
in peacetime sports at Camp Hood, Tex.
It is used to retrieve golf balls on a driving
range. The screens protect the jeep driver
and make it unnecessary for golfers to stop
practicing while the balls are collected.

Radiant Energy Roasts Coffee

You may get your coffee fresh-roasted at
the corner grocery store while you wait.
Radiant energy produced by radio waves,
already used to cook hamburgers and hot
dogs in coin operalted vending machines,
will roast coffee completely and uniformly
in just two minutes in an electronic roaster
devised by August S. Torres of Medillin,
Colombia, South America. The ordinary
roasting process takes about 15 minutes.
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Midget Fire Fighter for the Home

Small fires such as might start in a waste-
basket can be stopped quickly with a small
extinguisher which is nine inches long and
weighs only 10 ounces. Its fire quenching
chemicals are contained under 90 pounds
pressure. It is simple to operate and its
charge can be released by turning a hand
screw at one end. About eight small fires
can be extinguished before refilling.

Car-Top Bag Stores Extra Luggage

Extra luggage space for wacation-bent
travelers is provided in a new luggage car-
rier that is attached to the top of the ear.
The carrier is a waterproof, dustproof can-
vas bag that closes with a slide fastener
along one side. It can be fastened easily to
any size coach or sedan and will not mar
the finish of the car, according to the man-
ufacturer. When not in use, the bag can be
removed and packed into a small box.
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FORE AND AFT STABILITY OF THE FLYING WING 15

OBTAIMED BY FITTING SPECIAL TYPE HORIZOMTAL

ized to withstand high-altitude flights.
Guinea pig for the big tailless aircraft is a
6000-pound glider (see inset photo) of sim-
ilar construction that has been put through
a series of test flights by the Armstrong-

Whitworth Company. Construction was
started on the flying wing when the glider
proved its airworthiness. Six Rolls-Royce
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COMTROLLER

turbine-jet motors will power the plane. A
novel feature is a combined aileron-eleva-
tor that pinch-hits for the tail assembly
used to stabilize conventional planes. Rud-
ders are retained on the wing tips. Wing
span will be 160 feet with a total wing area
of 4400 square feet, and the fuel tanks will
have a capacity of 10,000 gallons
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Push-Button Bed Provides Self-Nursing Service for Hospital Patients

If a hospital patient has
the use of his arms, he can
accomplish most routine
nursing duties for himself
with a push-button-con-
trolled self-service bed.
One set of push-button
controls is located on an
arm extending over the
bed. By pushing them the
patient can raise or lower
the head of the bed, ad-
just the overhead trapeze
bar and its ultraviolet
lamp or raise or lower the
built-in toilet and wash
basin. A second control
board at the foot of the
bed can be operated by
the nurse, The bed was
invented by Dr. Marvel
Beem of Los Angeles.

Adhesive Edges Hold ”Sweut Shirts” Around Persplrlng Water Pipes

Condensation of vapor
on exposed cold water
pipes, which causes them
to sweat and drip during
humid weather, can be
stopped by covering them
with an insulating jacket
held to the pipe by adhe-
sive edges. The blanket
of thick, pliable insulating
material has a moisture-
proof outer backing which
is a positive vapor bar-
rier. It can be cut to fit
with a pair of scissors.

Houses Built of Aircraft Scrap Metal Ease Shortage in England

Four British aircraft
companies are answering
the challenge of Eng-
land’s housing shortage
with aluminum homes.
The plants convert scrap
aluminum, much of it
from crashed warplanes,
into bungalows at the rate
of one every three min-
utes, Each house is built
in three prefabricated
sections and it can be
erected in only 45 min-
utes after its delivery at
the homesite. The kitch-
en includes aluminum
built-in cupboards, a
modern gas range and a

e # boiler for washing,
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Putting

EARTH WAVES

to Work

Artist's sketch of atom-bomb tests in New Mexico interprets findings of seismological observatory (left).
Downward concussion of bomb created earth waves (white circular lines). Wavy patterns represent rock strata

By Nathaniel Nitkin

HE JULY 6, 1945, test in Jordana del
Muerto, New Mexico, accomplished
more than to introduce the atom bomb. K
provided seismologists—students of earth
movements—with a controlled laboratory
to test their theories of earth waves. Many
old ideas went overboard. The results led
to the discovery that
earth waves come in two
types: coupled waves
which were predicted in
1939 by Dr. L. Don Leet
of Harvard University,
and hydrodynamic waves.
Whenever there is a
disturbance on or below
the earth’s crust such as
an earthquake, hurricane
or explosion of dynamite,
energy generates carth
waves. They rush through
the earth’s strata at ter-
rific speed, often follow-
ing the warped contours
of bedrock. Seismographs
at scattered stations re-
cord these tremors. There
is always a time interval
between arrival of pre-
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liminary and main waves at the seismo-
graph. However, the first and second
waves are sometimes reflected and refract-
ed so that they are superimposed on the
graph before the main waves arrive, Using
a precision device to time incoming waves,
scientists can locate the center of disturb-
ance as accurately as radar.

Here lies a way of harnessing earth

Removing seismogroph record bearing
wavy lines tracing big and little quakes




American Museum of Natural History photo
Zigzog lines recorded auring ocean bed earthquake
in 1934 were similor to graph of April tidal wave

waves, just as we have utilized electromag-
netic waves in radio and other electronic
instruments. Major earth waves are not
necessary. Microseisms—small waves—
will do just as well.

For instance, a hurricane originates off
the Cape Verde coast of equatorial Africa.
As the storm moves and gathers strength,
it transmutes some of its violent energy
into earth waves which race through the
ocean floor to seismological stations. Man
learns of the hurricane when it is still 1000
miles away and he traces its course. By
the time the storm hits shipping lanes or
inhabited areas, he is prepared for it.

Perhaps a better knowledge of coupled
and hydrodynamic waves might have fore-
warned Hawaii and the west coast before
the April 1946 tidal waves hit them. As a
matter of fact, the U. S. Coast and Geodetic
Survey had an advance warning of the sub-

marine earthquake in the Aleutian deep
but it could not predict such destructive
tidal waves accurately.

Hurricane warning is not the only possi-
ble use of microseisms. Geologists use port-
able seismographs in prospecting for oil
and minerals. A few miles away a scouting
party detonates dynamite, creating little
waves. Since the geological structure and
composition of rocks write their own rec-
ord on the seismograph, the scientific pros-
pectors know at once whether they struck
a mother lode or a dud. In the same way,
bedrock can be mapped for whatever engi-
neering structure is planned for a site.

Little is known about earth waves, since
most of our knowledge has come through
the study of earthquakes. Though there
are more than 10,000 minor earthquakes
per year, they are bad subjects for scientific
research since they cannot be controlled.
The New Mexico atom-bomb test was the
most important laboratory experiment in
this field. Previously, controlled tests were
confined to rock quarry blasts.

A seismological observatory looks like a
small one-car garage. The basement houses
the recording instruments. In a larger
station like the Harvard University Oak
Ridge, there is a lower level for the sensi-
tive parts of the seismographs. They rest
on a concrete pier anchored to bedrock.
The pier is insulated from the building so
that the house vibrations do not affect it.
Observatory walls and roof are banked
and insulated so that atmospheric condi-
tions do not affect the instruments.

Since earth waves are mostly directional,
the standard station has seismographs ar-
ranged at right angles to each other. In
this manner, no tremor passes the station
without etching its record on the graphs.

The principle of the seismograph is easy
to grasp. Make a model gallows without
the noose and set it on any table. Attach a
long string and weight—a pendulum—to
the model arm, so that it hangs loosely. In
the standard seismograph, the pendulum is
the so-called steady mass and since, like all
pendulums it has an independent move-
ment, it is steadied by a damping device.

Now strike the side of the tag]e horizon-
tally with a hammer or mallet to simulate

This seismogram, recorded at the University of Chicage, tells the story of the catastrophic tidal wave April )
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an earth§uake. The stationary structure
of your model will vibrate but your pendu-
lum will not, especially if it is damped. An
arm extending from the structure to the
pendulum without touching it will magnify
the vibrations. This is the basic principle
of the intricate seismograph.

Suppose an earthquake stirs up a tidal
wave. In one of the station seismographs,
the needle begins to move slightly, regis-
tering the first or primary wave. It con-
tinues its small nervous movements until
the secondary wave arrives. The speeds of
primary and secondary waves are known;
the primary is entirely directional and fast-
er than the longitudinal secondary. The
difference in time interval between them
tells the distance of the disturbance from
the station. Then the main wave hits the
pier and the needle becomes violent. The
direction of earth wave plus the time lapse
between the primary and secondary waves
locate the center of the earth’s misbehavior.

A new type of seismograph is being built
to record small earth waves such as those
set in motion by hurricanes, typhoons and
large storm areas. Once out of experimen-
tal stage, it will locate these violent storms
long before they strike inhabited centers,
saving many lives and millions of dollars.

_Appl'ying lamp black (above) to paper roll for use
in o seismogroph. Below, essential parts of o home-
made seismograph which will trace earthquakes




Time required to
make mechanical
drawings is greatly
reduced by a robot
“draftsman” equipped with an electrically
operated pencil point. Drawings are made
by following the contours of an object or
design with cross hairs in a sighting instru-
ment. Each time the operator centers on a

Robot “Draftsman” Saves Time
With Electric Pencil

point to be recorded
he presses a control
button and the pen-
cil makes a dot on
the drawing board. Dots are joined later
and hand shading is applied, if necessary.
Studebaker used” drawing instruments »f
this type to speed the job of launching its
1947 model automobiles.

All-in-One Garden Pest Killer Combats Rusts, Blights and Insects

Two-way ammunition for the gardener
is supplied with a chemical that kills both
insects and such plant pests as rusts,
blights and mildews. The mixture, con-
cocted by Du Pont chemists, contains DDT
and rotenone to combat insects in addition

tn the necessary amounts of fungicides.
This new pest control, known as Du Pont
Garden Dust, can be applied in dust form
or mixed with water and sprayed on plants.
Applications are recommended every week
or two until 30 days before harvest.

Sleeper Trailer for Two Has Kitchen With Icebox and Gas Stove

Sleeping space for two and a streamlined
galley are included in a pleasure trailer
that is covered with a sheet aluminum skin.

The trailer weighs only 525 pounds. The
undercarriage is made of welded steel tub-
ing and is so light that one man can lift it.
Shock absorbers and
springs are eliminated
through use of individual
torque-bar suspension.
The inside of the trailer
is constructed of plywood
and sealed with lacquer
tn make it dustproof. The
sleeping compartment
features a full-length in-
nerspring mattress and a
built-in hamper for cloth-
ing. A section of the roof
swings open to reveal the
galley with eupboard and
drawer space, a4 25-pound
icebox and a gas stove.
Screened windows in the
bedrorm can be opened
from the inside.
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Boat Has Carrier Attachment for Hnmnng to Tnp uf Car

Makeshift methods of v |
strapping a boat to the top . P
of a car are unnecessary
when sportsmen use a
new unit that includes
both boat and carrier.
The boat’s molded hull is
made of laminated plastic
and special fabric. It is
181 inches deep amid-
ships, has a 52-inch beam
and 12-foot gunwales and
weighs only 110 pounds.
The carrier can be fas-
tened to the rear bumper
of any automobile. Hinged
supports on the carrier
permit the boat to be
swung completely over after the bow lines in about 15 seconds. The carrying device
are unfastened. The boat can be discon- does not interfere with use of the car’s
nected from the car and ready for the water trunk, doors, windows or rear-view mirror.

Metal Rack Protects Outboard Motor During Storage

Outboard motors can be transported or The metal rack weighs only nine pounds.
stored on a rack that guards them against It consists of a rectangular frame to which
dents, punctured gas tanks or other abuse. a U-shaped prc-;ectmn is electrically spot-

- : il welded. The motor clamps
over one side of the pro-
jection. The dimensions
are 27 by 12 by 715 inches,
small enough so the rack
takes up no more room
than the motor itself. Any
motor up to 10 horsepow-
er can be clamped to the
frame. Grease, tools and
other requirements fit
into a built-in compart-
ment. When the motor is
to be stored, the rack can
be hung on the wall or
placed on the floor.

Four Adjustable Stones in Sharpener Permit Grinding Any Knife

Four separate abrasive stones are used be replaced easily. The sharpener gives a
to grind the cutting edge of a knife blade convex edge to a blade which is superior in
in a new electric knife sharpener. The strength to a concave or “hollow-ground”
four stones are mounted on two wheel sec- edge, according to the manufacturer.
tions that rotate to bring the abrasive sur- AR TS T
faces in contact with the knife blade 6000
times a minute. Because of the space be-
tween the stones, air circulates over the
blade to prevent the knife from becoming
hot and thereby weakening the edge. The
angle at which the stones grind the blade
can be adjusted to four different positions
to fit the edge of any knife. A special de-
vice that holds the blade permits grinding
of the edge as far back as the handle. The
120-grit abrasive carborundum stones can
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THE new Tacoma Narrows bridge, to link
Tacoma and Bremerton, Washington,
will be the world’s first aerodynamically
designed and shock absorber-equipped
suspension bridge.

When the original span, built along tra-
ditional suspension bridge designs, dra-
matically collapsed on November 7, 1940,
it carried down with it all ideas that the
design of suspension bridges could ever
again be made in terms of static forces

one, From now on, aerodynamic forces
as well, and their resultant vibrations, must
also be considered. Ever since that disas-
trous day, Washington State engineers, in
cooperation with the federal Public Roads
Administration, have carried on original
research and continuous wind tunnel tests
in an experimental laboratory at the Uni-

122

THE BRIDGE

By Reinhart Knudsen

versity of Washington to arrive at a design
for a new bridge which would not blow
down. Last March these plans were ap-
proved by the Washington Toll Bridge
authority. The new structure is expected
to be built and in use by 1948,

The original 5979-foot span was exceed-
ed in length only by the Golden Gate
bridge and the George Washington bridge
in New York. It cost $6,618,138.53 and he
up just four months and seven days. Dur-
ing that time, however, it became famous
for its rising and falling motion and earned
the name of “Galloping Gertie.,” When the
winds swept across Puget Sound, tourists
came out to watch the roadway rise and
fall as much as 40 or 50 inches. The end
came during a roaring 45-mile-an-hour
wind when the roadway “galloped” up and
down as much as five feet.
In its last agonizing mo-
ments the pavement was
heaving in nine waves at
the rate of 37 times a min-
ute., When the center di-
agonal stays could stand
it no longer the span be-
gan to twist and shake to
pieces. In a little while
only the towers and main
cables remained standing
and they were severely
damaged.

To find out exactly why
the old bridge fell and to
make accurate designs for
a new one, a wind tunnel
100 feet long with a four-

gﬁg?u%hdfnmpsm from Acme

Collapse of the four-month-old
Tacoma bridge in 1940 demon-
strated the need for new design

POPULAR MECHANICS
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2 ";&tﬂ Let the wind blow. It won't topple over
= i the new Tacoma bridge equipped with
I shock absorbers and air slots in the floor

A WIND TUNNEL

(®) VERTICAL OSCILLATION

Drawings show three types of
vibrations studied by engi-
neers in designing the bridge
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Wind tunnel tests with 118-mile-an-hour air blasts
whipping throeugh modals of bridges showead engineers
how to construet an asrodynamically designed bridge

foot throat was built at the University of
Washington. In this tunnel full scale mod-
els of proposed designs were built and
tested. There was some doubt, however, as
to the accuracy with which scale models
could be used to tell what would happen
to the real thing. Inasmuch as records were : )

already available as to the exact actions of Unlike the solid roadway of the old bridge,

the original span in various winds during 2" i ’:'k‘i"'"""i will "'";": 'l"""':":“""
its brief life, a model of this original bridge P o, M T b pass through
was built first. When it reacted in pre- SLOTS, 3304 WIDE

cisely the same manner under the same
types of winds, the engineers knew they
were on the right track. Knowing their
tests would be accurate they went ahead
and built a model of the proposed new de-
sign. It was constructed to scale, one foot
to 50 feet of the actual bridge, structurally,
mechanically and aerodynamically.

In their studies the engineers produced
the first organized data on various types of
oscillations that might cause a bridge to
collapse. With this knowledge they were
able to incorporate changes in the design
of the new bridge which would minimize
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MECHANISM BUILT INSIDE
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- E‘f}_{/;_'"‘; section shown at left} will abserb shock. Above, tests in the wind tunnel
S 1 s 1) s
_:;:;fj’f:f ‘i] such oscillations and then by use of the model and wind tunnel to
3'_2;?:':: 2 actually test their design changes. Among the different types of
,'I_f/;'_- i oscillations that had to be minimized were the steady wavelike
S e oscillations common to all suspension bridges, the twisting oseil-
: 3] lations which brought about the collapse of the Narrows bridge,
coupled oscillations which are a combination of both the steady
and twisting types, and restricted oscillations, steady wavelike

movements which develop at a certain wind velocity but tend to
disappear at a higher velocity. None of these movements is ex-
clusive in bridges. They are found in mechanical devices such as
automobiles, railway cars and airplanes. They are readily ob-
served in “wing flutter” and “galloping transmission lines.”

Both the laboratory tests and the demands of a growing area
required that the new bridge be larger and heavier than its slender
predecessor. It must carry four lanes of traffic instead of two. The
increased weight contributes substantially to absorbing wind
shock and increasing resistance to various types of vibrations.
Engineers call this “damping.”

An immediately noticeable design feature of the new bridge is
its openness of construction. Whereas the-former span used an
eight-foot solid girder to support the main deck, the new struc-
ture will be built with a 33-foot open-type truss. This will reduce
wind resistance and also break up air currents which might start

POPULAR MECHANICS
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A 100-foet model at the University of Washington withstood rugged tests leading to design of Tacoma bridge

oscillations. Floor beams will also be of
open-type truss design, and a double-lateral
bracing system has been incorporated to
add to the stiffness of the structure.

The new bridge will be the first such
structure ever to come equipped with
“shock absorbers,” These will be huge
hydraulic cylinders similar to the recoil
system of battleship guns, located at the
centerline of the bridge
where the cables come
down to the roadway and X
at each tower. They will |
permit slow motion, such
as might be caused by a
heavy load of traffic on
the bridge, but will resist
rapid motion such as wind
oscillations.

When engineers built
their model of this pre-
liminary design and sub-
jected it to the wind
tunnel test it worked per-
fectly in a steady horizon-
tal wind stream. A gale
equivalent to 118 miles an
hour was whipped up by
10 big propellers and the
bridge stood firm. How-
ever, when the wind
stream was tilted upward
at an angle of two degrees
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serious oscillations developed at 78 miles
an hour. Due to bluffs along the shore such
upward slanting winds are quite common
at the bridge site although not at such
great velocities,

Nevertheless the engineers were not sat-
isfied. They promptly built and tested a
sectional model for the study of roadways

(Continued to page 224)

Measuring oscillations to test the roadway of a sectional bridge model
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Nudge With Chin Activates Electric Book-Page Turner

After nurse attaches thread to book pages, an
automaotic page furner enables incopacitated
boy and woman in iron lung to read the books

Armless persons and hospital patients
unable to use their hands can turn the
pages of a book with the aid of a motor-
driven spool which pulls thread attached
to the various pages by metal clips. The
switch can be hung from a cord around the
patient’s neck and operated by a nudge
from his chin or it can be placed near the
foot of the bed for foot operation. R. F.
Mallina of the Bell Telephone Lahoratories
designed the equipment at the suggestion
of the American Red Cross.

Outdoor Thermostatic Control Regulates Building Heat

Outside rather than inside temperatures
actuate an automatic thermostat which
regulates heat for homes, apartments, com-
mercial and industrial buildings. Used to
operate all types of heating systems, the
outdoor thermostat shuts off all heat when
the outside temperature rises to 65 degrees
Fahrenheit. Continuous heating is sup-
plied, night or day, if the outdoor tempera-

ture drops below zero. The times at which
heating starts in the morning and stops at
night are determined automatically in ac-
cordance with actual weather conditions.
During the day, constant building temper-
atures are maintained by producing heat
at regularly spaced intervals, with the
length of heating periods automatically
changing as the weather changes.

Jet-Propelled Ocean Liner of Future to Carry 10,000 Passengers

Jet engines will power
passenger liners and mer-
chant vessels of .the fu-
ture, according to design-
er J. Tomadelli. He has
designed a scale model of
a 1487-foot 10,000-passen-
ger liner to be powered
by four jet engines, two
on each side of the hull
Estimated cost of such a
116,000-ton displacement
vessel is $60,000,000.
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Davenport Frames
of Aluminum

Frames of aircraft alu-
minum, one third lighter
than the conventional
wood, are being used in
upholstered living room
furniture. They are ter-
miteproof, fireproof and
cannot warp. To permit
compact shipping and
quick change of zipper-
fastened covers, the
pieces are built in four
units, the back, two arms,
base and cushions, which
can easily be separated.

Pinhead ‘Shadows’
Are Counted

Objects as small as 42
inch in diameter can be
counted accurately at
1000 per minute with a
counting device utilizing
a short light beam sharp-
ly focused through an
aperture in a perpendicu-
lar guide tube. As small
objects drop through the
tube they break the beam.
A high speed electronic
circuit counts the inter-
ruptions or shadows and
actuates the machine,

Rnbot Tabulate:s and Records Bowling Scores by Electm: Impulses
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Bowling scores are tab-
ulated and recorded au-
tomatically by an elec-
trical scorekeeper used in
conjunction with a me-
chanical pinspotter. Pins
knocked into the pit are
picked up by the robot
spotter which creates
electrical impulses, the
number dependent upon
the number of pins
knocked down. These
impulses are translated
into running bowling
scores—individual, team
or both—which are post-
ed on scoreboards facing
the bowlers. The electri-
cal scorekeeper has sym-
bols representing strikes
and spares which light up
when a bowler makes one
or the other.
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Hollow plastic garment hanger,
filled with moth crystals, left,
protects clothing. Below, elec-
tric frying pan is o one-piece
cast aluminum unit and it can be
immersed in water for ceaning

Holder for hot soft-boiled eggs is easy on fingers;
squeezing end of loop holds egg firmly. Below, pel-
ishing silver is simple job with treated paper sheet
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Electric unit in cover converts frying pan inte broil-
er. Inverted on table base it becomes electric stove

Snap-fasteners are “sewed” in place with hammer  Agitator of this handy lightweight mixer is small
and U-shaped tool with hole for punch. Below, steel enough to slip inte bottles or glasses. Drop leaf on
spring and rubber wheel muffle closing of a screen door  home freezer, below, serves as worktable or dinette
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Ordinary lathes will perform almost any
type of metal-working operation when
used in conjunction with a lathe converter
equipped with a universal head. The con-
verter, which was used by the armed ser-
vices in portable machine shops in combat
zones, is available in three models that can
be adapted to lathes from 9 to 36-inch

Windows Swing Like Doors

Double-hung windows can be swung into
the room like a door with a hinge and re-
tainer channel device that can be attached
to any wooden or metal window jamb.
Windows already in service can easily be
equipped with the device. A rolled metal
channel is screwed to the window jamb.

swing. A special mounting plate attaches
to the tool-post carriage. The head of the
converter, which can be tilted for such jobs
as thread, gear and tool grinding, holds the
cutting tool while the lathe holds the work.
Interchangeable heads permit milling op-
erations, various types of grinding, internal
keyseating, routing, drilling and indexing.

on Hinged Channel Device

The trim on the opposite side of the win-
dow frame is cut at an angle so that it can
be removed and replaced easily. The hinge
is fastened to the window, one end forming
a slide which fits into the retainer channel.
When the window is to be opened, the pre-
cut trim is lifted out and the window
swings into the room on

its hinges. The rope or
cable on the opposite side
of the window is fastened
to the jamb when the
window is opened. Both
sections of a double-hung
window can be equipped
with the device, doubling
the ventilation and mak-
ing window washing an
easy job. The attachment
has no effect on the up-
and-down movement of
the windows, and weath-
erstripping may be used.

@[Danger of shocks from
electrical outlets is elimi-
nated by transparent
plastic safety caps which
are plugged in when out-
lets are not in use.

POPULAR MECHANICS



1\_. OST Hollywood stunt

actors would have
been killed years ago if it
were not for elaborate
precautions to protect
them from injury. Acci-
dents rarely kappen even
in the production of
western movies that call
for wviolent action every
minute.

Men and horses shot
down in a wild chase in
the morning are ready to
rehearse the next scene
after lunch. Men and ani-
mals that participate in
the spectacular smashup
of a covered wagon will
do it again with another
wagon if the cameras
missed the first shot. All
such scenes are so care-
fully planned that haz-
ards are at a minimum.

When “Pop" Sherman,
veteran producer of west-
erns, is preparing a thrill-
ing sequence for a picture
he is apt to put in a call
for Fred Kennedy, stunt
actor who has reduced
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Stunt men performing in Hollywood westerns (top) fall from fast-moving
herses and wageons but scientific precautions minimize the dangers, Be=
low, walkie-talkie rodio receives instructions from distant cameraman
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the mechanics of smashups to a mathe-
matical basis.

“Fred,” he will say, “I want you to drive
a four-horse stagecoach down a mountain
road, have the horses break away and spill
the coach and turn it over, smashing it to
pieces. Can you handle it?”

“That’s a cinch,” Kennedy replies. “T'll
roll the coach over sideways if you like or
flip it end for end.”

Kennedy stages any kind of a crash that
the scenario writers can dream up, from a
collision involving two stagecoaches driven
at a full gallop to a simple thing like wreck-
ing a buggy against a boulder.

Usually he rides the vehicle all the way,
unless the script calls for him to jump clear
at the last minute. If the driver is to be
thrown headfirst out of the wagon into an
adjacent ravine, a dummy takes the reins,
sitting over a powerful spring. The spring
is tripped at the moment of the erash and
flips the dummy through the air.

In an “unprepared” crash there would be
so many variables that no one could pre-
dict just what would happen. Someone
might be killed. The vehicle might turn
the wrong way, spoiling the shot for the
cameras, or it might not turn over at all.
Kennedy makes the crash occur according
to a predetermined pattern.

In preparing to roll a stagecoach on a
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mountain road, for instance, the stunt actor
first attaches special crash equipment to
the coach. The wooden tongue by which
the teams pull the vehicle is removed and
is replaced by a special iron tongue. This
is attached to the wvehicle by means of a
break-away device that is controlled by a
trip-lever at the driver’s seat. A long steel
cable is laid across the top of the coach,
one end secured to the rear of the vehicle
and the other end attached to the break-
away tongue.

Ready for action, Kennedy drives the
stage at a gallop toward the cameras and
at the right instant trips the lever that re-
leases the horses and the vehicle’s tongue.
The horses and the tongue pull away from
the vehicle and this action releases an
automatic mechanism that immediately
cramps the front wheels of the coach to one
side. By now the horses have reached the
end of the long overshot cable and have
tightened up on it. This automatically
pulls the coach over in a terrific crash.

During the confusion Kennedy dives into
a steel safety box alongside the driver’s
seat, padded inside with sponge rubber.
Five seconds elapse from the start to the
finish of an ordinary erash and the stunt
actor needs only three seconds to get into
his safety box, out of the way of flying

debris. Kennedy spent months in working
POPULAR MECHANICS



out the mechanics of his crashes,
towing vehicles behind automo-
biles at speeds up to 25 miles per
hour to perfect the equipment.

For an end-over-end crash the
stunt actor rebuilds the vehicle so
that the horses can pull the front
axle and wheels from under the
wagon when a lever is tripped. The
front end of the wagon falls to the
ground and two steel bars beneath
the wagon bed dig their points
into the ground, bringing the ve-
hicle to a halt. The horses auto-
matically complete the crash as
they move ahead by tightening up
on an overshot cable attached to
the rear of the vehicle. The wagon
somersaults through the air and
slams to earth upside down. Ken-
nedy in the meantime dives free
of the wreckage or jumps into his
safety box.

Special equipment, too, saves
the life of the stunt actor when he
is called upon to fall or be thrown
down between the horses from the
driver’'s seat of a moving vehicle.
Without some protection the actor
would be sure to be trampled by
the horses or run over by a heavy
wheel. The safety equipment con-
sists of a long platform, called an
“ironing board,” that is firmly at-
tached to the tongue between the
two horses, out of sight of the cam-
era. Pretending to be shot from
his seat, the actor falls unharmed
on this safety platform and hangs
onto it while he lowers his body
into the dust between the two
horses, allowing his dragging heels
to be caught by the camera.

Extraordinary precautions are
taken to avoid injuring animals in
the making of a western. Teams of
horses are turned loose by means
of break-away devices just before
something happens to the vehicle
that the teams are hauling. Run-
aways are staged under the con-
trol of a hidden driver concealed
in the vehicle who has a small
window in front of him through
which he can watch the horses and
guide them by special reins. A
vehicle that has lost its horses and
careens down a slope apparently
out of control actually is steered
by a hidden stunt man along the
exact path the director desires.

The horses that take spills in a
western movie are valuable ani-
mals trained to fall realistically for
the camera. The ground on which
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After hoisting their equipment by ropes to the tep of a tower-
ing rock, @ camera crew gets ready to shoot a movie sequence.
Below, concealed steering wheel guides @ runaway coach
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the fall is to occur is dug up and padded
with hay or straw.

On the sereen you may watch a horse
and rider apparently being shot down by
an outlaw’'s bullet, with the rider then
crawling away and leaving his horse as
dead. Actually, when the scene was filmed
the camera continued to roll until the horse
was allowed to regain its feet and walk
away. This full scene is viewed by the
S.P.C.A. as proof that the animal was un-
injured by the fall; after the film is inspect-
ed it then is cut to conform to the story.

Shooting scrapes are fought with blank
cartridges that produce only smoke and
noise. Bullets that appear to land uncom-
fortably close to an actor usually consist of
gelatin capsules filled with colored earth,
aimed from a slingshot or air gun out of
camera range. The capsule smashes real-
istically when it hits a rock, giving a con-
vincing imitation of a bullet that has hit
the rock and glanced off.

Chairs, bottles and guns used as clubs in
a brawl are composed of break-away ma-
terials that do no damage., Chairs are usu-
ally made of balsa wood, bottles ordinarily
of thin plasterlike material, and guns are
usually of rubber. Even natural rocks and
boulders are imitated in paper, cloth and
paint when they are to be used as missiles
in a pieture.

The universal appeal of a wild west pic-
ture is based on its violent actions, thrills
and scenic backgrounds. Generally the
plots are simple and involve such things as
the capture of villainous cattle rustlers or

Stunt actor Fred Kennedy (top) rehearses trick horse
to fall and play dead. Break-oway tongue (center) is
used on wagon (below) occupied by a lifelike dummy
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the winning of a gold mine from
claim jumpers. Saddle horses and
teams are invariably used and such
vehicles as airplanes or automobiles
rarely appear, even though the
story is laid in the present. One
minor Hollywood indusiry consists
of riding stables specializing in
western equipment and properties
for the studios. Such a stable has
barns erammed with buggies, sur-
reys, coaches, wagons and miscel-
laneous wvehicles and is ready to
provide everything from saddles
and harness to a score of horses
and a herd of cattle upon demand.
Roughly one fourth of all Holly-
wood motion pictures are westerns,
most of them produced by small
companies and costing in the neigh-
borhood of $50,000. Superduper
westerns, usually written around
some famous historical episode, cost
as much as $3,000,000. In Para-
mount’s “California,” 1000 actors
performed and in one scene G600
horses pulled a 150-wagon train.
Western pictures are as popu-
lar in foreign countries as they
are in the United States and a
good western picture may contin-
ue to run a full decade after it was
first filmed. Tom Mix and Bill
Hart were among the early west-
ern stars; Roy Rogers and Gene
Autry are two of half a dozen or
more modern cowboy heroes.

Padded stunt man (top) takes a spill.
Safety platform (center) caiches driver
who falls between team. Below, o crackup
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Lights in Railroad Yard

British Barrage Balloon Hoists
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Mo longer needed for air protection in England, a barrage balloan has been vsed in a lighting experiment that
promises better light for railroad workers. Twenty 1000-watt lamps were hoisted 150 feet above a rail
yard in order to increase visibility throughout the area. Permanent structures may be erected os a result of
the tests, Ancther possible use of the balloon-supported lights is in illuminating the scene of railroad wrecks

Felt-Pointed Fountain Brush Has Nonleak Control Valve

Hard felt is used as the point of a new
aluminum fountain brush designed to let-
ter hard-to-mark surfaces such as glass,

wax and Cellophane. The brush, no larger
than an ordinary fountain pen, has an au-
tomatic control valve that opens only when
pressure is exerted on the felt point. This
prevents flooding or leaking. A variety of
points are available and each point can be
cut with a knife to change the width or
shape of the line that is to be drawn. Spe-
cial quick-drying waterproof marking col-
ors are used in the brush.

U. S. Steps Up Machine Gun Fire

If all the forward-bearing .50-caliber
machine guns on a B-25 bomber were to
be fired at once they would hurl 280 two-
ounce slugs in one second. Rate of fire of
the Army’s .50-caliber aircraft weapon has
been stepped up 50 percent by the use
of improved metals and technical changes
since the end of the war. The improved
50-caliber fires 1250 rounds per minute as
compared with 850 for the wartime model.

POPULAR MECHANICS
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ELEPH&NT actors of the big top were
not hiding in the jungle when brains
were passed around. This is proved every
day by the big gray wagon-pushers and
star performers, most popular of all the
multitude of circus attractions.

The important job of training elephants
must be completed before they are 10 years
old. Pachyderms abide by the canine axiom
that an old-timer can't be taught new
tricks. The average young elephant, who
starts to school when he is three or four, is
smarf and adaptable. He takes a back seat
in his “books” only for the chimpanzee
and the orangutan,

An elephant can act quickly in an emer-
gency, too. Big John, leader of a circus
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herd, once halted a stampede
and probably saved the lives
of hundreds of circus fans.

Big John, decked out in
spangled headgear and har-
ness, was at the head of the
column as the band blared
into the march for the grand
entry. “Tailed up” behind
him, trunks and tails sway-
ing, came the rest of the
herd. The whole procession,
from the clowns to the royal-
ty of the high trapeze, moved
rhythmically along the track.

Suddenly, two young male
elephants became panicky,
frightened perhaps by a bit
of paper or by a woman’'s
gueer hat. They charged
trumpeting from the line.
One of them brushed Big
John and pushed his head-
gear down over one eye. The
bull-boss shouted., Hastily
the procession halted. Some-
how, the two crazed bulls had to be stopped
before the herd ran amuck.

Big John seemed undisturbed. He moved
over to the high railing around the arena
and used it to shove his headgear back.
Then he turned and faced head-on the
charge of the runaways, now pounding the
track on their second lap.

They collided with a thud. The young-
sters were stunned and Big John was
knocked through a half dozen already-
emptied rows of seats. The stampede was
over before it started.

Elephant trainers say the fabulous stos
ries about their ability to remember are
fiction. Most elephants would forget their
routines from one season to the next if
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The well-groomed elephant has no worries with five
o'tlock shadow. His barber tenderly burns off his whisk-
ers with blowtorch, above, while manicurist does his
nails with drowknife, below, before ring appearances

it were not for review in winter quarters.

Like humans, all elephants do net have
the same I. Q. This also applies to size.
The Asiatic elephant, which can be identi-
fied by ears which resemble a map of India,
is usually larger and more tractable than
its African cousin. Few weigh more than
four tons. The biggest and most famous
was Jumbo, who was exhibited by P. T.
Barnum. He was almost 11 feet tall and
could reach to a height of 26 feet with his
trunk. Incidentally, in that long proboscis
there are 40,000 individual museles and so
sensitive is it that an elephant can pull a
cork from a bottle with it. Jumbo died
following a head-on collision with a freight
train which derailed the engine and two
c¢ars. His hide alone, mounted after his
death, weighed 1400 pounds.

All circus elephants come from the jun-
gles., Only 12 have been born in captivity in
this country since the first one was unload-
ed at Salem, Mass,, in 1796, and none has
lived as long as a year. The Ringling Bros.
and Barnum and Bailey Circus owns half
the elephants in the United States and car-
ries about 40 on tour with the show.,

Edward Allen, famous elephant trainer,
says that patience and kindness pay big
dividends to an elephant tutor. Simple
commands are repeated over and over and
the trainer must not permit his charges to
be hurt or lose confidence. One elephant,
frightened once by an unsteady ring tub,

Spectocular perhaps, but easy for an elephant because
the trunk acts as an extra leg helping him to balance
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Dance steps are taught with a harness. When the trainer tugs on it the elephant is forced to lift its legs.
As soon as the beast gets the idea it will go into its routine when the trainer signals with the bull-hook

would assume the required sitting-down
position when performing but invariably
she would hold herself an inch or two
above the tub-seat.

Hoists and swings help in teaching basic
ltricks. First the beast is taught to stand on
its hind legs, a difficult feat because the
stand requires the development of unused
muscles and a high degree of balance.
Ropes are looped around each foreleg and
through an overhead pulley. At the train-
er's command, an assistant pulls on the
ropes and the elephant is hauled into posi-

It takes as much training to break an elephant o work-
ing harness, below, as it does to teach it to go through
its ponderous performance in the circus ring, right
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tion. A tub-seat supports the beast, helps

it balance and lessens its fear of falling.

Similar rigging pulls the elephant'’s trunk

into saluting position. Soon the elephant

learns to respond unaided to the command.
(Continued to page 244)




Korean Noodle Factory

In Korea rice cokes, postries, bread and
noodies are produced in small household fac-
tories where most of the work is done by
hand. But the first traces of the mochine age
can be found even in these one-family shops,
In this small foctery at Fusan the family
makes noodles to be sold on a local street
corner. Dough of flour and water is first
mixed (above) in a great bowl and kneaded
to the proper consistency. Then it is fed into
the machine shown al the upper left—the
most valuable piece of property in the house-
hold. Wringerlike rollers flatten the dough
inte o continuaus strip that is wound on a
spindle. At left the dough is fed intoc the
rear of the machine where an ottachment
slits the roll into noodles several yards long.
The noodles are cut inte smaller lengths and
hung in the sun to dry (lower left). Below, o
woman cuts the noodles into one-foot lengths
and ties them into bundles for the market



Avuto Exhaust
Heats Stove

Exhaust from an W
automobile supplies #
the heat for an out-
door cookstove in-
vented by an Army
ordnance man and
now available for ci-
vilians. The stove
fits over the rear
bumper and a curved
pipe hooks onto the
exhaust pipe of a car
to catch the heat
which approximates
212 degrees Fahren-
heit. Exhaust fumes g
are dissipated from |
the bottom of the
unit. The small stove
is fitted with a cover,
hot plate, grate and
oven to provide all

types of cooking for
campers.
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DDT “Spider” on Lamp Kills Insects

Flies, moths, mosquitoes and other in-
sect pests are killed by a spider-shaped
wire frame coated with active DDT crys-
tals. Inside the frame are two wire clips
similar to those
~ that fasten a lamp

* 2 shade to a light

s bulb. At night the
t§eE, “spider” may be
% clipped to a bulb
4 to kill moths and
4 mosquitoes. Dur-
' ing the day a piece
of fly bait may be
placed between
the clips.
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Glass Fishing Rods
Rival Bamboo

Fly rods made of glass
fibers have been devel-
oped that show even
greater elastic qualities
than bamboo. The rods
are constructed by plac-
ing long fibers over a
tapered wood core, then
bonding them with syn-
thetic resins. Toward
the tip of the rod the
fibers are cut at varying
intervals to give the pole
taper and elasticity.
The glass is highly elas-
tie because of the extremely small diameter
of each strand and is therefore ideal for
making fishing rods. An estimated 538,000
individual fibers are used in making each
rod. Advantages claimed for the new pole
over bamboo rods are lighter weight, great-
er elasticity, higher breaking strength and
immunity to the effects of salt water.

@[ You may wish to obtain additional infor-
mation about the new products that are de-
seribed each month in Popular Mechanics.
If you want to know the name and address
of the manufacturer or the distributor, just
write to Bureau of Information, Popular
Mechanics, 200 East Ontario Street, Chi-
cago 11, Ill. Your letter will be answered
promptly upon receipt.
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COAL-BURNING STEAM LOCOMOTIVE MODEL buill
by Charles Montgomery of Toronto, Canada, develops
powar enough to haul eight adults on a small track

THIRD DECK installed on Great Lakes Steamer Charle:
Donnelly increases ship’s outo-corrying copacity by
0 cors. Mow 432 cars are transported on three decks

SEAGOING NAVY BLIMP is equipped with rubber
poentoons for water landings. After coming to rest, the
craft can be moored by threwing out a sea ancher

STREAMLINED CAR built from spare aircraft parts
attains a speed of over 130 miles per hour. Assem
bled by Jack Morvell of Los Angeles, it is 18 feet long

HAND-OPERATED AUTOMOBILE enables maviz aciress
Susan Pefers fo drive desPire the fact she lost the

use of her legs in a hunting occident @ year ogo

GOLDEN ARROW, one of Great Britain’s finest trains,
recently made ils firsl postwar run and now is on
schedule between London's Victorio Station and Daver
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Automatic Microfilming Camera Photographs Each Side of Check

Both sides of bank checks are photo-
graphed simultaneously by a microfilming
machine. The lengthwise images of the
checks appear side by side across the nar-
row width of 16-millimeter film. Reduced
photographically 35 times, both sides of
10,500 checks can be photographed on 100
feet cf film, or 100 checks per foot. The
machine also endorses and face-stamps all
checks, eliminating a separate operation in
busy banks. Face-stamping proves that
the check has been photographed and is
on a microfilm file. The machine, devel-
oped by Recordak Corporation, subsidiary
cf Eastman Kodak Company, is expected
to have wide application in offices where
inactive file cards and record sheets occupy
valuable floor space in file cabinets.

Silver Reclaimed From Hypo
By Use of Wood Waste

Valuable silver floating around in used
photographic hypo can now be reclaimed
through the use of a wood waste product
called lignin. Treated with an alkali, lig-
nin is poured into the hypo solution to
cause the silver to settle to the bottom of
the tray along with the lignin. Next, the
liquid hypo is poured off, the lignin is

burned and only silver is left, Firms that
develop many films are expected to realize
substantial savings by this method.

Platform Atop Mobile Crane Gives Photographs Desired “Angle”
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To get proper elevation for a picture of
new freight cars coming off an assembly
line of the Pullman-Standard Car Manu-
facturing Company a photographer mount-
ed his cameras on a four-foot-square plat-
form and then commandeered a mobile
crane to lift him into shooting position:

Rotproof Fabric Buried 90 Days
Retains Full Strength

Improved chemical preservative protects
fabrics against rot-causing fungi, prolong-
ing the life of fish nets and lines, tents,
tarpaulins, awnings, shoe liners, fire and
garden hose and such clothing as overalls
and military uniforms, Reformulated by
the Monsanto Chemical Company, the
long-lasting fungicide first was developed
by a German chemist 66 years ago but its
potentialities were discovered only recent-
ly. Known technically as copper 8-quin-
olinolate, the preservative is applied to fab-
rics at textile mills. In one test, treated
and untreated strips of cloth were buried
in a greenhouse where so0il swarmed with
destructive organisms. The untreated fab-
rics were destroyed in from five to seven
days, while the treated samples retained
full tensile strength after 90 days.
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RAISING rabbits by the ton is the avo-
' eation of a Chicago oil man whose
ultramodern “rabbit hotel” provides all
the comforts of home for its 800 tenants
and pays off in profits from fur and meat.

Whether it's meat for your own table or
a money-making small business that hap-
pens to be your incentive, an efficiently
operated rabbitry can pay dividends. Shel-
don Clark, chairman of the executive com-
mittee of Sinclair Refining Company and
a noted yachtsman, started his rabbitry as
a hobby on his 87-acre suburban estate,
then let the multiplication tables work for
him. His 125 doe rabbits produce four lit-
ters a year, usually eight to the litter, and

in 10 weeks each rabbit is a three-pound .

package of meat ready for market. Mr.
Clark finds a ready sale for frozen rabbit,
and a mail-order house absorbs his har-
vest of hides.

Rainbow Farm is one of the most effi-
ciently designed and equipped rabbitries
in the eountry, with running water and all
the mechanieal conveniences conceivable

Live rabbits, frozen meat and hides constitute big
business ot Chicago’s model Roinbow Farm rabbitry

RABBITRY

“WTHE MODEL :
RABBITRY |

for operation by a two-man crew which also
has time to perform the maintenance work
around the suburban farm home.

The GI starting a small rabbit farm can
choose from a number of breeds according
to the type of business that interests him.
He can raise Angora rabbits to produce
fluffy wool, or he can specialize in any of
five other breeds (White Satin, Rex, Chin-
chilla, New Zealand, Flemish Giant) de-
pending upon whether he wishes to con-
centrate on producing meat, felt for hats
or [UT El:‘]' coals,

On the Clark farm New Zealand whites
are the specialty. Charles Zundel, No. 1
maintenance man, designed the rabbit
houses and the automatic and semiauto-
matic equipment so that a minimum of la-
bor keeps the quarters clean and the rab-
bits well fed, watered, clean and healthy.
Built on a grade so that the concrete floors
slope to the rear, the houses have recessed
concrete pits under each row of hutches.
Daily washing by hose keeps the entire
place spotlessly clean. Blowtorches re-

Double-deck hutches with wire-mesh bottoms house
the rabbits, Concrete pits below are washed every doy




move rabbit hair from the wire mesh used
for the bottom of each hutch.

Wire mesh is used for two reasons: (1)
» rabbits kept off the ground provide tender
meat, and (2) wire construction insures
cleanliness and proper ventilation. Since
the hutches—132 per house—are erected
in double-deck fashion, a slanting sheet
of metal separates the top and bottom
hutches and directs droppings into the pit
to be collected for fertilizer.

Automatic drinking fountains satisfy the

rabbits’ thirst. In each hutch a water pipe

with a nipplelike valve emits drops of wa-
ter when touched by a rabbit’'s mouth.
Gravity-feed tanks at the top of the house
supply the water.

Feed (a mixture of alfalfa pellets, oats
and soybeans) pours out from a gravity-
type storage bin when a small vertical gate
is ragised. A rubber-tired feed cart is used
to wheel food from one hutch to another.

Qil stoves and long pipes keep the build-
ing warm in the winter, while fresh air is
brought in by spinning ventilators turning

~ From @ gravity storage bin, robbit feed pours aute-
~matically. IW's a mixture of clfalfa, oats, ww valve. Below, star boarder greets feeder

Bunnies get water from drinking fountain that has




Placed on wire shapers, robbit hides dry in about two days, Then they're sold for $2 a pound for fur garments

on oiled ball bearings. In mild weather
additional air and sunshine are admitted by
lifting hinged wall boards on the side of a
rabbitry opposite the direction from which
the wind is blowing.

Eight to 10-week-old rabbits are butch-
ered and the meat—about three pounds
per rabbit —is kept fresh in an electric
freezing cabinet. The meat sells for about
50 cents a pound.

Hides are stretched and dried on wire
shapers with the bottom of each skin held
tight by clothespins. The skins dry in two
days and are sold for approximately 32 a
pound, or 35 to 90 cents per hide, {Iopund—
ing on the size and quality. The fur is used
to line gloves, helmets and other garments
and for some types of coats.
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Tatteo box (left) holds rabbit securely while identification marks are applied to inside of his ears (right)
which stick through slots in the box iop. Above, robbit meat is put in Cellophane-toppad box and frozen




“Egg-Beater” Propeller Boosts Speed of Test Ship by One Third

Six-bladed propellers of revolutionary
design were recently installed on a Navy
landing craft and tests show promise that
they may become standard on all vessels.
The cycloidal propellers were developed by
Prof. Frederick K. Kirsten of the Univer-
sity of Washington. They consist of giant
rotors seven feet in diameter from which
the blades project vertically into the water.
Each of the blades revolves twice on its
own axis during one revolution of the en-

tire rotor. Rudders have been removed
from the test ship, as the angle of the
blades can be changed to steer the ship.
Tests show that the speed of the ship has
been increased more than a third by the
elimination of rudders and struts beneath
the hull. Maneuverability is greatly in-
creased, according to Navy officials. The
test craft can spin in a complete circle with-
out fore and aft movement, or can move di-
rectly sideways under its own power.

Portable Hoist Unloads Cars

Where Cranes Are Lacking

Loading and unloading freight with a
monorail hoist extended into the doorway
of a boxcar is a technique devised by 2
Douglas Aircraft Company employee to
speed operations and cut demurrage costs
when cranes are not available. It also re-
duces the danger of heavy material falling
on a worker inside the car. The monorail
beam is mounted on a mobile metal frame.

Underwater Canyon 600 Feet Deep

Far beneath the surface of the lower
Mississippi River is a mud-filled canyon
five miles wide with walls 600 feet high.
This underwater “Grand Canyon” was dis-
covered by Walter J. Osterhoudt of the
Gulf Research and Development Company.
Harmarville, Pa., while studying the geo-
logical structure of the area south of Tim-
balier Bay in Louisiana.
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By Thomas E. Stimson, Jr.

DEEP-SEH. fishing fleets of the Pacific
are returning to port with bulging
holds, hulls riding low in the water. Scien-
tific methods of exploring the ocean are
giving the ranging skippers “underwater
eyes” for spotting bigger and better schools
of succulent fish.

“Thar she blows!” is still the signal to the
crew that a whale has been sighted. But
next year the whaling feet that works out
of British Columbia expects to use sonar
instruments as mechanical lookouts to de-
tect a whale several miles away—while it's
still submerged!

Developed during the war as a method
of finding and tracking enemy submarines,
sonar uses sound waves under water the
same way radar uses radio beams above
the surface. The new echo-ranging gear
will make it possible for a whaling vessel
to track a submerged leviathan until the
crew can look straight down the spout
when the beast comes up to blow.

Even the lowly sardine is now caught by
applied science. Formerly purse seiners
were always limited by their ability to spot
schools of fish that happened to be at or
near the surface after dark. Lookouts de-
tected the presence of a school by peculiar
phosphorescence that follows in its wake.

Now the skipper of a purse seiner can
spot fish that are far below the surface.
Watching the dial of the Fathometer in the
wheelhouse, he may observe that a flash-
ing dot of light indicating a depth of 400
fathoms is being interrupted by flashes
much higher up the scale.

Sonar, the device that spotted enemy subs, now tracks schools of fish by send-
ing out sound signals that bounce back to the ship from the fish. The signal
can be sent horizontally or, like the Fathometer, vertically to the ocean floor
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MNavigater on a far-ranging tuna clipper swings the
loop of his rodic compass to “fix” a shore station

“There's a ‘false bottom’ at 100 fathoms,"
he tells his mate. “Might be sardines. We'll
use the floodlights to try to bring them to
the surface.”

The Fathometer was a forerunner of the
more complicated sonar instruments. It
projects a sound signal down through the
water from the hull of a vessel, measures
the time required for the signal to strike
bottom and be reflected back to the huli,
and translates this interval into fathoms of
depth. Fishermen use the Fathometer in
place of the old lead line for ordinary navi-
gation and for finding just the right depths
at the fishing banks. A “false bottom”
reading on the Fathometer simply may
indicate a current of water of extremely
different temperature or salinity some dis-

' tance below the vessel. But similar indi-
cations are obtained when the signals are
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Complex tuna clippers like this modern ship can range far from home
port and quick-freeze os much os 500 tons of fish during each trip
Courlesy Van Camp Sea Food Co.

gl .

I Diagram of clipper shows freezing compartment where catch is stored
| Fathometer dial tells depth of the ocean floor and intervening fish
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reflected from closely
packed schools of sardines
or mackerel or even from
a whale.

Purse seiners employ
floodlights as an attraction
to keep a school of sardines
close to the surface while a
quarter-mile-long net is
being drawn around the
school, Another favorite
trick is to use an underwa-
ter flashing beacon to pre-
vent the school from escap-
ing while the ends of the
net are being closed. Hang-
ing at the end of a 150-foot
insulated cable below the
boat, the beacon frightens
the fish back into the en-
closed area.

Commercial fishermen
have used short-wave ra-
diophones for a number of
years for sending distress
messages when the ship
breaks down, and for re-
porting their positions and
loads to shore stations.
Gossiping back and forth
with other boats over the
radiophone, a fishing skip-
per learns what boats are
having good luck and what
boats are finding no fish.
From their locations he de-
cides where he should go
to find his load.

Recently this phone fa-
cility has been hooked up
to telephone circuits
ashore. A fisherman who
wants to report his load to
his cannery or call his home
to tell his family when he
will return merely broad-
casts a call to the marine
operator at the port.

“San Pedro marine oper-
ator,” he may broadcast,
“this is the Flying Serpent,
Captain Adams. I want to
talk to Santa Ana 000.” The
marine telephone operator
completes the circuit over
the long distance telephone
wires. The radio and land
wire circuits are plugged
together. Incoming and
outgoing conversations
flow over separate radio
frequencies, each of which
is “guarded” when not in
use by intermittent tone
signals similar to the busy

POPULAR MECHANICS



signal you hear on a telephone when the
circuit is in use. This radio busy signal
warns other stations off the frequencies
and prevents interference, -
During the war Navy blimps and Coast
Guard aircraft often assisted the fishing
fleet by reporting the locations of large
schools of fish sighted from the air. This
impromptu spotting service is to be con-
tinued by scout aircraft provided by some
of the canneries themselves, One plane is
to be based on the Galapagos Islands, two
at Costa Rica. They will search hundreds
of square miles of ocean daily, radioing to
the clippers the latitude, longitude, size
and direction of travel of the schools.
Most complex of all the Pacific fishing
craft are the tuna clippers that cruise for
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Portable switchbox in fisherman’s hand controls o
rugged electric motor on cargo boom. Right, wheel-
house governor parmits remote contrel of main engine

thousands of miles in search of fish. De-
pending on the season of the year a clipper
may get its load almost within sight of its
home port or it may follow the fish all the
way to the coast of South America, below
the equator. The tuna pack, which had a
value of $50,000,000 last year, is the most
valuable fishery on either coast. One rec-
ord catch delivered recently in San Diego
by the “Espirito Santo” after a 57-day
round trip to the Galapagos Islands con-
sisted of 445 tons of yellow-fin tuna. The
prize load was valued at $88,950.

Modern tuna clippers, because of their
peculiar needs, look like no other craft in
the world. A typical vessel has a high for-
ward deck, with very little freeboard aft
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Various “teasers” and lures are used in commercial
deep-sea fishing. This fisherman is examining a huge
wrought iron hook and wire leader for catching sharks

although the hull at the stern may have a
draft of 15 feet. The after deck is practical-
ly awash because the heavy fish are caught
from the stern of the vessel and must be
raised from the water, The low deck makes
for easier, faster work.

Fishing crews stand on low metal racks
that are swung outboard from the hull
Usually they receive involuntary baths
when the vessel rolls and occasionally a
man is swept overboard. He must be res-
cued at once because sharks may be in the
area preying on the school of fish.

Live bait is thrown into the water from
a large bait tank to attract the tuna to the
boat. The fishermen use sturdy bamboo
poles, short lines and feather lures that
hide a barbless hook. When a fish strikes
the lure a heave on the pole lands the tuna,
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Sardines for your table are trapped
in cork-floated nets poyed out in
a great circle by the purse seiners

the hook flies free and the
fisherman casts the lure
back into the water.

Tuna vary greatly in
weight. The fish in a school
may average 20 pounds, 30
pounds or even as much as
60 pounds. The fishermen
form “three pole” or'“four
pole” teams for catching the
larger fish, working simul-
taneously with all the lines
of a team attached to a com-
mon leader and hook.

Before the war freshly caught fish were
iced down in the fish holds or stored in
refrigerated brine tanks. Postwar clippers
are equipped with quick-freeze units that
spot-freeze the fish and keep them at
below-freezing temperatures during the
return trip. The fish must be thawed at
the cannery before they can be cut up,
cooked and canned, but this extra step in
the canning process is more than offset by
a lack of spoiled fish that formerly were
found in most loads.

From the mechanical standpoint a mod-
ern tuna boat rivals an ocean liner in equip-
ment. No expense is spared to provide every

Light on the boom attracts fish
while undarsea beacon shown
ot left frightens them into net

navigational device and
working aid. A tuna
clipper may cost as
much as a quarter of a
million dollars, one third
spent on the hull and
two thirds on equipment.

Typical of the latest
clippers is the “Chicken
of the Sea"” that fishes
for the Van Camp Sea
Food Company of San
Diego and San Pedro.
This 142-foot vessel is
powered by a 1560-horsepower Diesel
engine and has two 265-horsepower aux-
iliary Diesels that drive 175-kilowatt gen-
erators. Aside from its engines the boat
is all-electric in operation. Eleetric motors
operate the sharp-freeze refrigeration
plant and drive the large pumps that cir-
culate fresh sea water through the bait
tanks. The vessel can carry 250,000 sar-
dines or other small bait fish and is
equipped with small boats and nets for col-
lecting this bait.

The vessel has an automatic fire alarm
system with carbon dioxide extinguisher

(Continued tp page 234)

Left, lookout in this protected station on the mast con guide the steersman by telephone toward a school of
fish. Right, fishermen of & “two-pole team” join forces to swing a tuna heavyweight aboard the clipper




Converter for Manual Saws Makes Operation Automatlc

Manually operated metal cutoff
saws can be converted to auto-
matic operation with a device that
is installed in a few hours. The
converted unit will cut any length
stock from #¢ inch up with a con-
sistency of aceuracy to .010 inch.
The controlling element of the
new device is a supersensitive air
valve that is located at the length
control stop, the block of metal
that governs the length of pieces
that are to be cut. When the saw
cuts through a piece of stock, the
piece falls, releasing the air valve
which activates an air cylinder.
The cylinder raises the head of
the saw until the stock is cleared.
At the same time the clamp that
holds the stock during the sawing
operation is released, and a chain
operated by a friction elutch pulls
the stock forward until it is again
in position against the length con-
trol stop. This closes the air valve
and lowers the blade to complete
the cycle of operation. The saw
can be changed back to manual
operation simply by turning off
the air valve. The life of the saw
blade is said to be prolonged as
much as 50 percent by an oversize
oil-check cylinder that lowers the
blade gently into the stock. Special units
are built to fit each of the more widely
used makes of metal cutoff saws.

Homemade Tom Thumb Tractor
Built to Half-Size Scale

Children enjoy cultivating make-believe
farms with a real though pint-size tractor
built by Carl Huber of Colfax, Washington.
Huber estimates that he spent 1500 leisure
hours and about $100 for materials in
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building the model, which was started five
years ago. The tractor is built to a half-
size scale of a real tractor and contains in-
dividual steering clutches, a master clutch,
gas throttle, greasing system and leather
upholstered seat cushion. Most of the parts
are constructed of wood. The track shoes
are made of masonite, the cleats of maple-
wood and the track chain of rubber belt-
ing. The machine weighs about 200 pounds,

is 48 inches long, 33 inches wide and 28
inchEs high. Top speed of the tractor is
five miles an hour. .

Paprika Makes Brook Trout Wlld
—At Least in Color

Hatchery-reared brown or brook trout
are getting paprika 111 their diet. This
brightens their normally pale pigmenta-
tion to the same color as wild trout. The
diet is being fed by the U. S. Fish and
Wildlife Service. Controlled experiments
revealed that coloration of hatchery trout
similar to that of wild trout could be pro-
duced by using two percent of paprika in
food. The paprika colors only the exterior
of the fish and does not affect the taste of
the flesh. Anglers had objected to hatchery
trout because of their pale coloration.
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DRIVE TO THE
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Motorists, take your pick—from pines and snowy peaks of the

Pacific Northwest to Mexican village near Pan-American route BY Andrew Hamilton

Mexican Tourist Association photo

NDW that the family car is roll-
ing again you'll want to ex-
plore the possibilities of driving to
the other Americas.

The international highways to
adventure beckon whether you're
the proud owner of a spanking
new 1946 model or the driver of a
patched-up vehicle whose vintage
dates back to the '30s.

There's real news for the motor-
ing vacationist in what lies ahead
in 1947, 1948 and the 1950s. Get
out your atlas and check these ex-
citing prospects:

(1) By 1947 or 1948, the Pan-
American Highway—almost all
13,000 miles of it—should be com-
pleted and you will be able to
drive to Argentina or Brazil.

(2) An auto ferry is planned
from Florida to the West Indies.

(3) A new round-trip highway
into mysterious Lower California
will be completed soon.

» TRt L (4) Improvements should be
E ' ‘ B - well under way on the southern
i ol section of the Pacific International

- e Highway down the west coast of
Mexico. :
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OTHER AMERICAS

ALASRK "",.-’.
FAIRBANKS y

h
(Northern Section) """
—— o WIFMIFED

FSEATTLE “FrmcmT e N— U. 8. Navy photo
ZAAS - \J Converted from Nawy LSD, top,
f | ferry will carry possengers and
\ cucacdl) &7 /et automobiles from Florida to West
H 7 1~T EfD P ASHINGTON Indies islands. Below mop, an-
SAN FRANCISCD) cient “dumping” bull cort used
8 T/ A TFE s in construction in Micaragua

O Dieao Dt
(4) LOWER CALIFORNIA i Yoo
n—_“" \ 1 SUS omeans \, \(5)WEST INDIES AUTO

NAWIIOATY o LAREDO KEY WEST ‘/ FERRY SYSTEM

\‘c.;.- N
LEGEND : e
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VENEZUBLY
-

ALl WEATHER ROAD GUAD - H " PAN-AMERICAN HIGHWAY
== DRY WEATHER ROAD i ,_ =
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(5) Construction should be started

soon on the northern part of the Pa- e m‘;ﬂ
cific International Highway—open- g e 3,
ing up the breath-taking beauty of o T'J{'_H‘j i
British Columbia west of the Rockies. ) peupedt=io T s
(6) The Alaskan Highway, built T
by U. S. Army engineers during the L ¢
war, is to be opened shortly by the R ‘o
Canadian government. uMARy ¢
(7) Building a highway to Siberia, N
across the Bering Strait, is being S
discussed. @ paciic :
Before you plan a motor trip to for- 'NT:::J::?‘M
eign lands, you'll need to map out (Southern Section)

your route, budget your time and
expenses and decide what equipment
you may need,
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Construction of the new inter-
national highways was speeded by
the war. In 1942 and 1943, when
Nazi subs were sinking our ships
and the Japs were making land-
ings in the Aleutians, it looked as
if our only link with Alaska and
the Panama Canal might be over-
land highways. Army engineers
performed herculean tasks on
both the Ala 1 and Pan-Ameri-
can Highways which now will tie
the peoples of 21 nations closer
together economically, socially
and culturally.

The Public Roads Administra-
tion is carrving on where the army
left off. American money, engi-
neering skill and equipment have
been poured into construction.

Waterfall over main highway, left, near
Bogota in Colombia. Below, Pan-American
route winds through the mountainous jungle

i
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However, it's a two-way
proposition because the
countries of Central and
South America are fur-

ing labor and mate-
rials —and they’ll send
their tourists to the Unit-
ed States.

As construction pro-
ceeds, gas stations, ga-
rages, motor courts ‘and
restaurants are beginning
to flank the highways.
Chile, Argentina and
Peru have already em-
barked upon a program
of hotel-building to ac-
commodate the expected
increase in auto travelers.

Safety has been care-
fully considered. The
Pan-American Highway
Congress, for example,

recommended a sys-
tem of road signs and
markers similar to those
in the United States. The
only difference is that of
language. The highway
signs of the near future
will contain easily trans-
lated examples of “Stﬁp”f
go , “steep g;rade

ngerous curve’ mgns in Spanish and
Portuguese as well as

International highways will pmmote eco-
nomic exchange of goods. Already, over
incomplete portions of the Pan-American
Highway in Central America, commercial
trade is picking up

Fine cattle raised in Costa Rica can be
hauled to market in a few hours whereas
before the long trip overland resulted in a
20 percent loss in weight. Guatemala will
be able to produce rice and camphor su-
perior to that of the Orient. There will be

a “market road” for pineapples, hemp,
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Mexican Govt. Tnuria Dept. pho
Colorfully garbed cobaolleres greet visitors at @ hotel in Mexico City

cashew nuts, coconut oil, cacao and nther
tropical products

These are the international hghways
that you will be able to drive over mthe
near future:

Pan-American Highway—Greatest of all
is this highway which begins at Laredo,
Tex., and extends for 3200 miles to the Pan-
ama Canal, continues another 6000 miles
to Buenos Aires and then turns north for
another 1900 miles to Rio de Janeiro,

This magnificent highway was the inspi-
ration of a group of U, S. and Latin-Ameri-
can engineers meeting in Washington,D.C,,

P in 1924, Built over trails

and roads used by Aztecs,
Mayans and Ineas, it links
the capitals of 17 nations
and penetrates the last
frontiers of the Western
Hemisphere.

Work on the Pan-Amer-
ican Highway has aver-
aged about 600 miles a
year., Most of the South
American and much
of the Mexican have been
completed and are al-
ready in use. Between

Shy Bolivian natives in colorful
dress turn their backs to comera
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'lhm levels of winding highwu'r and lui'lrn-nd bridge fill narrow gorge on Pan-American Highway between Lima
and Oroya, Peru, Below, tourists awaiting U, §, customs inspection jam one of the many gateways to the south

is the stubborn “missing link” of
Central America, Here, rank
jungle, high mountains and trop-
ical rains have presented engi-
neering problems that are almost
impossible to solve.

Costa Rica offers an example,
Some Tl miles of construction
required the handling of 17,000,-
000 cubic yards of excavation.
This is nearly 240,000 yards per
mile—as compared with 15,000
yards per mile on the Alaskan
Highway. Most of the excava-
tion is rock and many tunnels
must be built.

Still under construction are
some 400 miles from Oaxaca to
Mexico's southern border, 150
miles in Costa Rica, 50 miles in
northern Panama and 200 miles
in southern Panama and Colom-
bia. This latter stretch may not
be completed for eight or 10 years
and may be served by ferry.

West Indies Ferry-Highway
System—Harold G. Williams, a
Florida barge operator, has the
blueprints and $2,000,000 for a
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superferry between Key West and Havana.
This ferry, which may be in operation soon,
will carry 300 automobiles and 900 passen-
gers across the 90-mile Florida Straits in
about six hours. Average cost will be
around $20 per car.

This is just the start of an ambitious plan
to open up all the West Indies to automo-
bile traffic. Other férries will run between
Cuba and Haiti (fare, $40), and between
the Dominican Republic and Puerto Rico
(fare, $30). A route between Cuba and
Jamaica is also planned.

Still another ferry will run from Cuba to
the Yucatan peninsula when a spur of the
Pan-American Highway has been built into
that area. This will save 800 miles of driv-
ing for motorists on the Atlantic seaboard
who may wish to visit Mexico City.

Lower California Highway—Work on a
round-trip highway, starting at San Diego
and making a 500-mile loop into Lower
California, is under way. Construction of
this road began early in 1942 when it
seemed possible that the Japs might land
on the desolate coast of Lower California
and march on San Diego or Los Angeles.

Originally a military necessity, this new
international highway will become a pop-
ular tourist road into the mysterious, little-
known peninsula that has seldom been
seen by white men sinee black-robed Jesuit
missionaries built a string of adobe-walled
churches there 250 years ago.

Pacific International Highway—Not as
well-known as the Pan-American Highway
is the Pacific International Highway. It be-
gins in Alaska and hugs the Pacific slope
all the way down to Chile, From Mexico
City to Vitor, Peru, it becomes a part of
its better known relative, the Pan-Ameri-
can Highway.

The Mexican section of this highway be-
gins at Nogales, Ariz., and follows the west
coast of Mexico through Guaymas and
Guadalajara to Mexico City. The road has
been completed south to Guaymas where
California and Mexican anglers go for what
is said to be “the best deep-sea fishing in
the world.”

As far back as 1930, a party of highway
engineers, representing the Southern Cali-
fornia Automobile Club, drove the entire
600 miles of the projected highway to Mex-
ico City. Their cars followed cow-paths,
forded streams without bridges and crept
over the mountainous country of Mexico's
“barrancas.”

But they got through and pioneered the
road that you some day will be speeding
along at 50 miles an hour. Money for the
construction of this highway has been ap-
propriated. Itis expected that construction
will get under way soon.

(Continued to page 220)
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Plastic Radiophone Sifts Sounds
To Pick Up Voice Only

Two narrow slits on the cylindrical
mouthpiece of a Tenite plastic radiotele-
phone handset pick up only the voice of the
speaker and eliminate distracting sounds.
The set is designed for two-way radio com-
munication on railroads, The earpiece is
fitted with a rubber attachment which cups
tightly over the ear to aid reception. A red
button on the middle section of the set
operates the transmitter; it is pressed for
speaking and released for listening.

Thermometers Gauge Jet Speed

New instruments have been develo

to measure the extremely high speeds of
jet planes and the slow movement of heli-
copters. Dr. Theodore Shedlovsky of Rock-
efeller Institute developed a method of
using two thermometers to measure the
speeds of jet planes. With two thermome-
ters mounted on the outside of the plane—
one shielded and the other exposed to full
air flow—an electrical device records
changes in temperature in the two ther-
mometers as the plane’s speed is stepped
up. A comparison of the figures reveals
the actual speeds. For measuring the
speeds of helicopters and other slow-mov-
ing aircraft the National Bureau of Stand-
ards developed lightweight anemometer
cups mounted on bearings which start ro-
tating in less than two knots of wind.

Nomes and addresses of manufacturers of new prod-
ucts featured in this issue will be supplied promptly
by the Bureau of Information, Popular Mechanics
Magaozine, 200 East Ontario 5t., Chicage 11, lllincis
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Famﬂv “Furmture Factcrv” Grows Wood in Backvard

Raw materials are no problem in a furni-
ture “factory” near Polk City, Fla. The
nine-member family of J. H. Wilson cuts
sturdy cypress poles in quantity from a

d ol W J-“".'-.I-.-_-‘
- .

-

nearby swamp and turns them into three-
piece sets of strong rustic furniture. All of
the family participate in the enterprise,
The sets are shipped to northern markets,

Building House Is Child’s Plav With British ‘Prefab’ Home

Even children are help-
ing erect homes in Eng-
land to solve the critical
housing shortage. Alumi-
num prefabricated houses
have been designed that
are so simple in construc- =
tion that children aid in
assembling them. Each
house is built in four sec-
tions. The lightweight
sections are shoved to-
gether and bolted in place

to form one unit.

Cork Disk for Hook
Protects Angler

Cork disks are now
available as a solution to
the fisherman’s age-old
problem of how to prevent his fishhooks
from snagging fingers when not in use. The
disks are marketed in kits which contain

corks of various sizes from large ones for
deep-sea hooks to smaller ones for lake
and stream fishing. Disks with large holes
in the center are included for hooks with
feather lures. Both Jures and plugs may
be carried in the pocket safely when the
points are imbedded in the guards. By
ﬂoshng the disks onto a dowel, floats and
bbins can be improvised quickly.

{[Names and addresses of manufacturers
of new products featured in this issue will
be supplied promptly by the Bureau of In-
formation, Popular Mechanics Magazine,
200 East Ontario Street, Chicago 11, Il
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“Fine thing,” your bock-seat driver will say,
“you get us halfway up Pikes Peak and then
let the engine conk out. A fine thing! Didn't
I tell you to take Popular Mechanics’ advice
and tune up the motor before we left home?"
And so on and on. It may happen to you on
the Pikes Peak road er in Death Vallay or half-
waoy through the Holland Tunnel. Wherever it
happens it will be embarrossing, it will deloy
your trip, it will be—shall we say—a nuisance,
So take a tip from the Old Craftsman and
read about motor tune-ups on page 180 . .,
The ancient jalopy is not the only hazard
facing 1946 tourists; there is the matter of
crowded hotels. On page 186 is one solution:
convert the rear of your car inte a comfertable
roadside “sleeper.” Here are other highlights
of the pages following: a timely article on
chemical weed controls (page 170) . . . an in-
sulated “"Quonset hut” for your deg (page 185)

. . and, for shop men, an article (page 203)
tells how to build spot welders in three sizes

SPOT WELDERS
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ALTERMATE

HOT-AIR OUTLET

HOT.AIR
OUTLET

COLD-AIR
INTAKE
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HOT-AIR

By J. B. Temple

HERE'S no need to worry
about chilly evenings at
your cottage or camp if you
have this circulating fireplace.
It's also equally effective in
your home for cool evenings
during late spring and early
fall so you wen't have to start
the heating plant. And dur-
ing the winter it will lessen
the load on your furnace con-
siderably on extremely cold
days. Because it recirculates
the air instead of sending most
of the heat up the chimney,
this fireplace is an efficient
unit, The path which the air
follows is shown in Fig. 2; it
enters the cold-air intake,
passes through the space
formed by the metal shell and
the masonry, where it is heat-
ed, and finally is discharged
through the hot-air outlet.
Details of the steel shell are
given in Fig. 4 and the assem-
bled unit appears in Fig. 3.
Plate E, Fig. 4, which is the
main part of the unit, is
formed from a 36 by 60-in.
piece of No. 12-gauge sheet
metal. No lap is required if
the unit is assembled by weld-
ing. However, if it is riveted
or bolted, the lap indicated by
the dotted lines should be fol-
lowed. These joints must be




smoketight and may require the use of
furnace cement. Plate A, Fig. 4, is cut from
a 9 by 36-in. sheet and is hinged to the top
front of the shell to act as a damper. The
smoke shelf, Plate D, is a piece of No. 10-
gauge metal 22 by 48 in. This is welded or
bolted to the shell, Fig. 3, and supported at
the rear by two ¥ by 1% by 1%%-in. angles
cut and assembled as shown in Plate C,
Fig. 4. The edges of this plate are set into
the masonry about 1'% in., and, to give
further support, flat-iron lugs are welded
to the underside of the shelf.

The damper control, lower right-hand
detail, Fig. 1, is a piece of flat iron cut in
the shape of a gooseneck and hinged to the
damper, Adjustment of the damper is ob-
tained by engaging notches in the goose-
neck with a catch set in the masonry. A
15 by 3 by 48-in. bar is used to make the
arch, Plate B, Fig. 4.

A stone, rubble and concrete foundation
is carried to solid ground below the frost
line. If the house has a basement, the floor
is broken up and the foundation carried
down in the same manner. When the foun-
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dation has been completed to the
level of the hearth, the steel shell
is set in place. The masonry is
built up 4 in. away from the sides
and the back of the shell, with the
5 | smoke shelf, as mentioned previ-
. ously, sealed into the stonework.
. = When building the masonry, allow
—__— for cold-air intakes at the bottom,
——=y Fig. 2. The hot-air outlets are
“1| slanted upward, beginning under

| the smoke shelf. These are either

- J standard 6 by 8-in. ductwork or
= T-in. stovepipes. Besides the out-
. lets shown in Fig. 2, additional
outlets are suggested in the upper
right-hand detail of Fig. 1. This
would apply when the fireplace is
not against an outside wall and it
is desirable to heat a room at the
rear of the unit. For every outlet
installed there is a cold-air intake.

However, before the outlets are
completed, the arch bar, Plate B,
Fig. 4, is installed. This is done
when the masonry has been car-
ried to the height of the damper. The smoke cham-
ber part of the flue has a slope of about 60 degrees.
It is built around a wooden frame which is knocked
down and removed before the chimney is built. No
attempt should be made to burn the frame out. The
inside dimensions of the flue are given as 9 by 14 in,,
but these dimensions can be varied somewhat as
long as the cross sectional area is over 100 sq. in.

Fig. 5 shows an alternate masonry design when it
is desirable to have the chimney outside the house.
This avoids cutting out a portion of the wall and roof
of the house, but requires wider and heavier ma-
sonry at the base and a higher smoke chamber to
obtain the proper bevels. In this case, since the
chimney is not seen from inside the house, it can
be built of brick.

There are many refinements and conveniences
that may be added to this basic fireplace. A cleanout
door can be located above the smoke shelf at the
back of the fireplace so that accumulations of soot
can be cleaned out from time to time. It is important
that this door be a tight fit; otherwise it will interfere
with the draft action of the chimney. A short length
of galvanized duct the same size and shape as the
flue, with a conical or pyramid-shaped rain eap, will
prevent mice, squirrels and other rodents from run-
ning up the masonry and down the chimney. With
this cap it also will be unnecessary to board the
chimney over if the cottage is to be left unoceupied
for any length of time.

Other attachments that may be added to improve
the appearance and add to the utility of the fireplace
include a swinging arm or crane. This is set in the
masonry at the front of the fireplace. A metal oven
which extends through the stonework above the
smoke shelf will provide for some Dutch oven style
baking., Other accessories such as revolving spits for
barbecues and hot-water heating coils will add to
the usefulness of the fireplace.
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Storm Windows
The difficult way of in-

stalling second-floor
storm windows from the
outside with an extension
ladder can be eliminated
by using a pulley and
rope which attaches to
fasteners on the window
and sash., The hardware
for each window consists
of 12 screw eyes, 4 steel
pins and 4 screw hooks.
The assembly of the pins
and the handle is shown
in the center detail. An-
other hook at the top of
the frame will aid in
hoisting. To install a win-
dow, place a pulley on a
hook that is in the top of
the window frame and
pass a rope through the
pulley. Attach a window
to the rope and hoist into
position. Using the handle
to hold the window in
place, insert the pins and
the job is done. If it is found that the win-
dow does not fit tightly against the frame,
the screw eyes on the window are given

| PINS ON
SIDES OF T
| WINDOW _

AT TOP

1\

! 1
L

o
"‘\_a"l""
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HAMNDLE

1. PINSON
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" BOTTOM END 2 | '

i OF WINDOW -

a turn or two. Care must be taken to keep
all of the screw eyes concentric.
Frank H. Sutz, Chicago.

#

Spools Guide Workbench Drawer and Serve as Support

A drawer that rides smoothly on thread
spools and an angle-iron track can be in-
stalled in a bench or worktable with little
effort. For support, two spools are re-

5

o
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quired. One is cut in two with halves piv-
oted on nails at the sides of the drawer
opening in the bench apron so that the
lower -edge slides on them. The back of
the drawer is cut out for a track, which is
a length of angle iron attached beneath the
bench top by means of corner brackets as
indicated. Flanges or ends are cut off a
second spool, which then is pivoted to a
hardwood block screwed to the back of the
drawer so the spool will ride on the track.

Many Uses for Wetting Agents

Beside their use in the darkroom, wet-
ting agents have many other applications.
The labels can be soaked off bottles more
quickly if a little of the material is added
to water. To prevent mirrors and specta-
cles from steaming, wipe them off with a
rag to which a few drops of the agent have
been added. The same treatment applied to
car windows will prevent their steaming.

Hugh M. Gordon, Millgrove, Ont., Can.

§[Before laying linoleum, always place it
in a warm room or in the sun for a few
hours. This makes the material much eas-
ier to cut and more flexible in handling.
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JAR RUBBER _ -

UMNDERSIDE OF
BREADBOARD

When knitting with different-colored balls of yarn,
it is difficult to keep the strands from tangling. If
each ball is placed in a bowl, this will not happen

Jar rubbers glued to the underside of o breadboard
at each corner will keep the board from “skidding”
when kneading dough or pastries on o smooth table

If colorless nail polish is opplied to the painted
handles of kitchen utensils, the enameled finish will
not chip off, nor will the colors lose their luster

A small horseshoe magnet tied to your sewing basket
is always at hand for picking up pins and needles.
This arrangement is especially convenient for invalids

Put lids on all of your empty fruit jors, This will
keep the inside of the jar free of dust, and also
will protect the rim of the jar from being chipped

Cut to shape from small scraps of oilcloth, these easy-
to-make labels are attached with rubber boands. If
permanent paint is used, the labels will last for years
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There's no need to worry about plants being pushed
off your window sill if you build an attractive fence
like the one shown here. It is made of light wood and
painted in a color to match the trim of the building

To take up slack in a rope clothesline, one housewife
uses o reel made from a fishline spocl. Hooks are
formed as shown and stapled to the spoal. The line
it wound cround the reel and cought by the hooks

Wlumination in a bedroom at night is cbtained by
mounting the light beneath the headboard of the bed
with a toggle switch on top of the headboard. Such
a light will net disturb anyone who is in bed asleep

Protective tubing, inserted over the cords of metal
venetian blinds, will prevent fraying due to the cutting
action of the metal when the blind is raised or lowered.
Tape wound around the tubing fastent it to the cord

Better coverage by o lawn sproy will result if the nozzie
is raised some distance from the ground. A board is
fastened to o rod which is driven into the ground and
the nozzle is held securely in place with o broom elip

Spices and flaverings ore always easy to find when
kept in this shelf which is screwed to the inside of the
If stainless steel is available, it
is an ideal material from which to moke the shelf

kitchen cobinet door.
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HEAVY WIRES
STAPLED TO
SPOOL

SCREWED TO INSIDE
OF CABINET DOOR
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Miniature Shnppmg Bags Pruvlde Unusual Party Favors

Inexpensive and easy to
make, this clever place
favor wi]l add an unusual
touch to your dinner
party. To make .it, use
the smallest size brown
paper bag available and
cut down or turn under
the tops to secure the
right proportion. Cut-
\nﬁ with pinking shears

give a novel and at-
tractive edge. Then at-
tach string dles to the
inside of the bag with
gummed tape. The minia-
ture pocket which usual-
ly holds a shopping list is,
in this case, a card holder
for the guest’s name. Can-
dies, nuts or a small gift
may be placed in the bag
as a favor—Benj. Niel-
sen, Aurora, Nebr.

Plants Grown in Narrow Glass Frames to Observe Growth of Roots

. This easily made glass frame permits
study of the develupment of plant root
systems. Two pieces of glass are held in
grooves in. a wooden support so that they
are about 14 in. apart and the space be-
tween the two panes is filled with garden
soil. To obtain fast results, sow quick-
growing seeds such as corn, beans or peas.
In a few days the root systems will have

developed enough to be observed and
studied. One peculiarity of roots is that,
unlike leaves, they avoid the light. There-
fore, to get the roots to grow along the glass
surface, it is best to keep the glass covered
except when the cover is removed for ob-
servation. The plants shown in the illus-
tration are bunch beans. The plant is one
week old.—Paul Hadley, Philadelphia, Pa.

Making Wallpaper Waterproof

Wallpaper is rendered washable if you
coat it first with sizing and then with clear
shellac. This treatment is especially help-
ful in the kitchen, bath and children’s
room. It should be remembered however,
that the shellac will change the appearance
of the paper somewhat. It may be best to
try the treatment on a sample piece.

Joseph G. Cleveland, Minneapolis, Minn.

Metal Clip Holds Paper in Tray
During the sum-
mer when electric
fans are used or
windows are
opened, papers
may be blown
from letter trays.
A tray with a clip
to hold the papers
is one solution to
this problem. The
clip can be of spring brass curved as shown
and fastened to the box at one corner.
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Picnic Hamper Ope

When closed this picnic hamper is car-
ried like a suitcase. Open it up, fit the four
detachable legs, turn it over and you have
a rigid, sturdy table. It's made of plywood
in two thicknesses, ¥s-in. for the side panels
and 1%-in. for the ends, top and bottom. The
halves are built as separate “boxes” with
ends, sides and bottoms and then are
hinged - together with medium-sized brass
butt hinges. Metal clasps of the type used

1

on suitcases are provided for locking the
AUGUST 1946 =~
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Make a Serving rEl"able

hamper closed and a leather or metal han-
dle is attached to one end for carrying. All
these parts are fastened with small serews
or rivets. Triangular blocks are screwed in
two corners of each half as indicated and
then square blocks or cleats are screwed
to the sides and ends as shown in the cir-
cular detail. This arrangement forms a
socket into which the leg is inserted when
the hamper is set up as a table. The di-
mensions given are only a suggestion. They
can be altered to suit most any special re-
quirement. Although fir plywood will serve
for all practical purposes, the hamper will
finish much better if birch plywood is used.
Very little sanding will be necessary ex-
cept across the ends of the pieces to elimi-
nate saw marks and to round the outer
corners slightly. Heads of all exposed
screws should be turned in flush with the
wood. Countersink the holes to prevent
splitting. Then, to finish in the natural
color, apply a prepared sealer and follow
with a coat of spar varnish or use clear
lacquer over a lacquer undercoater.

P. B. Horsley, Pembroke, Ont., Canada.

[ A short drive over dirt or graveled roads
is often' much more wearing on tires and
requires more gasoline than a much longer
run on a smeoth hard surface.
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\ LN GE ; Siew solective herbicides that promise
e 2N NN complete control of some of nature's

= ik worst plant pests can be applied by any-
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IX a solution according to simple directions

G}H ow WEEJS spr ead M and then spray 'em—that's the new, sure way

. Of killing weed pests on the lawn, in driveways
and on farms and country estates. Not only the
common weeds but such persistent perennial pests
as poison ivy, poison oak, bindweed, dandelion,
ragweed, plantain and many others of wide distri-
bution are usually killed outright with just one
application of the powerful herbicides which re-
cently have been developed. Many of these new
chemical killers are selective in action, which
means that under favorable conditions certain
weeds can be killed in a field of growing grain
without damaging the crop, and dandelion plants
can be eradicated from lawns without injuring the
arass. Moreover, certain of the chemicals do not
act as soil sterilants when applied as sprays in the
solutions recommended for specific purposes. Oth-
ors are only temporary soil sterilants, the time
varying with the soil. Most of the solutions are free
from fire or explosion hazards, many of them actu-
ally possessing fire-resistant properties. Residues
from the spray solutions have not been fourd harm-
ful to grazing stock, pets or humans. Some of the
solutions have a slow corrosive action on galva-
nized metals, others do nét. In any case it's always
best to wash out the sprayer with soap and water
or kerosene after the solutions have been used in
it, If the same sprayer is used for applying insecti-
cides to plants and shrubs all traces of the chemical
must be removed,

Weeds spread over large areas by several natural
processes, Fig. 1. Perennials, such as wild garlic
and others, reproduce by seed and by bulbs; others,
such as chickweed, by creeping above ground, still
others by new growth from underground root
joints. Johnson grass and guack grass perpetuate
in this manner. Dandelion and others reproduce
by seed and by a v@getation process. The latter
method of perpetuation takes place when a root
section is eut away-in some manner, such as by
hoeing, disk-harrowing or plowing. This piece, al-

~though cut away from the plant and perhaps car-
ried some distance, sends out roots and stems and
thus establishes itself as a new plant. Roots of
some, of the rapidly spreading perennial weed
pests, such as bindweed, have been found to extend
as much as 25 ft. inte the subsoil. Eradicating these
pernicious weeds §rer large areas by ordinary

By W. Clyde Lammey

~methods ofisoil-tillage and.cultivation has in many
‘instanced beenproven hopéless: Once they become
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firmly established, there is no getting rid
of them by common soil-tillage methods.

However, certain solutions of the selec-
tive weed killers administer a knockout
punch to the most hardy of these pests of
both the deep and shallow-rooted varieties.
After the chemical has been applied as a
solution to the foliage by spraying or, in
some cases simply by sprinkling, it not only
kills the plant tissues with which it comes
in contact but it moves slowly downward
throughout the root system of the plant by
following the tiny conducting tubes in the
stems and roots. The process is known as
translocation and is shown diagrammati-
cally in Fig. 4, although, of course, the
drawing is purposely exaggerated. On cer-
tain plants this process may take several
weeks, but the end result is a 100 percent
kill. It should be remembered, however,
that not all herbicides perform in this man-
ner. Some effect a kill only by contact,
others by a translocation process, and only
certain of these are selective in action.
Some still are being distributed only for
experimental purposes. There are others
that kill by diffusion of vapors, Fig. 3. On
small areas the chemical is forced into the

)

q;f
@ﬁu.f,ijh.{

soil by means of an applicator especially
made for the purpose. The same type of
applicator also is used to inject a soil fumi-
gant lethal to insects such as nematodes,
millipedes and others which inhabit the
lower portion of the surface soil. One dif-
fusion-type weed killer, carbon disulphide,
acts as an effective weed eradicator and
also is toxic in its effect on such soil organ-
isms as nematodes, wire worms and certain
other bacteria. It is only a temporary,
partial soil sterilant and, inasmuch as the
residues are eventually decomposed and
oxidized to sulphates, it tends to correct
any excess alkalinity, a process which usu-
ally favors the subsequent growth of high-
er plants, such as the grasses and cereals.
Although very effective as a herbicide, car-
bon disulphide and carbon-disulphide
emulsions find more widespread use in lo-
calities where large quantities are re-
quired. This chemical must be handled
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carefully, as the vapor is highly
inflammable,

Herbicides applied as spray so-
lutions usually are of more value
to the individual user because of
the ease of application and the in-
expensive equipment required.
Any light hand or power sprayer
will do, even a sprinkling can will
serve for very small areas, “al-
though sprinkling is not as effec-
tive as spraying. Most of these
preparations contain varying
amounts of the chemical, 2, 4-
dichlorophenoxyacetic acid, more
popularly known as 2, 4-D. These
herbicides now are supplied in
tablet, powder and liquid form.
Another chemical, ammonium
sulfamate, is coming into wide-
spread use along with prepara-
tions containing 2,4-D to kill
poison ivy and other woody plants
and in the control of many com-
mon weed pests on lawns and golf
fairways. Due to the extensive
research now being carried on by
manufacturers, the U. S. Depart-
ment of Agriculture and state ex-
periment stations, it is very ]ikz]h_;
that new weed-killing chemic
will be discovered, also new and
more widespread uses for those
already well known.

Fig. 5, A, and Figs. 6 and T sug-
gest methods and precautions to
be used in ridding your lawn of
weeds with weed killers of the se-
lective plant-growth-regulant
type, such as those containing
2.4-D, in the wvarious forms in
which these are now supplied. A
single tablet dissolved in a quart
of water will make sufficient solu-
tion to cover about 100 sq. ft. when
applied with a small sprayer of the
hand-operated type shown in Fig.
6. Use soft water if available, or,
if vou must use hard water, warm
it slightly, The temperature should
be above T0 deg. F. for best results
with the spray. The sprayer used
should produce sufficient pressure
to break the solution into a
drenching spray. The solution
should not be reduced to a mist.
A nozzle that can be adjusted to
produce a fan-shaped spray is best
for most jobs. Always follow the
manufacturer’s directions for mix-
ing the solution in any quantity as
the recommended proportions
vary somewhat for the various
forms in which the chemicals are
regularly supplied.

POPULAR MECHANICS
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Spot spraying of lawns is effective where
weeds are found in clusters. This treat-
ment soves both time ond material




Where weeds are in small patches or
clusters, Fig. 6, spot spraying of lawns is
more effective and saves considerable
material. Where the weeds are scattered,
only a few individual plants here and
there, then the method shown in Fig. 5, A,
is best. Here the chemical is used full
strength. Only a single drop is required
for most plants, such as dandelion, plan-
tain, dock, ete. Certain kinds of trees in
undesirable locations can be killed by
gashing the trunk in several places with a
hatchet or axe and applying a few drops
of the chemical as in Fig. 5, B. Although
under some conditions weed-killing prep-
arations containing the chemical 2, 4-D
will temporarily discolor the common
lawn grasses, there is no permanent dam-
age if the spray is uniformly applied in
the solution recommended. However,
concentrations sufficient to kill some com-
mon weeds that infest lawns will injure
bent grass under certain conditions and
also will kill white clover. With a solu-
tion of 1 to 100 there usually is no per-
manent injury to bent grass. If you
wish to preserve a seeding of white clo-
ver, then the weeds can be killed by the
method shown in Fig. 5, A. This proce-
dure is far easier than digging out the
plants one by one. In all-over spraying
of a lawn, it is essential to protect flowers
and shrubbery against drift of the spray
solutions, Fig. 7. This can be done with
heavy paper or some similar covering,
but it's better to work on a quiet, wind-
less day, or at night when there is no
wind. Keep the spray nozzle close to the
ground and avoid concentrating the spray.
Newly fertilized lawns should not he
spraved for a period of two to four weeks.

Weed-killing sprays are fully effective
only when the leaves are green and the
plant is in active growth. Remember the
temperature should be at least 70 deg. F.
Cover the leaves of the plant thorough-
ly, especially larger growth such as the
giant ragweed, Fig. 2, also poison ivy,
poison oak, sumac and others. In spray-
ing farm pastures, along fences and
ditches, and along roads, keep in mind the
precautions to be taken against drift of
the spray. On cutover land the sprays are
most effective in killing sprouts, Fig. 5, C,
and Fig. 8, which may grow up from the
stumps, also noxious weeds which infest
cleared areas. In pastures, sprays con-
taining the chemical 2, 4-D will not per-
manently damage the common forage
grasses such as bluegrass, redtop and the
various fescues but will damage the clo-
vers common in pasture lands. However,
where weed infestation is heavy spot,
spraying can often be done effectively
without unduly injuring the forage crop,

" Ll e ':‘?#‘
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Folding Campfire Grid Packs Flat for Carrying

WELDED L w
i

The legs of this campfire grid,
which is made cf #g-in. wire,
fold flat against the top, the
latter being hinged in the cen-
ter. When folded, the grid takes
little space. No dimensions are
given as they can be deter-
mined best by the builder. o
When the unit is set up, a short length of welded and the legs should be long enough
wire welded to one of the halves rests to support the grid at the proper height
against the other half to hold the top rigid, from the fire when pushed firmly into the
as shown in the detail. All joints should be ground.—D. E. Horn, River Forest, Il

Hinged Hoisting Racks Speed Job of Washing Rowboats

The backbreaking job '
of cleaning, hosing and
draining rowboats by tip-
ping them on their sides
is eliminated with this
hinged hoist. The unit
consists of two racks
which are fastened to the
dock. An electric motor
mounted overhead raises
and lowers the boats
through a pulley and
cable arrangement. In the
upper view both racks are
shown partially raised,
while in the lower illus-
tration, one rack is sub-
merged so a boat can be
floated in and the other
rack is fully raised.—Or-
mal I. Sprungman, San
Diego, Calif.

@[ A whisk broom will re-
move the silks from sweet
eorn. After removing the
husks, just brush the ears
toward the stem ends.

AUGUST 1946




‘Masonry ‘Drive Nails’ Improvised
By Using Discarded Bolts

—

=5
= =

Good use can be made of discarded bolts
by converting them into masonry “drive
nails.” As the drawing shows, the threaded
portion is slit and then expanded in the
hole by placing a small steel wedge so that
it spreads the halves when the bolt is
driven in place.

Boxes Are Rolled for Storage

Whenever she gets cardboard clothing
boxes of the kind that are collapsible, one
housewife takes them apart and rolls them
into a cylinder. Kept thus, they require
little space for storage and are easily iden-
tified.—D. S. Bucher, Philadelphia, Pa.

Ruled Lines Printed With Roller
Secure Decorative Effects

Decorative bor-
ders are imprinted
easily and quickly
by means of this
simple roller. It
can be used also to
apply glue when
the latter is in-
tended only to
“tack” two pieces
together. Secure a
piece of single-
faced corrugated
cardboard with ei-
ther large or small corrugations, depend-
ing upon the distance between the lines
you wish to print. The cardboard is
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CORRUGATED
CARDBOARD

wrapped around the roller and the joint is
glued. Ink the roller by passing it over a
sheet of glass or smooth wood on which the
desired paint or glue has been spread in an
even film; then transfer it to the surface to
be treated.—Kenneth Murray, Colon, Mich.

Flypaper Is Barrier to Ants

If ants have
been getting into
your kitchen cabi-
net or other kitch-
en furniture, wrap
narrow strips of
flypaper around
the legs with the
sticky side out.
The strips present
a barrier across which the ants cannot
pass. When it becomes necessary, the
strips of paper can be replaced.

Fishing Flies Are Tied Quickly
With Drill Clamped in Vise

To speed the time required to wind the
bodies on fishing flies, one sportsman uses
a breast drill clamped in a vise. The hook
is held in the chuck of the drill and the
shank and eye are left free. The shank of
the hook should be centered so that it does
not wobble. After the body has been
wound in the manner shown, the drill is
dropped down in the vise so the crown
gear cannot rotate. Then the other parts
of the fly can be tied on the hook while it is
still being held in a convenient position.

H. Leslie Thompson, Sarnia, Ont., Can.

FLYPAPER
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From SEWING MAEHINE to JIG SAW

I e W e kW s M

By GUST M. LARSON

THAT old sewing machine long
relegated to the attic can be
converted into an excellent motor-
driven jig saw at practically no
cost. All you have to do is strip
the machine of its shuttle mech-
anism, located on the underside of
the base, and install the blade-
tension device shown at the right.
Thickness of the stock that the saw
will handle depends upon the
" stroke ‘of the machine at hand, al-
though it is possible to increase the
stroke of most machines simply by
raising the needle bar in the head.
Drive is by a %% or 1i-hp. motor
mounted on a hinged base to bring
it in line with the pulley on the
handwheel, A small insect spray-
er, attached by brackets to the
cover plate, is operated by the
needle bar to provide an efficient
sawdust blower.

The machine can be left on its
original stand, or you can set the
head and base flush in the top of a
sturdy bench. In either case, a
board must be installed, as shown
in the cutaway view, so that the
tensioner can be screwed to it, di-
rectly below and in line with the
needle bar. The tension device con-
sists of a floor flange threaded to a
slotted tube in which slides a
spring-loaded shaft. The tension of
the spring is adjusted by a nut at
the end to suit the blade being
used. A cross pin keeps the shaft
from turning in the tube, and a col-
lar and setscrew, soldered to the
upper end of the shaft, form a blade
clamp. The needle clamp will hold
jeweler’s blades but will require
enlarging for saber-type blades.
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Work Easily Sawed at An? Angle
Without Using Miter Box

SaW OVER
MARK

L = - —

If you want to miter molding and no
miter box is at hand, you can improvise
one. Draw the angle at which the wood is
to be sawed across a wide piece of scrap
board and drive two nails into the board,
parallel with the long dimension. Then hold
the molding against the nails and saw di-
rectly over the pencil mark, sighting along
the saw to keep it in line with the mark.

D. R. Brizendine, Forest Grove, Ore.

Cellular Rock Serves as Lighter

Any cellular, voleanie rock ean be used
to make a handy lighter for stoves, fur-
naces and fireplaces. The rock should be
about the size of an egg or an apple. It is
secured with wire and fastened to a length
of dowel for a handle. To use the lighter,
soak the head in kerosene, light it and place
it in the fuel to be burned. Because of the
porous nature of the rock, it will hold a
fairly large amount of the fluid and will
burn for some time.

Robert K. Smith, Klamath Falls, Ore.

Cotter Pin Makes Attaching Link
On Safety Chain

Safety or sash
chain can be at-
tached neatly to a
ring or other fas-
tening if the steps
detailed here are
followed. A cotter
pin is hooked over
the ring and the
legs spread slight-
ly, detail 1; then
the chain link,

COTTER PIN
BEMT UP
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which has also been spread slightly, is
slipped onto the legs of the cotter pin, de-
tail 2. Finally, the legs are bent upward
and over the head of the pin and the two
ends cut off, detail 3. This makes a strong,
as well as small and neat, attachment to
hold the chain.

Toothpicks Form Neat Spokes

In Model Wheels

Modelmakers
can save time and
do realistic work
when turning out
miniature wheels
with spokes by
using round tooth-
picks and cutting
them to the cor-
rect length. As the
toothpicks are
fairly uniform in

e I fF ™

TOOTHRICKS i \

length and perfectly round, little time is
required to make spokes by this method
and the work will be accurate and satis-
factory.

ROUND

Dowel Is Used for Sanding Stick
To Remove Glue From Holes

‘When replacing the lower rail on a chair,
the hole into which the round piece fits
must be cleaned of glue so the new rail
will fit properly. To do this make a sanding
stick by wrapping a small piece of sand-
paper around the end of a dowel which is
slightly smaller than the hole to be cleaned.
The stick is chucked in a brace. It is not
necessary to cement the sandpaper to the
dowel. It can be held until started and will
stay on during the sanding operation.

Herman Klein, Pittsburgh, Pa.

SAMDPAPER
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By Edward Zychal

USIHG parts of the original reflectors
and a little ingenuity it's no trick at all
to fit sealed-beam units in the headlamps
of an older-model car. The first step is to
check the outside diameter of the reflector
with the diameter of the sealed-beam unit.
This must be done carefully, using dividers
to transfer the measurement to several
points on the back of the reflector. Then
the reflector is placed face down on a flat
surface as in Fig. 1 and a line scribed with
a pencil as shown. In most cases, the diam-
eter of the scribed circle will be about 655
in., the diameter of the lens step on the
sealed-beam unit. This should be stepped
carefully with dividers to assure that the
measurement is correct. Then the thin
metal is cut through on the line with a 3-
cornered file as in Fig, 2. After cutting
around the reflecior, burr off the rough
edge with a file or emery cloth and round
over smooth. Only the rim is used.

Next, the unit must be provided with a
narrow cork gasket. This is attached with
a quick-setting cement or shellac. Make a I L W D)
trial assembly to determine the distance After rechecking diameter marked, reflector
from the rear curvature of the original is cut through with a three-cornered file
headlamp housing to the rear ecurvature of
the sealed-beam unit. Either a large coil
spring of light tension, such as a chair-
cushion spring, or a section of rubber hose,
Fig. 3, must be fitted in the space between
the unit and the housing so that there will
always be sufficient pressure to prevent the
sealed-beam unit from rotating. A section
of 2%-in, radiator hose with one end slit
at spaced points about the circumference
as in Fig. 3 will serve this purpose. With
old wiring, you'll get better lights if relays
are used. Also, it may be necessary to take
current direct from the battery. . . - .

Necessary plugs to fit the prongs of the Slitted piece of radiator hose Pl'ﬂ\:'id.ﬂ'!- pras-
sealed-beam units may be purchased from S T s fhe sediedibaton Unit in plase
auto-supply stores. In assembling, the
common lead is hooked up first. On many
cars this corresponds to the ground con-
nection so it will be necessary to bolt or
solder a ground wire to the headlamp
housing. The other two wires then are con-
nected to the plug., Be eareful to follow the
wiring color code so that the high and low
beams will work together. In assembling
the sealed-beam units in the housings make
sure that the tension is sufficient to prevent
the unit from turning. After assembling
the headlamps on, the car, Fig. 4, they : " - :
should be set, or aimed, in the usual way. Reassembling the headlomps and fastening

the retaining rims securely completes the waork

”FErEL reflector is marked by huldng pencil
steadily and rotating reflector face down

o Y 7
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AIR CLEANER choked with dirt saps engine
power and wastes gas. Remove the filter
element and wash thoroughly in gasoline.
Then dip it in light oil and allow it to drain
before replacing. Make sure connections
from cleaner to carburetor are leakproof.
Watch oil level in oil-bath type cleaners

FUEL PUMP sediment bowl must be emptied
of water and dirt regularly. Check the
pump diaphragm, too. Sudden increase in
oil consumption may indicate broken dia-
phragm is sucking engine oil from crank-
case. If flow of fuel is weak, blow out
the line with an air hose held at fuel pump
(remove tank filler cap first), and check the
line back to the tank for flattened spots

BATTERY neglect means short life. Check
regularly at least once every two weeks
and even more often in hot weather. In-
spect each cell to see that water level is
above plates at all times, and add only
pure distilled water when needed. If ter-
minals are corroded, scrape them clean
and coat with vaseline. Soda-water appli-
cation neutralizes acid on top of battery

DISTRIBUTOR check should cover inspec-
tion of housing for cracks that may retain
moisture and develop sherts; cleaning
sockets where high-tension wires enter the
cap, and smoothing pitted points. Remove
oil deposits, if any, and locate source, as
oil en breaker points will cause excessive
point burning. Over-ciled rotor wick or
oil from grease cup may be the trouble
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SPARK PLUGS fail in four ways: normal
wear, broken insulators, dirty electrodes
and excessive gap. Do not screw plugs
tightly in place; future removal of a
“frozen” plug may result in cracking the
insulator. Scrape accumulated carbon from
electrodes and check for excessive gap be-
tween them. In regapping, use a feeler
gauge and always bend side electrode

.
Y
’/"
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Minor things that you can
do yourself to save both time
and money and keep your
car operating attop efficiency

By Phil Ruskin

A N HOUR or two spent
occasionally in making
minor adjustments and re-
pairs on vour car engine not
only will be repaid in the
pleasure of driving a car that
gives peak performance, but
also will help delay the time
for a major overhaul job. Effi-
cient fuel and ignition sys-
tems, Fig. 4, are a must if an
engine is to deliver its power
smoothly and economically,
so start the check with the fuel system.
Fuel pump: This is the heart of the sys-
tem and should be checked first. Discon-
nect the fuel line on the discharge side of
the pump. Then turn the engine over a
few times with the ignition off to see if the
pump is delivering sufficient gas. If the
flow is insufficient, blow out the fuel line
and clean the pump sediment bowl. Be
sure the tank vent is open., A weak flow of
gas may indicate that the trouble is in the
fuel pump itself.

Carburetor: Aside from fuel pump fail-
ure, improper functioning of the carburetor
is another primary cause of poor engine
performance, Check the float and needle
valve to see that the latter seats properly
and that the fuel level is maintained at the
correct. height in the float chamber. This
varies with the different cars. The correct
level recommended for each individual
make of car can be had by consulting a
dealer or manual. However, in the absence
of this information, the correct level can
be determined, to some extent, in the fol-
lowing way: When the fuel level is too
high, the carburetor will be flooded when
the engine is not running. If it is too low,
the engine will perform poorly, especially
when attempting rapid acceleration. Be
sure that all vents and jets in the car-
buretor are open and in working condi-
tion. Set all manual adjusting screws to
give the best engine rhythm when it is
idling at a speed equivalent to 20 m.p.h. If
the engine has an automatic choke, be sure
that it remains closed when the engine is

AUGUST 1946

cold, and open when the engine is warm.
All gaskets around the earburetor must be
leakproof. Engine idling should be adjust-
ed to the lowest speed at which the engine
will turn over smoothly. Some carburetors
have a screen in the inlet pipe that requires
periodic cleaning.

Air cleaner: A partially blocked air
cleaner causes excessive fuel consumption
and may be the cause of a sluggish engine,
Remove the cleaner and wash all parts in
gasoline, Reoil the copper-gauze filter and
allow it to drain before replacing. If the
air cleaner is an oil-bath type, refill the
reservoir to the level mark, This usually
requires about a pint of oil.

Battery: A faulty ignition system will
cause an otherwise good engine to run
poorly. Test the battery and see that the
electrolyte covers the plates at least 34 in.
A fully charged battery should have a spe-
cific gravity reading of 1.280 and should
never be allowed to fall below 1.250. Clean
the corrosion from the terminals with a
wire brush and wash the top of the bat-
tery with a solution of baking soda, rinse
off with warm water and wipe dry. An
application of grease or petroleum jelly to
the terminals will help prevent corrosion.
It’s especially important that the ground
cable connections be tight and clean. Re-
place broken and frayed battery cables.
With the battery in good shape, ample volt-
age is assured. Next comes the ignition
coil. It's best to have it tested at a garage,
but you can make a fair test by pulling the
high tension wire from the center of the
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distributor and holding it 35 to 1% in. from
the motor. If a spark jumps to the motor
when the distributor points are broken,
likely the coil is all right.

Distributor: Check to see that it is clean,
that all parts are lubricated, Fig. 1, that the
casing is not cracked and that the springs
are in good condition. Also see that the
breaker points are not unduly pitted and
are timed perfectly. If the points are pitted
slightly, use a coil file to smooth them. Or,
better still, replace them. Badly pitted
points that produce a long, hot are when
they break with the ignition on usually in-
dicate a weak condenser, If this condition
is apparent, both the points and condenser
should be replaced. A mark on the fly-
wheel of most cars permits timing the
points to a close degree of approximation
without the use of an instrument. When
the mark is centered in an index hole in
the housing, the points should begin to
break for firing the No. 1 cyl-
inder. Check with a dealer to
obtain the correct firing order
of the engine and the gap re-
quired between the breaker
points when they are wide
open. Use a regular feeler
gauge to test the clearance. If
the timing of the cam in the
distributor is off, it can be
adjusted by loosening the
distributor on its shaft and
turning it until the correct
moment of “point breaking”
is found. Check the ignition
wires for breaks in the insula-
tion, wipe them eclean of oil

not come in contact with hot engine parts.
Also, it's a good idea to clean and polish
i;l'ie wire sockets in the distributor as in

ig. 2.

Spark plugs: Before removing the spark
plugs, clean the walls around them so that
dirt will not fall into the cylinder. Look
for cracks in the porcelain insulation and
adjust the electrodes, Fig. 3, to a gap of .025
to .029 depending on the maker’s instrue-
tions. Adjust only the side electrode, never
the center one. If the electrodes are badly
burned, or if the plugs are very dirty and
rusted, replace them. In replacing the
plugs tighten them just snugly, do not
draw them up tightly. The right type plug
to install is important. Where you notice
that the insulators of the plugs become a
brownish color quickly and the electrodes
burn away, they should be replaced with a
cooler running plug having a short shank.
If the plugs are wet, sooty and fouled all
the time, a hotter running plug—one with
a long shank—is needed.

Road test: When the tests so far have
been made, give the car a road test. You
may find the carburetor needs adjusting.
If the engine “rolls” or it seems slug-
gish and black smoke pours from the ex-
haust following rapid acceleration, the car-
buretor mixture is probably too rich, that
is, too much fuel in proportion to air. On
the other hand, if the engine “spits” and
lacks power, the mixture is perhaps too
lean. During the road test, try hill climb-
ing. Here you may find that the spark is

MAKE SURE VENT
IS NOT CLOGGED
IN FILLER CAP

GOOD INDICATION
THAT CARBURETOR
NEEDS ADJUSTING

and dirt and see that they do
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advanced too much for the type of fuel
being used, causing the engine to knock
and lose power. Recheck distributor and
spark plug gap. Also, check engine com-
pression by letting the engine idle down-
hill in high gear. Good compression should
hold the car back fairly well. On level
grade a good six-cylinder engine should be
able to pull evenly at less than 5 m.p.h. in
high gear. Another thing to check is the
condition of the piston rings and eylinder
walls. If blue smoke is observed from the
exhaust during fast acceleration, it indi-
cates that lubricating oil is passing the pis-
tons, and the rings or eylinder walls need
attention.

Engine compression: If the engine still
performs poorly, look for faulty compres-
sion. First check the valve clearance with
a feeler gauge placed between the valve
stem and the actuating mechanism when
the valve is fully closed on its seat. Exam-
ine the condition of the valve springs too.
Testing engine compression accurately re-
guires a special gauge, but by removing
the plugs, one at a time, and holding the
hand over the plug opening while the en-
gine is being turned over, you'll be able to
detect a weak cylinder. Another way is to
“short” one or a pair of spark plugs while
the engine is running. A weak cylinder
will show very little if any decrease in

 engine speed when it is shorted out, which

indicates that it is doing little work. A

@J

third method of finding a weak eylinder is
to crank the engine over slowly by hand,
and count each cylinder as it comes up on
its compression stroke. Less compression
in cranking will be noted if a eylinder is
weak, If regrinding the valves makes no
appreciable improvement in compression,
the pistons and cylinder walls need atten-
tion. This, however, amounts to a major
overhaul job which should be done by a
competent mechanic. Finally, it's a good
idea to check the engine temperature dur-
ing tests. If the cooling system is in good
condition it will remain fairly constant.

KEEP HIGH-TENSION
WIRES FREE
OF OIL

WASH THE AIR-CLEANER
FILTER IN GASOLINE
AND RE-OIL

2]

MAYBE THE FUEL
LINE NEEDS
e BLOWING OUT

B o PRl
Bt Baaine 8 205

g 4 T,
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DONT FORGET TO
CLEAN THE
SEDIMENT BOWL
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Trouser Hanger Clamped to Saw
Serves as Depth Gauge

When you must make a saw cut in from
the edge of a board to an exact depth and
there’s no suitable depth gauge at hand,
just clamp a trouser hanger on the saw
blade and measure the distance from the
points of the teeth to the bottom edge of
the hanger. Then adjust until the distance
corresponds to the depth of cut you re-
quire.~William Swallow, Brooklyn, N. Y.

Guard Over Blade of Shoe Scraper

If a guard is
placed over a
shoe scraper, it
willprevent injury
should anyone trip
and fall on it, The
guard must be
large enough to
permit insertion
of footwear.

SHOE SCRAPER

Saving Gasoline in Storage
You'll increase your auto mileage and
tractor acreage from a given drum of gaso-
line by the simple precaution of preventF
ing its evaporation in storage. The sun's
heat will=volatilize gasoline even in mild
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weather and waste much of the fuel. To
avoid this, the storage tank should be
shaded. Any kind of a simple shelter will
do—just a roof is sufficient as long as it
is wide enough to keep direct sunlight
away from the tank.

Linotype Slug Impresses Name
On Leather Goods

Personal articles
made of leather .
may be stamped &
with a linotype
slug bearing your
name to identify
them. Use the slug
as you would a
metal stamp and
tap it with a ham-
mer lightly to
make a good im- ) .
pression. The slug can be obtained from
any job printer for a nominal fee. A fairly
large type should be used, and preferably
a Gothic face, so that the impression is
clean cut.—H. P. Cesary, Syracuse, N. Y.

Wire and Bolt Form Hose Clamp
For Emergency Use

An emergency hose clamp having great
strength can be made from a length of soft
wire and a stove bolt. The two ends of the
wire are twisted together to form a loop
which is flattened. Then the double strand
is twisted, with eyes left in each end to re-
ceive the bolt. In application the clamp is
wrapped around the hose twice and pulled
up tight with a screwdriver as shown.

John Krill, Youngstown, Ohio.

LUINOTYPE SLUG ;.. x5
2 g iy
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QUONSET HUT & .

1‘;{;;"‘\ ARt
for your Dog (&7 Dt
By Hi Sibley

IT may be that every dog has his |2
day but until that time he |
should have a home of his own and
it should be snug, warm, well ven-
tilated and clean. If you think as
much of your pet as he does of you,
just any place won’t do. So his f
home will have to be something :

I

|
extra special and here’s a good %
suggestion—a house patterned aft-
er the well-known Quonset hut
and retaining the essential features of the
full-sized structure. The double walls are
sheathed inside and out with Yg-in. hard-
pressed board. Linoleum can be used but
is not so durable for this purpose. Space
between the double walls is filled with -
in. soft-pressed insulating board cut to fit
between the supporting strips as in Fig.
2. Ends are triple thickness: l%-in. wood,
two thicknesses, with insulating board in-
side, as in Fig. 1. Note that the ends are
shaped to form a 7s-in. step which takes
the 15-in. inner wall plus the thickness of
the insulating board.

Dimensions given in Figs. 1 and 2 are
about average. The house can be made
larger but not much smaller due to the
shortened radius of the curved top. Hard-
pressed board will not take the bend satis-
factorily on a radius much less than 12 in.
as given. Make the ends first, using strips
of solid stock nailed or screwed together
with the grain at right angles as indicated.
Or use 14-in. waterproof plywood if avail-
able. No size is given on the door opening, .
as this is optional. Size of the ventilator Kl [ 1] GALY. IRON
opening and the sliding sheet-metal cover n '

Then follow with the strips and the in-
sulation. Qutside sheathing should be cut
so that it overhangs the ends and lower |%"X1"
edges about 15 in. This will prevent water
working underneath and onto the floor.
It's a good idea to coat all joining edges
with paste white lead or waterproof glue

SLIDING
are given in Fig. 2, B, cwER
Assemble by nailing the inner wall to | :
the ends. Space the nails about 1 in. apart. — ol

%" PRESSED

BOARD
before nailing the outer sheathing in place.
Bottom construction is very simple. Ends INSULATING
of the hut should overhang the ends of the MATERIAL |
bottom board® about % in. when the parts
are assembled. The canvas curtain, A in @ ,
Fig. 2, and the visor of 15-in. hard-pressed
board or light sheet metal finish the job = %" BOARDS |
ready for painting. e
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Slipped over the bumper guards to rest on the
. rear bumper, this extension board serves as sup-
" port for the lower end of the double mattress

Although it is not necessary that the board
carry a heavy load, for strength it should be
a tight fit against the reor deck of the car

Rear-deck extension provides a comfort-
able bed for two, and o tarpaulin gives
privacy. The entire outfit is stored in
a small space in the rear of your car

By Jim Robinson

HE roadside is your bedroom when

your car is equipped with this rear-
deck “sleeper”. The rear-deck compart-
ment on most coupes and even some sedan-
type cars is roomy enough so that, if a
short extension board is added, it can ac-
commodate a double mattress. Since the
dimensions of the extension will vary with
different cars, it might be well to cut a
f\:;_per pattern first, being sure it fits and is

ge enough to support part of the mat-
tress. Both the extension board, Fig. 1, and
the tailboard can be cut from 3j4-in. ply-
wood. Note in Fig. 2 that the curved side
of the board follows the curvature of the
car closely. If necessary, hinge a support
at the rear of the extension board to keep
it in place, As a precaution, make a wood
brace that can be wedged between the
rear-deck door or cover and the bumper
guard, Fig. 3. Figs. 4 and 5 show the com-
pleted bed. Finally, a tarpaulin, Fig. 6, is
thrown over the rear deck and lashed down.

As a safety precauvtion, o wooden brace sup=
ports the rear-deck door. The base of the sup-
port is wedged tightly into the bumper guard
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A pad placed on the floor of the rear deck
protects the mattress, after which the latter
is unrolled and the bed is ready to be made

POPULAR MECHANICS



Bed is made up and ready for occupancy. As protection against weather and to insure
The tailboard, fastened to the extension board, privacy, a tarpaulin is thrown over the rear
is an aid in keeping the matiress in position deck and tied to the bumper and door handles
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Miter Gauge Used as Protractor
For Marking Angles

POWER- SAW
MITER | GAUGE

To use a power-saw miter gauge as a
protractor, turn the gauge upside down
with the face against the piece to be scribed.
Then scribe the lines along the face of the
bar that fits into the table groove. The
angle to be drawn is set on the angle scale.

Robert J. Lux, East Aurora, N. Y.

How to Make Small Paper Baler

Constructed from odds and ends of lum-
ber and an old auto jack, this paper baler
will produce neat and compact bundles of
scrap paper. Although width and depth

A X 4" STOCK
-':,"—j__ |
I ’l
T-
|
3
L
e e ] 1
1% 5TOCK M
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are not dimensioned and can vary to suit
individual requirements, a width of 22 in,
and a depth of 15 in. would be about
average. Note that provision is made for
slots in the top and bottom platforms so
that twine can be passed around the paper
when it is ready to be tied and taken from
the press. The jack, which furnishes the
pressure, is placed between the top plat-
form and a 2 by 4-in. piece which is fas-
tened to the side members.

E. A. Rerucha, Franklin Park, I1L

Bumpers Cut From Rubber Heel

If you are un-
able to obtain rub-
ber bumpers of the .
type used to pro- - SR
teet furniture, —
they can be cut L=
flrﬁlmuq rubber < R

eel, Using a razor WASHER o
blade, cut the heel o — NML\
into cubes so that i

i L] :I;:_-__ ;}
a nail hole is in the

center of each cube. Each hole is fitted
with a small washer through which a small
nail is driven with a nail set for attaching
the bumpers to the furniture.

Coins Used as Gasket Patterns

Whenever you want a round gasket of
thin rubber, leather or heavy paper, hold
the material between two coins of the same
denomination and cut around them with a
pocket knife. The diameters of coins are
as follows: dollar, 132 in.; half dollar, 1%4s
in.; quarter, '3 in.; nickel, ¥4¢ in.; penny,
%4 in., and dime, %3 in. The hole in smaller
gaskets can be punched and in larger gas-
kets it can be made by cutting around
one of the smaller coins that is nearest the
desired diameter.

Bob Hewitt, West Hartford, Conn.

Stop on Tap Prevents Breakag

Threading blind
holes with an ordi-
nary tap is a risky
business because
breakage is almost
sure to result if
the tap strikes the
bottom of the hole.
In most cases a
bottom tap is used for this purpose. But
you can thread blind holes with an ordi-
nary tap without danger of breakage if you
first run lock nuts over the tap thread and
adjust them so that the tap will cut the
thread to the desired depth.

M. E. Frick, Evansville, Ind.
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Everyone who vacations in the woods is
familiar with the shelflike fungi often found
growing on the trunks of large trees. When
dry, these plant growths are of such a hard
and woody nature that they can be carved,
sawed and nailed without breakage. Most
of the parasitic plants of-this particular
species, known as bracket fungi, are of a
grayish-white color but some, more rare,
are colored a brilliant red. Any of these
growths can be made into attractive and
novel wall shelves, or racks, for the summer
home or woods camp. Fig. 1 offers one sug-
gestion, using a small tree crotch as a sup-
porting frame. The back of the crotch
frame is planed flat so that it will fit neatly

HOLES

HIPPLE

TIGHTLY
PLUGGED
WITH

WoOoD
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tic Wall Rack Has Shelves
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of Bracket Fungi

against the wall. The shelves are fitted
and nailed to the opposite side. Fig. 2
shows a combination wall plaque and tie
holder, The flat surface of the dried fungus
plant is decorated with an oil painting,
which is protected by a coat of copal var-
nish after the oil colors are dry.

Steamer From Pipe
For Modelmakers

Constructed of 1 or 116-
in. pipe and heated with
a blowtorch, this compact
steamer will be welcomed
by modelmakers as a so-
lution to their bending
problems. Note that the
upper pipe is removable
and various lengths can
be used to accommodate
wood of different lengths.
The unit which is shown
in the upper left-hand de-
tail keeps the wood out of
the water, To keep steam
out of the support, the
nipple which connects the
tee tothe elbowisplugged.
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By Paul Hadley

EGARDLESS of size or kind, almost

any garden—the one right in your own
back yard—is full of interesting and lively
subjects from which you can make salable
pictures if the lighting and composition
are right at the instant you trip the shutter.
To be of interest and use to editors of farm
and garden publications, photos of these
subjects must have good composition.
Composition gives a photo life, interest,
action—tells a simple story at a glance,
without words. Photos offered for sale
must be crisp, sharp and clear, of good con-
trast in the light and dark areas, and above
all they must be interesting. Take as ex-
amples the two simple shots, Figs. 1 and 8.
There is nothing espeecially unusual about
the composition of the photo in Fig. 1, ex-
cept that it shows how onion sets are
planted in the small home garden, but that
is of interest to a great many people. The
same is true of the photo, Fig. 8. It shows
exactly how sweet potatoes are bedded,
the first step in the propagation of the
plants. Moreover, these two shots attract
attention simply because they show people
doing something.

On the other hand, Figs. 2, 3, 4 and 5 are
examples of photo stills of familiar garden-
plant blossoms. The important points to
notice about these four sﬁuts are the crisp
detail and the bold quality brought out by
close-up focusing combined with unusual
angles and a careful timing of the exposure.
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White hollyhocks photographed
against a blue sky, using a dark
yellow filter. Such flowers always
are goos subjects for close-up photes

One, Fig. 4, is taken with flash lighting and
instantaneous exposure, the lighting being
so arranged that the undersides as well as
the top sides of the leaves are illuminated.
Thus the subjéet is made to stand out in
bold outline against a dark background.
Essentially the same effect can be achieved
by using floodlights, Fig. 9 being a good
example of the results that can be obtained
by a careful prearrangement of camera and
floodlighting.

Figs. 2 to T inclusive are examples of
close-ups of garden subjects, literally hun-
dreds of which are possible in any vegeta-
ble or flower garden. The two photos,
Figs. 6 and 7, were taken on a table top,
using a background of dark cloth. Notice
how these shots give the feeling of a bounti-
ful harvest of perfect specimens. This ef-
fect is achieved by the number and ar-
rangement of the vegetables and the fact
that the photos are taken with the camera
close to the subject in each case. For this
type of photography a view camera with a
long bellows is usually best. Mounted on
a steadiy; tripod and equipped with the
proper , & view camera can be focused
at very short distances. The large image
on the ground glass can be carefully
studied for the most effective composition
and placement of the subject before the
picture is taken. A reflex camera of the
long-bellows type also is useful for this
close work. In the reflex camera the image
is reproduced on the ground glass right
side up. You see the subject just as it will

POPULAR MECHANICS
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Low-angle shot of onion seed heads,
using a dark yellow filter to strength-
en color values. The photograph was
token against a clovd bockground

appear on the print. In order to
get fine detail in close-ups of such
subjects as those in Figs. 6 and T
you use a comparatively slow
shutter speed and a small stop, and
for extreme close-ups it often is
necessary to use an auxiliary or
portrait lens. This is simply an at-
tachment that slips over the regu-
lar lens and makes it possible to
focus on small objects only a few

inches from the camera.

Film to be used on close-ups of
the kind already described, in
fact, any ordinary outdoor work,
should be moderately fast and

This flash shot of o sunflower was
taken at night. In night photos
taken by flash, detracting back-
ground detail is usvally eliminated

color corrected for best results,

This means a fairly fast panchro-
matic film of the press type which
generally gives better rendition of
the red and yellow values. Size of
the film is largely a matter of
choice, but 4 by 5, 5 by 7 or 8 by
10-in. sizes give acceptable contact
prints without enlarging. Many
professional photographers prefer
to work with the larger film sizes
as a matter of speed, economy and
quality of prints. Others regularly
use the smaller film sizes and en-
large from the negatives to the
print size desired. This method
has the advantage that slightly
under or over-exposed negatives
can be corrected in the process of
enlarging to give a final, large-
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Flower of the lowly pumpkin given
an unusual orchidlike delicacy by a
close-up shot, The camera must al-
ways be supported on a steady tripod

Above and below: Close-ups of vegetables are of interest to
farmers and gardeners. These photos are typical dark-back-
ground shots that leave the impression of bounteous yields




size print of acceptable quality. Also, by
using the various common grades of en-
larging papers, other minor defects of the
negative can be corrected or modified.

Close-up shots of insects are quite easy
to make with the camera equipment de-
seribed. They fit in well with stories on the
control of garden pests. Figs. 10 and 12 are
examples. Sharp focusing and correct tim-
ing of the exposure are the first essentials
in insect photography. Careful selection of
the subject and its surroundings—compo-
sition—is equally important to success, Al-
though artificial lighting can be used, as a
rule daylight is best. The large spider
shown in Fig, 10 is quite brightly colored—
henee it will be necessary to take. careful
note of the background. The camera must
be placed so that there are no vines or
edges of leaves which closely paralle]l the
legs or follow the outline of the body of the
insect. Such defects in the composition will
spoil the picture, Use a camera with a long
bellows extension and, if necessary, a
portrait attachment on the lens so that the
subject can be focused close up and the
image enlarged several diameters. In this
way the image covers the greater part of
the ground-glass area and most or all of
the unnecessary adjacent detail ean be
eliminated from the picture. If necessary
to use direct sunlight, try to maneuver the
subject or eamera into a position where the
former will be sidelighted or high lighted in
such a way as to bring out the contrasting
body colors in their true values.

night shot having the effect of throwing Hﬁwghhnmhuhhumimuﬂplnﬂmﬁh
subject into bold relief against @ dark bock« gorden spider pleased about
und. Taken with floodlights and time expeosure hﬂhﬁhhpkhuhkmhwdtnduhwfnﬁhn

seems none foo
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Fig. 12 presents another problem along
the same line. Here the subject must be
photographed w rith parts of large plant
leaves in close proximity. An enlarged
image and needle-sharp focus are the first
considerations. Then the camera is moved
about by trial settings until the available
light high lights the subject in sufficiently
clear outlines, Proper location of the image
on the ground glass and the correct ex-
posure time complete the essential details
preliminary to taking the picture, A good
quality exposure meter is helpful in ac-
curately measuring the available light and
determining the proper exposure time. Be
sure that the meter is set to the speed
rating of the film yvou are using.

The photos in Figs. 11 and 13, like those
in Figs. 1 and 8, effectively picture the
human-interest angle of garden photogra-
phy. The first, Fig. 11, emphasizes action
and is taken fairly close with the purpose
of registering fine detail and giving the
feeling of movement, Often it is well to
have the subject rehearse the action sev-
eral times so that when the picture is
finally taken the pose will be natural. In
Fig. 13 the shot is taken at a low angle to
emphasize height of the vine which is the
point of pictorial interest. Notice that the
figure has been purposely posed in the act
of reaching upward, another detail serving
to direct attention to the unusual feature
of the picture. The composition of such
photos as that in Fig. 13 should be care-
fully planned with these points in mind.

F =R
W.

“though he appears shy here, he's a voracious feed-
er and no gardener con overlook his depredations

Tmnhvhnlﬂﬂﬁﬂdnn’l.m ﬂﬂfm d
e boasting u “green finger” lan
challenge nf_wdul pbm uﬁu‘lflbm.:1=._
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Basic Background Can Be Altered
. For Different Effects

A background that can be altered to ob-
tain a number of different effects is a
welcome addition to the photographer's
studio. Panels of heavy insulating board
are used and should be nailed to furring
strips that are fastened to the wall. The
panels should be flush with the floor and
ceiling. An aqua-colored water paint is
ideal as a finish and a paste made of the
paint should be applied before the second
coat to fill eracks and nail holes. This color
makes a proper background for most sub-
jects, but variety can be obtained by at-
taching different colors of cloth, paper,
netting, ete., with push pins.

Ivan Grosvenor, Richmond, Ind.

Short Pieces of Movie Film Stored
In Dental Flat-Tape Boxes

I find that empty dental flat-tape boxes
make excellent storage cans for titles and
other short film cuts. In editing a reel,
shots cut out can
be stored for fu-
ture use. When
splicing on titles,
just enough of the
film is fed from the
can to make the
splice and the rest
is not handled,
eliminating the
possibility of fin-

DEMTAL-
TAPE
BOX
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ger prints. A piece of adhesive tape
wrapped around the can will seal it and the
tape is marked for identification.

C. W. Philpot, Laurens, S. C.

Safelight for Photographic Paper
i)

Here's a safe-
light that is made
easily by using a
small bottle in
which photo-
graphic chemicals
are kept. Cut a
11g-in. hole in the
cover and solder
an extension sock-
et in this hole,
With a Tl%%-watt
bulb in the jar,
and with the light
properly placed in
the darkroom,
good illumination
will be secured.

: BROWN -
a GLASS JAR

Protecting Extra Cable Releases

Because cable releases that have been
kinked sharply are apt to be unreliable in
operation, extras that you carry in your

case should be protected. One way of do-
CORRUGATED

ing this is to glue
a strip of corru-
gated paper inside
the lid of the cam-
era case and coat
the paper with
clear lacquer. One
cable release will

fit snugly inside CAMERA
each corrugation. e RO

Pipe Cleaner Will Dust Negatives
Without Damaging Emulsion

If nothing else is available for the pur-
pose, pipe cleaners can be used to remove
the dust from film negatives. The cleaner
will not seratch the emulsion, as might be
the case if the fingers were used.
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1. This wood turner is— 2. What's wrong here? 3. You'll find these on—
(o) Indexing (c) Cutting off (o) Hand position (¢} Guide (o) High choirs (c) Folding screens
{b) Making sizing cuts (d) Inletting (k) Start of cut (d) Wood grain (b)) Desk lids  (d) Drop-leaf tables

4. This joint is named from a— 5. What's wrong here? 6. Heart side of this board is—

(a) Tree (c) Fish {a) Grain of wooed (c) Saw height (a) Top edge (c) Rear side
(b) Flower (d) Bird (b) Kind of saw (d) Table insert  (b) Face side (d) Bottom edge

..;:ﬂ‘::-h wi | . { . . ":‘.'.
7. Mast of this boat is— 8. This lathe is called— 2. Motor of this electric drill is—
(o) Walnut burl () Snakewood (o) Gap bed {c) Quick change (a) Constant speed (c) AC only

(b) Spruce {d) Crotch maple (b) Turret {d) Autoamatic (k) Universal (d) Split-phase

10. Soon he will be— 11. This molding is a—

(a) Scraping (e} Knurling (a) Cove (c) Dentil
(b) Cutting (d) Tapering (b) Bead {d) Flute
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Wire Template Transfers Outline
Of Intricate Shapes

—- BRAD
5 nuanu

mns WwWOooD " BAND
STRIPS \-4*///-""'

Made from a few lengths of wood, a
strong rubber band and a number of light
wire rods, this adjustable template can
be used for such jobs as fitting linoleum in-
to awkward corners by transferring the
outline of the corner to the linoleum. Or it
can be used by artists and draftsmen to
make drawings of unusual shapes without
taking intricate measurements. The meth-
od of assembly is shown in the detail. To in-
sure best operation of the template, the
rods must be perfectly straight.

C. L. Mechan, Lakeview, Ont., Can.

Preventing Frayed Rope Ends

Rope ends may
be prevented from
unraveling by
coating them with
a cellulose china
cement. Treated in
this manner, the
ends will with-
stand wear with-

ROPE ot
Wooo o= . out chipping the
e cement.

Conserving Rubber Bathing Caps

To prevent cracking of rubber bathing
caps that have been stored over winter,
they should be rubbed between the hands
in warm soapy water to which a small
amount of household ammonia has been
added. This treatment will make the rub-
ber soft and pliable and prevent splitting,
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which may occur if the cap is forced over
the head while dry and brittle.
Mrs. Virginia Arral, New York City.

Fisherman Uses Typewriter Spool
As an Emergency Reel
One fisherman S
used an old type-
writer spool as a
temporary reel
For a crank he
turned a shoulder
on a short length
of rod and sol-
dered it in a hole
drilled in the
spool, which was
attached to the
pole by a bolt, a nut and washer being used
as a spacer between the spool and pole.
H. Byt Werk, Grand Rapids, Mich.

“Flower Basket” for Lawn Shrubs
Is Built With Barrel Staves

Unusual and attractive, this “flower bas-
ket” will command attention from passers-
by. It is made with barrel staves which are
turned outward and held together with
bands of pliable wood. The handle is of
similar material. The basket, minus a bot-
tom, is filled half full of rich dirt. A ram-
bling rose is ideal for the basket, but other
plants can be used to obtain a “bouquet”
effect—R. Lee Sharpe, Car rnllton. Ga.

"= TYPEWRITER
SPOOL



YDUR woodturning
lathe is quickly con-
verted to a bench saw
when equipped with this
setup. All you do is
mount an arbor and saw between the lathe
centers as in Fig. 1, lower the table over
the blade and you're ready to start sawing.
When not in use, the table swings back out
of the way against the wall as in Fig. 8.
Such a setup naturally requires that the
lathe be mounted on a stand or bench
which can be pulled out into the center of
the room to permit ripping long stock.
The original saw was made for a lathe
having a 9-in. swing, although with a few
changes in dimensions
the idea is adaptable to
any size lathe. The first
step in construction is to
make the saw arbor de-
tailed in Fig. 2. This is
machined from a length
of 13g-in. cold-rolled
steel to accommodate the
bore of the saw blade.
One end of the arbor is
bored and threaded inter-
nally to screw onto the
threaded lathe spindle,
and the other end is fitted
with a bronze bushing
which is pressed in place
to receive the tailstock
center, In use, the hole in
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Hinged table that lowers over
saw blade mounted between
centers will convert a lathe
into an efficient bench saw .

the bushing is filled with
grease before the center is
engaged. If you wish, a
ball-bearing “live” center
in the tailstock can be sub-
stituted for the bronze bushing. For best
results, the lathe speed should be approxi-
mately 4000 to 5000 r.p.m. for an 8-in. blade
and proportionately faster or slower for a
smaller or larger one. The saw blade should
be mounted near the tailstock end of the
arbor to reduce whipping and vibration to
a minimaunmn.

Fig. 3 shows the rear support to which
the saw table is hinged. The support con-
sists of two angle-iron brackets, of a size




to suit the lathe at hand, bolted to a 1-in.
hardwood strip, the brackets being bolted
permanently to the bench top. The saw
table is built up from three hardwood
boards %4 by 10 by 30 in., which are dow-
eled and g]l,h,:f] together l,:L_lgt_iju"ise as shown
in Fig. 5. Several bar clamps are used to
draw the pieces together tightly. Cleats
3 in. wide are screwed to the underside of
the top at the front and rear edges to keep
the surface flat. If yvou are able to obtain
34-in. plywood, the table can be from a
single piece, 30 in. square, or a stock draw-
ing board or a breadboard of a suitable
size can be purchased and used for the
table. Still another method, in some re-
spects the best, is to rip 30 1-in.~wide strips
from 1-in, hardwood and glue these togeth-
er with waterproof glue. A top made in
this way is exceptionally rigid and will not
warp. Where it is desired to use the saw
to make shoulder cuts, grooves, ete., the
depth of cut is regulated by two flat-iron
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legs as in Fig. 7. These extend
through holes in the bench top
and are made adjustable by a
clamping device which consists
of a section of angle iron fastened
to the bench top and tapped to
receive short cap screws and a
plate. Tightening the screws
locks the table at any set posi-
tion and loosening them allows
the legs to be withdrawn and
moved with the table when not
in use. The legs are pivoted to
the front edge of the table with
brackets of angle iron in the
manner shown in Fig. 7.

The rip fence, Fig. 4, operates
in a groove across the rear of
the table, and is locked in posi-
tion with a setscrew which bears
against a metal facing strip at-
tached to the front edge of the
table. A groove for the erosscut
guide is run parallel to the saw
slot and on the right-hand side
of it. If you wish, the slot can be .
enlarged and provided with an insert so
that a dado head can be mounted on the
arbor. Both grooves should be cut about
14 in. deep so that the guide bars are
slightly below the table surface. The fence
on the rip guide is a length of angle iron
braced as shown. The crosscut guide is
made according to Fig. 6, and it is im-
portant that the head be attached to the
metal bar at 90 dezrees. While its use is
restricted to crosscutting only, miter cuts

Two tools in one—simply mount the arbor between lathe centers,
lower the table and, prestol—you have an excellent circular saw

can be made with it by using a template
block of the desired angle between the
work and the guide. Or a trunnion of
metal or wood, patterned after a commer-
cial guide, can be attached to make the
head adjustable for angle cutting. You
even may be able to purchase a regular
cutoff gauge and cut the groove in the table
to fit it. Complete the job by sanding the
table and applying a coat of thinned shel-
lae. Then sand lightly and wax.

Guard on Conveyor-Belt Roller Prevents Injury to Hands

ROLLER
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To prevent injury to his workers, one
plant manager had wooden guards in-
stalled ahead of the rollers on the convey-
or-belt system. Previous to this, several
workmen had been injured by catching
their hands between the roller and the
belt. With the addition of this safeguard,
such accidents were eliminated.

W. F. Schaphorst, Newark, N. J.

Use for Broken or Short Drills

For the mechanic who has a small high-
speed grinder, here is a way to use short
and broken drills, sizes 30, 31, 32, 15 in.,
41,42, 43 and %z in, The 30, 31, 32 and Y4-in.
drills will fit the 14-in. collet while the
other four will take a %52-in. collet. First
grind the drills off square and then grind
to give the cutting edge clearance. These
altered drills will do well as cutting tools.
The high-speed type drills will, of course,
give the best service.

0. A. Nitz, Helena, Mont.
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Battery Cable Is Repaired Easily
With Copper Wire and Solder

\ e

FRAYED CABLE

i G

WOUND TOGETHER

- T

COPPER-WIRE WRAP

SOLDERED AMD TAPED

If battery cables become frayed or bro-
ken, they can be repaired by winding the
ends together and wrapping the exposed
area with bare copper wire of a medium
gauge. Following this, flow solder onto the
joint and then wrap with friction tape.

Jack Bronte, Grass Valley, Calif.

Paper-Clip Hooks Can Be Moved

As Convenience to Draftsman

The draftsman who likes to work with
his board set at a steep angle will find that
these paper-clip hooks hold his instru-
ments and triangles so they will not slide
off onto the floor. The hook is formed by
bending the clip and the short end is in-

APER
cLiP
| MASKING

TAPE
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serted in a small square of masking tape.
The tape holds the hook on the board, and
since there would be no damage to the
paper, when convenient the hooks may be
placed on the drawing.

Louis Gilbert, Philadelphia, Pa.

Pencil Leads Used in Compass

When I experi-
enced difficulty in
obtaining leads of
suitable hardness
for my compass, I
found pencil leads
made an excellent
substitute. Leads
having a hardness
of HB and H are
good for outline
drawing and 2H does well for construction
lines. Pencils that are too short for draw-
ing can be used to obtain the leads.

Peter Shour, Montreal, Que., Can.

Carboloy Tip on Steel Scriber
Prolongs Life of Instrument

A dull seriber \ POINT
@x. s
SAW

on the layout
SLOT

bench could be
the cause of a cost-
ly error. When
your scriber slides .
over the surface
without cutting a
clean, true line,
make a new one
by using a length
of He-in. rod. Saw
a slot on one end wide enough to hold a
small piece of carboloy; pinch the rod to
prevent the carboloy from dropping out,
and then braze and grind the tip to a point.
Dividers may be tipped in the same way
by grinding the points down so the slot can
be cut.—H. Peterson, North Troy, N. Y.

45" ROUND
STOCK

Bristles Taped for Stencil Brush

An ordinary
paint brush can be
used as a stencil
brush if the bris-
tles are bound
with paper adhe-
sive tape. This
leaves only a short
length of the bris
tles exposed and gives the necessary ri-
gidity for stenciling. Since most brushes
have a tapered point, the bristles should be
trimmed evenly. The paper is removed by
soaking the brush in water.

Frank Shore, New York City.
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Ball-Bearing Turntable for Assembly and Repair
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BASE
; PLATE
I -E Ay

BEARING BALLS,
15" TO 4" DIA

The turntable top, or platform, can
be turned easily in either direction
becouse it's mounted on ball bearings

When repairing motors, typewriters,
household equipment or other intricate
mechanisms where it is necessary to get at
all sides of the assembly, a bench turntable
saves a lot of labor and time. With the type
detailed above the motor or other unit to
be disassembled is simply placed on the
hardwood top and, if necessary, bolted or
clamped in place so that it cannot shift.

Once in position all parts of the work can

~ be reached by rotating the top in either di-

rection. The turntable stand is made from
pipe and fittings. All the weight is carried
on an improvised ball bearing as will be
seen from the cutaway view above. The
column can be any length for either floor
or bench mounting and the diameter of
the column can be large or small

Pipe Vent Simplifies Removal of Posts From Soggy Ground

Pulling posts from
soggy ground often is
difficult because of the
suction created by the
vacuum at the bottom of
the post. However, if a
length of pipe is plugged
and drilled as shown and
driven into the ground
beside the post, removal
will be easier because air
admitted through the
pipe will tend to break the
vacuum,

Q[The tip of a soldering
iron can be reshaped or
cleaned on a coarse-grit
disk or belt sander. This
is faster than hand filing,

and no time is wasted

. g

cleaning a file which has
been used on copper.
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Reversed Doubletree Lifts Weight
From Horses’ Necks

-
1]

DOUBLETREE —

WAGON TONGUE

To prevent the we1ght of a heavy field
wagon or implement tongue from resting
on the horses’ necks, a frequent cause of
sores and chafing, one farmer places the
doubletree under the tongue instead of on
top of it. In this position, the pull of the
team on the traces produces a slight lift
of the tongue, sufficient to remove weight
from the animals’ necks.

Flat-Iron Clip Secures Ladder
On Painter’s Truck

One painter keeps his light ladder from
bouncing around or being lost from his
truck by bending a strip of flat iron into a

! T FLAT-IRON
CLp
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, their tension and

clip and bolting this onto the tail gate. .
When the ladder is in place, one round is
forced into the clip and held safely. After
the ladder has been removed, the tail gate is
swung down and the clip is out of the way.

Wedge Corrects Loss of Tension
In Drafting Instruments
Over a period of
time bow spring
compasses and di-
viders will lose

ERASER

will not open to
the full width. To
put new life in
such an instru-
ment, insert a
wedge cut from a '

rubber eraser in the fork. This will keep

the compass or divider in excellent work-

ing order.—G. L. Schrum, Akron, Ohio.

Easy Way to Cut Thrust Washers
For Electric Motors
Washers for

electric motors or
similar equipment
are cut quickly by
using a sleeve
bearing that is a
few thousandths
larger than the
shaft over which
the washer is to
fit. The fiber ma-
terial for the
washer is placed
on the shaft and
the bearing is
driven down over it to punch out the cen-
ter. The outside diameter is cut with a
pair of tin snips.

Neal Winchester, Kansas City, Mo.

CUTTIMNG
CQUTSIDE DiA

Blueprint Record Identifies Keys

Identification of
keys is easy when
their outline is
drawn on tracing
paper and prints
of the drawing are
distributed to the
operating person-
nel. Anyone new
to the plant, such
as a watchman or
guard, will be able to identify the keys by
studying the print. If end sections of the
keys were drawn on the tracing also, lock-
smiths would be able to replace any lost
keys by referring to the print on file.

~——" TOO0L ROOM

FIRST AID LOCKER
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By C. A, Crowley

BU]I.D]:NG a spot welder of the tvpe
shown in Fig. 1 is not difficult and is
a good way to acquire one inexpensively.
The three sizes described in this article are
efficient, will operate on either 110 or 220
volts a.c, and can be made for 25, 50 or
60-cycle current. One for 60 cycles will T
operate satisfactorily on 50 cycles. Infor- A
mation relative to line current, fusing and L L1
other electrical characteristics of the weld-
ers is given in table A,

The first step is to decide the size of
welder you need. The 6.6 k.v.a. size, which
means 6.6 kilovolt amperes, is the largest,
and is capable of delivering a welding cur-
rent in excess of 2000 amperes. This
size will handle sheet steel and equiv-
alent parts up to #¢ in. thick. The
medium size is useful where the
thickest stock to be welded is not
over 15 in., and the small welder is
for the thin gauges of sheet metal
All three machines are built alike
except that some of the dimensions
differ with the size of unit being built.
Where a dimension is indicated by a
letter, the exact size will be found
under a corresponding letter opposite
the welder size in the various tables.

Start construction with the trans-
former. The core iron or plates are
cut to the sizes indicated in the cen-
ter detail and table B of Fig. 2. The
lower detail and table C of Fig. 2
give complete assembly information
for the transformer core. When as-
sembled, the center leg of the core is
taped tightly together, after which
the other laminations are removed,
thus leaving the center leg free for
winding the coils,

First the leg is gripped tightly in a
- “vise and rebound with a second layer
of friction tape. The circular detail
of Fig, 2 shows the appearance of the
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leg at the start of winding the wire onto it.
Details for wire size and number of turns
are given in table D. To start winding, pro-
cure two spools of wire of the proper size
to wind the line coils. Mark the two start
ends of wires 1 and 3 and then proceed to
wind the indicated number of turns, two
wires at a time, placed neatly side by side.
In order to prevent the turns from slipping
out of place when a second layer is wound
on, use the taping method shown by three
steps in one of the details of Fig. 2. After
the required number of turns have been
wound, the ends of the two wires should
be left as long as indicated by the leads in
table D and unmarked. How to identify
these two ends for numbering when you
are ready to make final connections is ex-
plained in Fig. 14.

Next, the coil which is identified as the
tap coil in table D is wound. The start of
this coil is labeled No. 4. It should be
wound in the same direction as the line
coils. After winding sufficient turns, the
tap connection is made as shown in detail
A of Fig. 3 and labeled No. 5. 1t is impor-
tant that this connection, as well as all
others, be soldered carefully and taped
thoroughly. After the tap has been made,
the winding is continued until the required
total number of turns have been wound
into place. The finish end of the tap coil is
labeled No. 6. The coils must be wound
evenly and tightly in order to fit inside the
assembled core. After completing these
coils, they are covered with two layers of
fiber board, which should be taped down
tightly to hold them in place.

TABLE D—COIL-WINDING DATA

~ LINE COILS
&b K.V.A, JIKVA 2IKNVA,
2 Cails 2 Coils 2 Coils
115 Turns 115 Twins 115 Turns
Each Each Each

Mo, 10 DCC, | Mo, 10 D.C.C, | Mo, 12 D.CC. .
Magnet Wire | Mognot Wire | Mognet Wire

Leads

Leads

TAF COILS

1 Ceil
20 Turns 20 Turns 90 Turns
Mo. & D.C.C. Ma. & 0.C.C. No. B D.C.C,
Mognel Wire | Maognet Wire | Magnat Wire

Topped Topped Tapped
At 38 Turns Ad 38 Turns At 38 Turns
Leods Leods Leads

34" long 38" Lang

PR ——————— P S ——p————

WELDING COILS
3 Full 3 Full JFull
Turns Turns Turns
Potrips 12CGo. | PStrips 14Ga, | 7 Strips 14 Ga.
Copper Coppet Canper
24X T 15" X 70" 1" X 7o
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SOFT
QPP

COIL SPREADER
2 .'r -"'f--'\-l-" 4

= -

VARMISHED
| CLOTH WRAPPING

WELDING COILS
115 TURNS EACH

The welding coil is next and is wound
from strips of sheet copper, the dimensions
and num%er of strips T)eing given in table
D. Fig. 3 shows how the two sets of copper
strips are spliced to the soft-copper coil-
spreading bar. The strips must be tinned
and sweat-soldered together and then
screwed and soldered to the copper bar as
in Fig. 4. A poor connection here will pre-
vent the welder from working. Each half
of the welding-coil unit is wound exactly
1% turns, making a total of three turns for
both. As the winding progresses, varnished
cloth in tape form should be wound around

the two groups of copper strips and the
spreader bar to assure complete insulation.
It is best to ‘wrap the varnished tape around

the strips as the winding progresses since
bending of the composite bundle of st:#:s
will cause slippage and deformation of the
bundle. After completing the welding coil,
it is tied securely in place with strong cord
and the entire assembly coated thoroughly
with shellac or impregnating varnish.
When dry, laminations previously removed
should be woven back into place so that
the core is reassembled as shown in Fig. 6.
Two sets of core clamps are required.
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These are assembled on the core as in Fig.
6 and the unit later mounted on the two
back angle irons of the frame. Studs with
lock washers and nuts should be used to
fasten the transformer in position.

The movable electrode holder is detailed
in Fig. 7. One of the welding leads from
the transformer is carefully formed around
this holder, and both sides of each strip in
the lead are tinned for a distance of 3 in. of
its length. The electrode holder also is
tinned where the copper strips will contact
it. Then two heoles are drilled through the
strips and corresponding holes are drilled
and tapped in the holder for brass machine
screws. After attaching the lead, soften
the solder with a blowtorch and, while the
solder is still soft, tighten the screws and
apply clamps to assure perfect contact be-
tween all the strips and between the strips
and the electrode holder. It is important
that this joint be made carefully, other-
wise it will heat.

After completing the coil, make the frame
members. These are mostly angle iron as
indicated in Figs. 6 and 13, although some

~_F DA HOLE

- 15" DETAIL FIG. §
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otk
(7) MOVABLE ELECTRODE HOLDER, COPPER, S0 1o-rCY
= | REQ'D
)

i -

el
oy

® i1 (8) FIXED ELECTRODE HOLDER,

1 COPPER, 1 REGYD 155

i ]

» BOLTED TO TOP SUPPORT
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of the braces are rods, channel iron an:-
steel plate. A study of Figs. 6 and 13 will
determine the location of each brace and
cross member. After the angle irons have
been cut and drilled, a Y-in. steel plate,
5 in. by 14 in,, and an angle-iron support
for the movable electrode holder are weld-
ed in position on the back of the two rear
angle-iron legs of the frame. For this job,
as well as the other welded joints indicat-
ed, ordinary gas welding will be found sat-
isfactory. If an electric are welder is
available, it may be used with equal satis-
faction. On the other hand, bolts may be
substituted for welding if more conven-
ient. The 1§ and 4-in. flat-iron strips,
which support the lower switch contact
plate, are then welded in place 11 in. from
the floor end of the rear legs as shown ia
Fig, 13. Two 1% by 15-in. threaded tie rods
are next installed 4 in. from the top end of
the legs. The front legs are then placed in
the assembly, nuts tightened on the rods,
and welds made at the other joints to com-
plete the frame assembly. Before welding
the parts together, the dimensions should

FIXED
ELECTRODE
HOLDER

ELECTRODES

—Jreae ]

‘rB+ 14".20 TAP FOR
SETSCREW

10-GAUGE SHEET - :
STEEL »

POPULAR MECHANICS



be checked carefully to make eertain that
the entire unit is exactly 14 in. on each side,

After completing. the frame, weld on the
Hes by 2-in. flat-iron strips which support
the treadle. These are shown located 6%
in. from the floor end of the frame. The
fixed electrode holder, Fig. 8, is installed
as indicated in Fig. 13. Note that this hold-
er is completely insulated from the frame
with fiber tubing and washers as indicated
in the enlarged circular detail of Fig. 13.
The remaining end of the welding coil is
sweat-soldered to the fixed electrode hold-
er by the same method as previously ex-
plained for the movable holder. When both
of the welding leads have been sweat-
soldered into place they should be wrapped
their entire length with friction tape, or,
better still, with varnished cloth.

Next the lever arm shown in Figs. 6 and
13 and the treadle are installed. The mov-
able contact arm shown in the circular de-
tail of Fig. 6 is mounted on the rear angle
iron directly above the switch contact plate
detailed in Fig. 12. The Y and 1%-in. pull
rods and springs are now installed along
with the spring clamp detailed in Fig. 5.

Although the welder frame can be assembled with
bolts it is better to weld all the parts together and
thus produce a rigid unit that will never loosen

T
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T—IDENTIFY 2

AND 4 WITH

IT-MARK START TAP
AND END OF TAP
COIL (AS SHOWN T
WHEN WOUND)

(1) IDENTIFYING COIL LEADS

The electrode arm guide and counterbal-
ance detailed in Fig. 11 is bolted to the top
plate which is welded to the frame. This
is shown pulled apart in Fig. 13. The elec-
trodes as detailed in Figs. 9 and 10 are then
installed in their respective holders. The
pull rods should be adjusted so that the
foot end of the treadle is approximately 3
in. higher than the supported end of this
member with the electrodes apart. It is
important that the spring in Fig. 11 be
strong enough for this purpose so that there
is no possible chance of the electrodes com-
ing together when there is no work be-
tween them. On the other hand, the spring
should not be excessively strong as this
would make the switch control unneces-
sarily hard to operate.

To adjust the treadle switch so that it
closes properly, the treadle is depressed

e UMPER

WIRES FROM _ — D
4 . (5) WIRE

TRANSFORMER  \

WASHERS

Z
e
=
o
B

COMNNECTIONS MADE OM
BACK OF PANEL

TREADLE )
SWITCH

slowly until the electrodes just close on a
“g-in, spacer held between them. Then
the treadle is depressed 1% to 34 in. farther
and the lock nuts, just above the flat-spring
switch member, are turned down against it
until the copper bar or upper half of the
switch, which is screwed to the underside
of the spring member near the outer end,
just makes a contact with two round-head
copper bolts. These serve as the lower part
of the switch and the two power-line wires
from the junction box are connected to
them. In making this adjustment, it is im-
portant that the electrodes close tightly on
the work before the switch closes. This
means that when the treadle is released the
current will be turned off before the elec-
trode pressure is released from the work.
This is necessary to prevent arcing,

The wires from the transformer and the
two from the switch are next run through
porcelain bushings into the junction box
as in Fig. 13. The two wires without labels
should be tested as explained in Fig. 14 and
labeled. Connections are made to the ter-
minal board as indicated in Fig. 15. Jumper
wires are placed on the front terminal con-
nections to adapt the unit to 110 or 220-volt
operation as required. The fuse block in
the junction box is used for controlling the
voltage at the welding electrodes. For the
small units, one 30-amp. fuse is placed in
either the fuse opening marked H for high
current or in the opening marked L for low
current. Under no condition should a fuse
be placed in both of these receptacles. For
the larger welding units, an ordinary 30-
amp. fuse should be opened up and a heavy
copper wire inserted in place of the fuse
wire normally present. The line fuses give
adequate protection, the only purpose of
this block being to serve as a switch in
changing from high to low current for
welding purposes.

’gﬁ? :'l'ﬂﬂE FROM

. 14".20 BRASS

TRANSFORMER

JUMPERS ON FRONT FOR OPERATION ON

S ir 1NOTO 125V, 220TO 250 V.

TERMIMAL DETAIL

PORCELAIM FUSE BLOCK
USED AS A SWITCH

" BLOCK
4% BAKELITE
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@9

POPULAR MECHANICS



14" SOCKET-HEAD
SETSCREW —0u0

e e

e e e e ki

It's not necessary to discard lathe teol bits that are
toa short to hold in the fingers for grinding if you use
this turned and knurled handle, It is made from a 5-in.
length of %i-in. steel rod. A %&-in. hole is drilled in
lengthwise from one end for a distance of 112 in.
Then a second hole is drilled and tapped inta the first
for a Yi-in. socket-head setscrew. The exoct degree of
taper on the handle is of ne importance as this merely
maokes it easier to hold the handle. A deep, sharp
knurl on the straight portion of the handle provides
a secure grip. To use, simply insert the square tool bit
in the hele and tighten the setscrew on ene of the flat
sides of the tool.—Fremont Weood, Ashiabule, Ohio

Knurled Handle Holds Tool Bits When Grinding

%" DIA. HOLE Y - =

&
OUTLIMNE OF
TOOL BIT

Sturdy Sawhorse Is Small Enough to Be Hauled in Your Car

Small and light enough in weight to be
carried in a passenger car, this sturdy saw-
horse has many uses. The lower shelf pro-
vides a handy tray to keep tools and small
parts conveniently at hand, and the saw-
horse is low and strong enough to be used
as a support to stand on when working in
places above your head. When used for
this purpose, the shelf serves as a step to

AUGUST 1946

reach the top member. The dimension for
the width of this member can be varied,
and for that reason is indicated by a blank
arrow. If it is made about 6 in. wide it will
provide a place to lay saws and similar
tools as well as a flat working surface.

Simple Check for Ignition Lock

If your car is equipped with a lock that
turns on the gasoline, temperature and
other gauges as well as the ignition, the
condition of the lock can be checked by
noting whether or not the key has to be
forced to its extreme position to turn on the
gauges. If this is necessary, the switch is
failing and should be replaced. The job is
a minor one, and you may have the old igni-
tion lock installed in the new switch, thus
making it unnecessary to carry two keys.

Nail in Handle Supports Brush
On Paste-Bucket Rim

Here's a stunt one paperhanger used to
hook his paste brush to the rim of his paste
bucket each time he was through using it.
He drove a nail through the brush handle
edgewise about 14 o
in. from the base == :
as shown. Held in
this manner, the
brush need not be
removed when the
bucket is carried
about—Harry M.
Childs, Crichton,
Ala.
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Converted Oil Drum Holds Tools
And Truck Accessories

BOLTED TO UNDERSIDE
OF TRUCK BED -

DOOR
— g™ X 137 -~
15.GAL. DRUM W ROD
HINGES AND HASP
YWELDED TO DRUM

An old oil drum suspended from under-
neath the truck body at one side makes a
convenient container in which to carry tire
chains, wheel jack and road flares on a
truck. A door is cut in one side of the drum,

the hinges and hasp for the door being
welded in place.

Cleaning Agent Has Many Uses
In Drafting Room

Ordinarily used as a dry cleaner, carbon
tetrachloride has many applications in the
drafting room., It can be used to erase guide
lines after a drawing has been inked. It
also will remove the gummy substance that
is left by masking tape. Carbon tetrachlo-
ride also cleans scales and drawing instru-
ments.—H. Schlossberg, Washington, D. C.

Extra Chuck Takes Small Drills

The mechanie
who uses small-
size drills ocea-
sionally and does
not have a small
press can use a
regular drill press
for No. 40 to 80
drills by fitting a
Vi-in. or smaller
chuck with a
straight shank
that will slip into
the larger chuck.

nuts often are

Since the larger presses are not designed
for small drills, the highest speed should
be used and the drill should be fed with
care, using only a light pressure.

Wm. Riederich, Flint, Mich.

Substitute Spanner for Disk Nuts
Round disk-type =

found on balances N
and other labora-
tory instruments.
Usually they are
made with two
blind holes, one on
each side of the
center, which en-
gage two pins on a
special key for turning them. When the
proper tool is not at hand, they may be
loosened or tightened by using a pair of
long-nosed pliers.

D. E. Kerr-Lawson, Swastika, Ont., Can.

Warehouse Hand Truck Is Built

With Low Platform

A light hand truck with a low, flat plat-
form is always handy in a warehouse, ship-
ping room, or wherever there are smooth
concrete floors. Little work is required to
make this one and the only materials
needed are a few boards, some sheet metal,

“two lengths of pipe, two casters and a few

bolts and nuts. The pipes are bent and
flattened, as shown, and the two casters are
fastened to the fgipue. Then the boards are
laid across the flattened portion and bolted
on. A lip for the platform and cross braces
on ie handles are added to complete the
truck.

FLATTENED

STEEL
NOSING
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'Three Small Hammers Useful to Modelmakers

14" ROD
FILE OFF SCREW

Small hard and soft-faced hammers and
wooden mallets are always handy in model-
making for driving small wooden pins,
brads, ete. Of the three hammers detailed
above, two have heads made from ordinary
doorstops of the type that screw into the
baseboard. The third, Fig. 1, is shaped
from a 34 by 4-in. bolt having a hexagon
head. This is ground to the rounded shape
shown and the face is crowned slightly. The
threaded section is cut off the opposite end,
which then is ground wedge-shaped for
light peening and riveting operations. Han-
dles for the hammers in Figs. 1 and 3 are

FILE HANDLE
DRILLED LENGTHWISE

made in the same way except that one is
not threaded, but is forced into the head
after the latter has been heated. The han-
dle of the mallet, Fig. 2, consists of a 14-in.
dowel fitted with a file-handle grip as in
Fig. 3, the grip being glued to the dowel
Overall length of the finished hammers and
the mallet should be about 9 in.

Simon S. Palestrant, Bronx, N. Y.

Large Wallboard Sheets Carried in Sling by One Workman

By using this sling, one workman is able
to carry sheets of wallboard that are much
larger than any he could ordinarily handle
alone. In use the board is set in the grooved
strip, a guide rope is thrown over the top
of the wallboard and the sling is lifted to
the shoulder, The guide rope serves to
prevent the board from tipping.

Waterproofing Minnow Seines

Minnow seines and landing nets can be
waterproofed if green cedar bark is avail-
able. The net or seine should be boiled for
about an hour in a solution that contains
this bark. This is not only a waterproofing
treatment, but also it will serve to prevent
rot and keep the threads of the net soft
and pliable.
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Adjustable Guide Bar on Square
Aids in Marking Stringers

—
.

Cyp o 7 SLOTS FOR STEEL SQUARE
e—r——1

I & 4% CARRIAGE BOLT ﬂ |
1 22"" 1

Once this guide bar is set, it's no trick to
lay out stringers gquickly and accurately
with a steel square. Dressed lumber about
22 in. long is used and slotted to slip over
the legs of the square. Two carriage bolts
with wing nuts are used to clamp the bar
in place after it has been set.

Ladder Secured by Pitchfork
Fastened to Rungs

When you have occasion to use a ladder
on a surface where the feet might slip, you
can utilize a pitchfork in an emergency to

keep the ladder from sliding. The fork is
wired to the ladder rungs with the tines set
on the ground and bowed outward.

Hose Will Hold Conduit Clip

One electrician
who found it diffi-
cult to hold metal
clips over conduit
when nailing it to
overhead joists
used a clamp made
of garden hose to
overcome this
trouble, A short
section of the hose
is split lengthwise
and one end is
trimmed to leave a
projecting tongue.
In use, the clamp is slipped over the con-
duit and the tongue slides over the clip
to hold it for nailing.

Notches in Steel Rule Speed Work

Notches may be made in a steel rule at
convenient intervals if you have ocecasion
to mark off duplicate measurements re-
peatedly. Work of
this nature will go
faster, fewer mis-
takes will be made
and there will be
less eyestrain. A
triangular file
should be used to
make the notches
in the ruler.

STEEL RULE

Method of Saving Fence Posts

If fence posts are impregnated with
creosote from the inside out, their life is
increased greatly. To do this bore a 34-in.
hole from the bottom to above the place
where the ground line will be. Then drill
from the outside of the post down at an
angle to meet the hole in the center, Plug
the bottom hole and set the post. Then fill
the prepared cavi-
ty wi creosote
and plug it. Sever-
al fillings may be
required to satu-
rate the wood
thoroughly and
the creosote level
shouldbewatched.
Post braces are
similarly treated.

A m wite L

b
—R. H. Fischer, = “EGSTE

Sterling Junction, i<a:esiiny Fa-n ALY
Mass. i atiielne kL i
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HAMS RESUME —"CALLING CQ”
By F. L. Brittin—W$DCX

F vour receiver includes the recently re-

stored amateur short-wave bands, you
have again heard radio “hams” ealling CQ.
You may also hear the amateurs in Cali-
fornia, New York, Canada or Mexico
answer; they usually do if conditions are
favorable. Prewar “air” acquaintances are
being renewed and new friends made.
About 60,000 hams were listed in the “Call
Book™ before the war; the publisher says
there will be 100,000 by December. Nearly
32,000 went into the armed forces; today
there are 250,000 veterans with radio train-
ing ready to qualify for FCC tickets.
Amateurs have served in peacetime during
many emergencies. Their outstanding
value as a source of skilled radio personnel
in time of war has now been recognized.

Annual prewar ham and would-be ham
purchases amounted to a peak of about
20 million dollars; typical communications
receivers are illustrated in photos A and
C. Photo B shows a homemade two-way
“rig” for the new ultra-high radio band.
Arthur R. Koch (W9WHM/2), adjusting
the tube, made the paraholic reflector
from ordinary mesh screen; the bottom of
a tomato can serves as a reflector on the
end of the radar-type antenna. The mo-
bile installation in photo D consists of a
compact 2-meter transceiver powered with
a new 6-volt vibrator-type unit,
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ELECTRON COUPLED ZERO-BEAT

By Harry A. Fore

r FREASURE finder enthusiasts looking

for a “zero-beat” metal-detecting de-
vice that is an improvement over prewar
imstruments will find this electron-coupled
unit definitely better. Designed especially
for the readers of Popular Mechanics Mag-
azine by the same engineers that built mine
detectors used by the British Army in Af-
rica, this compact model is intended pri-
mal* jly for the advanced experimenter, and
as a replacement for the original zer n-beal
treasure finder that was described in the
January 1940 issue. Although not as
“sharp” as precision commercial locators,

..........
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"METAL DETECTOR]

it retains all the excellent points of the =
original “Chilson” type metal detector, %
with many added refinements. Ideal for &
locating buried metallic objects, it also has
other practical applications such as locat-
ing and tracing pipes in walls and masonry
as illustrated in sketch A.

All parts specified are standard radio
types with the exception of the exploring
loop, unit No. 1, and the oscillator-mixer
coil, No. 2. The manufacturer has made
these units available through mail-order
radio-parts houses in kit form.

A schematic circuit diagram is given in
Fig. 1; the panel and chassis are detailed in
Fig. 2. Photos B, C, E, F, and G show va-
rious views of the instrument, Filament
battery No. 1, for the IN5-GT
tube, must be in the shielded
compariment, and its leads are
shielded as indicated in the pic-
torial wiring diagram Fig, 3.
The case is 394 in. deep, 612 in.
high and 7Y% in. wide.

An audible note will be heard
in a pair of 4000-ohm head-
phones when the phone plug is
inserted in the “Yaxley” type
(Continued to page 220)
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‘Replacement Cabinet for Table Model Receivers

CRr By D. W. Damrow

S REPLACEMENTS for many of the
plastie radio éabinets in use today are
extremely difficult to obtain, it is quite
likely that you may have a set that is not
in service because “little Rollo” knocked
it off the table and the cabinet is broken
beyond repair. If the radio chassis is still
in good condition the receiver can be put
back in operation with this attractive
wooden cabinet. It may be placed on a
table or large cabinet, and also looks well
on a wall as the shelves provide space for
displaying small knickknacks or figurines.
Complete construction details are given
in Figs. 1 and 2. The top and bottom pieces
“A” are cut from 3-in, fir plywood and
these are fastened to the l4-in. pine stock
uprights “B” with brads after glue has
been applied to all joints. Both pieces “A”
should extend 3& in. at the rear to provide
room to nail the 35-in. plywood back pieces
“C” in position. Shelves “D” are cut from
34-in. fir plywood and inserted in the V4-in.-
deep and 3g-in.-wide grooves cut in up-
rights “B”. These shelves are glued in po-
sition and then carefully tacked at the rear
to the back pieces “C".

Front panel “E" also is made from 2&-in.
fir plywood and holes are cut for the speak-
er grille and dial plate, or escutcheon. The

speaker hole should be slightly smaller
than the speaker and is covered at the rear
with coarse-mesh grille cloth. The unusual
grille dowel rods and the dial plate are
painted a bright red before they are mount-
NOTE_DIMENSIONS A anp B €d on the front panel which is white in
TO SUIT RADIO common with the cabinet. A good grade of
white and red enamel was used and the
pleasing result is shown in photos A and B;
- the control knobs also are bright red.
3%~ It will be noted in Fig. 3 that there is no
= - back cover as it is necessary to provide
. ventilation for the set. If the cabinet is
j_ mounted on a wall, a half-inch space be-
tween the wall and cabinet should be pro-
vided. Spacers made by cutting small
wooden spools in half may be employed.

e !' ihﬂ ! -, ““ Srm“
| GRILLE ﬁi‘_{ * |  DRILL 9 HOLES %" DEEP
| p— FOR '%" DOWEL RODS
W — Rlg gl o
I

e e L

-

RECEIVER

Fla.d  BAKviEw
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It gets the shots you'd expect to miss . . .
indoors with the light as is, outdoors when
the light's “impossible.” You can use rela-
tively high shutter speeds; you can set for
extensive depth of field . .. and when under-
exposure seems certain, you can save your
picture by prolonged ‘development. Sheets
only — and in limited quantities . . . Eastman
Kodak Company, Rochester 4, N. Y,

Develops all 4— |
Kedaok Versiatal
Developer does a
beauliful job on
films, plates,

lantern slides, . - gy
papers. Keops i
amazingly well, Y

Prints in 7 minufes
—with Kodak's
new Resiste Ropid
Enlarging Paper.
And believe il or
nel, the 7 minules
include washing.
Four degrees of
contrast.

Has great capacity.
Economical.
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Modest Texan Gets Bass
With HAWAIIAN WIGGLERS

"Dear Fred:
“I'm -just @ mediocre fisher-
man who doesn’t get to fish
~ often enough and | certainly
don’t know much about baits.

It happens that the Hawaiian
Wiggler was recommended to
me several years ago, | tried it
with good results and, being
naturally lazy, | seldom change
to anything else.

“Maybe | miss a lot of fish
that way, but the times | have
tried others | didn’t catch any-
thing, so | would end up with the
Hawaiian Wiggler. Of course
if the fish aren’t biting, it won't
perform a miracle. But several
times I've had other fellows
laugh at me for using only one
lure, then put one on their own
line after I'd snag a bass right
out from under them.”"—James
H. Lowry, Fort Worth, Texas.

Shallow Running NKAR TR

No. 2 Hawaiian Wiggler $1.10 \ﬁp = e
(Sorry — No Mail Orders) \ i

Write for Free Cufulog AN
FRED ARBOGAST & CO., 1608 North St., Akron 3, Ohio —
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Ingenious New

Technical Methods

To Help You with Your

Reconversion Problems

Portable Tester Checks Tensions Up To.
10,000 Ibs.— Right at the Workbench!

Standing only 37" high, weighing but 137 Ibs., the Dillon
Universal Tester checks wire, copper, aluminum, fabrics,
steel, etc. for tensile, transverse, cumpressiun and shear
strengths. Available in 7 capacities, with interchangeable
dynamometers, the Universal will test from 0 to 10,000 lbs.
Special gripping jaws are made for every requirement.

The Universal Tester may be either hand or motor oper-
ated. No special training is needed to record accurate re-

sults instantly on the dynamometer. It is compact, simple,
inﬂxpensi\re—dﬁsigned for small shops and plants every-

where.

Tests prove that workers, too, undergo strain and nervous
tension on the job. That's why many factories urge workers
to chew gum. Workers can chew W?:igley’s Spearmint Gum
right on the job—even when hands are busy. And the act of
chewing helps relieve monotony—helps keep workers alert,
thus aiding them to do a better job with greater ease and

safety.

You can get complete information from W, C. Dillon & Company, Inc.
5410 W. Harrison St., Chicago 44, lllinois
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Fly and Buy_ |
THE WORLD’S LEADING
PERSONAL PLANE

More Piper Cubs have been sold than
all other light planes combined. That's
y because Piper’s modern mass

uction mcthndsli;ring you a good, safe

lane for less cost than any other—$665

own, with economy of operation to
match. A free flying course goes with
every new Piper Cub. Ask your dealer
for a free flight demonstration now.

HERE ARE 3 FINE AVIATION
BOOKS FOR

Our printers are working overtime to
with[:::rhc demand for these popular Pi m
Hundreds of thousands have come uﬁg?l-lc press

~ already—and requests are still pouring in. Get
yours now!

’ Piper Cub Brochure, Brand new! Beautiful
* fullcolor airplane illustrations, suitable for
framing. Complete specifications of Piper Cubs.
2, “How to Fly" Book. Takes you on a typical
flying lesson with 53 step-by-step photos
and iptions. Many other interesting facts,
3 “What Your Town Needs” Book. Will help
* you plan an inexpensive landing drca now.
Get these books from your Piper Cub Dealer
now. Or, if you prefer, send us 10c per book or

25¢ for all three. Use stamps or coins. Specify
which books you desire. Write Depe. PM86.

PIPER AIRCRAFT CORPORATION
LOCK HAVEN, PENNA.
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Electron-Coupled Zero-Beat
Metal Detector

(Continued from page 215)

double filament circuit-control phone jack,
then final adjustments can be made.

Turn C7 variable condenser half in and
make slight screwdriver adjustments -of
the screws in the top of unit No. 2 through
holes in top of case to produce an approxi-
mately zero-beat note. i

- Place the exploring coil on a wooden"
table and adjust the C7 control knob to

P

{ pOUBLE FiL.)
PHOME JACK

give the slowest “clucking” sound. Over
average soil, as in photo D, its detection
depth should be at least 12 inches on a
1-ft.-square metal sheet; greater depth
range depends upon the bulk of the buried
metal. Actual detection can be made with
either increase or decrease of the clucking
rate. Detailed student material list and
blueprint number is R-346.

Drive to the Other Americas

(Continved from page 159)

Another section of the Pacific Interna-
tional Highway which is receiving much
attention is a projected route from Van-.
couver to Whitehorse. At the present time
it -is completed as far north as Hazelton,
but from there on is a 600-mile stretch still
to be built,

Such a link, whose construction has been
endorsed by President Truman and the
governors of Alaska and Washington, could
be built for about $13,000,000. It would
open up virgin land which is begging for
settlement.

The Alaskan Highway—On the eastern
side of the Rockies is the Alaskan Highway
(formerly called the Alcan Highway).
This 1600-mile stretch, from Great Falls,
Mont., to Whitehorse, was built by Army

(Continued to page 224)
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[ Ditevert Bloct Shopes

X-acto is always right—always ready!

“Like my good right hand...”

That's how much X-acto Knives mean to Martin
Prehn, professional artist and expert whittler of
Freeport, Long Island, He has used them for years,
he says, for both his work and his hobby . . . and
finds them afways sharp, with afways the needed
blade contour."

Just look at them — there to the right are the
thirteen scientifically designed blade shapes which
make X-acto the ideal knife for every art and craft.
Each of fine surgical steel, ground scalpel-sharp.
P'Wiﬂi X-acto's three firm-grip, all-metal knives,
and an assortment of these versatile, interchange-
able blades, even an amateur can tackle any hobby
job with confidence and gusto.

1

L

*Small Tools Are o Big Help," says Mr. Prehn.
“There are so many small jobs that only small tools
do well. X-acto Tools it the hobby, and the hand,
perfectly.” No. 85 X-acto Tool Chest: 3 all-metal
Knives; complete blade assortment; planer; sander;
stripper; saw; drills; holders; ruler; complete in
bandy desk-drawer-size wooden chest, $12.50.

AUGUST 1946

Ma. 10 — For all small, fine general work,

including small concave or convex sur-
faces.

E&-‘b\_‘: ﬁx

Ma. 1& — For amall holes or notches. Ideal
for templates, friskets, or stencils in thin
materials, even tracing paper.

B e

Mo, 22 — For long cuts along a template,

or close cornera. For whittling concave or
convex surfaces.

Ne. 25 — The ideal blade for general carv-
ing and all outside heavier cutting. Use
it with No. 2 or No. 6 Knife.

Ma. 24 — For light chizeling, close corners.
Templates and mats of cardboard, paper,
celluloid. Crosa grain trims, etc.

Mo, 26—3-inch whittler's
blade. Me. 27 — 3-inch
saw blade.

|

ALL-METAL Mo, 2 X-acto Knife— 504
With 5 assorted blades, §1.
Knives, Tools, Chests, 50¢ to $12.50.
A complefe perivs of V. ond U-shoped gouges coming soonl

Mz. 11 — For fine angle cutting and dupl
cuts in narrow places, with less danger of
splitting. Also for stencils.

Mo, 17 — A chisel blade, 14-inch wide, for,
working those hard-to-get-at flat surfeces,
MNo. 1B — Same, }3-inch wide,

Me. 23X = Ideal for acute-
engled commers. All purposs
blade with 2 cutting edges

—~:=

Me. 28—Hooked, for outside
curved shaping. For leather,
linoleum, whittling.

" Mo, 19 —A broader blade
for general roughing, deep
scoring and cross cutting,

e e e RPN |

Other

x-acto

KNIVES &TOOLS

At hardware, hobby and gift shops

X-acto Crescent
ProductsCo,, Inc.,
440 Fourth Ave,
NewYork 16,N.Y.
In Canada: Han-
dicraft Tools, Litd.
Hermant Bldg.,
Teorente.

*Red U.5. Pat. OF

®
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A mm:lal glua fur mmiel huats

To ensure a strong hull, use CASCAMITE
for bulkhead, keel, and deck joints.

Also fasten deck planks down with
CASCAMITE.

Cross braces determine the strength and
| shape of your ship. CASCAMITE will glue
them snugly into place and prevent warp-
ing and springing of seams.

And for that "shipshape” look, use
CASCAMITE for cabins, masts, hurricane
decks, superstructure, and all your fit-
tings. Makes neater joints because it’s
stain-free.

Why you will prefer CASCAMITE:
Easy to use. Just add CASCAMITE to
cold water and stir.
Strong. CASCAMITE glue joints are
stronger than the wood itself,
Thrifty too! No waste. You mix
CASCAMITE as you need it.
For actual sailing models, use CASCO-
PHEN, the new, completely waterproof
resorcinol-resin glue.
Get CASCAMITE—and CASCO—the
standard casein household repair glue—at
your hardware store, in 10¢, 25¢ and

larger sizes.

FREE GLUING GUIDE containing household
repair and gluing hints, plus helpful informa-
tion on household repairs. Address a post card
to: Casein Co. of America, Dept.

PM-86, 350 Madison Avenue, New =:ﬁ "':‘:‘"
thsumm

York 17, N. Y.

CASCAMITE &

Dry Powder Urea Resin Glura

SAY YOU SAW IT IN POPULAR MECHANICS

222

“YANKEE

HANDYMAN
TOOLS

Meo. 133H—
"Quick Return™
Spiral Ratchet

Screw Driver

Works like o charm.
Simply push either to

drive or draw screws.

Hidden "quick return”
spring returns handle for
another push. Great value,

NORTH BROS.MFG.CO.

Phila. 33, U. 5. A.
Division of The Stanley Works

Better -Bu ilt
Lower Prices

Gk

Safe Boats With
Full Length Spray Rails

Ketp passengers
dry—even at high speeds,
Catalog also ahowstwum!
models of “Take-Alon
Boats. Two big fac Dutboards

| e am——
e o ATALCSTREE ?
E.I:tﬁfl:mn ngofgfn mru; co. ’3_5:1

| > "T"L Y. t wrefre e motoring, in
/;- NEW mesy surs  with the
HULL ST f” \.‘" {'\I" 'll 1{]“““"..[‘
D ("[HII ASS, W

los

Rowboats

b dired ] l'|.~.|
an & H"' fIJF time- prov ed 1':||":||:""'
depen lity At your dealer's.
Price $3.95.
HULL MFG. CO.
P.0. Box 246-D9, Warren, Ohlo

L~ I
EFFECTIVE ‘MMEDIATELY

New—for homes! A sure cure for condensation drip
from cold water pipes. Pliable, cork-filled NoDrip
Tape eliminates wet floors, makes idle space usable!

Quick, Clean, Easy to Wrap on—No took
needed. Covers joints as well as straight pipes. s‘ 25

At hardware, dept. stores, lum ar
L Ralf?mnughlnr?feﬂﬂ p:pn. i

Higher wast of Rockies and Canada
Write for free NoDrip Tape l:lﬂtlﬂﬂ

J. W. MORTELL CO. Rhraree, i

POPULAR MECHANICS



An old horse is old for keeps—
but an engine can be made young again

'OU can’t look an engine in the teeth, but you can tell its

age by its performance—and new Sealed Power Piston
Rings can knock years off its age, increasing horsepower by
as much as 20% to 25%, saving oil, saving gas, and lengthen-
ing engine life.

Whatever the make, model, or degree of cylinder wear in
your car, truck or tractor, there is a Sealed Power Piston Ring
Set specifically engineered to do the best possible job. These
rings are made with the same pride, precision and quality that
have made Sealed Power the choice of leading engine builders
for over a third of a century. See your Sealed Power franchise
dealer and ask him for the new booklet ““What Causes Exces-
sive Oil Consumption.” Or write direct to Sealed Power Cor-
poration, Muskegon, Michigan, and Stratford, Ontario.

KEEP YOUR WAR BONDS! GET $4 FOR $31

For better results
26 Basic Ring Designs

No one piston ring design can
meet all replacement needs.
Sealed Power Individually Engi-
neered Ring Sets are made up
from twenty-six (26) basic ring
designs, which permit each set
to be specifically enginecred to
do the best possible job in &
particular malke of engine.
These ring sets are engineered
to save gas without sacrifice of
oil economy, to save oil without
inducing friction and cylinder
wear. Each set gives balanced
performance in a particular

engine,

@ 1946, Sealed Power Corp.

* ra
i

b TP |

R

SEALED POWER PISTON RINGS

BEST IN NEW CARS!

% BEST IN OLD CARS!

AUGUST 1946
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Now! tests prove-

BRIGHT

s 11 STAR BATTERT
 CLIFTON i . sam AR

VERY BRIGHT

MIMUTTS BOG Flii) 300 1] SO0

These results of vital service tests* prove
that Bright Star batteries give you more
bright light longer than the two other
leading brands tested. Insist on the best
—it's Bright Star by test!

S Chart bared on laboratory teily condwcred
under Eovernmiént tandards,

BRIGHT STAR BATTERY COMPANY, CLIFTON, NEW JERSEY
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engineers straight through raw forest wil-
derness, muskeg swamps and towering
mountains, It is still a military road under
the jurisdiction of the Joint Traffic Control
Board. However, it is being widened for
two-way traffic—in both winter and sum-
mer—and is expected to be declared open
to tourists and civilians soon.

The America-Asia Bridge—Most intri-
guing international highway—even though
not more than an engineering dream at the
moment—is one which would link Alaska
and Siberia by bridge or tunnel across
Bering Strait,

This is not an impossibility. Bering
Strait is only about 50 miles across and the
water is quite shallow. A survey was made
in 1916-17 by Army engineers. The feasi-
bility of putting a railroad bridge across
Bering Strait was favorably reported upon.

What may come of this idea awaits de-
velopment of other international highways
in the Western Hemisphere and the swing
of political tides between Russia and the
United States. :

One of these days a major portion of the
world may be linked by means of automo-
bile highways across the Bering Strait,

The Bridge Born in a
Wind Tunnel

(Continved from page 125)

alone. As aresult, instead of the solid road-
way originally proposed, the new bridge
will have a slotted roadway. These slots
are continuous longitudinal strips of open
steel grating 33% inches wide running be-
tween the four traffic lanes. They will per-
mit air eurrents to come through from be-
neath the bridge, thus breaking them up
and reducing opportunity for oscillations
to develop. The slots will also serve as
lane markers for motorists.

Though the new bridge will be consider-
ably heavier than its predecessor, existing
piers, anchorages and one approach will be
used with some alterations. Under maxi-
mum pressures the new strueture is ex-
pected to produce an increase of only one
ton per square foot on the piers, and this is
considered safe. The towers will be of the
same cellular-type construction but will be
60 feet wide all the way up instead of 50 at
the bottom and 39 at the top as in the old
bridge. Engineers claim the wider tower
actually gives a better load distribution on
the pier than before. The towers will also
be 502 feet tall instead of 425 feet as in the
old bridge. This is to allow for the increased
cable sag caused by the greater weight.

(Continued to page 228)
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for a whole year’s supply
of exciting woodworking
plans and projects

« « « brought to you in
the popular, plan-packed
hobbyists’ magazine —

for makind ++»+ Page after page of tested
teble: | merovs ideas on what to make and
ane ild 5
o Plont ons of & < how to make it!
ke rockal .
novel T icuctions fof Not one — not two — but six
@ Clear ! us.

big issues of The Deltagram!
“ o moke - Enough plans, projects, designs,
news for a whole year of fun—
building furniture, toys, novel-
ties, lamps, etc, All this for 50¢!

Easy to Understand

The Deltagram leaves nothing to
guesswork. Step-by-step instructions
are clear and complete. Even a be-
ginner can fellow them without
waste of time and costly materials.

You get useful, shop-tested infor-

MR (e B A L s perrti 8

DELTA

MILWAUKE

. Bl pE

HOMECRAFT

POWER TOOLS

THE DELTA MANUFACTURING CO.

681H E. Vienna Ave., Milwaukes 1, Wis.

mation that's a big help 9a produe-
ing beautiful objects your friends ad-
mire . . . in performing operations
more easily, more quickly, more safely,

Get Your Subscription Inl
New subscriptions start with the
September-October issue. To be sure
you don't miss a single issue, sub-
scribe to The Deltagram right now.

Paper shortages limit the number
of subscriptions we can accept. So
to avoid disappointment, fill out the
coupon below and mail foday with
50 cents in coin, postal note, or
money order,

Enclosed is 50¢ in payment for a whole
year's subscription 1o The Deltagram.

§ o f T SR A T I El e o R
Subzidiary of Address
Rockwall Manufacturing Co.
“Trade Mark Reg. U. 8. Fat. 0fr. 1,7

[ — TS
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 RIDEA
RLEY-DAVIDSON

il 'y £

The present tremendous demand for Harley-
Davidsons confirms motorcycling as the
“world's greatest sport!” And its popularity
iz hitting new peaks! Enthusziastic motor-
cycling “fans" are buying Harley-Davidsons
faster than we can ship them to our dealers.
We're doing our best to keep up with the
demand. But we urge you to see your Harley-
Davidson dealer EARLY, if you want the ad-
venture—the fun and thrills—that come with
owning a Harley-Davidson! Newest models
pack so much power, speed and
stamina they're well worth waiting
for until your dealer can de-
liver YOUR Harley-Davidsonl

HARLEY-
DAVIDSON

MOTORCYCLES

HARLEY-DAVIDSOM MOTOR CO.
Department P; Milwaukee 1, Wisconsin
Please :Bm:l free copy of 24-page

“Enthusiast” Magazine, filled with
motorcycle action pictures and stories.
Name
Address.-
Clty State....
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FINE TOOLS

NVEED
FINE OIL.

« Cleans « Polishes

SOLD EVERYWHERE

Sand Casting— Forging— Heat Treating—Case Hardening

BRONZE FOUNDRY

is again available in limited gquantity
without priority. Orders filled in sequence
as received. ENTORS—SCIO0L.8—
CRAFTEMEN use FOUNDRYETTE for
making castings gquickly for new inven-
tions, for instruction, and Ifenernl I:n.n'a
posa. Order now for early delivery. T
pizea are available ::apu.h'le of making
bronze castings of 1%, &, nnd 8 pounds
'nre,}zht. aluminum, i:-npgrer.
- 60, $24.00, $34.60, f.0.h. Knnans
— - City. Domestle gas sup rl,‘ amnd 110 volt
AC or DC energy reguired n‘r operation. Write for cireular,

KANSAS CITY SPECIALTIES CO.
Dept. P-6O __Kansas City. Mo,

hri H-I. eta.,

Box 6022,

NEW T THOR "B” ENGINE-$9.95

The new THOR B —Sensational min-
lature gasoline engine that really works,
Buper-power performance, Bmooth, vel-
veted power that roars Into artion with
a_ “"twist of the wrist.”" Over 10.000
already sold this year. 1/6 H.P. Com-
plete with eoll, condenser, and fully
iNMustrated insl:rl:lcl:!lr:ml. omnl 0,90,
Ready to tun, guaranteed, in tech-
nical knowledge required. Powers all
madels. Bend $1.00 — ghipped collect
same day C.0.D.

FREE Just off the Press. Send for blg J0-
page Illustrated hobby catalog with over 300
illustrations and over 1,000 llsted ftems. The
“Bible’* of wide-nwake modelers. Write for
it mow—no obllgation, naturallyl

AMERICA'S HOBBY CENTER, IHE.

Dept. BBG, 156 W. 22nd 8L, N. ¥. 11, N. Y.

SPMG’[AMV |

Scratching

Yougiveyvourseratchingdog quick
comfort when youeponge bim with
{or dip him in Spqnge—.&waﬂmlu-
tion. iit. allayva itehing; kil

fleas, lice, ticks. Also umutau
healing, regrowth of hair. Don't
let your pet serateh himsell into
s worse condition or continue suf-
fering. Get 25¢ bottle (makes 2
quarts) frr:mo&p:ty drug or depart-

ment store 1

A PULVEX QUALITY DOG PRODUCT
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~ One chisel is as good as another, the buyer thought.
But now, still shiny and new, this one has a chipped
edge that gives it away. It was a “bargain counter”
tool. It couldn’t do its job.

The importance of quality in tools and hardware
.. . the sheer wastefulness of spending good money
on a poor product...is an old story
to any Popular Mechanics reader, ’0‘!

And your hardware dealer is just "'f//, *‘p“'ﬂ*;

as quality-minded as you are. His e, ‘0"‘[” > af#fff
business success depends on qual- e, y "/J‘ @,

: A ol y ¢
ity. He’s the man to see for tools and L")

hardware that will not let you down.

+~POPULAR MECHANICS
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SIMONIZ Restores Showroom
Beauty to Even the Dullest Finish

Why drive a car that looks its age?
SIMONIZ the finish and it glistens
like new again. Bring back the spar-
kle quickly, safely with Simoniz
Kileener. Then apply SIMONIZ to pro-
tect it against damage by gritty mud,
corrosive airborne chemicals and
scorching sun rays. For longer last-
ing beauty ., . for keeping the finish
sparkling clean by wiping with a dry
cloth. I your car's worth driving, it's
worth Simonizing. Get Simoniz and
SimonizKleener, liquid or paste, today!
THE SIMONIZ CO,, Chieago 16, Il

Recognized for over thirly yeors os ous
thorities on preservolion of fine finishes

Sold by grocery, hardware, variety,
drug, paint, 5 cents to 51, oulo ac-
¢essory ond department stores——
and by linolevm dealers everywhers

Cables will be 20% inches in diameter in-
stead of 17%4 inches.

Despite the fact that no new piers will
have to be built, resulting in an estimated
savings of $2,500,000, the new bridge’s esti-
mated cost of construction is set at $7,560,-
000 compared to $6,618,138.53 for the old
one, Incidental and financing expense will
require a bond issue of $8,500,000. The cost
of operation of the bridge, maintenance
and insurance is estimated at between
$55,000 and $60,000 a year depending on
the insurance rates.

Research work on the new design was
carried on by an engineering consulting
board headed by Charles F. Andrew, Ta-
coma bridge engineer. Wind tunnel ex-
periments were directed by Professor F'. B.
Farquharson of the University of Wash-
ington. Altogether, the cost of the wind
tunnel and the various models tested came
close to $100,000, of which almost 60 per-
cent was shared by the Public Roads Ad-
ministration.

Because of the importance and pioneer-
ing nature of these studies, inquiries have
come in from all over the world. As far
away as Russia and Australia, bridge con-
struction is being withheld until the results
of these experiments are made known.

Clearer View Ahead

{Continued from page 101)

Silica sand, used for centuries in glass
making, is left out of several new types of
glass which may become increasingly im-
portant for use in optics, photography, spe-
cial colored glasses and material which is
transparent to ultraviolet rays.

The sandless glass is made from phos-
phates, borates or fluorides. It resembles
silica glass but has different chemical and
physical properties. Nonsilica glass has al-
ready proved its value in the photographic
field, and Dr. Frank L. Jones of Bausch &
Lomb says it offers certain advantages in
optical instruments.

If and when beryllium glass is made
more stable (at present it collapses into a
puddle when exposed to air), it may be
ideal for lenses, This is because it permits
light to pass through it faster than through
any other glass. Tests by the American
Optical Company revealed that light trav-
els through beryllium fluoride glass at
146,000 miles per second. Light goes through
spectacle glass at 122,000 miles per second.
Also, if this glass could be used in a lens
it would produce less color aberrations.

With scientists probing into mysterious
chemical mixtures to produce new kinds of

(Continved to page 232)
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Cooling Systems \
Made Leak-Proof QUICKLY

WARNER Liguip SoLDER— Non-Metallic—
Deposits Tiny Fibers to Repair Leaks Any-
where in Cooling Systems. Simply pour in!
Finds and REPAIRS every crack or hole. Do
it yourself —or see your service man,

Warner-Patterson Co., 920 5. Michigan Ave., Chicage 5

MODEL: Gasoline Engine
Ready to Run

rmrsioﬂ built and eéngineered single
eylinder FOUR-CYCLE meodel gasoline
engine; adjustable walves; steel pinian
and cam gears: a real ignition system;
speed 300 to 3,000 rpm: develops approx-
imately Y5 hp. Bench tested and ready to
run. Awailable with stationary or marine
engine basa. Full instructions. Lots of fun.
Price $40.00 complete, with eeil, condénser
and startimg rope. Immediate delivery.

. - e The THOMPSON ENCINEERING CO.
oy =3 wide,, 206 Winchester Place, Grand Rapids 2, Mich,

REPAIR

FURNITURE
ek SR R

FRANKLIN GLUES

GENUINE LIQUID HIDE GLUE ==
READY-TO-USE

Makes joints stronger than the wood

WITH THE GLUE THAT
MANUFACTURERS USE

itself. No mixing = No heating — No
unpleasant edor — Mo chilled joints.

THE FRAMKLIM GLUE CO., COLUMBUS 15 OHID

What keeps the pages

nice and neat
And guarantees the
set’s complete?

& . ’

aﬁuHHED lElH}ORCEHEHTS
At Stationery Departments Everywhere

ATIGIIST 1046

Dependabe Bike light

mers SAFETY

;‘w

GOOD LIGHT
EVEN AT A WALK
WITHOUT BATTERIES

& CAN'T
% (BLow BuLBS

5=
g

cycling safe!
down batteries and
dim lights account for
numerous accidents.
Maoke -A-Lite provides
bright, unfailing light,

A

S !

even at a walk, with- ”

out batteries! Gener- ) gdd{f TO
ates electricity, cost- (,) INSTALL
free.

Automatic voltage control generator prevents
blowing of bulbs at high speed. Separate circuits
for head and tail lamps prevent damage of one
from affecting the other. Both lamp bulbs inter-
changeable.

At Your Bicycle, Hardware
or Sporting Goods Store

MAKE-A-LITE DIVISION

Chefford Master Mfg. Co..Inc.,Fairfield, Il
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Greatest advance in |
flashlight design in a |
generation, Turn pow-
erful pre-focused beam
where vou want if . ., ‘
1
|
|

stand 1t up . . . clip it
on . . . both hands are
free, A handsome, du-

rable, all-pur-

pose flashlight
for evervone.
Ask your dealer,

LESS
BATTERIES

Patented

Ma. 75 Heavy-
Duty Doted
Cell, Freah
Lasts longer, 10¢

'Flashlights & Batteries

Ii dealer cannot supply, send $2.00 to Dept. P
UNITED STATES ELECTRIC MFG. CORP., Mew York 11, N. Y. ;
*UUSALITE Red-Head Safety Flashlight -

! | a "MUST" for the motorist. _J

SAY YOU SAW IT IN POPULAR MECHANICS

the MODERN

WDUEII SHOOTER

[ ]
Test-O-I.:te
b A
£\ @ THE NEON “eLow “
P + » + LOCATES TROUBLE
INSTANTLY in electric cir-
cuits, fuses, cut-outs, mo-
tors, radios, appliances.
Tests everything electrical
from 100 to 550 volts. In-
dicates hot or grounded
wires. Tells AC from
L DC. Engineers prefer
L, (=) it because it has pat-
ented safetyfeatures,
A PUTS “FINGER” ON THE

TROUBLE SPOT--QUICKLY

Far superior to ordinary clumsy test bulb,
Saves precious time. Indispensable in shop
or home, Vest pocket size. Lifetime guars
antee. List $1.50 (Pat. No. 1,778,883)
Purchase through regular electrical dealers.

L.S.BERACH MFG.
200 Central Ave.

CORP.

Newark, N. J. QOUTLETS

HUNTER'S

mﬁ?.M..PAss
Typor All Mofal, $2 50
Jeweled Llongines
Eﬂglneers All Metal Army
Type Hand- Srgrhtmg
LEVELS

3".50

PUBLIC SPORT SHOPS

13 5. 16th St., Phila. 2, Pa. No COD's

YOUR ELECTRIC DRILL

Has 100 Other Uses
when used with K-Jax attachments
METAL SAWING . . . SHEARING
RIVETING ATTACHMENTS
Write for illustrated circular

K-JAX, 2600 Canton S5t., Dallas, Texas

AMAZING MODEL

230

ROTOR- ——--—-

CAPTIVE AUTOGIRO

AUTOGIRO

] /Bl: first in your neighborhood to own and fiy
# the sensational new ROTOR-FLYER. This
captive autogiro needs only an B-mile breeze.
Enthusiastic owners report Aights over 2000
feet! More than a toy—an amazing scientific
model —designed by an experienced aero-
naurical engineer. The ROTOR-FLYER is
based on the same patents. ..embodies the
same principles . . . as full-size autogiros.
Sturdily constructed of the best marerials,

Send name and address for
INTERESTING FREE BOOKLET

and nome of nearest dealer.
Address: ROTOR-FLYER,
t. P- 10, Room 202,
230 Fiﬂl:l Ave., New York 1. MY,

POPULAR MECHANICS



Electrically Welded Endless

BAND
SAW
BLADES

Made in widths from 1/8" to 1-3/4"
Maks your band saw do more work for , Tha proper
width of blade will extend the scope of Ulﬁu'lmuur:ant ina-
china. DBurrill’'s Paramount Blades are made from tough
" Nickel Alloy Steel properly tempered. Teeth accurately set
and fAled, and all sawa carefully stralghtened. Bepd onder
and check today. Delivery will be made as prompily as con-
ditions permit, from & few daya to a week or two. You can
obtain saws at thefollowing prices:

E"-Ef‘lﬁ:v'ﬁ"v%" wide, 50" long.....0ve.-§ .90 each

-3 L1671 "-%" wide, "6 loNg.covenesas .20 eich
”'sflﬂii'“"'ﬁ" wide, T8 IODE: sssssssse 110 cach

Other slzes at proportional prices
ALSO METAL CUTTING BAND SAWS
Made in widths from 1/8" to 3/4"
Your satisfaction is guaranteed

BURRILL SAW & TOOL WORKS

407 E. Main St., llien, N.Y.

N EXIR

FOR PAINTING

Paink stays level - can't swing or spill.
"Painter’s Pal” damps on pail, hangs securely
on ladder. Fits quart to gal. pails. Stamped

and welded steel construction. Holds 100
pounds. For right or left hand.
Satisfaction guaranteed.

"Painter's Pal'’ For Brush and Pail
At Your Deale

Or $1.25 prlp:';d,
i

from
GENERAL ENGINEERING CORP.;

MICHIGAN

Sampscl

CHARLOTTE U. 5 A, %

AUTOMATIC CONTROLS
for Hand-Fired
FURNACE or BOILER

Thermostat, Limit Control and
Electric Damper Motor asutos
matically operate draft and dam=
per maintaining even tempera-
tures—saving fuel. Package sets
include everything needed for
easy installation. Order from
your local furnace dealer. For
free literature write . . .

SAMPSEL TIME CONTROL, INC,
&18 Strong Ave. Spring Valley, IIL

Kills the fleas
- QUICKLY!
..--'“ﬂﬂll "l"l'-m“ Keepi ulhel'! -ﬂ“
&H;EE:}:H for days!
h""‘lll'll!“'.-t* 5““ 25¢ and 50«
AUGUST 1946

WILL HELP YOU
DO BETTER WORK

Every craftsman knows
that better tools produce
better work. And that's
what a Stanley Bit Brace
does. It puts skill in your
hands and it represents the
ultimate in material, design
and performance.

Look at Stanley Bit
Brace No. 923 — head of fine
tropical hardwood, steel
clad —bronze bushing in
head to minimize wear, with
end thrust carried against
ball bearings—heavy steel
rod - chuck with steel shell
and hardened, forged jaws
- - to hold bit or drill securely
— __;;-j'! for true boring.

A word to the wise crafts-
e man is — buy Stanley.

| STA[\I LEY |

HARDWARE - HAND TOOLS - ELECTRIC ToOLS

Here are two books well worth owning

The first book is free..."The Joy of Accomplish-
ment"”, a brief introduction to tools and their uses,
The second is the famous textbook...“How to
Work with Tools and Wood"”, recently revised,
fully illustrated. The cost is only $1.

—— —— ———— —— — — T — i S e [ S— —

Stanley Tools, 186 Elm St., New Britain, Conn.
Please send by return mail
[0 FREE booklet: “The Joy of Accomplishment.”

] 1B8-page book: “How to Work with Tools and
Wood.” 51.00 enclosed.

(In Cenada: Send order to Stanley Tool Co. of Canada,
Ltd, Roxton Pond, Quebec.)

B L CLL TR LT T T
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Pulsing steadily, hundreds of times a mile,
your AC Fuel Pump is the strong, reliable
heart of your fuel system. It has given you
long, faithful service because of its inbuilt
quality and scientific desigr.

You can prolong that faithful service indef-
initely, if you insist upon an AC when
you replace your present pump with a
new or rebuilt one,

AC IPARK PLUG DIVIYION = GENERAL MOTORS CORPORATION

232

glass, improved spectacles, sunglasses and
lenses of all types are appearing on the

- market constantly.

There are new sunglasses which prepare
eyes during daytime for speedy adaptation
to the dark. This development should make
night driving and flying somewhat safer.
Developed by American Optical, the new
lens transmits only 15 percent of visible
light and absorbs glare and dangerous in-
visible ultraviolet and infrared rays. Thus,
the glasses enable a person’s eyes to
adapt themselves to darkness within 30
minutes, the normal time required for com-
plete adaptation to darkness. War pilots
wore the glasses during daytime flights to
condition their eyes for night missions.
Lenses are a rose shade instead of the
standard green previously worn by the
Army Air Forces.

Another type of glare-reducing goggles
developed by Professor Walter R. Miles of
Yale University is useful for observing
welding operations and for studying the
sun. While most of the lens is coated with
a “light smoke” color, a darker narrow
patch covers the center, directly in front of
the eye's pupil By making the patches
oblong antf setting them at right angles to
each other, both pupils are given complete
glare protection, yet obhjects that appear
close to the sun can be observed by at least
one eye.

Use of special goggles is one way to pro-
tect a person’s eyes. American industry is
now going a step further by carefully
checking workers’ vision in order that they
may be assigned to jobs for which their
vision qualifies them. Both of two men may
have good eyesight, but one may have the
type of vision best suited for close inspec-
tion work while the other is a “long dis-
tance see-er” who would make an expert
crane operator.

An eye testing instrument designed by
Purdue University and Bausch & Lomb
scientists supplies the information needed
for assigning jobs to fit a worker's vision.
Called an Ortho-Rater, the eye checker is
a type of stereoscope which employs test
slides in the form of transparencies mount-
ed on rotating drums and illuminated by a
centrally located lamp. A separate drum
is. used for the distance and near tests.
Looking through the eyepiece, a worker
views a wide variety of charts and pictures
in both black and white and color. Results
of the test give the job placement director
a pretty accurate picture of the worker's
capabilities with respect to his eye “power.”

Glasses pose a serious problem for some
workers whose jobs are such that lenses

{Continued to page 236)

POPULAR MECHANICS



Only Evinrude builds them!
Four superb models —
5.4 to 50 horsepower:k

Only one choice . . . it's an Evinrude "four” — if vou'd like to enjoy
he last word in outboard performance. There's nothing like a *four” —
or fast fishing craft, family boats and swiftest runabouts, Matebless
mooibness . . . a thrilling flow of velvet power that rolls back

he miles with effortless ease. Instant responsiveness—zooming pick-up
ind rugged stamina that means years of carefree service.

iven for boats of modest size there are “fours” just right in power

nd weight, The Zephyr — “light as a twin and smooth as an

ight” — develops 5.4 horsepower®, weighs only 46 pounds,

[he popular Lightfour, 9.7 horsepower®, 63 pounds.

ee your Evinrude dealer — look for his name under “Outboard
Motors™ in your classified telephone directory. Catalog of the complete
ivinrude line of 8 models sent on request, Write for it today — address,
IVINRUDE MOTORS — 5344 N, 27th St., Milwaukee 9, Wisconsin.

In Canada: Evinrade Motors, Peterbora, Omtario,

":f' : o i ..: L T Tephyr; 5.4 hp. ot 4000 R.P,.
" / ; F ; = Lightfour, 9.7 h.p. at 4000 R.P.M.
. ; 4 : iy 2 b Spesdifour, 33.4 h.p. at 4000 RB.P.M.

Big Four, 50 h.p. ot 5000 R.P.M.

All ratings are O.B.C. certified
braoke horsepewer ratings.
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ALLIED’S
1946 RADIO
CATALOG

Sead for ¢t
NOW

.

LARGEST STOCKS
OF EVERYTHING
IN RADIO . « «

SERVICEMEN! Dealers! Soundmen! Amateurs!
Builders! Experimenters! Send for the handiest,
maost complete 1946 Buying Guide for Every-
thing in Radio! Features latest radios, sound
systems,amateur and builders’ gear,thousandsof
radio and electronic parts—world’s largest and
most complete quality stocks—at lowest prices.
Fastest service; expert help!

AEsESEREREREERERERERRAERRERAD

MNEW RADIO SETS
COMPLETE SOUND SYSTEMS
LATEST HAM GEAR
ALL SERVICE EQUIPMENT
BUILDERS’ SUPPLIES
RADIO BOOKS

P s T TR R R R L LA L

MORE THAN 10,000 ITEMS

Fverything for every radio use:
New model home radios,
phono-radios, recorders, com-
munication receivers, Hamkits,
code apparatus, radio parts,
tubes, tools, test instruments,
publicaddress equipment, low-
cost easy-to-build kits, dia-
grams and matched parts lists,
largest selection of instructive
books—all at lowest prices!

ALLIED RADIO
N /

ALLIED RADIO CORP,

SEARETEREER R R RR
[ E TSR E R R L]

: 833 W. Jackson Bivd,, Dept. 5-HH-6

{ Chicage 7, IMinois

| [ Rush new FREE 1946 CATALOG.

: T R RS IR anaini i L
|

1 Address, .. covnnranss e e P b
I\ i e vsisnniin R Zone.......50ale.caiiinns

L P —S——— e

|
I
|
I
I
|
’
/
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A modern jet propulsitn
motor scaled down to fit
the design requirements of
model building enthusiasts.
Can become an integral part
of model planes, speed boats
and cars. Extremely low
frontal area and 27" length
allow speed model designs
with exceptionally low drag
—speed being limited by
aeradynamic cleanliness of
model construction.
pump

Seeyour dealer nowto insure

PARK PLUG == Champi 2
. Jl,‘tffr.;_; el B receiving your MINIJET early,
FREQUENCY— Be ready to compete in the
210-230,'sec. new super-speed jet class.

MINIJET MOTORS

151 East California St
Pasadena 5, Calif., U. 5 A.

NEW TOOL READY
QUICKLY SHAPES, SANDS, CARVES, PROFILES,
GRINDS, BEVELS, SMOOTHS, POLISHES, CLEANS!

War industry’s most versatile machine—now
available to hobbylsts, craftsmen, model mak-
ers, pattern makers, home workshops—cuts
{ast and clean on wood, metal, plastics! Works
equally well on imside cut-out openings or ir-
regular outside edges, on intricate gerolls,
CUTVES, ves  hours of Lresome hard
worh-—=does betler L-.ﬂ:-. Nothing else like ..,
it. IDEAL TO GIVE OR GET FOR WOHRK-
EHOP! Snld on § Day's Trial, money back
GUARANTEE.

SPECIFICATIONS

TYPE — Rexonating Jet
WEIGHT—14 oz, [Approx.)
DIAMETER — 2 in.

LENGTH = 217 % in.
THRUST — 2 Ibs. (plus)

CG FROM NOSE-5% im
STARTING = Haond fire

FREE!
|'m. b Write for free, Lave | 1)
: v _{||.,I ishly illnatrated
&l wF 1 Circular desceribing

how Bandsander—

the machine that

amazed the experts

—gAVeEs time, mone.

ey, troulle,

now—a _ post  card
o

.- ||ﬂ'lrfﬁﬂml

MEAD SPECIALTIES CO.
4114 M. Knox Ave., Dept. 18, Chicago 41, 1L

M BUILD THESE PROJECTS

Faor garden or lawn. Easy to bulld. Easy to sell.
Iuoprints M 1 0=20 Dwtch Windmill |
Awn Figure
1y

= Girl, Holland Pair, e each, all 4
log illustrating many meodels, sen

CRAFTSMAN'S MODEL CO., Dept. P-84, 2

DIE=-LESS
DUPLICATING

Many small parts can be formed without
dies, to duplicated accuracy of 001" with
DI-ACRO Preclgion Machines, — Benders,
Brakes, Shears. Save die expense and time
delay. Ideal for experimental
and research work, makin o
gamplea, models, ete., as well . P
as regular prodoction runs.
Write for descriptive literature.
O'Meil-lrwin Mfg. Company

341 Bth Awve. South

Minneapolis 15, Minn.
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Lasts longer, too !

The Auto-Lite *Sta-ful™ Bat-
fery has more than 3 times
the liguid reserve of ordinary
batteries. In normal ecar use
the plates are kept submerged
to help deliver full life and
power long after the plates in
ordinary batteries are exposed

and inactive.

In addition, oversize electri-
cal capacity, plus Fibre-glass
insulation, gives longer life
than batteries without the
Auto-Lite “Sta-ful” features.

Be sure your next battery
is an Auto-Lite “Sta-ful.”

CORPORATION
OHIO

AUTO-LITE BATTERY

TOLEDO 1
Manufaduring Plants ab:

Niagara Fails & Indianapolis = Atlamta

Oakland =

Okizhoma City = Toronta

AUGUST
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IN NORMAL CAR USE

HERE'S WHAT MAKES THE DIFFERENCE

Unique new deosign ond construction
Fr]vvrrs Auta-Lite "Sh]-'Ful” maore than
3 times the liguid reserve of ordi-
nary batteries.
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Auto-Lite “Sta-ful”  Ordinary Type

ustrotions obove show the resuly of
equal evaporation in  the Auto-Lite
“Sto-ful'’ Baottery and other botteries. As
shown by illustration on the far right
plates of ordinary batteries are cxpuu:i'
sooner by woter loss and then become
inactive faster.

Tune in the Avto-Lite Radio Show Slarring
HELEM FORREST =

ORCHESTRA & CHORUS

Thursdays 9:00 p. m., E. T., CBS

N0 UITE

GORDON JEMKINS'
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Liquid Level After Equal Evaporation
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AGAIN
AVAILABLE

HAND AKD POWER GRINDERS

e

GRINDER & TOOL CO.

ESTABLISHED 18946

SHEBOYGAN, WISCONSIN
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become covered with steam, fog, or perspi-
ration, with the result that vision is cloud-
ed. One answer has been contact lenses—
thin, saucer-shaped plastic lenses that fit
under the wearer’s eyelids.

So much improvement has occurred in
the design, manufacture and fitting of con-
tact lenses that today an estimated 85 per-
cent of all persons wearing glasses can suc-
cessfully use contact lenses,

Worn on and moving with the eyeball,
the contact lens is invisible. It becomes
part of the refracting system of the eye
and produces the same correction regard-
less of the position of the eye. Some people
wear them 18 to 20 hours at a stretch, others
three or four. The average is about eight
hours, according to a survey.

Dorothy Parker once said, “Men seldom
make passes at girls who wear glasses.”
Makers of contact lenses like to quote this
wisecrack.

. 'The Fishing Fleet Goes Scientific

{Continued from page 152)

piped to all vital parts. Motor-driven ven-
tilation fans force fresh air throughout the
ship, and various stations are connected by
an intercommunication phone system. All
deck winches and cargo hoists are powered
by electric motors operated with push-

Ibutton switches.

Traditional watches need not be stood in
the engine room except for performing
maintenance work. Normally the main en-
gine is operated by remote control. From
the wheelhouse the engine can be started,
speeds changed ahead or astern, and
stopped. Auxiliary controls on each bridge
wing permit “remote remote” control of
the engine so the vessel can move to keep
up with a school of tuna while the man on
watch stands outside,

Steering is performed by a “metal mike”
gyro pilot that can be disengaged to permit
electromechanical maneuvering in close
waters. The entire steering apparatus is
hooked to a large gyro compass below deck.

For smaller ships, the Sperry Gyroscope
Company developed a compass combining
features of a gyroscope and magnetic com-
pass. This device allows the standard mag-
netic compass to be installed on the part of
the ship that has the least magnetism—
usually high on the mast. Deviation errors
are minimized, A gyroscopic control aver-
ages the compass readings and transmits
them to a repeater compass in the wheel-
house. The readings on the repeater are
free from swing, regardless of rolling and
pitching. The gyro magnetic compass can

{Continved to page 240)
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CASITE .. ™8

PERFORMANCE OR DOUBLE-YOUR-MONEY-BACK

% New or old—your car will run better and last longer with Casite. Casite
protects stiff new motors during the critical break-in period . . . gives older
motors new smoothness, pick-up and power.

Casite carries oil gui{:kly to the tight spots . . . reduces engine wear . . .
retards formation of sludge and gum . . . cleans motors—keeps them clean.

Millions of motorists use Casite all the time, Service stations, garages and
car dealers everywhere sell it.

Put a pint in the crankcase every oil change and a pint through the air
intake every three months for guaranteed better and smoother performance
all-year-round.

THE CASITE CORPORATION, HASTINGS, MICHIGAN » In Caonada: Hastings Ltd., Toronte

new rapio sHow: RIGHT DOWN YOUR ALLEY”

AMERICAN BROADCASTING CO. * EVERY SUNDAY AFTERNOON |

k=

) .!;_

gives you o Bheiemneh, you
i
e e v v ] o oot ot
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FOR LOOSENING TIGHT,
. RUSTED SCREWS

loosens tight, rusty =
screws 50 they slay Q@
for rec_rul-‘:: clri-.ri 1

A Pu
Sl..-

slade.

rer- ﬁu*n closes
ng aluminum
In 3 popular

£ Kit Box of all 3 sizes,
Ask your tool dealer or
folder.

no t?:-ct:a c]1arn’ 7.,?
write us lor

DEALERS: Write for complete merchandising details.

SWALLOW AIRPLANE CO., Inc., Wichita 1, Kansas

IF YOU HAVE

HAND FINISHING OPERATION

USE A Sb;@'/gf

Troce-Mark Reg UL 5. Pot, OF,

The new Sand-0-Flex Confour Sander gefs in and around curved
surfaces. Replaces hand sanding, filing and scraping. The cen-
tral magazine house: a strip cbrasive thot threads oul In front
of brushes. The brushes cushion the obrasive and force it inte
the hord-lo-get-ot places. Abrosives come in a wide variety of
grits = one for every purpose. Sond-O-Flex adapts to any mater
shaft, and new comes in three sizes fer every type of home or
production wis. For complete information, write te

SAND-0-FLEX CORPORATION

4373 Melrose Avenue * . Les Angeles 27, Califernia
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ANYTHING
ANYWHERE

ANYTIME &8

ALL PURPOSE ARC WELDER
8 Models . . . 32 Voit D.C.. 110 to 440 A.C.'

A eomplete workshop in lfzelf! Weld, cuf,
braze or solder any type metal; iron, castings,
aluminum, steel, bronze . in any gauge or
welght, with enuﬂ.l easE, ("ulnpnl:t. complete,
sturdy gz the Hockles., Formed gtesl l.nd cast
sluminum case, welded steel base, 4" cast
wheeis. Bullt with voltage control.  Better
on R.E. A, linez. No training needed. Bold
throughout the world. Uncanditionally
guaranteed for 2 years. Fully eguipped—
ready 1o use.

FORNEY MFG. CO.

FORT COLLING 2, COLORADOD

=Shopping Cart—Golf Cart or Toys.
\ =tu Rubher Tln;-d Pressed Steel | 4 jnch: (H
Wheels, Bright red enameled. Hun- 14 inch
dreda of uses. Build @m bessinet; | Hi
portable play pen, doll earrlage, bushing
imh;; méd 1o cart i.:;;;}etttlwlﬂpia“l each
i o Peceip rices L %
med iata ﬂ”m"ﬂ“_'l. ¥ g '“ilé:'_‘ SIEE
CIRCLE METAL MFG. €O, e
4266 E. Pacific Way 2 _each |
Los Anaeles 2'!-1 Calif.

MINERALS
and METALS
with M-SCOPE

Employs same principle
as Army Mine Detector.
Unsurpassed in Effi-
ciency. Write for Free
16 page booklet.

FISHER RESEARCH LABORATDRY
PALO ALTO CALIFORNIA

BRASS RODS
For Home Work Shops

For use onm model
boats, alrplanes, ete.,
lteenasupplym‘ﬂwse
free=turning brass
rods on hand. Each
kit contains a com-
plete assoritment of
slzes,

Write jor Free Catalog
of 45 Kits Today

MEIER BRASS & COPPER CO.
1320 E. Larned, Detroit 7, Mich,

check or

It's enpsy to hona keen m:tt edges on your

chizels and plane blades. Precision adjustment monay order
for ANY ANGLE of bevel. Roller glide makes s
EVETY siroke um[urw ACTOSS f‘m Etﬂnﬁh bg-ﬂi:'g
.» nmg—L {eal for nme craftsmen, hobbyis
nters, cabinet POST PAID

McLAREN IHHUST!IES INC., Box 606, TROY, N. Y.
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5,0#6#' SHAVER
Men who like to do f &dydawf
things the simple, easy ==
way, fall in love with = because
Enders their first shave. 2 double thick
Easier, quicker from A ""'f’“* blades
start to finish. That's TI; T!;“:" in i
because of Enders 'm:;"'“:
clever simplicity of de- A l;nlre :ﬁm?.,
sign ond action. Gives N creamlined
pressureless  shoving. : \ action
Gets the hard-to-reach L W new safely
whiskers, Shaves close
with sofety, comfort, | Blades '

5 f L

Get an Enders today. ey 49¢

ith
DURKAM-ENDERS RAZOR CORP. - Mystic, Conn. L] :ltlﬂl

ALARM CLOCKS < -

Two inch watch type, Swiss move-
ment, with luminous hands and dial. _‘
Husky bell alarm will outlast ordl-
nary alarms many years, $8.65, ‘
Musical alarms too, $17.085.

°”L" HARLEY CLOCK SHOP 4
$6 425 El-tmtinpﬂldq
Fﬂ'!l’ﬂlﬂ Kansas City &, Ma.

PI-IOTO

ENLARC

1s Thotography vour hobby? Do you want
a
P

[MENIS

tahle casy business at homef Make

BT0 ENUARGEMENTS for '.m’?“'““ and;

others our cost ‘m:s e - et
AU-TO-MATIC requ ’?nm irncs

COPIES any picturg, l.

Interesting circular FREE. mV

H'I 0T0-SPHERE,Depl.B, Long isisnd EIH!.M'I’IIH 5] IE

MIRGOT KEY MACHINE

Mareot Mo, -8B Key Machine
Mounted on Cablnet..... § 75.00
Hoolk on Modern Locksmith- =
IO A e b 3.95
Auta Code I,L k and Aulo
Daphth By ...cccdavase 12.50
182 Do | |.-.-||._|r ey Blanks 77.76
BEet Key Flles, Tools, Pins,
&prings, Thimble ,.... . 10.50

$170.71
A. J. MARCOTTE CO., 352050 81" Wi

WAR-BORN WONDER OIL

Eliminates Cause of Rust

. [A CHEMICAL DEVELOPMENT DF SCIENTIFIC mmﬂ

=Mere's § Jungle proven rll1|. r||| 'H II
tive that sctunlly eliminats e
of rust.  Now youl G |. e 1----'.-i
oyl p ert—everyihing }rm
from rust with Sieath
EVERY HOME WGHKEHCF- HE{US
SHEATH—Sweaty hands woan r'ulll L1
l-r alerlial precislon natrimenta, |:'H.||.||-
IAESMIoNEE | o Wi l| '-IIIII‘ teols
and eqgui 14, il geh ™
rust t |||r-rn'.|.1'

lu. et or dry  metal
Burfs ¥ B ~
of pr :-|:|II| n |:|1l.t|:I1|lI:l|i“|l-|l
finger prints, all the o« |II-- -l :l

YOUR RUST
womrk OVER
:I'I:‘-I'.—‘\. it Imess v or  Eredas
g |'1-. free-Mowkng oil !||:." 1Lpr~. |jlo L&
(4

gie, You've
never seen sovihineg ke |

SFEEIJ\L INTH‘DDUETORT OFFER Your dealer may
not yet have Shes [ e Bt Bt onee we
will mend o4 L. |Ir h||1| dires
wWith a1l g I-| 1K LTS o dollar |.l|||
OF Muney o |‘ '|r|J 1’n|1 el 'Ll i rust worrl

BROWMNELL IHDHSIRIES, Dept. 10, Mnnl‘ezumn, la.
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MANDEE “ ,337%32

1001 USES
Smooth, steady power at your fingertips! Perform pre-
cizsion operations not possible with any other portable
tool! With a Handee you can turn out professional
looking projects for pleasure or profit—ship, plane and
train models, costume jewelry, wood carvings, puppets,
initialed tumblers, etc. AC or DC. 25,000 r.p.m. Wt. 12 0z.

USE THE RICHT ACCESSORIES! Choose them from the most

complete line . . . more than 300 made right in the Handee plant.
GET A GOOD START
GET THE

HANDEE KIT

HANDEE Tool
and 45 most
popular acces-
sories packed
iln compact
¥ steel carrying
case. You'll be
amazed at what
¥ou can accome-
plish!

“b\ d Postpaid, $25.00
ee only,
P an ¥, $18.50 ___‘—‘-’

’“& Rs
€ GirrLF OR A FRIEND - -
G“: T OF A LIFETIME

NEW PRECISION ATTACHMENTS

Fit Handee only: enable novice
or craftsman to do perfect work.
Magically, easily, yvour offhand
carving, routing, shaping will be
exact as to depth of cut, accu-
racy of line. Bet of 6 attach-
ments with Instructlons, posi-

$7.95 5

paid,
ORDER NOW. SITISFL[TIHH GIIMH.HIEEDI

CHICAGO WHEEL & MFG. CO.
1101 W. Monroe St., Dept. PM
Chicago 7, 1l

Send ﬂ Handee Kit [] Handee Tool [ Precision Attachments
0O C.0.D0. [J Remittance enclosed [ Send Mannal

SAY YOU SAW IT IN POPULAR MECHANICS
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"DUSTLESS” SWEEPING

Fill the Dustless
brush reservoir
with Arbitrin

sweeping fluid. In the pro-

gess of sweeping, this

fluid filtering

through the tufts fr

makes sweeping 4

gompound out

of dust on

result: You elimin-" 4
ate up to 97% of the
dust in the air be=-

tween sweepings. You
also have cleaner
floors and cut sweep-
ing ¢osts, Thousands
of factories, shops,
stores, and schools
pnow use "Dustlesa"

sweeping, Write for com=-
plete facts t‘ndnmw

® Dustlpn

Hetvirdl DOES MORE FOR LESS

brushes

Miwaunee Dusriess

BRUSH COMPANY

528 N. 22nd Street - Milwaukee 3, Wisconsin
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be hooked to automatic steering equipment.

Like the rest of the postwar tuna clip-
pers, the “Chicken of the Sea” is equipped
with a supersonic Fathometer that indi-
cates bottom at depths to 1000 fathoms.
The vessel has a radio loop compass for
taking navigational bearings. Its radio
equipment also includes a world-wide code
transmitter and a radiophone for short dis-
tance conversations and for communicat-
ing with scout aircraft.

Tree Farms Restore an Empire
(Continued from page 112)

paper to prevent drying. These are crated
1600 to 2000 per crate and cost $4.26 per
1000 at the nursery. Anyone, an individual,
commercial forest operator or small tree
farmer, can purchase seedlings there. The
Nisqually nursery raises about five million
seedlings each year.

Trucks haul the seedlings to the remote
end of a forest trail where planting opera-
tions are scheduled. Another truck picks
up the boys at their homes. High school
teachers who have been taught the work
are sometimes called in as foremen. The
boys are paid 75 cents an hour and are al-
lowed one hour travel time from home and
back daily. Men are paid 90 cents an hour
with time-and-a-half if they are foremen.
Each boy carries either a planting bag with
two bundles of 50 seedlings strapped to his
back, or a double-bit mattock—the sole
and highly effective planting tool. Plant-
ing starts about the first of February and
ends the last of April, depending on the
weather. If the dry season starts earlier,
planting must end earlier.

The trees are spaced eight feet from each
other. Tall guide-poles keep rows straight
and prevent spotty planting. Seedlings are
planted in the shade of snags or rocks to
protect them from sun and wind. The av-
erage boy plants 540 trees per day.

The boys planted 1324 acres on the
Mowich Lake road in 1944, working only
on Saturdays and during spring vacation.
An additional 285 acres were planted by
foremen. All told, the boys set out 572,550
trees and earned $6400 in wages. It cost
less than two cents per tree to plant the
area. The men earned more per hour but
did very little more work than the 15 to
17-year-olds. The slight difference proves
the value of the boys to the program.

Daily planting records are kept for each
boy and each crew. Down at forester Nor-
man Jacobson’s office at Tacoma Tideflats
these records are transferred to maps, in-
dexed and filed in a vault. Forty years

(Continued to page 244)
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THE HELSDHP%V ISE

Here's what you've been waiting for, A finer
Precision Vise enabling you to work to a fine
degree of accuracy. Nothing quite like it before.
Carry in any tool box—fasten anywhere. Ways
precision milled...V shaped design... Hardened
steel jaws...Each Vise checked with a go and
a no go gage.. .[]}aw width 1-3/16"... Opening
%"...Weight 1 Ib. Sent post paid on receipt of
$5.75. Cavalier Sales Co., 4221 Beverly Blvd.,
Los Angeles 4, California. Dep't B.

Americas favorse L:lmpﬂlu:d air rifles for indoor or ourdoor
Mﬂinﬁ are back again! Available in.22 gal, 5ir1;_.::|.; shist amd
Magarine Loading Types. At your dealer—aor arder direct. Ask For
Crosman SUPER-PELLS roo—ihe better ammunition for all coms
pressed air rifles,

CROSMAN ARMS €O., INC. ROCHESTER 7, N. Y.

7 sme. . | MASTER CHAMPION
o ¥ 3 | LAWN MOWER SHARPENER

Also Mfg., Saw Sharpening
| & Key Machines

' FRANK'S MFG. CO.

| LUcas 6929
- j Dept. PM2, 3312 Tweedy BI,
SOUTHGATE, CALIF., U.S.A.

The perfect line drier. Metal fingers neoprena

cooted for protection. Collapses to 4% x 4™ for
tackle box. Holds wp to 200 yards of line.
FPriced $1.50, Llorger size $3.00, Mail order
ftoday. Enclose check or meney order. Hall

OPFEM Lina Corporation.

7611 Park Avenue, Highland Miills, M. Y.

“WONTWIST”_ANIMAL TETHER

AT LAST YOU CAH
THE-OUT YOUR ANIMAL
SAFELY!

SAFE FOR ALL
AMIMALS, BALL L
REVOLVES IM ALL DIRECTIONS.
Send Check or Money Order 12-“ IH.
Price Includes Delivery Chorges

THE HAYDEN €O., Bryn Mawr, Pa.
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"RIGHT NOW is
the right time

That dripping pipe . . . that crack in the
furnace . . . those loose door hinges . .
casters and handles that fall out . . ., all those
little repair jobs—get after them NOW with
Smooth-On No. 1 Iron Repair Cement, fa-
mous since 1895 for stopping leaks, sealing
cracks, tightening loose parts.

No heat required —applied like putty.
Smooth-On repairs are inexpensive, too—
cost vastly less than a repair man's hill . . .
and are lasting. Get Smooth-On No. 1 in 13-
0z., T-oz. or larger size at your neighborhood
hardware store. If they haven’t it, write us,

Get This 40-Page F R E E

Repair Handbook

Clear, simple, practical directions. 170
diagrams, Pocket size. Dozens of short-cut
repairs. Just send the coupon,

1 =——=——=—35IGN AND MAIL NOW=——
5'&‘33;;'%“ Smooth-On Mig. Co., Depf. 37
e 370 Communipaw Avenue, Jersey Cily 4, N. J.
MpFS st ' Pleage sond me a BEmooth-0n Handbool,
SimgoTHoe
1
!;::;fu""! ] | e e S
Jt
Motar Caraed Boat AdIresFssassssranis
Home, FaChary m
Pwerp'lant s-'lﬁiil1 EARAEARE B R AT AR R R RN NN R R

Do it with SMOOTH-ON

The lron Repair Cement of 1000 Uses




s GOOD NEWS

WHEN YOU GET A
BURGESS vibro-tool

Trade Mark Reg. U.5. Por. OF.

DE LUXE KIT

COMPLETE
k.

. $16.50

b iy ‘\.-'.' gpiect ;_.‘-:._,,._1_ II'.'!"'T}

Whether you purchase the Vibro-Tool alone, for
$7.50, or the De Luxe Kit and sharpening stone with 22 acces-
sories for all types of engraving on metals, plastics, glass; wood
carving: leather tooling; cardboard -:mtiiﬂs'.I elc., you are on your
way to new thrills and new ability to do hundreds of craft and
home workshop jobs easier and much faster. (110V., AC., 60 cycles)

SEE YOUR DEALER or order direct

HANDICEAFT DIVITION)

BURGESS BATTERY COMPANY
166 N. Wabash Avenue Chicago |, Il

Ignition

ﬂgnd All Fer $13.00
: List Price

Radio Set See your dealer or wrile us

SPINTITE SET

A Positive Need in Every RADIO,
HOME and ELECTRICAL SHOP.

Contains Chuck Type Handle, Reamawl, 3 Screw Drivers,
2 Pliers, 7 SPINTITES and Insulated, w&mE:N
MNeutralizing Alignment Wrench.

WORCESTER 4, MASSACHUSETTS
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ELECTRICITY FOR ANY JOB

ANYWHERE

Reliable, economical electric serv-
loe, anﬁ'whr.rm anytime, with an
Oonan Electrie Plant. Driven by
Onan Hi-c{cle, gasoline engines.

5 g e-unit, compaet design
and sturdy construetion.
Water or cooled.

Capacity range: 350 to 35.000

watts; 115 to 660 velts A.C., 5D

to B00 eyeles; 6 to 800 volis D.C.

Combination A.C.-D.C. types.
65 different models

WRITE FOR FOLDER

ONAN

0. W. Onan & Sons, 2520 Royalston Ave., Minneapolis 5. Minn.

Power Sprayer
only $5.95

The Mars Power Sprayer
illustrated uses ANy gRs en=
gme ag the air compressor.

an be operated from airarkz

plug of

t-rll..llgk. rays paint, var-

nish, shellac, insecticide or

any finely mixed, free flowing liguid. Complete

with a t.rlgger controlled sprayer, pint jar, spark
Iug air check walve, compression tank, adaptors
or all size spark plugs and 12 feet of hose.

En Driven Tire Pump and Cnm¥reaaur completa
with adaptors for all cars with 12 feet of hose and
tire connection at only $4.50.

MARS PRODUCTS COMPANY

our automobile or

DEPT. €©; 1170 BEROADWAY, NEW YORK, N. Y.
Made From
INPORTED BRIAR
o - BULLDOG SADDLE

"Enjoy unmatched sweet smoking
quality, outstanding fine grains,
in modern designs.

Mig. by illustrated booklet.
(. B. WEBER & (0., 141 Cafor Ave., Jersey City 5, N. ).

BUILD :ARC:WELDER 322"

254
We Show You How to bulld this new powerful weld- |
er without rewlnding. For light or neavy work. Usea 85
eolls taken from old auto generators. Works on 110or §
290 volts A, O, Has 20 different heats. Bend 35¢ for &
complete PLANS and valuable Oatalog. Write today. 5
AY MFG. CO., 137 LoJay Bldg.. M §, Minn. &=

nppliulice slog

Tester
LOCATES TROUBLE INSTANTLY IN ALL
ELECTRICAL DEVICES

In this single unit are all the necessary tests for
SEAMINING  every ;ﬁ:rmlm. Checks thermostats
under working conditions, Tells instant it aw
or closes, Controls heat on soldering irons.
vents over-heating. Tests continuity, oven clrouils,
nutematic irons, vacuum cleaners, motors, coin ma-
chines, bulbs, 3-way switches, ete. Great time,
MLY $10.98 COMPLETE.

Pat. Pend. and money saverl Mo
C.0.Iv'8, shipping wt. 3 lbs.

with each Testor, New, Complete Practical Course in

FREE olectrical appliance repnlﬂ.nz. WRITE FOR CIRCULAR.

HANLAN CO., 1419-A, West Jeiferson, Los Angeles 7, Calif.
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$ PAINTERS
STRIPING TOO

'I:"rr.I
i

| fings

p YL "l!' -'_.\rl :.
F.J"rll-.."-'- I! takes, model |

Lo Eum mdh.l_ wall board o e,
Painters —crafismen, ord -ﬁr' 1* M
Master Painiers" Strip BC witkhy
t;:u‘:"llIr siripe, $1 _~"Er ps 1 EET,
1y 3I'4 lat- '-t-._-:i 4.:,'—}'5.
BT r Toal with completle sat -r,|'|. s $5.00Q,
(C.0.D. orders 25¢ extra.) Dealer .n.r'n'

WENDELL MFG. tl:l.
4234-B I.m{uln .Au-u Chu;uqn 18, H|.nn1:

Build Your Own
RADIO RECEIVER

And listen o your own radio pro-
;r.r'w--li is Kitcraft Radio Set
bring |:I werm in clear a8 a bell. Easy
to build; works anywhere. Complete with
mica u'-n-f-. nser, tested palens cryseal and 20.
page illustrated manual containing diagrams,
theory and step-by-step building and operat-
ing instrucrions, Base of “Lucite™ plastic; no
soldering or batterics required. Uses any type
earphone. The asands in use. MONEY BACK
GUARANTEE. Sent prepaid or C.OD. plus camplefe

POSALE. GRDER TODAY! Dept PM-8 lass
KITCRAFT INC.

s phones
614 Narth ‘..m \' cente, Log Angeles 46, Cali .I'|::lrr||.'|

SPINIT—GAS MODEL STARTER

Ildeal For Model Plane Builders

UH-L r|:'-'I 1 fans, this Ic IT! b £ | will
(gLl I'\Jr "will art ;r' Sturdily
bt 1 inger tip re I| . M Iu-| el
II\| g e fun..  Avali |\I| at dealers,

Standard mods | Sd.nE, Write for fol ||._|_T

STREED ELECTRIC CO.

1315-A Harmun Pl.. Minpneapolis 3. Minn.

UNIQUE BENCH LATHE TOOLS
ARE BUILT RIGHT ... THEY ARE
*TOPrs" FOR DOIMG ALL PRODUC-
TION JOBS BETTER AND FASTER!
UNIQUE BED TURRET_TAPER ATTACHMENT

TAIL STOCK TURRET.ADJUSTABLE KNURL-
ING TOOL AND OTHER UNIQUE FRODUCTION EQUIP-
MENT WILL MAKE YOUR BENCH LATHES PAY OFF BETTER

°. ':"MAHE YOUR OWN

| COSTUME JEWELRY

s BIG EARNINGS AT HOME

I‘ﬂl‘.l can make costume eariing and pin sets, brooches,
neckloces, dress clips, cameos, efe.
WE supply the jewelry findings; bar pins, ear screws,

jump rings, chains, screws, stone sets, sequins, shells,

boxes, cement, cords, efc.
WRITE FOR FREE CATALOGUE

PHILADELPHIA BADGE, 1007 FILBERT ST., PHILA. 7, PA.
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This famous

=FIEZID

gives you most pipe
wrench for your
momney. . .

fﬁa:nlnuit GUARANTE ')
Blf tl'Is‘m “UI‘-:'.-"“'*L cver
s rCaKs or lsttlrrts- WwE
Only RIEEID will replace it Free

offers you this

o
money-saving guarantee

® You get powerful I-beam handle so
cumfnrtable you can give it all the pull
you've got — barehanded. Precision-cut
alloy jaws take-hold and let-go mstantly
—ful.l-ﬂoatmg hookjaw has ium

ljaw is replaceable. Ad]ustmg
nut won t ind, spins freely in all sizes,
And the g!;ranteed housing means long
expense- ice—most for your mon-
ey. Buy el at your Supply House,

WORK-SAVER PIPE TOOLS

THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.5. A.
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SCREW
DRIVER
does the work

of 3

MILLERS FALLS

Automatics
can handle any job

With only one screw driver—the
Millers Falls Spiral Ratchet—you can
do any screw driving job quickly and
easily. It can be used as a regular rigid

screw driver, a right or left hand
ratchet, or as a complete automatic.
Changes are made simply by shifting
the knurled control sleeve and the
spiral lock nut.

Smooth, powerful action and tested
dependability are built into Millers
Falls Automatic Screw Drivers. They
will give you long-lasting satisfaction
in your home workshop or light pro-
duction assembling. Ask your dealer to
show you these fine Millers Falls tools.

One Thing in Common — QUALITY!

MILLERS FALLS
TOOLS

sivnct

MILLERS FALLS COMPANY

GREENFIELD, MASSACHUSETTS
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from now, when the boy is a middle-aged
man, the company will invite him to return
to the forest at the company’s expense to
see what he did in his youth!

Alder is being cut off old lands at pres-
ent and thinning cuts will be made in the
fir stands in 15 and 30 years. All logging
roads are now permanent. In 1994, when
the company starts cutting trees planted
in 1944, about 70 percent of the trees prob-
ably will be utilized instead of today’s 50

ercent and yesterday's 3 to 35 Jnercent.

new hydraulic barker adopte

by the northwest pulp mills raises visible
northwest pulpwood supply by 20 percent.
In 1890 Douglas fir brought 50 cents per
1000 board feet on the stump in the woods.
Today it is from six to ten times that ex-
pensive. Tomorrow it may be twice today's
values. Some authorities claim an acre of
growing trees, by 1960, will be worth $25
each year as a source of plastics and chem-
icals alone.

The owner of a tree farm of 640 acres can
look forward to a comfortable old age, uti-
lizing his carefully managed timber crop
as a source of permanent income, like the
milk from a dairy farm. If he can’t realize
a return on the work during his lifetime
his son will harvest the profit.

Elephants Are Good Pupils

(Continued from page 139)

Because many elephants remain stand-
ing even when asleep (one elephant did
not lie down in nearly 20 years) a rigging
may be used to pull them off balance and
to teach them to “hit the dirt” upon com-
maeaad. n?;tting is simple as the beasttﬁ
need o to roll to a sitting position wi
the front feet held up

The headstand, mnst spectacular of the
elementary tricks, is quite easy because in
that position the l:runti: serves as an extra
leg helping the elephant to balance.

Trainers teach circus elephants to “tail
up” trunk to tail to keep them in line. It
also keeps them from using their trunks to
belabor the cash customers in the front
rows. The “shimmy” is another popular
trick, easy because ele ts have natu-
r.-ﬂly,.r loose skin. To teach it the trainer ties
a rope loosely around the animal’s body.
At the command the trainer and his assist-
ant shake the rope. Another way to teach
this trick is to place a sack of sand on the
elephant’s back. All elephants like to throw
objects on their backs and then shake them
off. Soon the beast shakes upon command.

A famous circus elephant, Rajah, learned
to read. His trainer put a blackboard in

(Continued to page 248)
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THERE

IS NO SUBSTITUTE FOR EXPERIENCE

There's power under that hood. But
as long as you want to go slow, you
go slow!

That’s control—the result of John-
son Dual Carburetion and Johnson
precision. A rotary valve cuts in auto-
matically at low throttle and you purr
along as sweetly as at full speed.

Dual Carburetion, Reverse with
360° Steering and Perfected Alter-
nate Firing (for liquid power flow) are
the "big three” of outboard motoring.
You get them all in a "Sea-Horsze.”

And just as important as any fea-
ture is Johnson SERVICE. With
Johnson’s experienced, nation-wide
dealer-service organization, you know
that you can always keep your “Sea-
Horse” in tip-top condition.

o JOHNSON MOTORS, 400 Pershing Rd..
\‘? Waukegan, Illinois
O\
'5 Small Al F Tw = J o H Ns o N
mn ternate Firing Twin 31 Iba. 2.5 H.P.
Medinm Alternate Firing Twin 44 lbs. 5.0 H.P.
GREAT Large Alternate P:lr].lE-TEwil T4 Ibs. 0.8 H.P. snﬂ-nonsns
Super Alternate Firing Twin 9215 The. 16.0 H. P. -
All ratings are 0.B. C. Certifiad brake horsepower at 4000 r.p.m. Hﬁte‘!uﬂwﬂr ;-E ¥ .:I.:f;fhg “:'5::5.";.5
BreEe anay 1.1 4 L Hilul

Jobnson Makes "SE.d HORSE"” Motors Only— No Others

gpecifientions, Laook for tha name of
T Jnhnpmn Dealer under " Outhoard
otora"" in ¥our clussified phone bool.

LUGGAGE, BOOKS

« = » also china, glassware, toys and
furniture, Makes models, too. It's
waterproof, transparent, ﬂaxibla..

y U EUIL
DUCOCEMENT

Now you see if—Now you don'f

FEL<-HORSE

(Patented)
—folds away into most any out-of-the-way corner
in a jiffy when you are not using it. You'll want
this sturdy saw-horse If your home workshop has
only limited room, because the Fold-Horse folds
down to the neat, compact size of only 8 x 0" x 42" ina
matter of seconds., And—it"s built to last a lifetime. It's so
simple W assemble and much stronger than most horses. All
metal parts are 14
gauge stoel, cadmi-
um plated to pre-
vent rust. The top is
standard 3" x 6" x
42" and made of
elear pine. Tool
tray s 0" x 38",
Only a limited num-
ber can be manufac-
t.u:ud for a while—

80, Flmr order
in mu:.-
Lists at
£9.95 each
Jobbers Note:

a fow seloclt Lef-
ritoriea still open
uhre.

—_—_—q

UNIQUE TOOL PRODUCTS COMPANY I

AUGUST 1946

4834 M. Clark Strect, Chicage 40, Tilinois
Gentlemen:

Your patented ““Unigue Fold-Horse' is not available from my
local jobber, so please send M. ....... for which I enclose my
check for B..vssssnaninuns
L e e T g Title seastans
FLrm MRINR: & o+ o0 ¢ 555 55588 B R A EE R BB AR AR RS EEEEE R EEE R I
BRI g o ol R A, T D g e I
City and Zone...... [FRIVHE A ol AR O ol e | T Blat®. s o s 08 s«

— i e J.



IS SKIN BETWEEN
TOES—CRACKED

ITCHY, PEELING ?

Watch out
for
Athlete's
Foot!

Don’t delay—apply Zemo—a Doctor’s
fast acting agent — so wonderfully
soothing yet so powerfully effective that
first applications promptly relieve
it{,hm%' soreness and aid healing. Zemo
actually kills on contact the germs
that cause and spread Athlete’s Foot.
It helps guard against re-infection.
That’s why Zemo has such an amaz-
ing record of conlinuous success! First

trial convinees, Buy ZEMO

at any drugstore.
GERS‘I‘HEH Tool Chests

'!:'ﬂ.lll'l
o fim sk,
hMakoirs.

GERSI’NEH TOOL CHESTS
ddf Columbia St., Dayvbton T, Dhio

because of better construe-
Free catalog for Tool, Die

7" SHAPER

=& Precision Machine of a Thoosard Uses™

A wide variety of jobs can be done accurately, guickly, eas-
ily, and economically on the AMMCO Shaper (7* stroke).

Construction incorporates many features you would
expect to find only in larger, more expensive machines
« .« For example: WAY S of ram, tool head, and frone
face of the main frame are of the “VEE" type, hand
scraped to insure accuracy and long life. Available for
stationary installation or as portable wnit,

Write today for specifications and prices

AMMCO
2140 Commonwealth Ave. North Chicago, Il
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$1.50
CHAIN

X175—Gold Plated

"VET'S TIE

Fine -qul-ltﬁ’ tle chain that makes
an fdeal gift for an honorably dis-

charged veteran. Packaged in neat 1 sn
gift box. Chaln holds artual res- L]
production of Honorable Discharge
embleml

X176F—

1/20 12K Gold Filled

o $3.50
’.?- NO C.0.
P. 0. Box 361, Chicago 90, IiL

BUILDING CONSTRUCTION

with composition cement nnd cheap wood billda 3
rooam house low as 5250, farm hultmnq:a low as
BO0. Homemade forms make blocks, panels and
tiles in color, and wallboard of sawdust and olther
ecompositions.  Wall-high blocks, insulated, with
finished sides, Stream=iined roof and walls. Cement
Eutters, troweled roofs and fioors. Tenm formulas.
Cabins; stores and sectionnl. 100 money and labor
saving idess. Mixer and saw easily made from an
old auto. ¢ doors and windows., &0 pro
ways te earmn F10.00 to §15.00 a day. Guaranteed,
ook, 100 illusirations, $1.00.

MAKE FURNITURE l}l’ COMPOSITION cemenl, sawdust, ashestos,
paper, Some part scrap wood and metal.  Liustrated instructions Lo
make inhles, cablnets, chests, racks, shelves, Inclosed sinks, lawn
novelties lnl;'i toys, 3 m’J per cent profit. 80e.

HOW TO MAKE ACCURATE SHOP MACHINES: Tand, jig, and elreular
gaws, eleéctrie drilla, sanding wheels, farge, 1osls, elécine weed sutl
anid :I'!:|I1'I¥” n:}-.er HH:E'S from old nuto parts and washing meehine

L

HoOM lH’TllPll!ls 50 pelected home nhnn nmuqu I'ﬂm ch
Emull: lll four booklets described above, 32.00 postpaid. o ©.0.0,
HOME INDUSTRIES, 1318 So. 30th Ave., DnL PM. Omaha 5. Nebr,

SAY YOU SAW IT IN POPULAR MECHANICS

SAVE MONEY oN GASOLINE

Now you can get up to 30% extra gasoline
FITS ALL CARS mileage with a Vacu-matic on your car,
Quicker pick-up, smoother running, added
power saves money every day. Guaranteed.
Automatie Supercharge Principla
Vacu-matic is entirely different ! Operates
on the Superchargre Jﬂi!‘lﬂ:ipia. Saves gas.
Automatically provides a better gas mixture.
mteed to give op to 307 extra gas mile-

age, more power and better performance,

SALESMEN WANTED

Big profits, Every Car a Proapect, Send
name and for FREE FPARTICULARS
and how you get yoors [or introdocing.

- I'uu-mti c l.‘:n..?ﬁl 7-12B6 W.State St.,Wauwatosa 13, Wis.

10 Cap. 4" x 4™
= swivel Vise

F.0.B. Kalamazoo, Mich.
NO OTHER SAW LIKE IT
for the price. Also Die Fil-
ing Machines, Arc Welders,
] Milling MMochines, Shapers,
Arbor Presses, Amgle Vises,
Punch FPresses.

JOHN E. KANDLER—Machinery

214 M.Hose Sk, Malamazoo 12,Mich.

Power Hacksaw $

Write for free literature
and Peppy -Pal”

S“nu-nu*— GARDEN TRACTORS

1 to 9 H.P. Circulars on request. Building
more now. We supply repairs for all SHAW
Tractors sold in our 42 years in business.

BUILD YOUR OWN RIDING
TRACTOR—“WAR HORSE"

using old auto parts, powered by 2 H.P. or
larger air-cooled engine; or walking type Gar-
den Troctor 1% to 3 H P. or convert truck or
aute inte Farm Tractor. Each with steel or
rubber tires: MII'plmr. cultivate. I'lans

for bullul]ng‘, ew hours, any one
ahove, postpald for $1.00 (state which
wanted) or all 3 for $2.00, Money Back
Guaraniee,

SHAW MFG. CO., 4508 Front 5t.
Galesburg, Kansas
GHEE Nerth 4th St, Columbus, Ohie

POPULAR MECHANICS



p i b
Gauge
th. e |

4aF

28" Deep -_,
.il' M Hqgh

¥

Angles

$2.95 cacu

F.0.B. NEW YORHK

>, BENCH LEGS

An arc welded rigid assem-
bly steel bench legs provid-
ing support for storage
platforms, wood tables and
steel benches.

WHOLESALE HARDWARE
C0., Inc.

f.;:
TelTenth Ave..NewYorkl9.N.¥Y.

catnlog.
jdean.
ported  and

hard-to-find hardware.

aype and handling.
CRAFTSMAN WOOD SERVICE CD.

2?295.Ma.r:..r!it._..ﬂcpt.ﬂu-?:,chicnunll.III,

COVET Tl

THE FLHHII (0., numinum Div., 13032 E. Jeflerson, Detreit 15, Mich,

LUMBER —PLYWOOD AVAILABLE

Harold Hunt wants to send new No, r
Over 124 pages of woodworking
UNEQUALED BA ROAINS In ime=

American woods,

A HONEY OF A MIKE
TURNER Challenger

High performance at low cost. Re-
produces voice or music crisp and
clear. Precision built with meisture
sealed crystal. Works indoors or
out. Rich bronzed enamel finish,
7 ft. cable. Ideal for hams and

home recording. Ask your dealer.
Write for Free literature describing
Turner Microphones

THE TURNER COMPANY
921 I?ih St N E., Cedar Rapids, lowa

15

mupplles,

Send only 105¢ to

ALUMINUM RODS
FOR HOME CRAFTSMEN

Use these free-turning sluminum rods on
model engines, planes, ete, Two typical kits
below. Send posteard today for complete list,

MT 1...... $1.00 KIT 2......54.00
|:II1< o '\-1.:|!.l T pos. pina |-|:-|:'| 5 pea
127 long. 15" to 157 127 long 1M 1o 1

dianmter 'h_!. 'I:,l"li‘t!s diameter by Lgihs,

BLOWERS

HEATING
COOLING
Blowers and Cooling Supplies. Gas ﬁml Burni
Furnaces. Conversion Burners., Good fits. Wan

The Sign of Precision

Make your camera take better, sharper
| photos. Eliminate guess-work, lost pic-
tures and wasted film with a precision-
built SKAN Exposure Meter. A must for
color—still or movies. Be right in anylight
—day or night. Simple to use.

Sold ot camera counters everywhere, For
free literature write: G-M Laboratories
Inc., 4290 N, Knox Ave., Chicage 41, lIL

A

EXPOSURE METER

— men W sell and install,

PEERLESS SALES, 4318 Sheridam, Lincoln 6, Nebr.

SAY YOU SAW IT IM P'DFLILAE ME‘EHAMIES

YOU NEED THESE CRAFTSMAN’S TOOLS

SI.IPER DRII.l GRINDER

SUPER ARBOR

SUPER HACKSAW

[(PATENT FENDING)
"E'luq'len-: round shank drills from

J42" ¢ 1 VE™ |:;4_'r||r‘| erls
l..h I Dirills like new in 4 different

"'I- wheel atrachment. rur "

A combination drilling or grind-

motor shafts, Will wake pgrinding

drill point angles. Grinds Shore,
gy Medium and Long T'wist J.Ilrlll.'L

3, Ffrom 14" ap to 117 long, for
hand ar power grinding wheels,

100,000 IN USE!

Grinds your deills like facrory in 25 seconds.
rives perf fect center and ..I; Arance. Saves
drills, time and money. Mo shop should bé

without the "uuprrl)r:‘]hrlmhr Cruaranteed

to do the work or money back The Grioder

that gives a round |:|u:u;1.'

Orly

$995

wheel with 1”haole on shaft and %~
hiale on small end, Extension can be
used for rag or wire .
wheel, or %", 24-thread Fiize Oaly
drill chuck which halds

drills from No. 60 to 51 50
%" in diameter. Right
hand thread only.

AND FLAT DIE FILE HOLDER

The tool with 100 oses! Holds broken hack:
saw blades —used l'-}' mechanics, rlq.-ruici,.n-;,
1_-: it
ousehold needs: ideal oedificale 95
withour saw blade.
1512 West Slauson., Dept. FA-8

|'-Iu|1|1h.-n.. duto mechanics, Iu:hlu ists dand re-
close-quarter work. Nothing like
At Your Dealer's or Postpaid
Los Angeles 44, Calif.

Perfect for all »'round Oaly
it for goal and die men. Price,
CRANDALL MFG. CO.
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3 REASONS

( BETTER GAS
N TR A R J BREATER MILEAGE
| NORMAL SPEEDS

Often the #ypes of spark plugs that gave best
results with low octane gas, low speed driving,
and limited mileage, won’t do today. They
should be changed to the factory-recommended
types —or to “cooler” types if preignition or
rapid electrode wear are being experienced.

Your AC dealer has the improved AC Spark Plugs,
of correct Heat Range for your engine, built to
meet today’s driving conditions—built for quicker
starting, longer life, less fouling. They may save
you up to 1 gallon of gas in 10.

More than 2 out of every 4 new cars and trucks
built since 1932 were factory-equipped with AC’s
—because AC's give utmost reliability in perform-
ance. Try the new, improved AC’s in your car.

AC,Spork Plug Division * General Motors Corp.

front of him and chalked on it the word
“March.” As he completed lettering the
word, he shouted the command at Rajah.
Before long Rajah would start to march as
soon as his trainer completed printing the
word. Rajah also learned to read “Stop.”

Elephants like to play and sometimes be-
devil their keepers. One Sunday afternoon
while on tour, keepers let their herd plunge
into a small lake near the circus grounds.
Soon it was time to get the animals back
to the lot but the elephants played on,
squirting water at their frantic keepers.
Only when they were completely exhaust-
ed did they emerge and permit themselves
to be taken back to the show grounds.

Don’t Pour Coal Up the Chimney

(Continued from page 93)

insulation and one thin metal reflective
surface the heat loss through the recess is
reduced to a value corresponding to that of
a fully insulated brick veneer wall back
of a free-standing radiator. The new radia-
tors, incidentally, take up about 40 percent
less space than those made a few years ago.

Another interesting discovery was that
less than 50 percent of the required heat is
supplied by the radiators. The remainder
comes from the chimney, uninsulated pipes
and the boiler, with a small amount sup-
plied by lights and occupants. Long ago
the university proved that oil paint in-
creases the heat transmission of radiators
by 10 percent as compared with metallic
paints which provide unwanted insulation.

They found also that the ducts of warm
air furnaces are best left clean and shiny.
The once-common practice of placing a
single layer of asbestos paper over the ducts
actually increases heat loss. A half inch of
air-cell asbestos is necessary to restore the
heat-turning qualities of the bare metal.

Another recommendation is to utilize
streamlined ducts offering low resistance
to air flow., Narrow, abrupt turnoffs are
frowned upon and, where sharp-angled el-
bows do occur, engineers urge turning
vanes as helpers.

Since 1943 studies have been made with
radiant baseboards, long, low panels con-
taining hot water. Their heat is spread
along the bottom of outside walls, in the
coldest part of the room, and the result is
warmer floors and less difference between
floor and ceiling temperatures than with
any other type of heating. This is particu-
larly important for the growing number of
basementless houses. Radiant baseboard is
easy to clean, it facilitates better furniture
placement and eliminates dirt streaks on
walls and drapes.

POPULAR MECHANICS



5CP1 CATHODE RAY
TUBE BARGAIN

A cathode r d;r tube buy if there ever was

one! &5 ium persistence, green fluo-
rasuenr:n 4 elnctrnsmuc deflecting elements
led to four terminals in the

base. Sensitivity of tlc-r: trodes
near gun is 0.324 mm /volt d.ec.
Maximum anode vulzaee 440(;.
v. 12 pin dihe t.al ase. 174

overall 5 11/32" diam.

SOCKET FOR TUBE — 99¢ each
SHIELD FOR TUBE — %$1.98 each

HIGHBRIDGE RADIO TELEVISION
& APPLIANCE SERVICE CO.

340 CANAL ST. NEW YORK 13: N. Y.
Send jfor FREE Monthly Bulletin

Same Clark Tool Holder that
sct production records in industry,
Securely 5[‘5[}5 e, ie Wi, or s
round, square or dual narrow tool
bits or boring bars. Tool bits last

it 1 longer, do better work. Order 60-L
Ayl for lefi-hand, 60-R for right-

hand standard 15° cutter
‘channel. Write Dept, PM-8-TH

9330 Santa Monica Blvd,, Beverly Hills, Calif,

Ball-Bearing

SPEED WHEELS

Build Your Own—
® Coaster Wagons
® Racers
@ Scooters

® Bike Trailers

ORDER NOW FOR
PROMPT DELIVERY

8 in. Wheel with Tire $2.25 each
10 in. Wheel with Tire $3.25 each

JIM BROWN TOY COMPANY

869 E. Tallmadge Ave. = Akron 10, Ohio
GET THE BEST I N

MUFFI.ERS

DHlLS & EIHGI.ES

Chev., Ford, Plym. three ardinary mufflers.
Distributers = Write for Full Daetails

NORMAN’'S MUSICAL MUFFLERS

, Los Angeles 44, Calif

: Finest Mormon custem-built :
1 muffler sets — steel pack = tor- .
L]
1 pedo type = heavy, perforated H
¥ gteel cores — chrome enamel finish = mellow, deep tone [ime -
: proves with usel — designed to fit = all waoys superier = dou-
1 ble economy. :
i DUALS...........$17.50 SINGLES...........$7.00
H V-8B Ford-Mercury Buick, Olds., Chrys. :
: SINGLES. .... 004 4$5.50 ORDER TODAY! Will auflast :
]
i ]

Dept. PM-5, 1276 W. Slouwson Ave

AUGUST 1946

Amazing New Way
TO TRIM HEDGES—SHRUBBERY'

HEDGE TRIMMER Ad

F: o

Cuts 100 feet of Hedge
in 20 Minutesl

Attaches to /4"
PORTABLE ELECTRIC DRILL

So Light a Woman Can Operate

Now you can take all the drudgery out of trim-
ming hedges, shrubbery, or ornamental trees
with the marvelous new La Rene Hedge Trim-
mer. This precision instrument attaches easily to
any standard 14" electric drill {operating at
1,000 to 2,500 RPM) and makes 60,000 cuts
per minute,

Made of steel. No nuts, bolts, or screws. No

intricate parts to get out of order. Guaranteed
for one year against mechanical defects,
Go to your dealer today. If he can- ONLY
not supply you, order direct. State
make and model of drill you own. s 9“
Send either check, money order, or 16
sent C.0.D.
Write for Descriptive Booklet K
JOHN L. JAMES CO.
Manufacturers
.!uln Office: 307 FIFTH AVENUE, NEW YORK 16, N. Y.

— #Wm
i

ﬂr

w! Complete!/

READY NOW! Send rnr Your FREE Copy!

Radio sets...radio kita (including 19 Popular Mechanicas Kits)...
radio parts..electronic equipment...amplifiers...complete, stand-
ard lines nfrmat-wa.r designed equipment and supplies; pages
and pagea of what you've been waiting for...in the new Concord
Catalog, ready nowl Eush coupon for your copy...2ent FREEI

LAFAYETTE RADIO CORFORATION

CHICAGD 7, ILL. 501 W. Jackson Blvd, = 265 Peschires 51 ATLANTA 3, GA.

CONCORD RADIO CORPORATION, Dept, P-86 I
901 W. Jackson Blvd,, Chicage T, Il 1
Ruzh FREE copy of new, Wmi.'lll!tﬂ Concord Catalog. i
PRI . oo b i R R S R R NP B i B 0 R I
R }
Citw. . State. da ]
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Now .
This Exquisite
- Marquetry

Cigarette Box
Sells For $11.00

Make It Yourself
For $3.55

Contains ten (10)

cn'!ﬂ-hﬂua an Rﬂﬂd‘f photographs with
n&) drawings and instructions for finishing. In-
es Bllent Butlers, Bookends, Tobacco Humi-
durn and other useful items. Catalogue price 25¢

« « Something Brand New for Hobbyists!

WOODCRAFT

Marqueitry KITS

Each Eit Includes:—brass nickle polishe aﬁ:mnn hinge
and screws . . . genuine black American walnut lumber
for box ... mahuganr and porcelain lining . . . Ielt. mr
bottom . . . shop drawing and instruections . .
COMPLETELY LAMINATED MARQUETRY TOP PANEL
13 inch thick!

Subjects:—Mallard — Pheasant— Horse— Dog — Bomber.
Allin natural and colored woods fromall parts of the world.

FULL KIT —=$3.55
(Add 20c¢ for Postage and Insurance)

WOODCRAFT MARQUETRY KITS CO., 302 Ouklnnd St., Brooklyn 22 N. Y.

#er Goldering Tool...

o KNIKHEAT

THERMOSTATIC SOLDERING IRON

e HOT, I?EAI]T F?E{Dﬁﬁgﬂ\[ﬁ;ﬂﬂ SIEC'D-:EEIE-
i after plugging in! Kw at is the only 8l

& TIP STYLES ing !rﬁn '“E.th a thermostat built into the toal
itseli* —maintaining the proper level of heat i'ur

20-51.15 most efficient, economical operation. BAFE!
o5« Cannol overheat—ECONOMICAL! ... Lasts
=1-%1.35 longer—saves Lips and requires less retinning,

POWERFUL!—225 watts—yet exceptionally
BB light weight (14 oz.). Well-balanced with cool
protecting. plastic handle, Modern streamlined
design. Six interchangeable tip styles adapt one
19133 Kwikheat Tron to all your midn-rmx jobs, You
will be proud to ewn America's finest and most
versatile soldering tool...from tip to plug
F-0n1y Kwikheat is in a class by itself. Ask your dealer
to E]Eﬁﬂ:natratu the guick-heating feature now!

25 _poliing P * patents
o g S %% Kwikheot lron with choics of sny one Hp - . .$11.00
Set of 5 Tips, comisting of ¥0, 2, 3, 4, ond 5. .. 55.50

W5 AL — g g w8 | | - L R ALER — 00 PR TN ] — L] lu-l-:r-
Depl. PM-8, Kwikheat Division of
SOUND EQUIPMENT CORP., am San Fuuul- H' Glndule, 4 Calif.”

MINIATURE
ENGINES

Gasoline—S5team
| Alr—Locomotive
THE WORLD'S

MOST FASCINATING HOBEY
Build them yourself — In your own shop

With your own fools

Send 10 cents for my illustrated

catalogue listing the world's

Iarp,iest selection of miniature
ne castings and drawings,

WAYNE MILLER

Suite 201
Englneering Bldg., Chicago &, U.5.A.

New Power, Pickup, Pep!
Amazlng TYPHOON SUPERCHARGER

ATTENTION AUTO OWNERS!

is back sirain, ready to put new life
into old motors, add to power, plckup,
pep! 41,000 uweers find gas economy,
you will, too. Motor Enock vanishes,
oil bath plr cleaning keeps harmiul
dust out, Takes 5 minutes to install
on earburetor, replacing old alr cleans
er, Order today, mention make and
medel of car, Only §3.03,

{Ohio orders add 3% sales tax, West of Rockles, add 108%.)

TYPHOON PRODUCTS CO, 5%;C Engincers Bldg,

METALLIZE BABY SHOES

Learn this easy, money making bu ’m?l.a from nationally
recognized I{‘UTI--.IL:'III[. :-"II"!J- investment; perpetual market
For [ree dot 5 lI.l.rI & Jozeph T‘I Kuzhner, B.5, Ch.E., Matal

alit. Finlshing Eur ultant, Str oudsbu £, Pe mh‘-ha ila, R.D. IN.

WRITE FOR YOUR

. KRW HYDRAULIC PRESS BOOK

Describes all manner of Production
and Shop Work on KRW Hydraulic
and Bench Type Arbor Presses. 32
pages illustrating the new KRW
Hand-operated, Electric-operated
and Air-operated Hydraulic Presses.
Write for your copy today.

FREE COPY OF THE NEW

K. R. WILSON, DEPT. 17, 215 MAIN ST., BUFFALO 3, N. Y.
Builders o
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LOOK! SERVICEMEN — CIVILIANS TOO!
PRsGicr MILITARY WRIST WATCH

THE WETCH YOU'VE BEEN WAITING FOR!

Swiss Movement
Precision Made by
Expert Swiss Craftsmen

SUPPLY LIMITED
RUSH YOUR ORDER

1’ A fortunate purchase
-,1 makes this amazing of=-
fer possible. Latest mili-
tary styling, red sweep
second hand, Easy to
read Extra Fancy Dial.
Comes complete with
Leather Strap. A waich
you'll be proud to wear
or glve as & gift. Below
O.P.A. Price.

SEND NO MOMNEY _pay Postman S8.40

ONLY

plhis B3¢ Fed. Tax. and €.0.D. charges, or,
$8 49 send 80,34 with order and we pay postage.
plus 10095 Fed, Tax | Fetum within § days if not delighted, pro-

widing watch has not been tampered with,

Hurry — Order Now — Supply Limited!

AMERICAN MERCHANDISING (0., INC., Depf. PMW-2

12 Adams Ave. MONTGOMERY 4, ALA.

DON'T LET GRAY
HAIR STOP YOU

Duzz-It will soften the shade and grad-
ually blend your gray hair into its natural
color within two to four

weeks if used as directed. $ ?5
Sold on a money back ING. TAX
guarantee.

I " DUZZ-IT CHEMICAL WORKS
1912 5. DRAKE AVE. CHICAGOD 23, ILL.

PICNIC STOVE and
TRASH BURNER

“Pree stump of durable
reinforced Haydite con-
crete with grill, charcoal
pan, grate. Burns trash

ely. .

Only $29.45
.F:e:ghr prepard' cast of
Rockies

For descriptive circular write €o

W. O. JOHNSON CO., Dept. PM, Omaha 6, Neb.

EXCLUSIVE
FINGER-GRIP
BRINGS HAND
CLOSER TO THE
WORK—PERFICT
FOR FINE DETAILS

1 | ——

$31.75 value if bought

« WOOD
= METAL
» CLASS
* PLASTICS

MAKE IT BETTER

WITH THE NEW
CASCO ELECTRI-CRAFT
TOOL KIT

A whole shopful of tools, complete with
35 accessories—for Hobbyists —
Craftsmen—Mechanics.

Caseo leads again with the new 1046
Eleetri-Craft Hand Power Tool Kit
to increase your skill, and widen the
seope of work you ean do in home or
ghop. It's dynamically balanced,
sturdy, safe. Precision-engineered to
run in excess of 20,000 EPM on AC or

DRILLING

g

CASTINGS

SMALL MACHINE TOOLS AND ATTACHMENTS

Many of those mn:h-p;-: Em:autiiy deseribed in Popular Moechanics
mayv be ordersd elthe

1"’; r rough nr semi-finished

i wed Drill Press; Tool Post Grinder; Adjustabie-Taw Vice for
Wk g, haq:dnr. and Lathe Face Plate work: S:en. Collet; Bari Tar
Holder; 3% and 4% Tool Post Turrets; V-Blocks A:n:p:ln Plates: Face

Plateg 8" and D' 3 Chuck Back Plateg 4", 57, anu gre

W make r'nl.ling'! and patierns for :n-ecl!l on m—nnd blue prints
or write us. Also equipped to maechine small metal parts in 1imited
guantities for experimenting, small production items, ole.

T-P Manufacturing Company, P. 0. Box 7024, Dallas, Texas

l.nwl’nce The OTTAWA 'Buzz’ Master

hr..' CLEARS LAND FAST! Powerful 6-HP motor
L with friction eloteh for pafe operation.
%a. Cutsdown timber, brosh, hedge; turn blade
vertically and saw loga tolength. Canbe
%, €qUipped to felllargest trees, Clateh
T pulley for belt work., Guaranteed.

OTTAWA MFG. C0., 827 Brush Ave., Ottawa, Kansas

AUGUST 1946

CARVING 1 Tools won’t wobble. Fan-cooled,
7 air-vented and positively insulated.
Vibrationless on ball bearings, Guar-

= anteed. In one economical buy you get

a complete portable power workshop:

Hand Tool and 35 accessories in dual-

se, fitted steel chest. The greatest

lt_lll.l‘ﬂllﬂ wvalue ever offered in this field.
Available soon in limited quantities.’
Watch for it af leading appliance, hob-
by, department, elecirical, jewelry and
hardware slores.

POLISHING waiech

e GCASCO

other uses
FOR NEW AND UNUSUAL
CONTRIBUTIONS TO BETTER LIVING

CASCO PRODUCTS CORP., BRIDGEPORT 2, CONN.

_—
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‘7&’ you 1e YHodene. ..
U-DIAL=IT

for any culling job aroand
kome, office, ackool, skog and camp!

JUST LOOSEN THE KNOB AND
SELECY CUTTING POSITION

You'll find dozens of uses every day
for the U-Dial-It. This sensational,
new blade cutter has anly 3 parts
+ .. aluminum, light but sturdy...plus
double edge razor blade.

) 451 DIAL1-IT SCRAPES
Wanderful for removing putty, paint,
stickers, lobels, etc,

- DIAL 2-IT SLICES

Just right for cardboard, heavy paper,
mats, teatfiles, thin wood, ete.

DIAL 3-IT CUTS
o ' S50 hondy for cutting cord, string, thread,

o[ fishing line, leaders, ete.

DIAL 4-IT RIPS

The best tool you've tried for ripping out
stitches ond basting quickly, neatly.

DIAL 5-IT CUTS

Amaozing for shallow cuts | . . you can cut
out clippings without spoiling other poges
of magazine or newspaper,

DIAL CL-IT'S CLOSED
Blade is fully guarded, cutier safe fo corry
in pocket.

Some territories still open for
distributors and jobbers.

DON'T DELAY - ORDER TODAY * YOUWLL WANT SEVERAL!

H. R. BASFORD COMPANY

425 SECOND STREET, SAN FRANCISCO 7, CALIF.

Gentlemen:
Please RUSH today, postpaid: D
U-DIAL-ITBlade Cutter(s),
eoch complete with blade,
I enclose coin or money order,

City. Stale

Report From Bikini

{Continued from page 76)

Incidentally, one tough porker found
swimming in the radioactive waters 24
hours later was identified as the lone sur-
vivor of a sunken cruiser.

The light steel construction of the radar
and radio gear topside on the ships offered
little resistance to the blast. Twisted and
toppled stacks gave additional evidence
along the same lines, adding momentum to
present plans to redesign superstructures
in view of the heavy wartime damages
wrought by kamikazes. The explosion
also exerted a surprisingly strong down-
ward pressure, crumpling light steel deck
sections hundreds of yards distant. In one
of these instances it oddly left a nearby
Teletype machine, a comparatively deli-
cate instrument, unscathed, perhaps be-
cause of the equality of the blast pressure
from all sides.

Oceanographers reported no perceptible
disturbance of the lagoon’s floor from the
first test and there was no wholesale ex-
tinction of marine life, according to pre-
liminary studies. Nor was there any major
effect on birds in the area.

The most fruitful phases of the oceano-
graphie study are expected from the second
and third bomb tests. Knowing the point
of release for the bomb, its detonation time
and the amount of energy released, scien-
tists will be able to make measurements of
the heights of the waves, their movement,
their action in shallow water and their
effect on the sea bottom and the beaches,
in terms of both time and distance. Super-
sonie echo sounders or fathometers on 16
ships scattered throughout the target fleet
will record large waves through the rise
and fall of the ships. Eleven fathometers
on buoys will monitor the shorter waves.
There also will be maximum water height
recorders and water level meters on the
nearest islands. The water height indica-
tor consists of a pipe, a contractor strip
and a dry cell and a series of fuses which
burn out as the water passes up the pipe.
An alternative and simpler type employed
in the air burst test used water-sensitized
paper. Photographs made serially from
just prior, to several minutes after the ex-
plosion, when analyzed will provide meas-
urements of the height, length, velocity and
position of the waves at precisely recorded
times. The necessary stopwatch timing for
the operation will be effected by radio con-
trolling links consisting of transmission
equipment in one of the aircraft and ground
installations. As each control pulse is re-
ceived cameras will make an exposure and
cycle forward ready for the next pulse.

POPULAR MECHANICS



Famous Barron DRILL PRESSI

Accessories . . .

' Multi-Purpose
WOO0OD PLANER..$7.50

Fits ANY drill press, FPlanes,

nels, rabbets, routs, tenons
mmm rooves, Machined and
balanced.” Hi-Speed tool stesl
eutter knlves., Thousnds now
In wse, 10 Day Money Back

iral Flute
I-'Igll.’lTEH BITS I

Bpeclal radial shaped futes for
fnster, smoother, easier routing, | |
grooving, omrving, roumnd-end
mortising. Extra loog outting
flutea for deeper work. Availshle
In Individual gizes. Complete set
of G olzes & o 1 & ¢ $9.50

Auxiliary Drill Press
TABLE ... .. $885
Hard Aleoa slumlnum 234 aqg.
Inch table, Fita on standard drill
preas table to give greater work-
ing area, eeision  ground,

Rotary Surface
SANDER . . . $595

Fits chuck of drlll press. Tn-
excellad for emooth, even surface
panding of woods and plastica.

gﬁuiua! In design and & great

bor saver. Complete with 20 | Heavily ribbed. With Barron
ganding dises, 10 Day Money | steel fence., A “must” for every
Back Guarantes, drill presa,

Write for FREE Cafalog
BARRON TOOL CO., INC.
3169 Architects Eldg. Detroit 1, Mich.
PRECISION

BARRON vorx'sior TOOLS
Do YOU Own A
Scraiching Dog?

@ Does your dog constantly scratch, dig, rub and bite himself——
often until his gkin i= raw and sore? He may be perfectly clean
and flea free, but suffering from an intense itching irritation
that has centered In the nerve endings of his skin. He is in
torment and can't help scratching—unless you try to help him.
Try giving him Rex Hunters ch Fowders, once each week, and
note the quick improvement. me owner writes: “If my dog
could talk I know he would say thanks for Rex Hunters Diog
Powders. He was raw and gore from scratching and just lay
around. Now he plays and is full of pep.”* Ask for Rex Hunters
Dog Powders at any good drug store, pet or sport shop. Only
26c. Economy size box only 51. If dealer ecan't supply send
25c or §1 to J, Hilgers & Co., Dept. 218, Binghamton, N. ¥,

FREE OF WEEDS |

|
TREUTWEED' DOES IT, Epina with propellor,
chews weeds Into shreda BEFORE they can clog
propellor. Fita all outboard motors, operating
elthe? clockwilse or counter-clockwise, Has keen
Double cuatbin edpeg. To attach, remove nut
holding propelior, put on “"HUTWEED," replace
mut. BHend "Hulweed' so tip s 14-inch from
shaft. Done! OMNLY 50 CENTS. If your dealer
hasn't "Hutweed,"' arder direct from

KUTWEED SALES COMPANY

Dept. A., 2324 Harriet Ave., Minneapolis 5, Minn.

Keep Your
Ovutboard Motor

pplinnee and
10 Vo' . Operates = -
on 110 or 32 volta. Plans show 5 sizes and are |- " s
easy to lollow. ENJOY MAKING ONE OF
these freezers from new or used parts. No ax-
pert knoy re peeded. Minil S1.00 LIl or |
check for complete plans and eatalog.

LE JAY MFG., 147 lﬂl]' Bldg., Minneapolis §, Mina,

It asy 1o bulld thish
proftable to use, Bave

New - Improved
-. OIL FOR ALL -- |

HOUSEHOLD-SPORTSMAN-MECHANIC

AUGUST 1946

-
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10-MILE SIGNALING RANGE !

‘I
FOREST RANGERS - SEAMEN - AVIATORS
i
Caotch o sunbeam ond signal accurately to o distont objee- [
tive on the horizon or in the air with this pocketsize §
(4" x 5") mirror of tempered resistanito-shock plote glow. [J
With the cross-thaped aperture ln the center, a beam of 'l:'
cress-morked light can be cimed ot the larger by facing 'y
the mirror betwesn the sun ond the objective. Tha thin (Y
mirrering film of voporized cluminum mokes it effective L]
through the widest angle from the sun, :
i
Full instructions clearly printed on the opague loe- R
gquered bock surface of the mirror. Conveniant lan- 1A
vard, eosily suspended from the neck, attached A
through o hole in one of the rounded corners. Easy fo "‘t
carry —resistant te corrosion—hard 1o lose or break, T
‘ L
Dasigned for life-1aving purposes for the Armed )
Forces by General Electric Company In CO0pera- \i
tian with the National Bureau of Standards, 1‘:
(A LLS E > \#
J_..-',.--,,‘q" -'__._.l-"'-— tl
" L1

=

T

-

Iy

kb
"
k

FOR SAFER, SUNNIER WORK OR PLAY,
_ORDER YOUR SIGNALING MIRROR TODAYI
Send 51 with your name and address to Dept. P A

ALL-STATE EOX CORPORATION
949 BROADWAY NEW YORK 10 N Y

A ——— e = —

X ~—JUST OUT! GOV'T SURPLUS
f SOLID BRASS 12 FT. PORTABLE

RADIO ANTENNAS

Real $15 Value Now Only $3.95 Postpaid
FOR HOMES, BOATS OR AUTOS

Same as used on Army tanks. These tele=
scoplic rustproof antenna have a tremen-
dous pickup and eliminate dangerous
wiring. Solid Brass throughout practi-
cally insures NOISE FREE RECEPTION.

12 EXCEPTIONALLY RUGGED SECTIONS
COMPRESS INTO 1 FT. 4 IN.

Handy for Camping Trips, also Useful for
Transmitting, FM and Television sets.

Egch antenna comes with clamps, nut,
lug, and twire. Easy to install anywhere.
QUANTITY LIMITED
MAIL ORDER TODAY. A real 515 value for

only $3.95 Postpaid. Send check or money
order now or mailed C.0.D. plus postage.

Money baock in 10 days if not satisfied.

RADIO HOSPITAL **7° Mepc i Av&

Mew York 21, N. Y.

it

L

By

L
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AT BARGAIN PRICES

BUILD YOUR OWN—
Wagons—Scooters—Mowers—Wheo!-
barrows—Grocery Carts—Baby Carts l

—Play Pans—Etc.
We have & guantity of the below size
WHEELS WITH TIRES CCMPLEYE, on
which we can offer SPECIAL PRICES.
]Dx 1 1;?5" wheel and solid tire 14" slesl bore, .B2.75 each
wheel eomplete J,h or - bore, arpnuto
ul.] 1eu.u DERTINE o o v a8 sss08 w20
—— .I-;I x 4.00 wheeslbarrow whe-el.
qum with 2 Jl-t? thro and
P o wheel and tire T fLO77 hc-n_hh 1 berarin
..ll:r:.: 1.75 nhwl and tire T /18% borve, ball bes

. .ol
.0 gcooter wheel, solid tire rf; 164 “steel hore. . 0w
4" wheal and tire; sleeve bearing with h:uh :‘Ip.."ul b el ||
‘i\ rllu number wheels mu.-d in space provided, tear out ||ll| I
| this ad. with check or money order and your name sand o AATess.

TRULSON MFG. CO., 809 E. 31 5t., Kan!ai City 3, Mo.

it BLACK LIGHT!

' FUN! THRILLS! PROFITS! See seven page arti-

k- L e ele on this fascinat-
- " ics. Wi isl
BROADENS SCOPE OF YOUR SHOP . . | i aores tn om0 oo ot s M o e i o
testing, $2.00. Lamps, lnequers, crayons, fabrics, ete. Write for
.. SAVES HOURS OF TIME ‘

descriptive list and full details today!l Wew Adidress
T ot
BLACK LIGHT PRODUCTS, chias il
With an Atlas and its low-cost accessories, you | -
can handle all kinds of sensitive drilling, tapping,

BARGAIN
and routing and get real “professional” LOOK FOR FLYER C=-37

results on mortise-and-tenon  joints  for THI
i n‘“ﬂllﬂs Hundreds of dollar-saving vﬂurs in Lafayette’s new Baz

tables, chairs, doors, bookcases, cabi- e e Ce
i . s,llﬂ yErof radu 3 electronic parti—just gut T Fours
nets, storm windows, screens. Ask your ] . ‘now! Ace you on our list for our big, new super-catalag?

Atlas distributor for full details, Lists everything i radio, electromics, P.A. amateur gear

You can't afferd to mss if, Weite ioday—we'll send you
ATLAS PRESS COMPANY Fiyer C-37 and reserve your copy of the supercatalog
L] North Pitcher Street, Kalamazoo 130, Michigan |

‘ LAFAYETTE RADIO pep't. LH-6, 100 Sixth Ave., New York 13
SAY YOU SAW IT IN POPULAR MECHANICS

ALWAYS AVAILABLE WITH THIS
URIQUE ELECTRICAL APPLIARCE WHIEH
‘SRINGS DOZENS TO THE SURFACE IN
SECONDS, MAIL A DOLLAR FOR *5i' faim
COMPLETE SET WITH INSTRUCTIONS.

AMERICAN ELECTRO BAIT CO. DEPT. A,
. P. 0. BON &35 WASHINGTON 11, 0. €,

-1 Up to 5600 WEEI(lY

] with new 5 min. photo equip-
ment. No experience neces-
sary. Write:

FEDERAL IDENTIFICATION CO.
Dept. HB 1012 N.W., 17
_Oklahoema City, Okla.

MOTOR ARBOR AND
COMEBINATION V-PULLEY

USE SPEED IRON FOR,
Home ‘Workshop, Radio
Bervice, Telephone Installa.
tion, Electronic and Sound
Maintenance, Appliance Res
pair, Laboratory Work.

New gun type soldering tool produces heat instantly by
induction principle in soldering tip. Built-in trans- |
former provides 400 ampere heating current when tripger |
switch is closed. Fast 5 second heating saves power, saves

L FF T
time, saves tip dressing and burning. Loop type tip is i ;,ﬂﬂ' . “'f..rt_”_&_ _,'ff?'“’ﬁﬁ
adjustable, gets into corners, lets you see where you are Add [0c poll.ul U1,5.A. Trade discounts.
working. Short pistol grip gets you close to work, good F. ROESCH

balance makes tool very easy to handle. Can solder with S02P - 1st SE Hoboken, M. J

aluminum solder or tin-lead solder.

The soldering gum pives you for the first time really
§ fast Induction generated heat combined with real con-
venlence of use. For the finest and most advanced sold-
ering tocl that money can buy, order a Speed Iron today!
Price Complete $14.95 Postpald 110 Volt A.C.-60 cycla
ORDER DIRECT *T. M. U. 5. Reg. Pat..0ff.

WELLER MFG. CO. "

ONE-MAN SAWMILL &5 Thax

Eny To Turn Treas Into Money
Belsaw Models

in 1, l.l.. 20, 24 ft.
sawing len = Pat-

ented M anical Feod, accurate
sot works and positive de Use
tractor or old auto engine for jow cost
wer, Thousands used for commercial aaw-
inz, Pays for itself quickly. Bend t card
today for FIIEE booklet, “How To Make ert!

am th:[n‘p‘lnl' Woodworking Equipment.
W MACHINERY COMPARY
Dept. 2811-8 3542 Main Street, Kansas City, Ma.
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NORTON
GRINDING

] 2 'HI-IEEI.S
ASSORTED
WAR

SURPLUS
STOCK

SIZES
2" to 4" Incl,

Thisiza splendid value in
genuine Momon abrasives—
viluahle for home work shops

or industry, These were usexd dur-
ing war production. Ploase order
prompily as supply is limiced,
Send check or money order today.

“A-Y MANUFACTURING CO.

710 Bay Strasl Saginmer, Michigan

ELECTRICAL TEST EQUIPMENT

VARI A l:ienera.! Radis Type 200 CU, 115 Volt
Input; Outpat variable from 0 to

135 wvolts A, C. nt. a maximum eurrent of TG amper&s

Ehi{-oned t:nm&ete wILh knob, less dial, in original G

VGI.TMETER Westinshuuue NA 33 2'&" panel

mﬂuﬂﬂnl’- 0-150 voits A. €., sur-
plus new. $1.98.

AMMETER Weston Model 528 Portable. Dusal

range 0-3 Amp, and 0.15 Amp. A, C.

full scale. The ideal instrument for all commemkal ine

dust.riai.h xnerimentnl home, radio, motor, and general

repair op testin Comes complete wl a genuine
leather, plmh-lineél r:arr:rlng case and & pair of test
leads. Your cost only $12.50.

All orders F.0.B., New York City: 259% deposit on €.0.D. orders.
Wi carry complete line of electrical instruments.
Send for free circular.

MARITIME SWITCHBOARD
Dep't. PM1, 336 Canal Street. NEW YORK 13, N. ¥.

HIGHLY POLISHED CAST ALUMINUM

814 inches long. Heavy single un-
breakable casting. Free runmning
rubber wheels. Can't rust.
Trim, sleek lines. Looks
like models selling up
to $12.00.
Forma
racers”’

club to-
day | Every
youngster ¥

e Postpaid in US.A

n A
MTn" IIIII!HTRIH. Dealer Inmiu Invited
PRODUCTS CORP., Depl. 8 ¢ ERIZASD 17, ILLINDIS

lou CAN'T WORM WRONG

11 for tape, hook, whip, round (ascarid) worms when
\ you worm your dog as directed with Pulvex
\ Worm Capsules, a combination freatment which
insures your worming right Used by leading
A breeders. Packaged 2 ways: for puppies,
.\ for dogs. Either, 50¢; doublesize, 757
\  Atpet drug department stores.

\ PULVEX

i« 9K COMBINATION TREATMENT
. WORM CAPSULES

AUGUST 1946

LUXURIOUS
LIVING

MODEST COST

@ Yes, you ecan take this
mobile home wherever
Vi need it for ]i'tillp{ aF
playing. Every facility of
i Zbedroom house, plus
the mobility of your ecar,

extra double bed.

FURNISHED! Sea these troiler cooches at
Complete Kitchen ine- r Schult dealer, or send
cludes oven range, refrig- Erucu!ufup featuring 1946
erator, double sink, ample Schull Luxury Liner

SCHULT CORPORATION, Dept. 3208, Elkhart, Ind.

MEMBER: TCMA

food storage space. Plenty
of drawers, closets: 3
waridrobes, |.1|1.1|riuv|lur'1
double bed built into the
hedroom: sofa-bed in live
i.ri-',..’ FOOM Converts into

Repaoiring tail gate band of
truck with Mew “Fleet-Arc
A 15:-minute job. In-

i $2.00.

MORE PROFITS with this
NEW LINCOLN WELDER

Exclusive "Arc Booster” of the new low-priced
“"Fleet-Arc Jr." A.C. welder provides the easiest sirik-
ing arc ever developed for repair shops and farms

.. simplifies repair, hard-facing, fabrication and con-
struction welding. Welds thin sheets, heavy plates
and structural members. In-
Creases your opportunities for
pruﬁu in repair and construcs
tion work.

Continuous Current Control
provides smooth, accurare ad-
justment of arc heat over range
of 20 to 180 amps. . . . elimi-
nates plug shifting and tap
changing. Maximum inpurt
current of 37 amps., meers
power company and REA re-
quirements,. Write for free
Bul. 365 rtoday.

THELINCOLN ELECTRIC COMPANY
Dept. 512 + Cleveland 1, ©hio
Larges! Manufaclurer of Arc Welding Equipment in the Werld

255




a1

RIDE ONE

and you’ll
buy one!

o
good

=

Make Your Bike a Motor Bike

With a WJHZ?E# Motor!

The modern idea in dependable, low-
cost transportation. Thoroughly proved
through eight years of service. Fits
any balloon-tired bike. Opens up
thrilling new adventure and travel op-
?ortunil.im. Use it on your vaecation,
or errands, shopping, recreation, busi=
ness, work. 24 h.p.—drives through
Y-belt, unaffected by road or weather
conditions. Speeds up to 35 m.p.h.
125 miles peh:"‘ﬁnllnn of gas. Plenty of
power for hills. Does not interfere
with normal pedaling of bike. Put a
Whizzer on your bike now! Easily in-
stalled. Complete, except bike. See your
dealer or mail coupon. Available now.
WHIZZER MOTOR COMPANY,
Pontiae 15, Michigan.

Precision - designed, precision-
buile by outemotive craftsmen in
the heart of the auwte industry.
And auto-type assembly line pro-
duction kas breught its price
within reach of all!

FACTORY PRICE

IF NO LOCAL DEALER, USE COUPON

WHIZZER MOTOR COMPANY
Dent. 168, Pontiae 15, Mich,

I enclose $90.97, which includes $2.42 Federal Excize Tax, |
{ } cheek or { ) money order. Send me one Whizzer motor, com-
plete, tax paid, with full installation instruetions. Written |
guarantes with every motor,
If descriptive litarmiurs only 15 desived, chook have (. |
NAME |
ADDRESS :
CITY ETATE |
———————————————————— ol

DDT Applicator for Screens
Fits Bottle Top

1111111

DDT solution can be painted on window
or door screens with a bottle fitted with an
applicator which fits over the top of the
bottle and prevents skin contact with the
chemical. Flies and mosquitoes are killed
if they come in contact with screens coated
with the solution.

DDT Plus Fluorine Equals DFDT
—Less Harmful to Animals .

Fluorine atoms substituted for two of the
five chlorine atoms in the basic structure
of DDT produce DFDT which is said to be
more effective as an insecticide than DDT.
It is less harmful to warm-blooded animals.
The chemical cousin was reported by Prof.
H. L. Bradlow of the University of Kan-
sas. Somewhat more expensive than DDT,
DFDT killed all insects in a controlled test
while DDT killed 90 to 95 percent.

Chemical Elements 95 and 96

Called Americium and Curium

Latest chemical elements discovered—95
and 96—have been named americium and
curium, respectively, by their co-discov-
erer, Dr. Glenn T. Seaborg, professor of
chemistry at the University of California
who has been “on loan” to the University
of Chicago for atomic-bomb research., Ele-
ment 95 was named after the Americas,
and 96 in honor of Pierre and Marie Curie,
leaders in the study of radioactivity.

@[ Transparent gloves made from compar,
vinyl resin derivative, protect workers
hands from all organie fluids.

POPULAR MECHANICS



Build and Fly
CLEVELAND
MODELS

30" LOCKHEED SHOOTING STAR
00 """“"*‘““"““151 .00
Ingg Contest Mode

Other 3 15—
an !'!.r-ehul alntve Swift,
Hlnnm IED.'W Kit. .. $1&'°o

36" HLlEH Wibow
Industrial
Mndu;. x_ltT;ﬂI;J;‘F‘$l .50
Also- 387 Industrial Training
Fi Cub, Splifire,
Mg, por Bt $1.50

SEE your dealer firat. In or-

—
]

L7 i dering direct, include 20c ex-

F-E'I Hl.lﬂlﬁ tra for packing-postage. Complete

a7 8107 Scale Flying no Cleveland Catalog (Kits from 5‘
Model. MFM Kit F-D1. . 26a to FLE6.00M. csssans

CLEVELAND MODEL & SUPPLY CO.

A4812H21 Loraln Ave. Cleveland X, Ohio, U.S.A.

CI.OSE OUT BARGAINS

POWERFUL WESTERN
ALL PURPOSE ELECTRIC
» INDUCTION BREAST
MOTOR MIKE

Sturdily -'.'..*-lr':trl‘.- Flne Nght-walght air-
ed to precision eraft carbon miero-
gtandards, thisg phione, Welgphs anly .
gelf-slarting  shads- 1 1b. Comes with

ed e AC. Ins
duction motor is m‘ﬁngwﬂpzaﬁlﬂﬁmx i just-
ideal for expori ment o that it ean be adjosted

menierrs=—1 01 wEEs. .
Conspumes about 15 watts to any desired position. 2 woven

8
power and has a s.p-:lJ_-rjr n:‘!'“,j. :I| |_: mﬂnm”ﬂﬂﬂ Lmrﬁ;::.ﬂdcﬂrlftlr“
I.p.m. , Wien Eeansd. 00 snapped on and off quickly Ly an
constantl o rlrfl. i I||1 E ] B ||:r|l.'l1 ingenious arrangement.
tabrle - loaded with 200 Ibhe.

(I:ltiu;n’ walght. Mike can be ndapted for home
a7 high by A0 wide by 135 broadcasting  oF private commu-
deep; 4 convenlen t TrL '||l -4 nleation systems. By dismount-
studs: shaft T " long he A 16 Ing breastplgie, it can be used as
digmeter; runs in H.lT alfaning desk mike, Comes . complete with
ol rethlning bearines Deaigmand B-foent cord and hard rubber Plug.

for 110-20 volts, D0-60 Finished in sherardized

cvelen. Adl only. Ehp. $295 late, Imn rustable, Shp. $l 95
WE 2 1bs.. . e, 2 1

Send Moty Order or Check. (Mo €.0.D.) Inﬂlﬂl- 'Shipping Charges,

HUDSON SPECIALTIES COMPANY 40 West roadway, Dept. PM 846,
BIG MONEY!

Be o Roor wurfocing comfrocior ond 1and both new ond old
feary, Londers are sosy fo oparote ond better still, you're
your own boss. Wrirts for lomt “rell-oll” pocklet sntiled
Opporunitien In Faar Surfacing”, anclaiing 25 canti
n coln or slamps ko cover handling.

AMERICAN

FLOODE SURFE MACHMINE CO.
5358 Be. Be, Elmi reel + Talsds L Okis

New! 1 I" Sheet Melal Brake Only $12

Fitu in bench vise.

easily forms
all inds Rnglies
In sheet motal, strap
ron and aluminum,
wire and plastic.
. Tas it o make iEe-
el ] Tul articles, experi-
mental regearch
wurlt.gatt-ntmmﬂu
ote, Imple Eages

SAMPLES OF WO RK

’ made for quantity
luplicating. NMow o ||.I whio. Send for detalls, oF of-
;1-.| direet. H]_pp L0 D §2 deposit. Wi D 1ba.

YISE BRAKE MFG. (0., Dept. P.M., 1318 So. 30th Ave., Omaha 5, Nebr,

50

AUTOMOTIVE HEAT OR TEMP. INDICATORS

Repaired Like New — Any Condition — Guaranteed
POST

AUTOMOTIVE INSTRUMENT SERVICE
2836 Montrose Ave. Chicago 18, NIl

SAY YOU SAW IT IN POPULAR MECHANICS

‘Big Money for Workers

In Home or Shop

Licensed Concrete Speciallsts wanted. No experience
peeded. Make Colerglazed concrete pottery withoat

X molds. New, low cost, patented method. Cemetery
products, novelties, tiles, ete. Basement leaksealing,
/f Otherbig pay projects. Booklet, details free. Menonly.

HMATIONMAL POTTERIES COMPANY

542 Lincoln Avenue Forgus Falls, Minnesota

AUGUST 1946

Taypil !

You make a neat, secure package in a
jiffy —with this new, crystal-clear tape. It's
strong and quick to use; comes off the roll
without a tussle; sticks instantly, Use no
water — just press on,

THE CRYSTAL-CLEAR
TRANSPARENT TAPE

100" for 10¢

300" for 25¢

Also look for Taypit Weile - Dn
and a wide variety of Taypit
e Gift- Wrap tapes in goy colors
; and designs.
IHTEHHITIUHAL PLASTIC CORPORATION
10 Park Ploce, Morristown, M. 1.

R =

Generating Sets

2,000 to 36,000
watts

Open throttle, press starter
button and a Sheppard Dilesel
Generating Set is in operation.
Close throttle and it stops. Can be serviced by any
average mechanic. Uses ordinary domestic furnace oil
for fuel. Generates electricity at about lc per E. W.
hour. That's why “Diesel's the Power . . . Sheppard’s
the Diesel.”” Write for complete information.

Power Units, 335 to 56 H.P. i Marine Engines, 334 to 62 H.P.

R.H.SHEPPARD COMPANY, INC., 48 Middle 5t., Hanover, Pa.
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“Spar All-Metal
WMICROSCOPE

50 Power—2 Lenses
Adjustable eye tube and reflecting mirror

F R E SPECIMEN SLIDES AND
DESCRIPTIVE BOOKLET

Observe the intlmate wonders and secrets
of nature invizible to the naked eye. Ideal

for amateur chemdsts, sclentists and bae-
teriologists. Order now as a Xmas gift.
This sturdy, practi- ONLY
cal mileroscope can
be wours for only
$2.98. postage pre- $
paid in U.B.A. Bend
check or mone¥ or-
der. Don't Delay—
Order Today.
SPECIAL PRICE TO SCHOOLS AND CLUBS IN QUANTITY
DEPT. M, P. 0. BOX NO. 6, EVANSTON, ILLINOIS
by Searles
Fum Eating Anywhera Under The Skiet —
Backyvards, pienics, hunting, fishing
tripe, cRmps, summear spols OF AeTOsE
the andirons in your fireplace.
A Completaly Portable Charcoal Brailer
Eight simple, all welded paris, as-
somhblsd i less than Two  minutes.
Grill locks for easy adjustment. Ash
pan provides draft control. Expandecd
durable metal grate. “Sopap on'' shle
tahles, one wood-backed for cutting,
MNickel finished Grill and Spdl. Fed
heat resistant fire box, black frame.

Folds Inte Compact Carrying Box

You can #tore or carry the Searles
m oiler anywhere, Shipped

cpross charges collect.

ce $10.056; F. O. H

I;_.'l1lru::u;

Ask voir dealer ar

order direct fram

H. M. P. FHNI I.IC“ EI‘.IHHN'I‘
B10 Clark stmnt. lvlnl.l:nrl. llinais

ELECTRIC MOTORS

NOW ‘1.1,'1.17 AT B! LIMITED QUANTITY! A top guality, werful,
compact, oo ¢ molor male to highest specifications, Bearing
L“J:-j_h ends 15 | 1y H.PLAL 3450 H.F. 116 Vaolt AC. D.C. .JIJ l:'l-D ey elad,
erles o

m-h.'-s. el 85.00. DUPERDY CO0.; 1360 Fifth Ave.;

MNew York 28, M.

Deliety™ 4

W"CQFLEI
"Universal"

HIGH SPEED
GRINDER

COMPLETE WITH G. £, MOTOR,
AC-DC 10,000 B.P.M. — 514
ASSORTED ACCESSORILS

COMFRRl Iw mEEdioEh mirAL LRl

DMLY §31.25
GRINDER OMLY — §M.75

Model
000-U1

Stonds an aluminum base arhang: anywhere, even
on belt! Best helper in home workshop. Unequaled
for grinding, burmring, filing, tonding, polishing.
Allgconssories availakhe, Exclusive, Patented Innar-
liner, Sholi— vibrationlass. Trus-running, long life.
Ball-booring handpisce and X" collel, Qrder
from dealer-or write diredt today. Supply limited.
WYZ NBEEK & STAFF, INC. = oacs: e
CHICRGD 17, ILLINOIE

Makers of famous WYCO Flexible Shaoft Machines
258

WAR’'S TOP SECRET

WEIGHT 165 LBS.

B-17 Bomb Sight with sotomatie
viputers. High precision mechan-
jeal instruments for englneers,
technieal achools, inventors, and model makers. TMse for study
—demnonstration—parts, Hundreds of gears, gyros, metal bel-
lows, pressure switehes, lenszes, molors, spirals, levers, ele

SEND- MONEY ORDER TODAY

WEIS. 2919 Pulaski Road, Chicago 41, Illinois

Amazing Money-Saving Qffer
2.Pe. SOLID ALUMINUM Flexible S 493

ROD & REEL

INCLUDING Leather-Base Heavy
Canvas Bag with snap-button fla
for , and Leathereile Bag wi
-~button flap, and loops for at-

to your Belt—{or your
reel, sinkers, Noats, hooks, flies,
lures, ete.

measures 55 inches overs
all length azsembled. JIts
Emartly designed woodon
Ihﬂmlle will fit amy resl.
The Aluminum Reel is

Semu.sa

all=purponse, free f
uhu-ll ;. - P or Complete Set -
tian mnhn:ﬂéﬁa‘f T paid. Immediate Delivery.

Rod and canvas Bag only. .52.98

; “ Reel and leatherette bag only. .52.29

"I* B1.00 depmit required on C.0.D. ardars. Fay
postman balance plus postage.

Rush Your Order Today!

Satisfaction Guaranteed or Money Refunded
(Dealers Inguiries Inwvited)

R. B. ENTERFRISES, Dept. P

Factory ODffice: 30 W. Washington, Chicage 2, 1L

Handy Mail Order List 5 for 6]
for s |°°
Little Library of Usefu/ INFORMATION 12 fos § 200
Here at amazingly low cost ia the practical $ ]
hieln and information you have always wanied. 25¢
Articles in previous  issues of pular Me- 1
rhisnics have heen classified according to sub- 8
1 Toal -

N Micrameters, Calipers, #te.  Working w o ik 108;

=104. Simple Home |mprovemente—104

feer npd mre vow avallable In (hesa hasdy

reprint bookleots.

Power Driven Saws—T4.

prill Presses, Grinders, Etc.—7T8,

Weood, Metal Turning-Lathes—81,

Flillﬂa Macnine, Hacksaw, Cutoff
Wheel, Shaper—82,

Lathe Tools You Can Make—101.

Waorkbenches—Tool Cabinets—47.

Spray Painting—954.

From Pattern to Casting—81.

Tool and Saw Sharpening=—a2.
Sharponing Drills, Wood Bits—

|0,
Successful Wood Tu-—ulnﬁ-!z.
How to Resd Blucnrint—
Metal Turning Lathe Kinks—=88.
Operating & Metal Latho=100.
Meat Treating, Hardoning==103.
Working With Glass—103.
Servicing Elec, Motors—75.
Electromagnets & Solvnoids—a4d.
Transformer Construction=—41.
The Boy Electrician—343,
Soldering and Brazing—17T
Are and Spot Welders—35.
Elecironiating Willk Nickel. Chra-
minm, Cadmivm, Etc.—A6
Plating Leather, Wood, otc.—8T.
Lawer Your Fonl Costs=31.
Curing Leaky Baseminnts—45,
Fitting Hame Game Room—55.
Indmor & Outdonr Firepiaces—88.
Backyard Gardening=—239.
Lawn and Garden Moveltics—T 2.
Troilises, Pergolas, Fencos—T6.
Lawn and Garden l'-'unlll_l:rl-:ll‘i—l'j".
Playgeaiind Eouidiient—
Cancrete Garden Furniture—g,
Making Serving Trays—§3.

Sanders—B0.

House Wiring—8%,
Treasure Finders—13,
Hanging Wallpaper

Buiit-in Fizxtures=TH.
Bird Houses—T.
Wagazine Racks—d40,
Ciock Cases—50,

Book Ends—52.
Small Tables—8d4.
lmgmng Stands—56,
Desks—S8.

Book Cazez-=09.
Action Toys—66.
H|g_h! Filying Hites

Teloscopes—20,
Metal Craft—28.

Ridding Home of Insect Pests—107
Children's Room Furniture—<51,
digsawed Movelties—587.

Doll House & Doll Furniture—&o.
25 Shelves You Can Make—a4,
Moveltics Turned an Lathe—&2,
Inlay Pictures—Veneering—63.
Wood, I&mp Carving—&5.
Wendmalls & Weathervanes—G8.
Lamps from Waood, Metal—869.
Home Work Opportunitics—19.
Wood Finishing—40,

Boats=14 ft, QDutboard==2,
Boats—14 ft. Sail Dinghy—=28,
Boats—21 fi. Bloop—48,
Rowboats. Small Dinguy—83.
Small Sail Doats—ad.

Twe Ohrtboard Runabouls—RS5.
Buoild Own Canoe, Hayvak-—30,
Build Class-E lce Yacht—22,
Muto Hinks, Shortcits—10,
Buildang Trailers—27.
Motor-Driven Midact Cars==34,
Stop Auto Elect. Trowbles—=9%5,
Fhoto Printers and Diyers—a 5,
Phaoto Darkrgcm Equipment—010,
Trick and Table Ton Photos—87.
Cosmetic Farmulas—=12,

Food Products Formiulps—1I8,
Metal Plating and Colorimg=—21.
Re-Silvoring Mirrors—<T0,
Chemical Exporimonts—a3.

Log Cabins, Tourist Houses—314,
Tranming Small Animals—33,
Farm and Gardéen Tractors-—H.
Building Extra Attic Rooms—23.
Attractive Basement Rooms-—324.

Emall Loams=—37.
Gem Cutting—a2,
Phato Enlargera—1.
Photo Kinks=—98.
Cleaning Formulas

Taxidermy—8.
Magic—a29.

Training Doge—3%.
Small Furnaces—36.

Check Titles Wanted, Clip, Mail with Remittance to

POPULAR MECHANICS PRESS, Dept.505, 200 E. Ontarie, Chicago, 11
POPULAR MECHANICS



HOT WATER
IN 5 MINUTES

++« WITH THE ELDEN ELECTRIC
WATER HEATER. Simply place
the heater In water, plug it into
your electric light outlet. Com-
plete with 6 feet rubber cord and
plug. Act now! Send check or -
moneyorder. No C.O0D.)s—¥our' gCcHROME PLATED
money back if not satisfied. CAN'T RUST

DEALERS: Write for discounts.
ELDEN PRODUCTS CO., Dept. A

7310 WOODWARD AVE. DETROIT 2, MICH.

POWER CUTTER KIT

"h el with o cutting range of 518" to 2 12"
9 i

Here's o
HEW

Two Bruno Adjustable Hole Cuatters in
one convenient kit fior home users, mechan-
ics, farmers, technicians! High speed steel
blade cuts clean, fast holes in metal, wood,
plastics. Quickly adjostable and easily
sharpened. For drill press, partable drill or
bhand brace. Money back guorantes!

uH'.‘.lLI'Hi

owm CUTTER KIT € ey

. | t:““‘*—'
ey I 5,,,-..%:!

shonk | -.5.—-111 11':"5' o

| _“4 i

[ TH l|,'| 5.‘u:|r-i [ —i ”! !-'-l':":l dl:::.;ll
|s/e"— li,l_ﬂ':":' | pM-B

2310 Santo Manica Blivd,

Beverly Hills, Caolif.

——PLASTIC KITS i

Amazingly LOW Prices

Grade | stock—fully factory masked—no seconds—no seraps—big
full sheets. Kit Nnn, 2 has 360 sq. in.: 2 pes. L1664 x 23, | pe.
g=—d4 x 20, | pe. Vo—34 x 24 plus 2 or cement and instructions.
Ennuph for a large pumber of fine projects. Big bargains. Kit No.
2, $3.95; Kit Mo. 3, $5.70: Kit Mo. 5, 59.20. Perhaps you are now
paying twice as much. Order your Ll.ts. now. Send check or money
proer today. Add 109 for postage and handling.

JACKSON STUDIOS, 53441 N. Shoreland Ave., Milwaukes 11, Wis,

TWO PIECE STEEL FISHING ROD ¢=705 795

33 1% overall length
mEsemblied. High
ﬁuﬂl“y I:I;‘r!n:: F-?ll.:lﬂ

ust resisting m=

= less steel guides,
serew reel soat lock,

F.0.B.
Packed in telescopic ;
nm';:¥ R‘?;:“?::r:::tl::u l.uhl. nuliub!c FT rlnr\- Chicago
MARKGO SUPPLY CO., Dept. P.M., 2924 I.ng.l.n Blvd., Chicageo, 0l

SAY YOU SAW IT IN POPULAR MECHAHICS

STEELS and ALUMINUMS
with a motorboat tone
SINGLES $5.50 to 8.00
V-8 DUALS 17.50 to 20.00

Reduce bock pressure and in-

crease “engine perfarmance. A
Sandes 13 lime prun—-d and de-
pendoble. Aluminums are guars
anteed for the life of your car,

DEALERS WANTED
SANDEE MUFFLER CO.

T523 5. WESTERN AVE. LOS ANGELES 44, CALIF.

AUGUST 1946

( )
Auco RAIN-MASTER

“Dead - Locker”

WINDSHIELD WIPER
ARMS and BLADES

BLADE SNAPS ON
STAYS PUT.~

CAN'T FALL OFF
< CAN'T BLOW OFF

A war-born invention—by ANCO—first
for military aircraft—now for your car.

DON'T SHOOT YOUR
GAS-PUMP MAN!

He’s doing the best he can. Sure, he
knows how dangerous it is for you
to drive your car...in stormy
weather...with your dull old wind-
shield wipers that smear and smear.
He'd gladly put on for you quickly
a pair of keen new ANCO RAIN-
MASTER Wiper Blades and Arms.
He has them—Newest Models! But
he forgets to remind you? Too busy?
You can’t shoot him for that!

PATENTS
MAKE JOBS

After all, it’s your car to protect. So
youremind him.GetRAIN-MASTERS
...patented features...original equip-
ment on many makes of high grade
cars and trucks...used in war—
on our fighting tanks and trucks
and ships and bombers too...because
ANCO RAIN-MASTERS clean
quicker, clean cleaner.. . last longer.
May save you a costly smashup.

Ask for RAIN-MASTER Windshield Wiper
Arms and Blades next time you buy gos.

THE ANDERSON
Established 1918
GARY, INDIANA

COMPANY

259



WMTON PRECISION-BUILT

2 WHEELS

FOR MAKING . . .

RACERS * SCOOTERS
COASTER WAGONS +* SAILMOBILES
BOAT CARRIERS * BIKE CARRIERS
MARKET CARRIERS
GOLF BAG CARRIERS, ETC.

THRILLING FUN!

ecd to arel Wa‘.[tun
heels roll like “sixty*l
Strong and sturdy. Velvet
Eelde bearings. Make bar=-
cue carts, garden wheel
bmitur !ﬂa mnhllu lai':;lsf ilg;
?‘un and practin:n.l use,

AUTO-STYLE JUMBO
BALLOON TIRES

Extra heavy deep tread, semi-
poneumatic tires. Inner Air-

cushion for soft, speedy .
riding. = ' 5
PERFECT GIFT' EAch
n Sets
{im HIM FAPPY with A set o T
of Waliom Wheels . . . help IN B x 2 SIZE
him bulld a theilling racor, l-rTJ. Whee!, 53.25
pushmobile, barberue cart or 510.80 FOR FOUR

oiher th-IE and garden items.

H‘i" ha the proudest, happis ’-ﬂ ! l 75 5|ZE

d i Lowi, f lm%eh'haﬂ $3.75
I B0 FOR FOUR
COMPLETE KITS ™
Four B x :I thh s ‘-';
2004 y el
w K axles, 4 Mwyhan‘; il
i ers, wu’:re‘:-;’ and - “ 5 A
catter pins ready oNLY 313.25 Load = h ?...

Four 10 x 1.7T5
\\-lteels g2-24% x
5 dia, axles, 4

I:n-mr:r hangers,
-l.-heru and cottor pins ready
........ OHNHLY $15.95

REMIT WITH ORDER "’f{:‘

) "l_‘ SAILING!
y/
To Save C.0.D. Charges

WALTON WHEEL COMPANY

| PLANKINGTON BLDG, MILWAUKEE 3, WisC. |

I FREE suggestion sheet

EHIP TO— with every order!

] TRAME . . ooiausnnsnnms snasodsnssasansn aainissssnasrsrssenes

I BTREET HUMEBER . .. .o 0cnressnsssnsene bos smesssneesssis I

'E:ITY,. BERATE. «ivvswnsnsss I

I WHEEL KIT NOQu..ocovsrsansnnns B Fevesivannnas I
........ BX2WHEELS @.vovcavsrannsinnnsasnns [

| oooi0e: 20X 175 WHEELS @......0cceeieneenee |

Small Drill With Foot Control
Operates by Elevating Table

Foot-operated to leave both hands free,
a small drill has been designed for the
fabrication of small parts made of wood,
plastic or metal. The tool accommodates
Jg-inch drills or smaller. A Y4o-horsepower
motor gives the drill a range of 2000 to
15,000 revolutions per minute with speed
controlled by a foot rheostat. The drill
head is firmly held on a steel column and
the drilling operation is accomplished by
elevating the table to the drill with a hand
control geared to the table. The drill, which
permits a 360-degree radius of action,
weighs only 15 pounds.

Jack-of-All-Work Repair ‘Dope’
Serves as Putty or Paint

Asphalt powder is the base of a versatile
new repair material that can be used as a
paint, caulking compound, plastic coating
or joint compound. The powder can be
mixed in any consistency and worked into
joints like putty or applied with a brush
like paint. Any oil solvent such as kero-
sene is used in mixing the compound. The

| powder is available in three colors, black

which can be mixed as a compound or a
paint, and aluminum or red which are used
only as paint.

@[ Shipping containers for photographs are
made of thin sheets of aluminum which are
sealed with viscose tape to prevent pic-
tures from being bent and to keep out dust,
dirt and moisture.

POPULAR MECHANICS



JUST OUT — WAR SURPLUS — BERAND NEW

DIAMOND SAW BLADES

With Actuval Diamond Dust on Cutting Edge

Formerly Sold up to $30 each!
Now at greatly reduced prices

6 inch $3.60 — 8 inch $4.70 — 10 inch $5.80 %3 8
- (All have 5§ ineh arbor hole) L S

Usefud for cutting of any hard material such as tile,
glass; ruby; plastics; slate, stones, marble or quarts.

Id for Hobbyists, Mechanics, Jewelry, Glass and Por-
ft n Workers, Marble Cutters and all who need a
ast, true cutting saw blade for hard substances.

Fit Skill saws and any ordinary motor
shajt. Especially treated steel disks—
original packing— Quantity Limited.
Mail order today. Enclose check or Money Order today.
All prices are postpaid. Sent C.0.D. plus cost. if you wish.

Dept. A—
DIAMOND DISKS Penf A140 Wesk 42 St.

KROIL ZO00SENS

ﬁgw RUSTY FROZEN PARTS

Frazen balts, pips thieads, bearings, ele., yield to KROIL,
the new chemicol lubricant that creeps inte millionth inch
ipoces and dissalves rust and dried greaws. Fostes! pane-
!‘ru‘ﬁng oil known, Mow used hj 2000 indusinial Flunh
for emergencies. Use it on money bock bosis — AT YOUR
DEALER o send 51 for two B-oz spout cons, postpaid.

Sond dealer’s nome,

LABS., 3028 tincoln Tower, CHICAGO 1, HIL.
SINGI.E PHASE COIL HEAD

A fast and simple setup for wind-
ing single phase stator coils. Winds
any length coils for motor slot
longth up ta & inches, with 15 var-
lous widths. For motors up to 1
and 2 horse power.
The head is made of alu-
minum, weighing lesa than
eight pounds. Has one [nch
hole and key-way for mount=
ing on drive.

ETCHER ELECTRICAL SPECIALTY (0.

13 W. Pico Bivd.; Los les 15, Calif

Delivery

LIGHT UP YOUR Blke
Automatic voltage control. Mount gen-
erator on either fromt or rear fork.

GEMERATOR, HEAD LAMP
AND TAIL LIGHT OUTFIT 5550
As shown ==complete with
brackets, extension cords
and ins tions, prl-ﬂlrd
Denalors write in

G, & E. EQUIPMENT l-l.I‘PPI.'I" -

400 M. Sangaman, Chicage 22, tilingis |

BUILD THIS FREEZER
FOR LESS THAN $50! |

SAVE FOOD SAVE MONEY

Zero temperaturs freezes and stores 170 Tbs. of meat, frult,

i, l.aw ta build from steel barmrela and nthl.‘r Il-a-i'l- . !

able material. Complete instructions and |
g sl o

14 view detall photo sent for. .. con e s

MASON FREEZERS, Dept. PM, Ganwn, H Y./ .
SUPER MYSTERY BUTTON
Many times as sensitive as our regular

mystery button. Can be used for the aame

sgriments and uses as the mystery but-
ton but with far hetter results. Needs no
diaphragm of any Kind. Ideal for musical
instruments, Intercommunicetion, record-
i@, talking thru radio, and TEan otiher
naes,  When used with small he phone
it makes an ldeal inexpensive hearing ald.
Shipped with 5000 word, 12 pare bookiet
mﬂwiliﬁ dl:g:mu; for ﬂ'DIEI'Iﬂ of uses,
pustpat

Electronic Products Company
Saint Charles, 11l

L JPR
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OPEN DOORS, TURN ON LIGHTS, RING BELLS!
AMAZING STUNTS PERFORMED ON LIGHT BEAM

You can assemble this unique electronic
control in one hour! This photo relay
comes complete with all parts including
steel panel and chassis, RCA Photo-tube,
Electronic tube, GE Relay, etc. The
Alcraft Electro-Eye is a postwar devel-
opment of the makers of Algonquin pre-
cision aircraft parts. Due to material
shortages, supply of kits is limited. Or-
der your Alcraft Electro-Eye now! Sent
prepaid for only $5.05,

ALGONQUIN PARTS, Inc.

BOX A DARIEN, CONN.

These two Preclslon machines §
are sturdily constructed for
fast, accurate work, with
“sealed for life" ball bearings.

MODEL 95—12" floor type tilt-
ing arbor saw. Cast steel base.
Low malntenance cost.
castings., Welght 350 lbs.
of cut 4-1/8".

No die
Depth

MODEL 40 — 7" bench type

tilting table saw. Three exten-
sions mavallable. Hever w:Lute
fence. Tilts to 45° “m* ht 27

Depth of cut 2-3/16"

See your Favorite de 1I<| for
further detaills.

1bs.

GORP.

CONNECTICUT

WATERBURY
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ALLASEITS | HERE - YOUR

learn about the

big chance to

L E e

1

ROCKET |

Be first in your nelgh-
borhood to own and
fly this miniature

Walch it
soar into the sky
with sizzling jet
speed ! Most amaz-
ing model you ever
Eaw | Scientifieally
designed to per-
Torm along lines of
Nzl V-2 ROCKET
BOXA! i

BOMB

Absolutely harmless!

Complete unit; V-2
bomb, launching
platform, with 12
cxtra rocket charg-
eTH, ce only $2.95.
Mall ¢heck or money
order, we pay post-
age. Or send your
name and address
and pay postman,
plus C.0.D. costs.
Order NOW!

WALSH PRODUCTS, Inc.
209 M. Maple Ave.. East Orange, N. J.

MAKE UP TO $10
ON EVERY SALE!

TYPE s u N
i

(«

AlR

UPTO $15 and MORE!

Just releiaaedl .-E“,: ci-.'llin?duﬁi-. IEdHEII'u
are gennine 12 Karat go led, Alr
'lf!vnrm.‘l':ma SUN GOGGLES complete with *“Mother of
Pearl" sweat bar, brow rest and rocking pads, sclentifle
ray-nbsorbent “No Glare”™ ground and ished sage green
lenses, dropped before ﬂlrvinf. anil aei}}-':idiuatin eomfort
cable _ear pieces. Gennine leather erush-proof case in-
cluded. Will protect eyes from glare, sun, wind, dust
and exposure, Wonderful for anto drivers, policemen,
golfers, gardeners, farmers and all ontdoor workers and
sportsmen. Sold on 10 day no risk trial money-hback
guarantee. You can easlly sell 3 or more pairs a day.
Bend for your sample pair of these fine Sun GogEles—
3:&13&55{;&3“ e prepaid, t:r send ]nu- nmtlli:.r. Just
X YOUr own postman
money baek if not delighted. © T

MIDWEST SCIENTIFIC CO. D<ot 3% 1481150 W. chicage Ave.

¥
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h, More Shecd Wav Dirlils
| LT !

ace ¥ i
with your lorsl BpecedWay
denler for garliest possille
delivery,

SPEEDWAY MFE. C0.

3 8. BE3nd Avin
Chieagas 50, 1.
Mo, A0 equipped with
Boap=-Reloase Chuck

DIATE DELIVERY
o II|~|.F.JI:i.-I':ﬁ ar b Tube A.C. fDLC

Duil-ln Loop An
mirgl, Complete, |
ons r assembling
Approx. Bige Of

]

[ -
oas tulies
hed tubes for ahove (1257
] S8, and 35205) §4.95,
v Completaly Asssinbled Phono- Amplifier
o, SkEn BLL T NILe RIS ) B4.T5 leks

4 matrhed tobes for above (138Q7, GOLAG, A8Em)
To Expediate Delivery, send Cash, Chock ar Money Order
Wrrite for Free l:lt.llu%

HATIONAL RA D10 DISTRIEUTORS, 1029M E. 163 St., Now York 59, N. ¥,

!"**

F2.95

Kit o

Featuring TOOLS of WOOD

Now you ean have a good lathe, drill
press, cireular and band eaw and oth-
& power tools in your home workshop, &t
a cost of only o few dollars each. Make
them vourself from old auto parts, dis-
carded sewing machines and other odds
and ends that coat little or nothing, Get
this mew book—"Forty Power Toole You
Can Make.” Costs only £1.25 postpaid.

vE Look Tives every deindl in plaln language
1T rs  Hundreds of pic-

stop o follow o
wl =R

|  MFELE ERCHANICY ERRS

MAKE EVERY POWER TOOL MEEDED IM YOUR
HOME WORKSHOP

power tools you can make are:

wa 2 Drill ERECE

E M ; ‘hEJI'\OLII‘Etw

2 G::Tlﬁﬂprsumm! Lathes

1 Shaner or Moulding Machine

1 Vibrating Pencil

" Iijl'.ul alhers

Informiation tog, abodat - LEI LT

Just published. " No other ook TIED 16 Beder taga, drive methods.

POPULAR MECHANICS PRESS

Dept. 621 [ ] 200 E. Ontario Street, Chicage 11

Some of tha

e b 2 B3
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\—e Locate Blown Fuses
'; ﬂn:niwc Futes SAFELY

A must tool
for electrl-
clans, main-

tenance men, home owners.
Muide of 8 transparent, shock-
proof Plastic. Replaceable
lnmp Inslde Plier tests 110
e 230 Volts. Pller pulls
fuses from 10 fto 100 Am-
peres. Requires the wse of
J only one hand. Can be ob-
'y tuined from General Electrio
or Westinghouse stores, or

from local electrical dealers. Order one TODAY.

Price $2.75 without Leads, $/.50 additional for Leads
which provide greater reach and more flaxibility.

STAR FUSE CO., 233 Canal 5t., New York 13, N. Y.
SAY YOU SAW IT IN POPULAR MECHANICS
REPAIR YOUR OWN ELECTRIC APPLIANCES

WITH NEW AMAZING NICHROCITE
*+=Simply overlap ends, ap-
?IJ Nichrocite paste and
urn on the current—a
I perfect weld results, Used
g; big wutility companies

and repair shops. Just the -
thing for that broken or. .
Handy for Home or
Industrial Use

burned out heating ele-

ment in your electric iron, stove, toaster or
heater. Does the job in a jiffy, Trial order,
$1; 4 oma., 82.50; 1 1b., 5B.00.

ARMSTRONG ELECTRIC CO. Box 861-MP, Minneapolis, Minn.

FIVE ACRES

AND INDEPENDENCE

A Practical Guide to the Selection and
Management of the Small Farm

By M. G. Kains

This book iz a complets,
practical guide to the selec-
tion and management of a

| small farm. It explains how
| & small larm can be sell-
|  supporting. What {arms not
| to buy. How to choose the
right farm, based on proper
goil, location, irrigation,
elevation, climats, elc, Then

a detailed explanation of
what crops to plant and
how to make them vyield
resulls, sure-fire methods

of gralting, rotation, {rans-
planting, ete. Finally, how

to make a profit by selling
your excess crops, livestock
and preserves. Written by

4 an expert who has made a

real success with many small farms. Revised, enlarged
edition. 413 pages, profusely illustrated. Price $2.50

Only $2.50, Postpaid in U.S. A. (Outside U. S, $2.75). Order Today

POPULAR MECHANICS PRE

Room 480 & 200 East
Ontario St.; Chicago
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MYSTIK&;ZSM

STOPS DRIP

FAST, EASY, CLEAN TO APPLY!
Now an can insulate cold water pipes in
no time. DRI-PIPE fastens to pipe by “self-
stik '’ edges...no fuss, no mess, no tools. Stops
condensation drip positively. Clean up base-
ment playroom, store room, or anywhere you
have sweating pipes. Get DRI-PIPE at hard-
ware or department store now. Mystik Adhe-
sive Products, 2653 North Kildare, Chicago 39.

Applies lengthwise, sticks
y own adhesive. Water-
proof bocking doesn’t re-
guire painting.

1 roll covers & ft. of
up to 3" pipe, $1.25

ARE YOU

INVENTIVE?

What would you do with an Army Aviation
Formation-Stick Kit? It contalns two stick
assemblies, two Arm Rests, Function Selec-
tor, Switch and Control Box,
packed in moisture proof
manner for overseas ship-
ping. Take the units apart
and wyou have transformers,
condensors, relay and mag-
netic switches, silver and gold
contact points, expensive 4-
way switch,and enough parts
to cover the top of a good
slzed workbench.

COST TO U.S. GOV'T OVER $500

The set, as packed, cost the government over $500.
Manufactured by Minneapolis-Honeywell and Jack &
Heintz. Every part is precision manufactured to the
high standards demanded by the government's war
inspector.

A CHALLENGE TO INGENUITY

This is really a parts “grab-bag.” The readers of Popu-
lar Mechanlcs are the type who can capltalize on this
surplus war materials bargain. Some will find value in
the parts alone—others will want to keep the units
assembled for experlmental purposes. Whatever it is,
here 1= a “grab-bag"” opportunity.

Shipped to you In sealed contalners
Just as they were delivered to the
government — ready for overseas

shipment. Sent, express collect, on
receipt of remittance.

ALL OFFICE MACHINE CO.
4636 W. WASHINGTON BLVD. CHICAGO, ILL.
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Aids for Handicapped Children
Designed in Hobby Shop

THE
CARBIDE

THOUSAND AND ONE USES

AT LAST — SCIENCE HAS FOUND THE PERFECT WAY T0:

ENGRAVE
ETCH
EMBOSS

CUT
MARK

and WRITE Bullgmg toys and training aids for hand-

A icappe children is the heart-warming bus-

n’"_ ANY KNOWN SURFACE, SUCH AS: iness of Joseph Block of Chicago, who first

Steel (and its alloys), Soft Metals, Glass, Wood, | built the devices as a hobby. His first

stics, Leramics, s, Precious Metals. corrective aids were toys for his eight-year-
Plastics, Ceramics, Minerals, Precious Metal d forh h

AN INDISPENSABLE TOOL FOR: old daughter, a spastic victim whose hips

CRAFTSMEN, HOBBYISTS, ENGRAVERS AND WATcH. | are dislocated. Parents of other handi-

MAKERS, INDUSTRIAL WORKERS, SHOP owNERs, | capped children heard about his work and

GLAZIERS, SIGN WRITERS, AUTOMOTIVE WORKERS, | Tequested many special devices from Block
MEDICAL AND DENTAL PROFESSIONS. for their own youngsters. He soon quit his

For marking and identifying tools, materials, parfs and supplies. job as an aircraft worker to devote his full

time to making the appliances. Each cor-
For manuiachuring fine. joweiry and swakl pracisien paris, rective aid is designed after a close con-

For cutling, engraving or writing on glass and ceramics. sultation with the physician attending the
For engraving and elching by artisls and home crafismen. child for whom it is intended. Walking skis
Latham’s Tungsten Carbide Scribers are made from dia- invented by Block impart the correct mo-
mond-lopped, solid tungsten carbide, which is tapered tion to a paralytic’s legs and provide play
to a sharp point ofter being inserted % inch into an for the child at the same time. Another

The overall length of the scriber is 6 fitted to the pedals that force the legs into
inches. This tool will give service for correct movements, while a high-backed
an“indefinite periad. seat corrects posture. A Chicago school
i“:' P"::.f'“l':d in U:S.A. for $1.25 each. recently installed Block’s equipment in a

RN QURINA special nursery for handicapped children.

occtagan shaped stainless steel handle. ] 25 device is a tricyele with special leg clamps

I .+ 1 1 I ]
LATHAM MACHINE CO., DEPT. P.M. .
E 40 N. MAIN STREET, PITTSBURGH 15, PA. Sponge Rubber Carpet Cushion
r Please send me..............cocoeoeoio... Lotham Secribers at Anchurs Rugs to SliCk Flﬂﬂl's
$1.25 each. | enclose $. ..o To prevent rugs from sliding on highly
. polished floors, a cause of many home ac-
NI e cn s s mensrramesinsamsromas sk mnabusmstusatabestarstpshinn cidents, a protective sponge-rubber under-
lay cushion has been developed to anchor
B R R o S e e e e e g e them in place. Green in CGIDI', thf: cushicm
I P~ b L is made in various widths and can be cut
S per et e e to fit any size rug. It can be cleaned with a
LT_*TEE"_F“"“E on “"m_:.:'::{f'_ﬁ" damp cloth and will not mark the floor.
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U.S. GOVERNMENT SURPLUS g
New Westinghouse Generator ﬁﬁéé %ﬁm /
- YVISEE PIC T RE MAKER

5700 WATTS
28 VOLTS

$895
F.Q.B. CHICAGO

Makes an ideal welder, electro-plater, fast battery ¢harger, auxiliary
power unit. Governmeént Inspected and 0.K'd. Value over 2100, In
original factory crate, Bhipping welght 58 b,

Dealers: Write for Quantity Prices
Generafor Sales, Dept. P.M., 1627 N. Damen Ave., Chicago 47, III.

200 PIECE S
ASSORTMENT
10 ass'td. Grinding wheels with FOR INDUSTRY £ HOME SHQP

such famous names as MOR-
TON—CARBURUNDUM, ote. WAR SURPLUS<ALL MNEW
Cut off wheels ass'td, sizes
Felt puluhlllg wheels ass®td.
gizes 1 fo @ inch
Round steol brushes with
handiss—ass'td. widths
10 Abrasive cloth cones ass"td,
sizes and grits
2 Rotary files finost high speed
steel
B Mounted arinding peoints
asz'td. an Ly shank
S0 3-imoch reund crocus elaths
100 Paper abrasive digks T4
2 Stecl Mandrels 3 732 and 15
& Felt Bobs square & pointed

Y L s

Here's news lo please
all - Adults and Youngsters
alike | PICTURE MAKER,
the complete pholo-printing
kit thet enables the most
inexperienced lo cblagin ex-
¥ cellent pholo prints, is backl
Prints your fovorile ne-
gatives an PAPER, CARD-
BOARD, CLOTH, SILE.
SHIRTS. TIES. KERCHIEFS,
HANDKERCHIEFS, ETC.

HABRMLESS to negatives; prints INDOORS and OUT
DOORS. Eaoch set conluins sulficient materials for 150 ex-
cellent prints, i

EASY to use: no datkroom or additions! equipment
necessary. Complete directions enclosed.

Order your set now ond begin printing beautifal,
PERMANENT, copperiones of your favorite snapshol. Order

o s

TR ege oomy s 95 as many as you like. Interested dealers also write.

e ey 6_.. Price 75¢. per kit, postpaid. All C.0.D, orders, plus postage.
20.95 postpaid i;: e v GROBAN SUPPLY C0O. Send ch or money order lo

e USEE T st il z :

g money order| yyg.a, SN S, Mihlian im QUAKER BRAND PRODUCTS

BOX No. 7, S5ta. R, New York 55, N. Y,

BlG [IPPI] HTU NITY k you'll do faster, hﬁnér work with this |

BUILDING BLOCKS ©/ CONCRETE~CINDERS EFFICIENT SHOP ToOL

Men of vision and Modest Capital
see pmsperl.t]?r and Independence in
this big field today. Everywhere
every kind of building to be done—
regidence construction biggest of
all. Big demand for quality blocks
at low cost. Our Blocker Vibrator
produces high guality blocks from
sand and gravel, limestone screen-
ings, or any light welght aggregates,
All steel construction—will make 800 to 1200 blocks
every 8 hours.
w for details and “'How to Start and Operate a Cons
R IT crate and Cinder Block Plant—a Mew Local Business
Rich in Opportunity.' Rush name, address today.
CONCRETE BLOCK EQUIPMENT CO. Polishing
920 CEMTRAL, DEPT. 100 HANSAS CITY 6, MO, Grinding

Carving  You'll enjoy doing many shop johs
RADIO PARTS GRAB

Drilling  with the Bantam Grinder. Correctly
£20 original value assortment of Ceils, Condensers,

Buffing
Transformers, Hesistors, Controls, etc. An ex-

Tk

Plastie Dalanced for easy handling. Precision-
Glass  built of quality marerials for depend-

],'I.:I']I'.:E:JLHE&RTJ.“:"ELI;u;;TE'EE én.-yi ia.;;lmunatr....,., Emll' able, long-life service. Operates on
Ll O e 110-115 Velt AC.DC. Speed approx.

L Chicago il iy
008 Lowass Bird, . Bone 20,000 R.P.M. Internal ventilating fan.

Fingertip switch. Weight—15 oz. With
B-fr. cord and plug, 23 acces-
sories, substantial gift box. ..

If your dealer doesn't have it, write us.

SAY YOU SAW IT IN POPULAR MECHANICS

DRILLS A

what the home wark shap owner has been waiting far . 1 1 ;
A COMPLITE SET OF WIGH SPEID BRILLS ', i e bt b AL LA L L LT LT P PP

FOR BN00. N VEMTORE . . NOBEY WORK . .ETC. TR ¢ ‘ A . S M J

EODRILL SET sires NO. 18060 & 1495 WAL ] m /{

290RLLS ‘e'io Yi"bybdnis. $1778 =i 1] {1 | = J afﬂrs’ ”‘:
ZTORILLS Vie'do Ma'by Bdsks. $ BPS W ' Dept. 80, 53 W. Jackson Blvd. e Chicago 4

PRODUCTS OIS sTaNo EREE < i Manufacturers of special small universal, fractionol
bt A s | e o1 jeveie sk onivenal tractonal
. - . — - '] industrial and appliance wses.

AiGa
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GENUINE A.C.DELCO MOTORS only $5.2

Send Check or

Money Order
Plus Postage

'.
E

110 volts, 80 cycle A.C. Complete as illustrated.
5h-p|::-'nq weight 5 pounds,

Build Your Own Electric Workshop With a Genvine,
Factory Tested Guaranteed

RUBBER MOUNTED DELCO MOTOR

can be used for electric fans, small grinding work, buffing,
hand tools, drilling, and a thousand and one other uses.
Complete with 5-blade fan, ¥3” shaft, overall dia. 714",
2-wire rubber covered cord, rubber mounted with horse-
shoe stand. Perfect quiet operation guaranteed.

G. & E. EQUIPMENT SUPPLY CO, Dest Pl 400 N. Sangamon St.
WRITE FOR FREE CATALOG WITH MIHY OTHER FARE‘IH;

Bangamon

READY NOW!
AMATEUR

Sensation
of the Year!

WRL Globe
Trotter

Complete including all parts, chassis panel, stream-

lined eabinet, less tubes, eolls, and meter.

R N0 T=BINE. . o viieee s o T e ST B W8 E 4 859-95
Cat. No. 70-312 Kit same as above wired by our emgineers $75.00
All mecessary RCCESSOTI®S ..........oveeviscsns $13.85

Here is the latest most outstanding T.rmsrnllt!: value on the
market today. Capable of 40 watts input on C.W. and 25 ‘i‘i‘nts
input on phope on all bands from 1500 KC through 285 Mega-
cycles., Incorporates Tritet Oscillator using a 20 meter X-tal;
three bands; 10, 20, and B0 meters; two power supplies.
National Headguarters for Ham MNeeds. FOR EARLIEST DE-
LIVERY on your faverite receiver place your order now with

World Radie. All and models. mff.’

OUR LATEST FLYER
OF RADIO PARTS

(lant Badio Reference
Map 3%x4% ft...15c

3 Tube Rase
Formerly Whaolesale Radio Laboratories Caleulatof .......208

Address I.'I'EI"T. PM-B8,COUNCIL BLUFFS, 10WA

5]
=]
=

EXPERIMENT WITH LUMINOUS PAINT
Complete kit of Luminous (OMPLETE KIT

i A colors. Pail
tifcial L{LWT“ ;;.;.Ja‘..}n’é WITH 3 COLORS
imisirs, ieht swiizhec, AND SEALER
eie. Kit of one ox. vach of =
3 lasting colors, Lumi-Blue, 34 -
Gardenla pand Charlreose, one w—
i giffice Sealer, 'Gu. arfnleed best gieality.
ow Addroas F.0.8. Chicage
Blml LIGHT PRODUCTS . 5'.' E.Lake St o th]cagui Ilinois
WOODWORKERS .. .a;e: zm.
coNsTANTINE MASTER MANUAL
Get the Most Fun From Your Hobby
Indispensahle to woslworkers, MNewest, biggest
edition, mors paged, more color, helpful hows
to-do-it articles, pre-war and pew (tems, more
bargaing. Send Z5¢ today and we will Include

FREE! FULLYRS. SUBSCRIPTION

to Chipa and Chats, pubilished bl-monthly. Reeps .-
¥youl up=to ||:|lt" on everything in woodworking,
r monmey-savine hargains. Send now.
RT -I:I.:IN'E'I.I\H'T’IHE & SOM, Inc.

AL
‘J'EII.-I'Il'I1 135th Street, Mew York 54, N. Y.

Put on your own bhroadeast at home with
this Radio Mike. -~|r| Falk from any rooim
in the house. AMake mnnounes --.I Lots of fun! It's
wiiderfill volee practice. L nlll.- attached to any radlo,
SEND} NO MONEY. Pay postman §1.08 plus postage.
mManey order and SaVe pokbafe.

DISCO SALES, INC. (Dept. PM-B), 154 Nassau St., Mew York 7, N. Y.

Send chock oF

SAY YOU SAW IT IN POPULAR MECHANICS

Approximately .003 feed, for fine turning.
Mew reverse furnished with box for Atlas,
Bronze bearings througheout entire unit.
Aluminum casting — All steel gears.
Maintained accuracy.

Speeds up production.

Easy to install. FOR
Simple to set. -
Immediate delivery.

Write for information or order direct. Full instructions with shipment
O'BRIEN MACHINE CO., Dept. 8, 1620 Highland Ave., Chicago, IIL

28 Lawn Ornament Patierns, 25e, Dthur tterns: 15-20" high:
Dutch Girl, Duteh Bos, Plrate. Bull Terrler, Mexican Girl,
Mexican oy, [I'.l'.l.rr Penguln. Flower Glfl 10e cach. 23 Nov=

elty Patterns, 90c. All 62 Full Size Patterns, $1.00 Postpaid.
Strather qu!l:{'rn Sc-n-ue- Dtu!. K E Bn: Jbs Belington, W. Va.

QUICI( CHANGE' GEAR BOX

CUT THREADS — 4 TO 224 PER INCH

Only $7500

F.0.B, Chica
Guarﬂl‘mt

Atlas, Logan, Craftsman
and Power-Kraft Lathes

POPULAR MECHANICS



F'Il-ren:h &

SUPER POWER, LI][:HIHG

IT'S ALL
IN THE

RED JAW M 1 52

"’3'# n\."l‘-‘&

LOCKS WORK WITH TONS OF
PRESSURE . . . HANDS FREE

“'ll r‘ﬂ"!"-’-rkﬂ.l_jlﬂ |_1 l,'lﬁd nes 'ﬂ:il 50 r':l"l"_r inahaa
pliers, wranch, pipe wrench, domp and hand wae
The self-aligning jaw Rt ialf ko imegular shoped
obiects, giving o powarful, jowlength grip, mullipfymg
hand pressure ot lean Rty fimesr A whale of a tosl!
OPA ceiling price §2:45. “IF your dealer cannat supply
you, order direct

THE WHALE TOOL CORP.
1767 BROADWAY, NEW YORK 20, N. Y. |

REST EASY

You can make it!

‘

Build this new lawn
chair in your own
workshop. Patented
design has adjustable
back and folds flat for
winter storage. Send
£1.00 for plans now !

UNITED INDUSTRIES
3321 40th Ave. So,
I'-'rm-lu.qpnl-i 64 fl'hnm

4 TANES @ =
' AN ="
e
STRETCNES,
S ICES,
a ETC.
1t's o STRETCHER, STAPLE "V
PULLER, SLACK TAKER AND
SPLICER combined all in One

Tool for only...... $3.95

If your hardware, Implement or lumber dealer can't
supply you, order direct. Prompt shipment. Check
with order, or C.0.D,, postpaid. Complete instructions
with each tool.

INTERNATIOMNAL STEEL COMPANY
2828 (Dept. D.) Lyndale Ave. South Minneapolis 8 Minn.

ENJOY YOUR VACATION

Pishing, pienicking or sport events.
Relax with the comfortable EROMER
BACK REST. Strong semi-spring steel
frame.. Heavy canvas back support.
Lightwelght—folds flat for
carrying. Green Duco fin=-
ish. Price £2.35 F.O.B. Min-
neapolis, Minn,

If your dealer cannot sup-
ply order direct, adding 15¢
jor mailing. 25¢ west of Roocky Mts,

0. W. KROMER CO.
1423 Washington Avenue South, Minneapelis, Minn.

SAY YOU SAW IT IN POPULAR MECHANICS

BTUDY AT HOME for PERSONAL BUCCESRS
and LARUER BEARNIN GS. 356 yenrs expert instrue-
tior—over 108,000 students enrolled. LL.B. Degrea
awarded. All texts furnisbed. Fasy payments. Bend
for FRAIE BOOKE—"Law and Execotive Guidance,”

AMERICAN EXTENSION SCHOOL OF LAW
Dept. 68-M, 646 M. Michigan Ave.,Chicago 11,1il.

AUGUST 1946

GOOD NEW’S FOR FAR;HERS'“

SEAMAN Triple TILLER

Moke a better seedbed . . . foster! , . . with o Seomon
Form-5ize Triple Tiller. With a single implement, you con
prepare a complete seedbed in one operation under aver-
oge conditions. Hondles shallow or surfoce mulching, or
desper tilloge, a3 required. Ferlilizer or surface vegelo-
tien is thoroughly milled inte seedbed. Promoles increcsed
yields, erodicates quock-grass, provides better weed control.

MNEW, SPECTACULAR IMPROVEMENTS INCLUDE: Drastic
reduction in horsepower requirements, permitting successful
operation of a 3-ft. Seaman Tiller from powasr take-off of
top-roted 2-plow fractors; wheel position (in front) eslim=
inates tiller wheel trocks; new type Pilot Disc ossures bet-
fer operation in overaoge cover crops; new fype fines per-
mit more effective penetration; greatly improved Rotor
Assembly, with heavier corrier plates and long-life clutch
faocings, ossures drostic cut in maintenonce costs.

All the obove PLUS VALUES now ovaollable AT NO IN-
CREASE IN PRICE! And here's MORE
good news! Increased production makes
power toke-off model SEAMAN TRIPLE
TILLERS available NOW!

$5 2 5 SEE YOUR LOCAL IMPLEMENT DEALER
ABOUT A SEAMAN TILLER AT ONCE!

f.o.b. « « . orwrite us for defailed information.
Milwoukes DEALERS:
SEAMAN [Hilbhiensi s s ot
MOTORS

341 NORTH 25th STREET, MILWAUKEE, WIS.,

PRICE:
3-FT. MODEL

If we are not represented

Dealer Fronchize.

U. 5 A.

SAFE-T-PLANE

CUTS WOOD, METAL, PLASTICS
FITS ANY DRILL PRESS!

Posgitive cutting action eliminates
scraping or tearing in hard, me-
um or soft woods, mcludmg
balsa, irrespective of grain
position. A special cutter
y/ is available for making
- square-shouldered cuts,
- another for work in non-
* ferrous metals and many plas-
tic products.

I Peatures: single eutting blade:
i *“ope-spot’ blade adjustment;
| polished bell guard protects eyes
! and hands, directs flying chips
| downward; vibrationless preci-
| sion operation, rugged strength,
| wersatility and long working life.

Only $5.95
fully guaranteed,

At Your Dealer—or Postpaid.
Literature available

A. D MtBUENE'I", 939 W. SIXTH STREET,
DEPT. PM-8, LOS ANGELES 14, CALIF.




BOICE-CRANE
POWER TOOLS

for shop men and

homecraftsmen,
-
ﬂ

‘i"

BAND SAWS

DRILL PRESSES

SAW.JOIMNTERS

LATHES SPINDLE SHAPIRS BELT SANDERS

Write for literature on this
versatile, low-cost,
sturdy line.

BOICE-CRANE COMPANY
943 Central Ave., Tolede 6, Ohio

WORLD'S LOWEST PRICED

ADDING MACHINE

. SEND NO MONEY

later

uly rich-looking
thoretie case

—atnoextra cost.
FREE!!
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VEST POCKET SIZE

IDEAL FOR BUSINESS OR PERSONAL USE

FREE TRIAL =
oul"' Fits vest pocket or purse. Guaranteed
$ 50 accurate. Operated as easily, and as
TOTAL reliable, as machines costing many
times as much. Not a toy. Substan-

tially made of 28-gauge steel—guar-
anteed for life against defects in con-
struction. You positively can’t buy a
calculator of equal guality for as little
money. ACCEPTED AS THE FINEST
LOW PRICED CALCULATOR FOR
OVER 30 YEARS! Operates with a flick
of your finger. Adds, subtracts, multiplies,
divides—counts up to ten million. Pays for
itself over and over in mistakes avoided, and
time saved. MAKES IDEAL GIFT.

Sold on a positive money back guarantes.
Send only $2.50, Calculator sent postpaid,
or send name and address and pay postman
£2.50 plus poastage. MONEY BACK IN 10
DAYSIFNOTDELIGHTED! (If outside
U, &, send §$3.00.) AGENTS WANTED.

CALCULATOR MACHINE CO. (Mirs.)
Dept. 181, P. 0. Box 248, Glenview, lllinois

Calcus=
in Baauti-

Nongrease Kitchen Ventilator
Stops Condensation in Ducts

BLOWER

Kitchens are free of heat, odors, and
grease-bearing vapors with ventilating sys-
tems designed for new or old homes, The
secret of kitchen wentilation, according to
engineers of the Rochester, N. Y., Gas and
Electric Corporation who devised the sys-
tems, is to carry cooking vapors away be-
fore they have an opportunity to condense
on cool kitchen walls and deposit grease.
Each of the installations provides for a
wall grille above the range where cooking
vapors and excess heat are picked up. An-
other outlet is connected to the oven and
broiler if the range is designed for such
ventilation. The outlets lead into a venti-
lating duct made of material that retains
heat and prevents vapors from condensing
until they are blown out of the building.
This keeps the ductwork and blower-fan
blades clean. The outlet, equipped with an
automatic back-draft damper, may be lo-
cated either in the basement or the attic
depending on the construction of the home.
One of the outstanding features of the sys-
tem is the .way cupboards or shelves are
used to guide cooking vapors into the grille.

Farmers Boost Hay Food Value
By Cutting Young Grass

Grass cut and quick-cured while young
contains three times as much protein as it
does when cut at the usual hay-making
stage, according to C. F. Schnabel of Re-
search Products, Ine., of Kansas City, Mo.
Grass cut in the spring, he reports, contains
40 percent protein on a dry-weight basis.

POPULAR MECHANICS



SMALL EFFICIENT
SPEED REDUCER

Bturdy, compact (see dimensions).
Proved in thousands of industrial
Installations. Case of heat treated
aluminum. Gears, SAE 85 (British
Gear) Bronze. Worm of case hard-
ened steel. Timken Bearings
throughout. Avallable in 4 differ-
ent assemblies (shown below) and
in these standard ratios:

4=1 15-1 64-1 200-1
8-1 30-1 75-1 300-1 Ceibing Price
;2‘} gt; 1!“—1 400=1 F.O.8. Chwsrland
- 00-1 600-1 \
20-1 60-1 150-1 800-1 [ ——
Torque capacity 100 1 - 1
clally suj?.egcrg heg¢i5¢$nfﬁugﬂ§1e Ef?él:k M- L - tk.

welght in carton, 8 lbs. Full money b
guarantee. Prompt deliveries., e

luj-'imns. light ﬁgg olll.i:’.'i It! ;‘?n. t?u:uimm:e'c:r.l dig- = Cax
cify nasomhlr and ratio Peﬁuﬁﬂ"ﬁhj%gﬂf' l E:) E

e OHIO GEAR co.

1408 EAST 179th ST. « CLEVELAND 10, OHID

TELEVISION I{IT

Easy to assemble—No knowledge of television re-
quired — complete easy to assemble instructions.
Kit includes a $30.00 7 inch Picture Tube, For in-

formation write

TRANSVISION, INC.

BOX 364 MEW ROCHELLE, N. Y.

_
] ibriciting plaz I!|l 5
'=II'|IL you s f
natin I1I|I| ur |_
. profi IJII

business,
New Carmen-Bronszon Plastics Handbook tells you how; glves con-
gtruction plans. New Carmen-Bronson Cataleg lists o | needed mate-
rials—Plexiglas, Lucite, Bakelite, Lignolite, Tenite 11, Lumarith In
sheets, pods, tobes, special shapes—clear and glowlng eolors. Also
plastics dyes. cements, sccessaries and supplies, 10c brings you both
catalog and handbook. Send for them today.

CARMEN-BRONSON COMPHH’Y

165 EAST 3RD STREET, DEPT. 8-B. MOUNT VERNON

Save a Thousand Hours Hard Labor

Build a whirlblade power lavwnmower
with this lightwelght conatruciron KIT
and mow Your lawn the casy Way
Electric motlor or gesoline EI'IEII“!'
bolits on aluminum base,
Kit contalns: Aluminum alloy perma=
slﬁ,su nent "13'1? (alt‘ ll;_allﬂih:,!“ with &Ilﬂ'iliﬂ
H baise ancd 855 TE baoay l““;f E'
postpaid 18" or 20 width cutior ri
extra bhiades; two pulleys—all beautifully finished, Sent §16.50 pqmb
paid. 107 rubber tired wheels to match §3.28 ecach. Dealers and
mifgrs. wrile for discount.

THE WEBB MFG. (0., 703 E. Poplar Avenue, Arkansas Cily, Kans.
SAY YOU SAW IT IN POPULAR MECHANICS

i 5 |
ZERS SG. TEAILER AXLE 1

CAP.—2000 LBS.—$8.75 EACH F.0.B. DETROIT
STRONG MACHINE & AMNLE COMPANY

8710 Lumpkin Hamtramck 12, Michigan
a | tors Not
. Your Sketches Prepared for Patenting,
Selling and Manufacturing
Come First  Our drawings accepted and approved by
m %al;-teut attorneys for filing in Patent Office,
Pratection asningtn, 1. .

prawings by CHRISMAN DRAFTING LABORATORY

College Engineers 317 South West 17th, Manhattan, Kansas

AUGUST 1946

AUTO ENGINE SPEED CONTROL

GOVERNORS

(REGULADORES)

|

\l Pl
U Sinpolea o
Give constant or changeable speed to any auto or truck
:n ine, when used for power, Guaranteed. Instructions,
rin hearing, $14.25. Full ball bearing, $21.75. Postage
west Miss., 50c; east of Miss., B5¢c. BSent COD or—
Postage to any country in the w-nrlrl $1.00 each.
Pullaeau to 37, $1.00, wt. 1 lb.; to 6", $1.50, wt. 114 1b.
oyvernor speed 1400 to 2400 rpm. Flgure your pulley slze.

Agents Wanted: Parts and Implement Dealers, Garages. Welders,
Wreckers, Catalog and Malling List Houses, etc,

These valves used where carburetors have outslde atlachments.
State size of opening and distance between bolt holes.
1”,%3.75; 1/ o $5.25; 114", $6.50; lﬁ'* $7.50; V8, §8.00.

M:llmg weig l.'., 3 lbs. If remitting, enclose for postage.
You may order from this ad, or we will send lars.
Stocks carried: In Montreal 15, Canada: 7548 Wiseman St. In
Skanecateles; N. ¥.: Horle W‘eldinz Buapply.

CANDEE, Dept. N, 2641 S. Hill, Los Angeles 7, Calif.

CUSTOMER:
“Thal's a beaatiful
Job, Peie

FETE: “Yes, you

can't beal ihe Faolew
for tarning

': 'I"‘-r._‘-h“'\ nnti a tl:llr-
fect cuiting
I"'“‘“Q

is a Good Business

With the Foley Automatiec Baw Filer ¥ou i:an I:ln‘lre a.. ﬂma
f business with steady customers and make ai
iving, The Foley automatically joints the saw, making 311
teeth even in size, shape, spacing. The Foley is the only
machine that files all hand saws, also band and

cross=cut r.irr.ulnr ERWS.

SEND FOR FREE PLAN—Shows how tostart & saw

repalr shop. No canvassing. Send coupon today.

FOLEYZutomazc SAW FILER

FOLEY MANUFACTURING CO, _

B1G6-6 Foley Blda.. Minneapolis13. Minnesota
Eend Free Plan oo Saw Filiog business, noobligation
Name

Addrens
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THE “POCKET-SIZE” /7

MACHINE SHOP
PUT THIS “WAR VETERAN” TO WORK

Tough grinding and polishing {nhs in tool rooms and ma-
chine shops fade away under the specd and versatility of
Dremel p.?:to-!nn]-. Thousands of Moto-Tools helped
establish production records in plants such ns General
Electric, Westinghouse, Remington Arms, Ford, Nash-
Kelvinator, Consolidated Aireraft, Northrop, and Douglas,
Others earned the respect of the armed forces in far
ﬂ rl.ic repair depots.

Moto-Tools Have All These Features
.r\. \{ Bl 2 Moio-Tool develops a sposd of approxir mstely 27 000
i "p'nll he only 13 ox. Bhaped to 6t the hand. '|-I_||| 1y
built. Has shoch-proof bakelite housing. HBalanced for vibros
tionless operation. Uses 110-1320 A.C, or D.C, current. Pats
enied suiomatic chuck lock pin makes removal of arcossorieg
oary. Fin disengages astomatically « « « prevonis accldental

A few of the

— o buming oul of motoer, 'nk::ll. ﬂ‘!ILt Ea"
re . - . e done be ir
MOTO-TOOL KIT MONEY-BACK GUARANTEE MOTO-SAW COMING! A and faster
it Mo. 2 with 23 high | A3k your Dealer about Dremel Moto-Tools Dremel Moto-Saw . Y ey with a Moto-Tool.
oty o8 '__E“l and gccessories. If he does not handle them the sensational olecs .
&l 2 Moto-Taol, in send direct to factory. We send propaid it tric scroll saw . . O Sharpening 0 Burring O Cteaning
wood !Eiliﬂ-ﬂ‘ cash n full accompanies ordér. 32,00 brings wiil ba Back as it [ Finishing O Grinding [ Routing
50 . v Mote-Toal €.0.0. far h.'nl-mr.n. plus postage. as materials are avail- ] Touching Up Q Polishing r_: Cutting
Hﬂt‘hll 2 Hﬂtn&Tnﬂl Write for FREE CATALOG. able. E :1:1#::3 O F:i:;-li‘r:xna g E:::;::
siesac......$16.80 | DREMEL MFG. CO., Dept. 1156-H, RACINE, W|5|:g”5|u O Mortising O Sawing £ Brushing

EJ Inn hlh'mﬂ 3 Scoring O Dressing

mﬁtt.--.-ﬁilltﬂﬁll
\OF A HUNDRED uses |

Use this amarzing midget aleshol burmer In your
home, workshop, garage, eamp, ote. Exesllant for
sterilizing, experimenting, selder- POSTPAID
ing, heating. Hinged metal ease ONLY
houses burner, sterilizing tray. 6“

H

HERE'S GOOD NEWS,...AGES 3 TO 7

RUBBER WHEEL

ROLLER SKATES BY

Multi-Kwik

1% x 1" x 256". Al
bright mickel finish. Sterilizing
Perfect companion to trough Is STERLING SILVER. SunIg

the original 14-disc L. 5. METAL PRODUCTS CO., INC.

wheal skate bul may 3 1045 ATLANTIC AVENUE, BROOKLYMN 18, M. Y.

Al ::"HANDY WHEELBARROW

* Makes Hauling Easy Because
It's nghh!r and Better Balanced

d Fashioned" Whedals

I bl g

helbasket,

Sleek and shining in ONLY i i .' o Trial onu.

rust-proof stesl = 2.75 s IDATED SALES,
quiet SOLID RUBBER e P anads Citv, Moo "

[Plus freight

some lacalities) - FHEE HADI“ CATAI—OG

WHEELS...and safe
for baginneri...agei
3 to 7...,odjustoble.

AT LEADING STORES EVERYWMERE : Latest radio ond electronic parfs and

o ‘ - ; devices, newest hom gear, godgels,

Hl".'" lex cOa. *Dm;ﬁ:: f[l::f::; e = war surplus items, All in this new
WEST LOS ANGELES 25, CALIFORNIA ; FREE cotalog. Don't delay,

Say You Saw It in BURSTEIN-APPLEBEE CO.

POPULAR MECHANICS 1012M McGee, Kansas City 6, Mo.

IDEAL FOR AUTO - HOME APPLIANCE AND FARM REPAIRS

DESIGHED TO DO HIGH GRADE WELDING INEXPEMSIVELY —Malntenaonce Men: Formerit
Mechanics; Machine Sheps: Foundries; Aute, General Repair and Job Welding Shaps: ol up.g
the DYMAMIC find it w0 indispensable ond wseful that they conmet offord to be without it. If
SEYCLE perl ineparianced, ~1-n1.| can aoiily learn to do a variety of high grade welding jobs by following the
pepaims T—p SO proclical, simplified operating and welding Instructions furniihed. Once you see o DYNAMIC ia

COMPLETE...
AVAILABLENOW

operafion, you won't wank fo be withoul ik It simplichly will omose you. In a yeor the WITH
3 DYHAMIC only cosh you obout 82 o doy. Helmat, rods, cables, bolder and operal- PRI UI?THIT
] or 2™ ing iestuction, e farnisbed ES!
NS R SAVES YOU VALUABLE TIME AND MONEY ! iz o ree
: “ ¥ This portable DYMAMIC WELDER — eailly corried #o the job—can be Gat delcls on e
HOME cperated frem comvaniant, pmp-rl-,- wired 110 wolt, 80 cycle line. Can 10 day frial effar.

mﬁ:?:_

APPLIANCES E alse be wpplied for 220 wvelt, &0 cycle operation and For other voltages and
T eyclen of dight addifional cost. Works on IROM, STEEL, BRASS, BROMITE,

AMND OTHER METALS—hou B matollic ond corbon are welding heat viager—

does work you would think only pewsible with lorger more sspsilve machine.

DYNAMIC WELDER CO. * 13 East 23rd 5t., FH, Chicago 16, liL

270 POPULAR MECHANICS



7 LB, EXPERIMENTER
PARTS ASS50RT. KIT

fe=WarLh
mmsy lI pHos this Ju'-

prire. A1R0R=T [hs, 5].?9
G.l. RUCKSAKS

Straps ovar
your hback for
Lolin IngEraee,
eampng eiuip-
ment, elc. Has
tubular stecl
frame. Made of
heavy duty U.B.
ARMY duck with
adjustable shoulder amd waist
strape. Has [our COmparts
ments. A real value Tor -c:n.'mp-

ik o, WeEL IDe,
!“ﬁﬂ I-LUEL’E ;:m:h Omnly ﬂ is
Fod, TEE covevscnsss 8
Patnl Foel ... s £2.58
AIR CORP.
BOMB.
SIGHT

CEPCTEMA IR,
el This del-
t eonsists of
if  decurately e
i=, Including evve
reflecting mirr
fiy fane el ratad
eledtrie bulls,

Stack Na. 21473, B3 5.00
-7, AIR CORP

TV I"I||I'\-
CE | HTiY

SURPLUS

AND HUNDREDS OF OTHER

BARGAINS

SPECIALS FOR BOY S5COUTS, CAMPERS, HUNTERS

MESS KITS
Regulation two-ploca
Army Meas Kita
with folding handle.
Used, but perfect.
Walght 2 the. ﬁq:
Mo AL16—Fau,

L e
ARMY BANDOLEERS

Eleven pocket bandolesr. Big
pirckets with snap button fasteners
=ghoulder and walst straps. NEW.

Wgt 1 b,
No. 120 Bach . ..1.u.... B9
 E———

MICROPHONE BUTTON

Biand new. Fob radio, ntnr*th:-n'lﬁa
npil  other eman:rlments. Full 314

CANTEENS
Reg. U. & Issue cane
teens, Flastle screw top
chalned to bady, Bllgh
Iy unsed but perfect.

Wat. 1 Ib,
69«

117 —Metal
118—Plastic—FEa.

—
CAMTEEN CUPS, COVERS
Al metal with l'ﬂ!ilirur handle: Fits
over canteen listed above. ﬁ?:
Wgt, 1 b, No. AL30—Each

CANTEEN COVERS
Of heavy O.D. canvas with tapsd
E‘dgtl:n unﬁ snap bution fastencers.

g S et 1B gBe | 1N 350 TR 0. 28
=
MOSQUITO TENTS PUP TENTS

Army oot size. Fine mesh netting,
tnped seams. Sel-up reds ineluded,

New, Wrt, BLg lbs. $5.95

No., Aflog—=FEach

NEW ARMY COTS

Bramd pew, Fiolding typee, opeons 10

2TxTH inches, Heavy canvas top,
Wt 28 Ibs,
Ha. 232=Fach .,,,.,,$5r95

rmy regnilation pup tents of heavy
rown canvas. Fine for boy scoots,

li:;zl:ltlm{u“ ele, Used but perfect.
M,
Mo, 100—Earh . .cus $5t95

Brind new pup tents with extend.

:‘i.ﬂ.:l:iﬂ—!".qrh $?'95

F‘n“‘r‘f :T.almu.. ete. for Pup Tents
st Blove,
Mo, 10d—Sot c.ucauas $1-un

WOOL ARMY BLANKETS

LD e woal, regulation O.D. Army
blanketz. Class $-perfect. Used but

rengviied for re-lssue,
WwWgrt. & Iba, No. 233-—Ea. $4'!B?

G.l. POCKET BELTS

Regulation G.1. Belt with snap but-
ton fasterers on all pockets, Mewd
Adlustabile size, WEt. 3 Has, 98

Mo, 109—Fach £

P R

=

MOSQUITO HEAD NETS

Fine me=h netling. Fite over hat,
Drawr  siving ot neck. Brand npoew.

Wirt. 145 .
No. SOB—Fach .......... SFP€
-

TANK PRISMS
Sighting Prism for ftank gunner.
Reflectas fmopes at right englos,

Used but porfect, Wet. $.2 95
-

2 Ibs, Mo, 234—Fach

McCLELLAN SADDLES

Brand new! Of Ane Lop graln cow
hide with hair |.'in'.h fn|npfu-1_|_'i
Duar. value, Wil Ia
Iha. Mo. 14!-—1-..11.'h.. !

SADDLE BAGS
Of fine top grain leather. Each bag
measures 12510 inchis. Makes flne
motoreyvele pooch. Uspd, but per-

fecl, WL, 0 ita, 56 95
w

Na. 181-FEidrh

CAVALRY SPURS

.8, ['.B.\'J]l'}' Spurs. Bright !I!I!ll!'l..l].
Wit. 2 Ibss

Mo, 102—P8ir . ...c0i60:-

B¢t of 4 leather straps for 50‘
above. Nos 103=Fer seb...

SHIPS LANTERNS

Wavy Bpe ships lantemn, 2244 in.
high. Burns oill—may be wl far

15 T, e, s16—rac 912,50

FOPI.I LAR RECORD ASSORTMEMNT

Ffity records of modern dance, race, hlues
nrad hillbilly selections.

No two plike, Fae

RUBEER BOAT

QH! MAN BOATS

e 1.I g\n I.¢1 srnaller,
' I |

Mo '525—1-_ ch .. $l?l‘95
G.l. PISTOL BELTS

{1
= Fes, Mas l:l'l—

ANTENNA I.!HIT5

.5.
Eliminates rullo interference,

Purchased from Gov't,

Imypmoves reception. Now.

EEL!;‘TE‘EE}:-:-; ... $2.95

AERO TURN CONTROL

aubomat e
pilot, Acs
curately
machined geuars
and Gitings worh
mny  Lirnes this
low prlce,  Many
parts usable by ex.

FUT RS S
Bhp. Wit. 30 Ihs, G

No, l!si—barh.,,., 17.50

MOISTURE ABSORBENT
Probek=
Borly. A
protectlve
nlEsorbesnt

thnt

elioinates
muaisire
| i

walunhle
perimenters of other

s B imous  mame  bands and  artists  included,
n o e T's Juke Boswes, TIE guiaf,  pErfect.
I hiy ||1|_"1 “LE' Shippoed e{,".p.t rTlirﬁi anly=—ns exchangos or e
Mg, 21 ey .' : E refiiida. Wl 28 Fob. Mo. 138=
r.‘_?h ik 51 8.50 Ho. A303-P0 records. .. ...‘..$9-64 Dox. 4 or. hagrs, 5] _uu

manually by attached hose.

Mo, 1261
Each. .

LIFE PRESEHVER BELTS

oo fiewlly with “sparklel” cariridges or

Acijusiatda
in walst slze. One air chamber guars
anteed ailr tirht-—otlrer may need a tire
All belte nire tsed and slighily
soiled but m bargain et this low price.

*1.00

BIG ILLUSTRATED CATALOG FREE |

SIL\BK’

Dept. PME4S
509 So. State 5t.
CHICAGO 5, ILL.

with
| raam  adoun
ALovEe,

1|r||-.

Nr.| 23!};55 so

AUGUST 1946
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'SOUTH BEND

9-INCH LATHE FEATURES

Fine workmanship by highly experi-
enced machine tool craftsmen

Superfinished spindle with large
bearings

Beit drive for smooth, quiet operation
at high speeds

Back-gear drive for power and low
speeds

6, 8,12 or 16 spindle speeds

Thread cutting range (Model A)—4 to
224 per inch, 48 pitches

Precision lead screw for thread cutting

Worm drive and friction clutch for
powar longitudinal and cross feeds

Three hand-scraped V-ways and a flat
way on bed insure perfect alignment
of headstock, saddle and tailstock

LATHE BUILDERS SINCE 1906

BEND

455 EAS5T MADISON STREET, SOUTH BEND 22, INDIANA

SOUTH

PLAN YOUR SHOP AROUND THIS LATHE

The South Bend 9-Inch Lathe is basic equipment for all kinds
of accurate machine work — precision manufacturing opera-
tions, auto, radio and appliance repair, tool and instrument
work, model building, pattern making, and wood turning. A
fine precision tool capable of machining work to exacting
tolerances, it performs a wide variety of operations on met-
als of all kinds, wood, plastics, and similar materials. It is
vsed for turning, boring, drilling, cutting screw threads, mill-
ing, grinding, polishing and many other machining jobs.

The 9-inch South Bend Lathe is practically a shop in it=
self as the addition of a few practical attachments will in-
crease its versatility beyond the usual scope of lathe work.
Write today for catalog giving complete information on this
and other types and sizes of South Bend Lathes.

LATHE WORKS

Printed by Populer Mechanics Company, Chicago, IIL, T. 8. A,

272
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~ MILL IT=on Your Lathe

with a PA L M GR E N
MILLING ATTACHMENT

¢ CONVERT LATHE in 10 SECONDS!

] Now—in your own shop—on your lathe, you can Mill, Eu}, Grind, Groove,
Square Shafts, Saw at Angles, Recess, and do many other important joba.
Yes! In 10 seconds, you can convert your lathe—SAVE time and money by
doing work you formerly had to send out. Lathe owners are amazed at
the quality and wvariety of work that can be done with a PALMGREN
Mg ATTacHMENT. Don't overlook this important tool. Precision
built, it has 360° graduation for rotary angle adjustments, also graduated
vertical feed screw. Fits South Bend, Atlas, Craftaman, Logan, Sheldon
and all other lathes. Easily mounted by straddling tool post. Thousands
in use and highly valued in home work shops, small and large machine
shops, repair shops, railroad shops, schools and experimental laboratories.

3 SIZES

Made in 3 convenient sizes to handle small, medium or large pieces of
waork. One Lrial will convince and delight you. It will quickly pay for it-
self end add to your profita for years to come. Don't delay! Order today!

o BT N S
TOOL POST 250 EHm.. 1% in.| 2}4 in. 11 | 1% in. dia. 2475
1% in.| 4in. 24 | 2in. dia. 39.75

AVAILABLE IMMEDIATELY

Your dealer or jobber will gladly show you one. How-

ever, if he cannot supply wyou, fill out the coupon, P - Please send prepaig g N, for
attach your remittance and we will send postpaid. ¢ HEGREN MILLING 1‘!14(.1:{3?
Write for Circular No. 186 ! —

CHICAGO TOOL AND ENGINEERING CO.

e
Mifrs. of PALMGREN PRODUCTS for over 28 years g Priot Nemme ang Adgress s AT E—u
8365 South Chicago Avenue + Chicago 17, lliinois -y




Color Photograph by
John Paul Pennetoker

0F TRIUMPH DESIGN
i a

Easier writing stems from better basic design,
better materials—hand formed, fited and finished
by master craftsmen. That's the background of
“TRIUMPH." The result challenges comparison —defies

- A L e “equals”! Prove this for yourself. A test of all points
Wm . up the superiority of one—Sheaffer's! Beauty, bal-
POINT , .niiicnalty Guor- ance, features of function—not fad—instant response
R o to any writing style—and writing action that glides

Sheafler facloryl with easy eagerness across the paper. Once you try

—you'll buy Sheaffer's!

CZM % VALIANT pen, $12.50; pencil, $5; complete set, $17.50. Other sets,

$3.95 and up. Complete range of Colors.

SLEEVE TIP®

Reducos
Load Breakaogel

Coprright 1046, W, A, Bhealfer Pan Oo.  #Traidemark
Beg. 7. B Pat. OF iljcennsd U.B. Fatent No. 21 T07H

Listen Every Sunday te Sheaffer's Parade with Carmen Cavallaro—~NBC Complete Network, 2 p.m. Eastern Standard Time; 3 p.m. Eastern Daylight Time



