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TRIUMPH MODEL

You want the best pen for the money—and this is it! The 14
karat gold Sheath Point is the strongest structural form in
engineering, a cylinder, Within is the "TRIUMPH" large diame-
ter fluid feeding unit with tremendously increased capacity for
safer fluid control! "TRIUMPH" looks the part of the fine writing
instrument that it is! W. A. SHEAFFER PEN COMPANY, Fort
Madison, lowa; Toronto, Ontario, Canada.

“TRIUMPH" Lifalina* pen, with cip, $12.50; pencl, $5. "TRIUMPH TUCKAWAY" model, without

elip, for men or women, corrles sofely in ol podfions In purse or pockei—pen, $12.50; pencil, $4.
Cther vty with 14K gold trim, $335 to §125.

*All SHalima pens, identified by the White Dot, are uncondifionally guaranteed for the fife of tha
first vser except against boss and willful domage—when servicad, if complete pen is returned, subject
only o Iniwrance, postage, handling charge—35¢ if you send It to the factary yourself; slightly more
if you raguest the dealer ta da 11 far you.

Listen o SHEAFFER'S WORLD PARADE—NBC Complete Network
—Sundays, 3 te 330 P.M. EW.T.; 2 lo 2:30 P.M. CW.Tq
1ie 1:30 P.M. MW.T.; 12 to 12:30 P.M. P.W.T.
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rl:lnia:y most Texcel Tape thats made
 Is being used for war.
Buy Bonds and Stamps til Victory

Retarns it to your store. Made by

 Industrial Tape Corporation

~ A Division of
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;;E; New Brunswick, N.J,
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It was a big rush last year. It may
be even bigger this Christmas.

So please help keep Long Distance
lines clear for essential calls on

December 24, 25 and 26.

War still needs the wires—even

on llolidays.

BELL TELEPHONE SYSTEM
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H. H. WINDSOR, Jr., Editor and Publisher

Next Month

OU can make a million dollars

in cold cash, says our West
Coast correspondent, by simply
devising a third-dimensional effect
for the movies. For two or three
decades movie makers have been
pining for the effect of depth and
distance of grandpa’s stereoscope,
but so far the hundreds.of engi-
neers who have worked on the
problem have failed to produce
anything practical. Meanwhile,
the movie studios use special
lighting, amaring combinations of
full-scale and miniature models,
hotographs and painted scenes
or depth effect. A January fea-
ture, “Giving Depth to the Mov-
ies," tells a few secrets of the trade.

Black Diamonds

APTAIN KIDD's buried treas-
ure is just a drop in the bucket
alongzide Uncle Sam’s buried
“black diamonds” valued at seven
trillion dollars. And Uncle Sam
knows just where to find his rich
coal hoard that provides not only
power and heat for the nation, but
scores of vital chemicals, Coal tar
helps make plastics, TNT, sulfa
drugs and parachutes. How we are
using this “Seven Trillion Dollar
Treasure” is told in the next issue.

Race Track Robots

YDU don’t have to be a betting
man or even a horse lover to
get a kick out of the intricate de-
vices that rule the race tracks: It
takes the biggest adding machines
in the world to handle a half mil-
lion in bets made in half an hour.
Giant timepieces, electric eyes and
photochart cameras add up to a
January ﬂl'ﬁﬂlf_‘?. “It's All Electric
But the Horses."
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Flying the Power Midgets

NY doubts about the future of aviation in the U.S.A.

are cast aside in the face of one lone fact: 25 million
bucks are spent each year by the fellows, both young and
old, who build and fly powered model airplanes. Recently
a new speed record of 112 miles an hour was set by a
two-pound model with a 12-ounce engine. The rage now
is jet propulsion craft. One rocket plane, deseribed in a
January feature, consists of a glider with a firecracker
attached under the fuselage. The aerial midgets include
gliders with wing spans up to seven feet, flying wings,
and helicopters that rise under their own power,

Torture Chambers for Airplanes

TH{JSE testing rooms for new planes and parts present
a picture of organized chaos to the visitor, but to the
combat pilot they are gilt-edged security. Take the B-29
and its pressurized cabin, for example. What happens to
that cabin when punctured by a bullet or cannon shell at
25,000 feet? The Boeing engineers had the answer for that
one long hefore the first super-bomber was sent overseas.
How tough is the wing of a Mariner? Or a Helleat? Read
“Torture Tests for Sky Rangers” next month.
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FOR MEN WHO REALLY KNOW PIPES:

Selected Briar

s PS50

%FRHHF OF THIS PIPE

IS IN THE SMOKING ... No need for glittering generalities or extravagant claims

to describe the Royalton Crown . . . Men who really know pipes will recognize in those
SIX PATENTED FEATURES the elements that make this the only pipe of its kind—a pipe
that stays everlastingly dry ... Condensing well drains out bitter fragments and juices
—keeping bowl and mouthpiece, free of all impurities. Advanced construction assures

efficient, speedy cleaning.

HENRY LEOMARD & THOMAS. INC., OZONE FARK, N. Y.
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This is only part of the story of the role played
by amateur radio in extending the lines of vie-
tory around the world. It is a long, exciting and
strictly American story. Before the war the ama-
teur used to love to sit in his attic and talk to
tellow enthusiasts on the other side of the globe.
But long before war came he got out of the
attic and began to use his special skills, his in-
ventive genius to help establish wartime com-
munications. The amateur radio expert found
an especially valuable place in the ranks of the
AACS—Army Airways Communications System.
This group by the end of 1943 had established
GO0,000 circuit miles in 48 states and 52 foreign
countries. It maintained vital communications
over 100,000 miles of airways. Hundreds of
millions of dollars worth of aircraft and tens of

For radio equipment that won'l be satisfied
with the limils of the pre-war world, for redio
that will ge places and de things hitherfo un-
dreamed of and uncharted —losk te Halli-
crafters, builders of the radie man's radie.

RICA X

A

OUT OF THE ATTIC...

AROUND THE WORLD!

thousands of lives have been guarded by the far-
flung safety and navigation facilities of the AACS.

It is officially acknowledged that the technical
and operating leadership of this great group
has come from amateur circles. Hundreds of
their unsung heroes are licensed amateur radio
operators. These are the anonymous workers on
the radio front who should share some of the
praise given to Edison, Bell, Marconi and the
other giants of communications. Long before
the war Hallicrafiers served these exacting tech-
nicians with the best possible equipment. Halli-
crafters sets were developed in the great testing
grounds of amateur radio, They have served an
"attic apprenticeship” and have come out of the
attic 1o go around the world with victorious
Allied armies.

BUY A WAR BOND TODAY !

hallicrafters 72010

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIFMENT « CHICAGO 16 U.5 A.



WRIGHT PO WERS THE TOMNMAGE o F THE ALlR

Tﬁe real payload is the full load

Let's be realistic. Many have prophesied, ourselves included,
the future vasiness of air transportation. The industry well
knows its great possibilities. But the most pressing problem
in aviation will be 1o make sure that all trdnsports, large and
small, fly full.

The full transport is the key to expansion because it pro-
vides that margin of profit which makes possible reduced rates
—and, in turn, more business. First class mail by air, the

opening up of new cargo possibilities, the establishment of Cuclones Save 3 m!”
feeder service, faster schedules and more economical operation e
are goals which will provide increased public usefulness and oL SRS AL

LOWER FUEL CONSUMPTION

acceptance. All are within reach and can be made actualities REDUCED MAINTENANCE

of the near future.

As an engine manufacturer, our contribution is operating
economy. The aircraft designer can rely on Wright engines
10 operate on less fuel and cost less for maintenance. And be-
cause they weigh less than comparable powerplants, they pro- l\ M &lywul J

vide a profitable payload bonus. Wright Cyclones pay their way.
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e e « ARE YOU ASKING ¢ ¢ o

“How Can | Make Sure of
My Postwar Success?”

HAT’S a vital question for you to
answer soon.

For postwar adjustment will change
many things. Jobs that are good now
may be very different then. War em-
phasis is on production in the plant—
peace may shift it to the office, store,
management and sales. Overalls and
slacks may, for many, give way to white
collars and dresses.

Now is the time to plan and pre-
pare—to get ready for the new
opportunities. By training now in
spare time, you can get in on the
ground floor when peace comes.

MANAGEMENT

' Blrse Bpage
i iHDI..ISTHrﬁ:i._ll -f 3

LaSalle home study training—

complete, authoritative, moderate and
in cost—will quickly prepare you .
for your chosen field, ready for the I‘III:III
preferred positions. In our 36 Bondence. [ : this
years, over a million ambi- 3 ::,:‘,'"" Engliss, ,f,:":::w .
tious men and women have _E]L..,,:::_‘n'_’mn' O ececyy,, ™ coupon
found it interesting and help- D Busing, ) e6ree - Mensgom, today!
ful in securing promotions or | M, e :
better jobs.

Send the coupon at right for

full, free information. Or if
you are not sure which is the
best field for you, write us for
our frank counsel—without
obligation.
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PREVENTS CORROSION
Pyroil protects cylinders and piston surfaces,

REDUCES WEAR —Pyroil im-

proves the effectiveness of lubrication.

PREVENTS SLUDGES

Pyroil frees away sludges and reduces car-
bon formation.

Ask your station attendant
for Pyroil and add life to
your car. One pint of == _—"~

Pyroil in the crankcase—and three ounces in the gaso-
line tank every 200 to 300 miles will help keep your car
rolling along.

Manufactured and Guaranteed by Pyroil Company,
W. V. Kidder, Founder, 512 Pyroil Bldg., LaCrosse,

ADDS LIFE

PYROIL 7ovour cix

PYROIL COMPAMY, s12 pyril Bigg., LaGrosse, Wis.

I want my car ta lagt and ruen properly. Pleaso tell me more
abowt Pyroil and how it can accomplish this for me.

BA

WHERE-TO-BUY-IT INDEX

Where no name and address appear directly under an tem,
the prodoct is net believed by us to be commercially avallable
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YOUR FUTURE /S PLASTIC-

b

Aryraine capable of being molded is
plastic. So it’s a word that applies to your
future as well as to the materials of the
plastics industry. There are giant possibili-
ties in this field, Their realization depends
upon the planning of trained men.
Within YOU, too, are great possihilities.
Their realization depends upon your being
a trained man. The world-famous Inter-
national Correspondence Schools offer you

the opportunity to obtain that training in
your spare time, at low cost.

With training, you can mold your place
in the coming Victory-world to your heart's
desire. A more responsible joh, higher
pay—whichever you want is attainable if
vou qualify as an expert.

The time to qualifly—in plastics or any
other industry—is NOW. Mail the coupon
today and let I. C. 8. tell you how!

INTERNATIONAL CORRESPONDENCE SCHOOLS

4 BOX 5509-K, SCRANTOMN 9, PENNA,
Without cost or obligation, pleaze send me booklet and full particulars about the course befere which T have morked X:

Air Conditlening and Electrical Schools O Bhip Dirafting O Textille Diealgring
Plumbing Se [ Eloctrical Dieafting [u] Hh-p Fitii O Woolen Manufactiuring
Conditioning Elecirical E [] Bhop Praci Businsss and
Henting [u] P‘Iumlwhﬁ Fower House Eleciric 3 Steal Mill Warkers Academis Scheal
rigeration [ Steam Fitilng c| Practical %Ilict:;;hn E ;mnu.amh o . E:';
Chlmhtr Scheols Practical Telephony B, Las Elestria plog
¢ sical Baicaoing Ol Talsgraph Englnseriog Radio School S b g L e
¥, Annlytical Internal Combustion O Elesiromicn U] Business Management
EI {ahumh-!rr Inilusirial Engines School u] Iianllh {lanaral 0 Certifiod Public Accounting
O Chemistry, Mig. Iron & Bieel [ ] .nhttn Technician [0 Avlaiion [0 Radio Operating [0 Ciey Laetter Carrine
Plastica [ Diesel-Electric 7 O Radio Bervicing [ Callegs Pr:.n‘p.w
Pulp and Paper Making O Dlirsel E O Gas E Rallroad Sehosl [ Commaereial

Clvll Englneering, Archl= Mechanical Schools 0 Adr Beake [0 Car Inmpacinr

tectiral and Mhﬂu Schools Asronauntical Engineering Lasa ve E [ Federnl T

[ Arehitectural Deafting B Airriane Drafting ok prenir el ed [l Firat ¥ear Collags
0 Architecturs O Flight Enginear O Hailroad Bection Foreman [ Foremanship
O Bridgs and Building Fareman O Foumdry Work O Freach O Goad English
[ Bridge Engineering [ Heat Treatmant of Metals Steam Enginesring Schools [ figh Behodl
E %Lﬁﬂljdag mumuu% E I trinl Eﬂﬂ?‘m Emmm:lhﬁn“ﬁu H "‘lﬂ“ t!:ﬂ.nhml!u

Coal M.I.n.inl; II.IJ.I.HLH.&]. il = 3 4 Th|
O Contracting and Bullding OM i Dmfﬁ? E iin.ﬂ:: Eunm::tﬁn. O Matar ing
E i.:..ulgb:.rw Dealer i g %EEE.‘IS'?.?:‘%E { promm Sectric g s.‘-‘.;‘u'?'??“t::%lﬁ
(] H&:LL:.!IHLI Dn.fﬂ.'n.‘“ E u.:hn‘ ﬂbq%‘?:?wﬂqh Textila School O Bpl..:l.lh ey
[J Btruetural Engineering [0 Bheet-A 0 Cotton Manufneturing [ Branogra
0 ahirsii l;tlp-:l-tpﬂu D-Hh::t-h-hm thr O Rayon “:\:u (m| T:lﬁa hr-nlcmh
T ot v i F ¥ — Home Address..... e

Pregent 13 urkinp

City L7 —— FPasition.., Howurs A M. $renen M,

Cangdian residents send compon fo fnl‘ﬁﬂuﬁnﬂqi {.'mu;uaduﬂre S:mn Emd'iun, Ltd., Monéreal, Consdg
Britiah residents send coupon to L. C. 8., 71 Kirpeoay, Land‘on. Ww. 0.8, Lﬂﬂiu'nd'

DISCOUNT TO DISCHARGED VETERANS —SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES
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Piper Aircrar l"-nrmlirlﬁ:uor:néir it
k=t aven, Penngylyanis " DoPartment

16mm. SOUND FILM—"The Construction of
a Light Airplane.” For distribution points,
write: Supervisor, Audio-Visual Aid, Exten-
FIﬁ]’I sl‘r'\'l['l"‘-l.. pl""]’lﬁ}'i'\'lﬂ'ﬁﬂ =y

State College, State College,
PI'TI!]:-'?.'ITHTIEH,

PIPER CUB

POINTS THE WAY TO WINGS FOR ALL AMERICANS

10A

(Continued from page BA)
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Bimple toy carved from wood. ........... 114
Swan sled carries groeeries..........cccocnsvnsanssnnnannssasdll
WOHODWOREING
Carving lamp base on saw and lathe, ........ccvinnnnnninnea. 91
Rubber heel holds adjosiment of bench stop, -1z
Cancealing serew heads. .. .. ...cicvvvncanian 108
Laveling twisted board for planing,......... 125
Catting bridging for use between floor joists 129
C-clamp I:u.li: work on sawhorie for edge-planing 140
MISCELLANEOUS
Ariificial Christmas trees............ccvorrmnaseransnannanans &0
Determining area of pilched roof ves M
Hurdle bar wedged between supports with rubber. .
Simple Christmas-tree stand. ......... .. 00000000 8z
Mag ng glass atlached to rims of sun glasses. S8
Operaling Christmas-iree lighiz from storage bat 102

Laich prevenis child from opening car door......
Brush wiper for paint oan.......

Bending angle iron neald¥. . .cvvvans LAE6
Movahle der seat ks wihlh. le... 18
Eepairing leaky screw plugs.......... 136
Anchoring window frames in mason ;ﬁ

Impr ating wood in vacoum chamber.... w
Dm' "'ﬁf:" eleckrle WIDE: o rorarrisnsnnianisnansnnnass 140

MPORTANT NOTICE

It is the intention of this mn%mm to provide its readers with
information regarding the latest developments in the
arts, We take no responsibility as to whether the disclosures con-
talned In cur articles are covered by patents and advise readers
to investignte this subject before making, u'ﬁ:—f‘ or selling any of
the En\ﬁdum machines, of processes deser in arder to avold
passibla lability for patent infringement.

POPULAR MECHANICS



AI.IDELS REFRIGERATION &
AIR CONDITIONING GUIDE.... .54

New fromn Cover to Cover—1EZH0 Pages, Fully Tlus, Coversng
sl principles, servicing, operation & repolr of household, eomn=
morcial & industrisl refrigeration & weir condltiening. A gold
mine of essential important focts lor engloeers, Servicemen, USETs,

AUDELS CARPENTERS & BUILDERS
GUIDES—4 Yols. ..

A practical 1lustrated trade nssistant on fnrrrlem construction for
carpenters, jolners, bullders, mechanics and all woslworkers. 1
vols., 160 pages, 4700 illustrations, Nexible covers. Pocket slze.

Each volume sold separately $1.50 a vl

AUDELS AUTOMOBILE GUIDE $4

A practical quick ready reference book Tor auto mechanles, serviee
neen, operatord & owners. Explains tluecm. construction & servic-
Ing of modern motor ears, trucks, buses & aolo type Diezel on-
gloes. 1540 pages, fully Lllostrated. 53 chapters. Indexed. A
standard book for mechanics. XNew fluld drive coversdl

AUDELS DIESEL ENGINE MANUAL .52

A practical, eoneise treatiee with gquoestions and snswees om lhe
theory, eraflon snd malmienance of modern diessl unvElll'H In=
clinling General Moterda £ eyelo Diesel. 354 pages, fully 1lus,,
flexible binding, pocket size. All detalla plainly hrogght out, this
ook I8 of exirems value to engineers, operstors & sludents.

210 Pages. Illostrated, Gives practical facts on wiring of 1.'I!|:-
trirn]l apparatus. It shows clenrly how o wire apparatud for pracs
tieally o1l Aelds of slecicicity. Esch diagram {8 complete & selfs
explanatory, Highly Endorsed Pocket Companlan

AUDELS PLUMBERS & STEAMFITTEII'.S
ES—4 Vols.

o ne e ses
A T‘:lrLirl.I! 'l“rl.llll Assisiant & Heady Relerence. L‘x].r'l..lllls lII nlnll'l
language & by clear I.I:Iur-:rl.tlom, lograme, charte, graphs, pic-
tired peinclples of modern ?umhlnu practice including Maring
Pipe Fitting and Alr Conditloning, 4 Voli,—1B870 Hages—~3042
Dilagrami. Pocket size. Eech Vol. Bold Beéparately £1.50 & Yol

AI.IDEI.S EHEETMETAL WORKERS

Pm:tqul 1:|1.-|Irln 1:r|.1'nrrnn.L1ur| Findamentals of Sheat Metal Wark.
SHE pages. Ilustrated 11 sections. Clearly writien, Essential &
important fects, figures, pointers in overyday language. Hel. lodex,

AUDELE SH ETMETAL
AUpELS, SHEETMETAI g

m ued Iu' Exu:ru for Bhest '-qui Warkers, Layout BMin &
Mechanice, A Practical Encyrelopodiz in 10 Sectlons, slze 7 x 10
X Foem] 125 Pages—150 Lavouis—1000 Tllustraticns. 1901 Rey
Faeta, Fully Indexed for ready reference in answerlng your lavout
probleme. Covers all phases of shoet metal work including Pattern

Cutting, I'sttern Development & Shop Procedure.

AUDELS ANSWERS ON
BLUE PRINT READING........... .$2

For Mechanles & Hul LCavars all l.:rEu of hile prine reading
including ship & sirplane. 376 pages, fully 1lllri1.r|l:wl

AUDELS NEW MACHINIST &
TOOLMAKERS HANDY BOOK. .,.%4

Covers modern machine shop practice in all iis branches 3 prac-
tical books in 1, Mew from cover to cover. Tells how to sef up &
operale lathes, screw and milllng machkines, lh:.r-er: drill prr:!e!
and all other machine tools, 1600 pages. fully illusteated, § x 0t
x % Indexed, § pections, 1=—Modern Machine Shop Proctice. £—
Dlue Print Reading & How to Draw. 3—Caleulations & Mathe-
maties for Machinists, 4—BShop Physles. G=—How to Use the
Blide Rule. 60 chapters. Easy to read and understand. A shop
companion that answers your questlons,
AUDELS MATHEMATICS &
CAI.CULALTIDNS FG! MECHAHICS§
Mathematics for home study or reference poges, S50 §lEuws,
Tractleal mathematice froen beginning. How Lo Ogure earrectly.
Eagy, correct methods covering o complete mtlu'r Iil & Indexed.
Ii’llAé'l'l AL ELECTRIEITT .. .54
For maintenanee rm: neors, oleciricione & all el ﬂ'lrl.r'u'l. workers.
1440 Pages, 2600 Illus. Covers important electrical information
in haondy form—Iincluding Maringe Wiring, Radin FPriociples,
Welding, Indexed. A Key to & practical understanding of electricity.
AUDELS RADIOMANS GUIDE.. . ...%4
A key to the practical understnnding af eadio Including Frequency
Modulation, Television, ete.. Alrcraft & Marine Radio. For radio
enginerrs, servicomen, amateurs, 772 pages. 400 Tllustratlons &
Dingrams, Photos, Review Questions & Answers, Referonce Londex,
Authentic, cléar, concies,
AUDELS ELECTRGHIC DEVICES. .. .$2
Tells What Yoeu Want to K Aboirt Eleciric Eve. Ensily Undet-
stood, Covers photo-electrio N"lil- & their l.]]]]ll.r"ﬂlrma Am]'!-lll'll:'rﬁ

fllumination, frequencles, voliage, photoeell, tubes, Ohm's
wirlig diagrame, ecle,

AUDELS WELDERS GUIDE..........
A eoncles, practical Lefl on aperolion & malnlensnee of pll welding
machines for all meehanles. Over 400 pagéa, [Hustrated. Covers ali

methods of electric and scetylens welding including nirplans work.

DECEMEER, 1044
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AN AUDEL GUIDE IS A GOOD FRIEND!

Use the broins ond experience of others in these Guides of the
Trodes. Sove fime and money with right methods, short cuts,
labor saving ideas, CHECK MOW!| You can look over any Audel
Guide in your home. Stort the Eosy Poyments if satisfied,

mwwwe CUT HEREsrwmwws

IMAIL ORDER

0000000000 DooU0O000000000000000004a

HEO.AUDEL & CO.,49 W.23 St,NewYork 10, N.Y.

Flease mail me for 7 days’ free examination the
oks marked (X) below. I agree to mail §1 in 7
days on each book or set ordered, and to further
mail §1 a month en each book or set ordered until
I have paid purchase price.
If I am not satisfied with Guides I'will return them.

Audels REFRIGERATION & Air Conditioning Guide
| Audels PUMPS,HYDRAULICS SAIR :nurnfn:uo
Audels WELDERS GUIDE .

Audels BLUE PRINT IIIAIIIHG
Audels SHEET METAL h‘ﬂltltm H-I m
udels SHEET METAL PATTERN LAYOUTS
udels AIRCRAFT WORKER :
udels MATHEMATICS and mﬂ“u"lﬂ“’ o
udels MACHINISTS & TOOLMAKERS Ill...l'lll!I m
udels DIESEL ENGINE MAMUAL . .
dels MECHANICAL Dictionary . .

deis .!.Hl.lll'l'"l:.ﬂ.léllllvﬁ GUIHEHM .nn'i

EMGINEERS
SHIPFITTERS Hand

MECHANICAL IIII'A{\‘IHI‘. COURSE
DRAWING and DESIG

MILLWRIGHTS and Mechanics Guide

PLUMBERS and Steamfitters Guides (4 vols.)
s MASOMNS and Builders Guides (4 vols.) .
aster PAINTER and DECORATOR
udels mn:um & GROWERS GUIDES [-I 'l'l:bli.]l
| Audels ENG and Mechanics Guides

2, 3- 4, ﬁr ‘1 7 and 8
and B com i
NSWErs Practical ENGINEERING .
na Aids h EHGINEE“ EXAMINATION .
ludlh WIRING DIAGRAMS |
Book of PRACTICAL ELECTRICITY .
I'I‘.'-.lL POWER U

§EEE”III
rH.NFPrPHHF rvrrrrprrrrrwwrrﬂrr

E

":'EEE

-

EE;

CALCULATIONS
ns ELECTRICAL Guides at 51 each .
EI-EI:THQHII.‘. DEVICES . . . . .

EEEE
cais:

H-.

L i W
Audels RADIOMANS GUIDE
Audels NEW ELECTRIC LIBRARY at §1.50°s Voluma
Vols. 1, 11, 1L, BV, W, VI, VII, VIIN, X, X, X1, X1i,

l Name_._._.- el - e S P
I AdresE. . e cccncncmr s e e e S e
l Dccupation _____ e eeeemmm——————m -
P
11A
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J. E. SMITH

Prosident
Mational
Radia
Institute

MEN | TRAINED AT HOME
GET JOBS L_IHE THESE

il Chigl Dperatar
Brogdeasting

Cammmiimicatboms
Station Opecalor ‘
A tha ~ i

8, Bux 1076, 5

=al. Increased
sg_m.u ear b Fadio
¥ nvd [k -

3200 a manth AT
fin Orin Business

3 fopmwon for wen

L."f'.|'.|‘:"|-: o :
WDOD, Chaplasssgn, Teaan,

Radis Servicn

| Manager

af 4 stores

ANER, 206 1.-.-.--.:"']

Clocss Urosk, Tetas

] 55 e 510 a Wesk
in Spare Timas

B 2 Koo

Win Success in a Busy Field

| Train BEGINNERS at Home
for Good Spare Time and
Full Time Radio Jobs

Here's vour opportunity to get started in a busy
field with a bright peacetime future—where capable
Radio Technicians and Operators will eash in on thejr
skill and training. So mail the Coupon for a FREE
copy of my G4-page, illustrated book, “Win Rich
Rewards in Radio.” Tt deseribes many fascinating
types of Radio jobs, tells how N, R. L. trains you at
home in spare time—how you get proclical experience
building and testing Hadio Cirenits with SIX BIG
KITS OF RADIO PARTS I send!

Future Looks Bright for Well Trained
Radio Technicians, Operators

Keeping old Radios working is booming the Radio
Repair business. Profits are large—and peacetime
]’JJ':J:'-E}LH"H are bright, too. Think of the new boom in

tadio Sales and Servicing that's eoming=—when new
Radios are again available—when Frequency Maodula-
tiom and Electronies ean be promoted—when Television
moves into 1ts new era of expansion.,

Broadeasting Stations, Aviation Radio, Police Radio,
Loudepeaker Svetems, Hadio Manufascturing all cmploy
qualificd Hadio men at good pay—and most of these fields
have o big bockfog of business tmilt up during the war,
pluz opportunitics {0 expand into new fields opened: by

You Build These and Other Radio Circuits with 6 Big Kits | Send!

MEASURING INBTRU-
MENT (below) You build
early in Course, Use §l I8
Practical Radio work to
miake EXTRA momey.
Vaguum tube multimoter,
measgres AC,, D and
H.F. wolta, DO, currents,

resistunce, receiver output.

SUPERMAETERODYNE CIR-
CUIT  iabove) Preselector,
nsctllator-mixer-firdit  detec-
id. stage, dicde de-
selnr-mve, stoge, modio
go. Bring in local and
distnnt stations on this oie-
euit you bualld doasaelll

By the time you've con-
ducted 60 scts of Ex-
eriments with Radio

arts | supply, have
made hundreds of mea-
surements and odjust-
ments, you'll have val-
uable PRACTICAL Rao-
dio experience for a
good full or part time
Radio job!

AM, BIGNAL-GEN-
ERATUR dabova)l
Build if youraelfl Pro=
vides sanplifude-modu-
lated gignals for Lest
and experimental pur-
poses. Gives valunhla
praciicel

_FIND oUT ABOUT THIS TESTED WAY

12A
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Technician.

wﬂh a Bright Future

wartime developments. You may never again see a lime
when it will be 50 easy to get a start in Radio!

Many Beginners Soon Make 55, 510
a Week EXTRA in Spare Time

The day yvou enrall for my Course T start sending you
EXTRA MONEY JOB SHEETS that help show how to
make EXTHA money fizing Radios in spare time while
gtill learning. I send you SIX lLig kits of Radio parts as
part of my Course. You LEARN Radio fundamentals
from my illustrated, easy-to-grasp e zons—PRACTICE
what you learn by building real R |.-:|:|n Circnitsa—and USE
your rijlrmlufg to make extra money !

My Course includes training in
TELEVISION < ELECTRONICS

FREQUENCY MODULATION

Find Out What N. R. I. Can Do For You Broadeasting  Stations
employ M.R.l. traimed

MAIL THE COUPON for your I‘"RI'ZII:! copy of My  Radie Techaiclans as
Gi-page book. It's packed with facts—things ¥0u never  sperators, installation,

knew about opportunities in Broadeasting, Radio Serv-  niistonance men and
iving, Avialion Hadio, other Radio fields. Read the de= 15 other capacities and
1ails about my Courss—“50-50 Training Method"™ - pay well.

G Experimental Kits—EXTRA MONEY JOB SHEETS.
Ben the [ascinoting jobs Radio offers and how gouw can
tram at homo. Ih!:u? many lettors from nien I trained telling
what they are deing, earning. No obligation. Just MATL
COUPON in an covelope or pasted on a penny postall—
J. E. SMITH, President, Dept. 4NP, National
Radio Institute, Washington 9, D. C.

Set %
o T e e Our 31st Year of
- lekan well, Others hold
] belreiuaiar s Training Men for
| ATl maran i Success in Radio
{ spire timd,

4. E: SMITH, Presidont, Dept. ANP
National Radio Institute, Washington 9, D. C.

Denr Mr., Smith: Plegse mpil me FREE, without obligetlon, youor Gd-page
book, *"Win Rich Rowardz ln BErdis,' which polnts oot Ruoc
tumitics nnd tells how you tepln men ot home to be Radio T 1
and Operators, (No salesman will call. Please write or print plainly. )

F T T

70 BETTER PAY N



FREE RECORD
OF INVENTION

This FREE Record
of Invention Fform
enables you to con-
veniently make a
sketch of your in-
vention and have it
witnessed in a man-
ner of wvalue %o you,
should the occasion for

idence arize,

LATEST FACTS ON INVENTIONS

Is your invention something for the home, the farm, the factory, the
store?! Would you like to know whether anything like It has ever
been invented, and if not, how to protect your mventon? Our new
48-page book ‘‘Patent Guide for the Inventor” will show you how
to proceed with your invention. You'll get a good idea of whether

Fou "_h:n-'c something" of not. Would vou lHke to know how you
er may judge the marketability of your invention? This book gives

you several important tests prepared by authoritles. Read of the

L] experiences of Bell, Edisan, eating bouse, and other outstanding,
Mecja”’cgl successful inventors who patented and thereby protected their inven-
tions. This book not only tells you how to obtain a patent, it also

explains the steps that must be taken afterward to promote the

success of your invention. MAIL THE COUPON TODAY to
m Clarence A. O0'Brien & Harvey B. Jacobson, Registered Patent
Attorneys, 41-M Adams Building, Washington 4, D, C.

CLARENCE A. OBRIEN

& HARVEY B. JACOBSON

REGISTERED PATENT ATTORNEYS

144 POPULAR MECHANICS



INVENTORS

NOW Is the Time to
PATENT and SELL Your Invention

Now. more than ever before, 15 the right time to patent your invention. Why?
Because manufacturers everywhere presently engaged in war proeduction are loocking
ahead to the future by buying up patent rights mow. so they will have new and
attractive items to make and sell for civilian consumption as soon as the war s
over This s what happened during and after the lasy war Hence, the smart thing
for you to do is to look ahead to the future too Protect your invention and-your:
self by applying for a patent now

Patent Guide Shows What To Do

Our “"Patent Guide for the Inventor” answers many important questions concern-
ing Patents that inventors constantly ask [t vells what facts, details, drawings.
sketches. ete, are necessary to apply for a Patent: how to protect your inventien
through dated and witnessed disclosure; how to do this AT ONCE to safeguard
wour rights; how Patent Office Records can be checked to determine whether the
invention 15 probably patentable before Aling fees need be pald; discusses costs
involved and a practical way these can be paid as the application progresses, It
tells how some inventors secured Fnancial backing: how many simple inventions
have proved large commercial successes, how Patents covering improvements also
can be ‘proftably utilized and marketed, tells countless other facts of .{nurul.

Why You Need Expert Assistance

The Patent Laws were enacted for your beéneft—to give you protection for the
features of wour invention which are Patentable But these features must be
legally and concisely set forth in the form of ‘‘claims ' ‘This phase of the pro-
cedure is so complex that the Patent Ofice adwvises the Inventor to engage a com-
patent Registered Patent Attorney. We maintain a large staffl—carelully trained
registered patent attorneys—expert draftsmen—experienced searchers—to serve you.
We have been serving inventors for more than 20 years

Take First Step Now

With the Patent Guide you will receive also Free
a “Record of Invention™ form which will enable
you at ence to establish the date of your inven-
tion, before you Fle your Patent application This
step costs you nothing yet may be vital to your

CLARENCE A.OBRIEN
& HARVEY B.JACOBSON

success. Romember—in Patent Mateers. ACTION | CLAREMCE A. O'BRIEN & HARVEY B. JACOBSON |
is IMPORTANT. Delay can be costly. Mail the | Regisbered Pafonl Attormeys befurs the Usited Stafes Palea} Office I
coupon in an envelope, or paste jt oh a penny I #1-M Adoms Building, Washington 4, D. C. i
postcard NOW, at f
. I  Please send me your 48-Pape “Patent Guide for the |
1 Inventor” and your .ﬁpm‘:mlhlr prepared “Record of
Invention” form FREE. This request does mnot I
: obligate me, I
i
|
M?‘ rus : :
i : (N TP e RTINS RRSRN | - . - o
i Gity..... o L e L B

e e e (Please write or print plainly.) m e e ol
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SPRAYBERRY RADIO TRAINING

T

HERES THE ONE PRACTICAL WAY TO TRAIN FOR
BIG EARNINGS AHEAD IN RADIO-ELECTRONICS & TELEVISION

The offer I mak here is the tonity of a lifetime.
Just Out! FREE! = Ton offar T saakié you beve la the oppatianity of » Weetime.
“"How to Read Radie Dlagrams §

o e in the swiftly expanding field of Radio-Electronics [N-
and Symbely CLUDING Radio, Telovision, Frequency Modulation
R T T o e Py ﬂﬂd Industrial Electronics. Be wise!l NOW'S the time
vadd and understand aiy Rodio St etart. No previous experience 8 necessary. The
!1,’“-';2',’{‘ inp Ty Ihe DUk hey rayberry Course starts right at the beginning of Radio.

veing ony fadie cireuit, Tp untsﬂlmt- It gets the various subjects across in

o clear, simple way that you understand and
rtm:.-rnlm-.

I'll Show You a New, Fast Way to Test
Radio Sets Without Mfg. Equipment

The very same Radio Parts T supply with your course
for gaining pre-experience in Radio Repair work may be

Ineludes trunslations of all Eadio
symolE.  Zend for this FREE
bk 0w and plong with g T
will semd you another 'I:EELIRE:E
hoak describing my Radiocs
Eléctropic tmining,

a:;npt-ed thmuzhf an &mlllmive !Eprarherry wI&:ndjr pRr::

cedure to serve for complete, fast, accurate i

: SPRAYBERRY ACADEMY OF RADIO ceiver trouble-shooting. us under Sprayvherry methods

* b+ BPrAYDOrTy, Ll ¥ou nat ve one cent of outlay for manofacto

| :m:- S‘D'UIMHP h:“’:!-':l ru iy dﬁq ip o hiek i koot ;}.] - i ‘ml’n s
p AR Ry ke eat uipment w nobt on eXpEngIve t Boaree.

I Fioaso rush IIEE i f "How to MAKE MONEY §

| nanio, BELECTRONICS “E-fn'rluuz?ow.“ and HOW TO Prepares You for a Business of Your Own

| MEAD BADIO DIAGRAMS and STMBOLS,®

i or Good Radio Jobs . . . Civilian or Military

W TR g s s o TR gy aes e My training will give you the broad, fundamental prin-

i ciples 8o mecessary as A background no matter which

] branch of Radio you wish to specialize in. I make it

[ AUPIEE ¢ & o ovon w o W e R R RS GRS RS SRS e %?r“kmrl you fl:Ln ]E._r:: Rﬂﬂiﬂ-{ Sat ]]iiep._‘:r amn]i I%uuam;

ark. tench vou how to install and repair Electron

i R v i T R R B S R T T Equipment. If you enter the Avmy, Navy or Marines, my

1 Mail fn plain eovelope or paste on penny postesrd) training will help you win higher rating and better pay.

H S s i
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PATENT

PREPARED AND PROSE(UTED

WILL HAVE THE INSIDE TRACK AFTER THE WAR!

AMERICA LOOKS TO YOU INVEN-
TORS FOR BETTER LIVING STAND-
ARDS. When America’s manufacturers
start their conversion to peace-time trade
after the war, each of them will want to
lead the way to supply ready markets and
a waiting public. They'll want new de-
vices, new methods and new materials
QUICKLY. The man who can be the first

to offer a complete patent for saleoron a
royalty basis mnaturally will have first con-
sideration. TODAY presents a GOLDEN 0P-

PORTUNITY TO DO SOMETHING ABOUT
THAT IDEA OF

YOURS. Use this

4 pages of facts for

OAVENTORS

t
i.l'.le ,mpnl"iﬂﬂ
and f Invention Form!

FREE!

LI

Evidence ©O

COUPON

DECEMEER, 1944

BRINGS YOU
THESE 2 BOOKS

“period of waiting™ to best advantage,
Start your patent application through
NOW . . . . and then when Peace
comes, you'll be the man in demand!

NEARLY HALF A CENTURY AGD WE
STARTED HELPING MEN LIKE YOU

A pood strong patent is your best
means of CAS%IING IN on your idea.
Years ago, inventors found out that
the assistance of a trained, Repisterad
Patent Attorney was invaluable . . ..
almost indispensable. Professional in-
ventors invariably secure their patents
in this manner, Imnviclate secrecy is
preserved until you are ready to pre-
gent your protected device to com-
merce. We can help you..... WRITE
US TODAY!

THESE FREE BOOKS
MAY BE YOUR KEY TO SUCCESS
Send for them!

They snswer the guestlon: you wanti (o hnow abeat
just how fo go about getting a patent. Tllastrate 115
mechanien]l movements. They're packed with infor-
matian af interest (o ntentors. Io addition, we'll
send you @ free ““Evidence of Invenlion'' form which

ma¥ help in establishing your claime, All this will
D ®ent 1o gerious men . . . . emlirely withoag obli-
pation] TESE THE COUPON XN0W . , . . while you're

#ON 11 1n0gy gNIH13IW0s 00

thinking about it!

VICTOR

EvaNs ¢

Co.

REGISTERED PATENT ATTORNEYS

MAIN OFFICE: 830-P MERLIN BUILDING
WASHINGTON 6, D, C. I
Pittsburgh Oflca: 521-N Empire Bullding

Los Angeles Dffice: T38-N Security Bullding I
Rush by h‘\ll.l.lrn hmlL Free coples of gir ook, :le.r'||| '

Protection’’ and **When ond How $0 Sell an Invention''=—
also importini—'"Evidence of Invention' form.

MR - s e e b . s ' Cwaieaa P
AR R S e L S I
T - M BN & G b Dt e b e s e R S



THE AEO TECH campus

+= - COVEES many acres and thousands of square feer of modern
laboratories, shops and classrooms. Many civilians and Serv-
icernen received their start in aviation from here.

+.TO VETERANS OR SERVICEMEN
Expand your avistion knowledge by planning now to enroll
in Aero Tech's special, advanced courses, This will insure
your post-wir opportunicics in the new “wvistion age,” which
will require trained, alert men by the thousands.

«++TO EI'J;E.IAHE AND WAR WORKERS
You can do a bewer job in hastening victory by working
in a Los Angeles essenrial industry -End tmking Acro Teg
courses at the same time. The training s especially Laid out
for the post-war aviation era — investignie this plan.

GREATLY EXPANDED COURSES
New requirements by airlings, service depots, feeder-lines. ..
and the need for new types of aviaton trmined men. .. has
mudhr:m?- REW COUFSESS Aow Mﬂhm Tech. Always
up-to-the-minute, Aero Tech stepr ab with special plaps
for the “aviation age of the fatupe,” 4
-

Alrport nagement—Asrg
Tech sudents get edual ex.
periance on a leading Les
Angales alrpart,

Sarvicing — many types of
modern alrplanss used for
proctical shop instruction,

Engineering — complete ds- Flying —all types of primary,
sign projects are corried out secondary and blind Hying ine
by Asra Tech stadents, struction for men and women.

Instruments — loteit type in- | Engine everhoul =gl med-
struments, gyros, culomalic erm types of radial and indine
Pikots used for training. enginas uied for training.

GET COURSE BULLETINS NOW . ..
| T, Winter closses now forming
‘*_ Thousands secured their stact from this [n-

i\'{h ! ui:l:;'-':n N tll;munds mone wilgi-:n::m.
f a riry"™ on their careers by aren
LAt '.IP;-:Ju ipwrhz near furmiee, y 4
, by ek pgr DOMIETINS NOW = act mday.
‘Weshanics Trarng  AERO INDUSTRIES TECHNICAL INSTITUTE

Harbert W, Hortley, President
5253 W. San Fernando Rd., Los Angales 26

coupon for free

Gentlemen: Please send free bulleting, and
dote on courses checked below,

O Aircrafr Machanics O Airport Operations
C1 Instrument Techniclan CIFying (all licanses)
O Asronautieal Engineerng [ Engine Mechanics
Hama. Age_______
Strowt
Ciy e EONE State_
Civilien O In Services O Vetoran 0 paz

DO YOU wear plasses? Are vou
bandicipped by weak eves? [ioes faulty
evesight hold you back in business, in school, in socinl
contacts ? Wouldn't you like to be able to

THROW AWAY YOUR GLASSES?
Soientific Eye Exercises have halped thousands suffering from
nearsightedness, forsightedness, aptigmatism, color blindness -
and just “tired out eyes.*

. gy

Exercise Your Eyes Scientifically, At Home
Two nationully famous optometrists—RPRoss and  Reliner—per-
fectod this system., First you check your syes with the wall
charts and eye testing kit. Then apend & few minites avary day

; doing the exervises that ore fully illustested |n
— the hook. Mark your daily improvement on tha
F chart that is ineluded.

' MONEY BACK GUARANTEE

The complete Ross-Rehner System, including
eyn teating kit and choris——profusely illos-
tratod—peonts _=rll|-:|.' two dollars. It glves clear,
definite directions for Improving your sight,
whether you've boen worring glasses for yenrs
or your ayes sre just beginning to wenkon,
ORDER AT ONCE,

Complete satisfaction or your money back.
Hall Publishing Co., Bloomfield Hills 2, Michigan

BOOKS FOUND FREE/

WHAT BOOKS DO YOU WANTT &

We quote lowost market prices. No chorge for loeating Mord-
to-Find Bools. All books. OLD or MEW muoiled POST.FREE,
SEARCHLIGHT BOOK CLUB, 22 East 17th St., Mew York Cliy
——— e s o SRR A 7Th 5K, New Yark Sty

ENGINEERING, Droadcusiing, Serv-
icing, Elactronles, Aviation, Marine
& Police Rodio taughit thoroughly.
4% weeka' Enginecring course eguivs

alent to 8 yoars' college radio work, All expenses low. Co=
educntionn]. Catalog free.

VALPARAISD TECHNICAL INSTITUTE, Dept. D, Valparaisa, Ind.

Resident Enl.'lnﬂ:nnér't'y'pn Coarreas,
Veterans tultion paid by Gave., (G0,
L ‘“"Fu]m Learn in the HEART
of the mutles  Indusiry —within
wnlking distanee of lakelibe, du-
Pont, Colanese, vie. Founded 1910,
Floneora in Plastics Educstion,

MEW YORK TECHNICAL INSTITUTE (ol N 1), 158 MARKET 5T, NEWARK, N. L.
PLIFIED ART ANATOMY OF THE HUMAN FIGURE
DMLY 51 POSTFAID
b Charles Carlson, The book they'ro talking abautl One of the
most informative books of i kine fo adent a_.m

el s e,
EEm b Akl el O
L'I".l!-l aF LITTLE E?nus.

an Marhlne or Tool Desigrer thesigh sparctime
any making $100 to 5125 o weck. madbinF fns
for maore moachine and tool dulﬁ-nura n avalliohle
Pu' Jjobs walting, HRush pame and Kind Job mnmd
‘or full froe fscis, :
INSTITUTE OF TECHMOLOGY., Bosk 208, Sresnviile, ohla

ﬁ"'dm' dL':t pariied, compa, Erilers
SEND NO MONEY, i, boseemn iz £1-00
orsend §1 ;ﬂ“w&ﬂg
T s
n

cha
L. n:huaﬁﬂl'hm emly.} burs
mﬁﬂm’ﬁﬁ a5 Putchinson, Rans.

JOKE BOOKS For Adulis

The kind they like. You will be both a
Hiot and the Life of the Party with a set
of these pocket size joke books, They are
full of Entertainment, Fun and Huomor,
A gpecial assortment of 12 books a1l dif-
ferent for £1.00. Print name and ad-
dress, send cnsh or stamps Lo:
TREASURE NOVELTY CoO.,
T2—5th Ave,, Dept. 1212, W. Y. 11, N. Y.

POPULAR MECHANICS



AUTO

Now YOU Can Lick Any

IN LESS TIME=WITH LESS WORK

REPAIR JOB!

MoToR's New Anta REPAIR MANUAL
shows you how to service and
repair ANY part of ANY carl

No auto T‘L‘DI'I.EI' jnl:ll: iw too l,m'lls'h.
when u've got MoToll's AUTO
REPAIR MANUAL! You can re-
pair anything from carburetor to
rear end—quickly, easily, right] Just
look up make, model, and the job
in the quick index—and go to work!

Clear, illi;utmtt:d instructions lead
you s ¥ st
TutEakn aurh an amazing book

Enmihle, the engineer-editors  of
{oToR Magazine eollected and
“broke down'' 150 officia]l fnotor
shop manuals for you, spotted all
the wvital repair information you
need, dove-tailed it all together in-
Lﬁr gﬂ'ﬁ' handy, epsy-to-undersiand
ook.

No Other Manual Like It!

This BIG book— 764 pages,
8l x 11 inches, bound in sturd
eovers—hrings  you nearly 2004
servite, Depnir, ustment, Dé=
FIMEHII!'.IIL tune=up  facts on every
car built from 1935 to 1842, More
than 1000 cut-away photos,

grams, drawings show yoil €%-
actly WHAT to do and HOW
to do it! Used by the 17, B.
Army, trade and techniecal
sehools everswhere, thousands
of nuto servicemen,

Now YOU—without cost—
can gee for yourself what o won-
derbook MoToR's Auto Repair
Manual really is. TRY it—FREE
for 7 days! Learn first-hand how
it ean pay for itself the first few

times you use it

Clear, Pictured Facts on Every lob
on Every Car Built Since 1935!
MWearly 200000 servica ond repair facts

on all these makes:

American  Dodge Mash
Bantam  [Ford Oldsmaobile
- - iub?rn Erﬂ:m E:-.-Tlasd
1
1'“3’ FI‘IE Elilllﬂlliﬁnll qul:‘.'l:n n: m:biln :f.;cﬂurﬂlrrnw
Just mail eou below=1rithout Cadillac ayetta ymou
mtil:lsncy.fl Whé]:ntlm poatman Chevrolet  La Salle Pontiac
brings your book, pay him noth- Chrysler Lincaoln Reo 1
ing, First make it show you E‘::’I“ L'Ei‘;lﬂw %:I::I:;:n:r
what it's got! Unless you agree De Sote Mercury Willys

thiz is the greatest time-saver
and work-saver you've ever
seet—return book in 7 dayvs and
pay nothing., Mail coupon to-
day! Address: MoToR Book
Department, Desk 1P, 572
Madison Ave., Wew York 22,

HMew York.

T84 lorge pages: including 50 pages of
carburetor text, charis, ilustrations, covs
ering all models. Over GO0 charts, tables,
Tune-up Chart; Valve Measurements; Com-
pression Pressure; Torgue Wrench Remd-
ing; Starting Motor; Engine Clenrances;
Generator: Clutch & Broke Specifications]
B ey A wicating Sye.
Electric, el, Coo . Lubricating Sys=-
LEms: "I‘rnn:mlui.unl?‘Uuh‘tl‘B-ﬂJ;B.‘ Front

Ends; Wheels; Hear Ends, eto.

Same FREE 7-Day Offer Applies on

MoToR’S TRUCK REPAIR MANUAL

minng, Fuel Syskems, Govers
AerE, Lubrication Systems, lg-
nition Systems, Starters, Gens
erators, Elutches, Tra

mlons, Axles, Torgue Bividerss
Transfer Canes, Brakig; Steot

ing, oo, ot

ALS SERVICEB mén
buses, [;p:-m and industrial

 conirackar, rosd bulild-

ing cguipment, #tationar
power machinery, eic, on a
inris  doscrib im . Momual},
!JJL[‘EH: b in eoupan et right.

Qifered on #apme FREE '?-Uni_'pr
enmination s Auta  Fepair
BManual. Check box in coupen
at right.

iy
Warrantid Lo contain
wvery cesenilal fact yoik fAded
E‘n mnﬁ Stardy binding, #8izo
x1l.
vvers  wll types  Gasolino
Engines; Diesels and Hesdéels

Publish

The Load

MITUR'S Dol Satry
]

standards of repalt work,

DECEMBER, 1944

by MoToR,
Antome=
ine,

high

MAIL COUPON NOW FOR 7-DAY FREE TRIAL

MoToR Book Dept., Desk |P, 572 Madison Ave., New York 22, N.Y,
HAeTaR

Teush to me ot anes: (check box o fte book Fou want)
Mo ToR's AUTO REPAIRR MANUAL. ormerly
Factory Shop Manual'y, It O.K. I will remit 81 In 7 ﬂ&}'&

1 A5e delivery charge with fin
and 21 monthly for 4 mon -, né_t‘t‘sl&e D s Dot aoak

F 5.45 1 iy,
l Eﬂﬁ:ﬁﬁ“} ﬁlf:.-u, {F:rzui'a:: price, remit §7 cash with order).
MoToR's TRUCK REPAIR MANUAL (Described at lv.:%rg

I D!n the box) If OK,., I will remit 82 In ¥ daya, and
monthly for 3 months Euﬂ 35c dellvery charges with final
payment (88 35 In all), Otherwise T will return book postpald i
I ' jn.y-a_ {Foreign price, remit 511 cash with order). l
b5 1011 - RS SR 1L R
Address. , ...... e R T IR T iamaraeeesEias p—
Zone No, I
L I (T BRI o o ain o bos mm st

W Sc! W t if you ENCLOSE full payment
f&;&?rﬁmﬁoﬂﬁpwiﬁe T-—&-; return-refund privilege,

ﬂ--__!_____

Oeoupatlon.....

35A



FOR EXAMINATION

MODERN
ELECTRICITY
INCLUDING RADIOD
. AND REFRIGERATION
Here's Froat nows yone iniceeaied fa Elecirielty,

NEW,
ug-lo-dale 190th F‘ll1.|.r..n n!’ .ﬂ.||||.L‘|.1 Elvctricity with new sulijorts
1\:![1;“ [l:l"l.:l’ﬂ ||:|,‘i-;.1lllt| t::ur|:;|;|1 u‘udm 3 t'l.m:-l.mnll."l, ¥, M. radio,
Ausrescent I.i|..|.'|l|:||x. El'?ﬂ E for examination]

BIG FIELD! Big DH‘IHI'HII

NEW Edition for
ha tinde Fid @loetricl
Beginners and H bl dn:'.l' |4 ebnctmcler Blg Pﬂf[
Experts of  indusirieés, aml will ba
BEdifed when wor prodociion his onded. Prees
Over A700 pag Llnill;' every business depends o olectrical
y mowledee, and men thia aubject
14

0w
make big o Learm_ easily wl'l'h. those mow,
inberesting books. Send |; for o sok for
FR'EI-. oxnmination. See how they will holp you
to get abead th.-lrtur,

SEND e

WHID“JT! rlvi=
ith w"ﬂp Rt

I\"K‘l'“
t Iu.l:rl.l:‘-ﬂ. 1)!

Now lLiéd i &t

AMERICANM TECHNICAL SOCIETY
Vecational Publishers Since 1A08

exTHl el for
nnderstonding.

American Technical Society, Dopt EDL19, Droxel at38th 5., Chicage 37

Send for 10 da use, B wvolumo set of Mew 10th Editlon,
Appiiel Electrielty, I|.'u:ll|.||:u|1|:' ? :THIMnM entitling ma o consilts
W

ing privileges fof one Year. 1 'p-qr 1.hu delivery thnrﬁm unlr
o b ek TE T 3. T may recurn them in 100 days and
gt meliulmd, bose B T thoesn, I I.I.I HE‘TI-d 53.00 IIﬂ.I:'E 10 d‘.ﬂ l.

an S1.00 8 month i-l-'ll'l-l- the total DHEE of only $20.80 k3 pa
BAME .coictsmssasnassassnsnassnsnneaanaresrnamensrnmesn
ADDREES (oo rcrrmrmsrnaredbbdradbaqbasesbosbarboghodban
ETTY. = sedamaas PTG o 4 o . R e
1} i L lotior stalinr sigs, oeeupntion and DAme nnd sddress

-
af emplover Akl lave ot loasl ope Dusiness mon as referciocs

in service, plso please give home nddress.

SAYE WASTE PAPER

M?W-ls the ideal hme

=i DRAFTING

into

Learn at home from an Engineer
| until you have a GOOD PAY JOB

With indusiry working fovorish]ye—
the ficld for Draltsmen is bigger than
ever, AMore important—draftsmen

and designors must come first in
clm:u:ilu, nek to peace-time Prodoc-
tomn. Get into a better job with more

ay and fascinatin pleasant work.
?arlﬂﬂcif Trobe will troln you of
home—in your spare time, to get
experience on actorl worlk, the same
kind of joba you will do in the best
]:q.bi position, and train JMI l:l.uhl

yon__are competent, experlenoed,
hiolding such a positlon that will
mean advancement and pay ralses
as deserved. When competent will
I'rofessional dmwing instru- recommend your practical work ex-
ments, all working tools, alsp perlence as references, No need for
drawing table furnished with previows training to start with me—
tralning, Start in right Mow. and Iack of higher education should
not hold yon back, Yom can pay
monthly for your practical training
from an engineer: the cost is reason-
able. Write todoy for full jllustrat-
el details nm! k, Girg pour
aps to gef reply,

All workin g tools
FURNISHED

(]

i EHGIHEEE DOBE, Div. 3378, Llhﬂ wllla, 1. l
I v vl me Leaining fmcts on CDeafting and Tndustrial ]
1 et Alsn advertised llst of positions for Draftamen g
j am il l:-- gners Wan i
I Name . Age. l
I Town Pt ot i e T S |
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COMPLETE EII]HSER'I'ATI]H’I’ HOME STUDY {:HIJHSES

40 ycars of successful tralning in Piono, Vielin, Cormet, Trusest,

Snxophane, Clarinet, Guilar, Mandolin=Yoice, Ear Troinbng aned sieht

Hinging, Choral Ed!-lld'll"l-l-ﬂll:. PMubilic School Music—Histor n:' :|||,|u;|;_
Armanging. The only

Harmony, Advanesi Compositlon, L
ag all l.l.'n:rut'l leading to degres, Dachelor .nz Mulln.

el B AL COUPON NOW
UNIVERSITY EXTENSION CONSERVATORY o, 150 5 0 80,

Sendd for catalogue and (Nustrated 19500 $0F «.ooveeseesea . COURSS,
Mame . .. ...
Breat . vvn .y
L e L L I o A et i S
OIve FRpOTlenee. .. cusennnnnnnan Age. ..,

» FREE COPY *
The World Takes Wings

Got n proview of the wonderfiul opportunities in
post-war aviation, The world's Instest growlng
induetry offers pormanent, profitable positions of lendorship to
those whose training and preparation qualify them. This is yours
for the nsking., Write at oncel

WESTERN AIR COLLEGE
108 5. Myrile Ave, Monrovia, Salif,

STUDY AT HOME
Logal g
[ B0
More Abil:t'_f Mure Frestrze' Hnre Hnn.e\l
‘p'.lﬂ |_'|:.||Iu. Ve etep By atep, You ¢an [1'=llr"| nt '|lllrl1
: 1 ! Ll !*-'. 'N i

e I 'l FHE
I.AE.'-\I.LE EXTEMSIDN UN IVER:EH"I' 4 17 i-bll'l.h Domrbarn Strest
A Correspondence Institution  Deph, 1384-L  Chicagoe 5, bl

At Home —In Spare Time I I I

Oat Inte the wital mest industry. Conclse, pracs
tical Home Training based oo 35 years
:E:ZT-I-I‘:‘IQI: mn.;i.hulclﬁ used ot !:E'nlimnl'l
ot schonl. TepaAres you for o pay as
Maeat Du‘lter Superviecr, morket MARLEOE OF MOre
ey i OWn store, G B8 myddly ns your
- spnre Hrm.- |14|111i|.-|. i THiploma,  BLarl MO mhm.m
T ] e Lille 1 Pnay, LEE
Eu:uetlr?nmdw o chilpapione: oo far

Hational Sthool of Meat Cutting, Imc., Depk U532, Toledo 4, Ohis
_‘*—r—-—_l—l-

MER ?

This 'uHr 128-page bm! “Htnmmering, Tis Oal
nn-d(‘n'rrrvum. ducrmu e Bapue Unit ha‘.ellmd
for scientific correction of stammering u.m! Btut=
tering—sneceraful for 43 years, Benj. N lf
Degt. 1818, Circle Tewer, Indianapolis 4, nd.

INDIANA TECHNICAL COLLEGE

MImnrimi D.5. degres in 27 monihe. Aeronautical, Chemienl, Clvil
Electrical, Mechanicnl and Radio Engineering. Govi opproved for G.L
bill, Prep courses, no sdded covt. Lorge indusiria] conter, Earn llving
expenscs. Gradontos sueoessfiil. Enter Deeo, Moreh, June and Scpk.
(‘ll-lllﬁt. 5124 E. Washin Bivd,, Fort Wayne 2, Indiana

What Every Mason Wants

We have important Masonie books for

Blue Lodge, Chapter, Commandery,

Scottish Rite, and Shrine.

Our Rituals Are Used the World Over. Send for

free catalog of books and rituals for Masons, Odd
Fellows, Knights of Pythias, Enights of Columbus, Elks, ete,
EZRA A. COOK, Publishar, P. O. Bex 796, PD, Chieago 90, Il

¢-/BETTER SIGHT

BIGHT-TH.&IWTNG technique improved. Everys
body gets results mow. WRITE: Dept. P-12
“I.Th'I'l"' 4057 Budlong Aveu I.u:nﬂ Ahst]ﬂ a7, Cnhf

[ Tlanse send muo your FREE SIEHt Ciart with

LEARN MEAT CUTTING

]

[ R R T T PP T

|Mdml TR e D
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DRAWING LESSON

If you are lucky enough to have some natural
drawing ability—the knack of sketching ob-
jects, people or designs, here's your chance to
master the technique that will give your natural
talent market value. You can do it in your spare
.. at home . . . by studying the same

lessons that have enabled our students and

time .

graduates to earn up to $5000 a year—some,

even more.

ART INSTRUCTION,

MINNEAPOLIS 15,

FILL IN ..MAIL TODAY... NOW

@® GET THIS FREE ART LESSON
NO OBLIGATION ........
JUST MAIL COUPON———>

I
i
i
i
[ ]
> A :
S :
i
Ifﬁﬂﬂ i
/
f ” ﬁﬂwmﬁ i
;
L :

DECEMBER, 1944

Industry today offers an ever-widening field for
well-trained commercial artists, illustrators and
cartoonists. | you are interested in making
practical use of your talent, you may obtain
from At lnstruction, Inc., one of the largest,
most successful institutions of its kind, a Free
At Lesson which shows you how to draw ac-
curately. Send fer this Free Lesson. This is an
unique offer—so act now, before Dec. 31st,

INC.

MINNESOTA

ART INSTRUCTION, INC.

12134, 500 South 4th ét!':et

Minneapolis 15, Minnesota

Please send me your FREE ART LESSON.

-

3TA



Ifs YOUR future—Make the most of it!
#_"

T e e
(S s et o [}
T S =
e o e et
e s R, Boend

| Start now to earn
the bigger pay in
electrical repair

g

AS there ever such nn
opportunity to get
started In electrical maintenance amd repair—and at top-notch
wages? Are you ready—with experience nnd ability—10 cash
in om It? Others are getting just the sort of beckground
neéded——quick! practicmll—to hondle the sre-nE. variaty of
electrical maintenance and pepair work TODAY—[rom this
wall-known  eleotrical library. You can tool

THE LIBRARY OF ELECTRICAL

5§ wvols., 1826 pages, 1724 IlMustrotions

Gives you the “know-how' to tackle any wiring or motor
job, Five books show you HOW—to install all types of motor
and generator units—ito Inapect and repair motor starters and
Eenerators—ito dingnoess motor and generator troubles—tio fig-
ure new winding for old cores—DC and AC windings—io test
armature  windings—itest induotion motors, ete., etc. One
book is full of trouble-shooting charts that show gquickly
symptoms, cnuges, epecific remadies, eto.

Take the first ﬂaﬁ foward improving YOUR fulpre—
Mail this coupon TODAY
No money down—spaclal price—easy payments—FREE trial

T ————— —— — ————— —— i ———

McQ@raw-Hill Book Co., 330 W. 42 St, New York 18, N.Y.
I Send ma far ten days® froe cxaminstion the Electeleal Maine
temance mnd Hepalr Libeary. 1§ sotisfociory T will send  you
SLO0D in 10 du‘ifﬁ and S0 monthly until he prics of 316500
Is pabi. If not wantod I will relurn bhooks pontpaid, (To ins
sure prompt shipment write plainly and fill in all lines,)
MRIBO G ovmnvmn sma sms a8ssnanni o e P
L T e e
Clty nnd State. .

Positlon ... .. i W R B e e o e T

I HName of COmPaRY. ... uvuennancasiaresnasnnssnss TM-1%2-44
=' SEE—

" AN |NFANT INDUSTRY
.Su.anﬂLY'HﬁfTURED-

g . Get In at the Start—and Grow

FPlastics is 8 new industry which the nation’s war
needs is foreing to quick maturity.  Alrendy
FPlastica are fndiupc:nunbltr in practically every
branch of the Service—Aireraft, Ordnanee, Chem-
ical, Marine, Signal Corps, ete. Opportunitics ?
HNearly everything, from homes to elothing, from
gadgets to tools, will be afected by Plastics.

Spare Time Training Now Ready

The time to get started is now. You enn prepare
at home, in your spare time, to take your place
in an infant industry that even now iz leaping
into prominence. A new, practical training plan
is now ready to help you realize your ambitions

and build vour future security. Act now. Don't
| delay. Mail this coupon today,
A,
11 AMERICAN SCHOOL, Dept, P9.45
| Drexel Ave. at 5Bth Sk, Chicage 37, K. ‘
| Bend me FREE information covering special trainlng in
| subjectas checked below., No obligstion on my part.
0 OPtastics OCost Accounting for Mg,
! OElectrical Engineering  JAutomotive Engincering
Ifﬁ:_- ODrafting and igin OArchitecture & Bullding
iy for Men and Women [OShipbuilding
Oesel Englncering OBusiness Management
OMechanical Engineering OHith School Course
i; CAviation CORadio ORuailway Training
{1
B NEME i A
e i e e

38A

“The Book They're
Talking About™

"ART ANATOM
FIGURE DRAWING

For the amateur and profossional artist, W
Contains owver 380 illustrations, charts | | f

and nobed, giveng detailed “"dﬂ' :
af every part of the body. POSE s i
and N ACTION, :
CANADA, $1.25 Price Only -l
EMRIGHT ©0., Dopt. A0-0, P, O, Bax 45, {
FOREST HILLE, NEW YORK

il K1
L] 1 T
T. M., Tovia, Box 25K, C ecotho, Mo,

B. S. Degree in 27 Months

e . ' Distingulshed for technleal 2% -¥ear courses in
g Cirll. Elecirical. Mechanical, Chemical, Radio,
LAY NI T Atrovautical Englneering; Dusiness Adminis-

o . tratiem, Accounting, ond Seeretarizl Belence.
EX-SERVICE MEN can completn work lere in shoriost sible tima,
Hpecial Prep, Dep't, Also REFRERHER COURBES, 18-Week Conrsea
In Burveying, Drafting, Low teition. Low Hving eests. Cosmopolitan
sindenti body, Glst year. Enter Jan., March, June, Sept. Catalog.

4124 College Ave.

25,000 books of all publishers
listed in our Gith Annunl Rargain
Catalog of 320 pages. Old-time
favorites—Iatest “best sellers.”” Reforence, Fietion, Juvenile
Hintory, Scientific, ete, Supplring schools, colleges, libraries and
thoneands of individoal customers. Sead postcard today for our
new 1945 catalog, “"Bariains In Books.”

THE BOOK SUPPLY COMPANY, Dept. 131

584-568 West Monros Street Chicags &, Illinols
TRAIN

ANGOLA, INDIAMNA
BARGAIN CATALOG

Results GUARANTEED

R e build, sirengihen the vooal orgsns—not with singl
8| \f tessons —but by sound, selentifically. corrcet i fenn ]
u voral exercises’ ond abeolutely guarantos COMPIrle Salife
1 ! FacLi wilh resalis, Weite fior Voice Bool, FREE. et
o no ane under 17 years old unless signid by parenl

FERFECT VOICE INSTITUTE, Stwds 1359, 64 E. Lake 5L, Chicage, 1L

Bplendid opportunities. Prepare fn Bpars

[eam time. Enay plan. Nao vaimm CXPOrIEn e
needed, tomnimon school edueation suMicient,
Hend for free booklet “Opporiunities in Plo-

at Hﬂw l.m.'imh}'r + partheulars snd requirements,

marlcan School of Phaot
1315 Michigan Ave., Dept, 1359, Cch :::-1:-. .
STAHT Yuuﬂ Men wanted now and nfter the wore
OWH sHoP Body & Fender, Aircraft. Earn resl
mongy &f be Independent in your
fwri business. Froe bhooklet, Specify
trude. State whether Interested bn Home Study of Practieal Shop Traming,
Patented or Unpatented

Invention# can now be safely sold without patent-
ing expense, If you have a practical, useful iden
for sale, either unpatented or patemted, write

for Plastics, Aulo-Diesel, Machinist,
GREER, Dept. 2124, 2017 5. Wabash Ave., Chicago
Chartered Institute of American Inventors

Inventions Wanted
Dept. 4, 631 Pa. Ave.; N. W. Washington, D. C.

POPULAR MECHANICS



Here is the
HELP YOU NEED

To GO PLACES

o [:

B/C OPPORTUNITY

FREE TRIAL IN YOUR OWN HOME

Now and After G

S
"

Get rondy to mest keener job competition, now and when wortime jobs are over.
(et into one of these big opportunity fields. Big money and many other advans

trEes await you if you prepore now.
—AT LOW COST.

Here is the help you need—EASY==QUICK
Thousnnds of men hnve already vsed these famous hooks.

Beginners and oxparienced men alike have doubled and tripled thelr earmings
with thie help. Yoo too, can now get the alI_r.‘r'Iu.l knowledge you need for top pay,

better jobs, or a business of your own,

REFRIGERATION

15
Million
Refrig-
erators
MNeed

Serv-
ice,
Repairs

New Printing Now Ready
Almost 1000 Pages
408 Pictures — 17 Dia-
grams in Colors Makes
All Refrigerator Service

Maintenance, Repairs
Simple as A, B. C.

THE BOOK OF THE HOUR

HNo new refrigerators being made. None for
years. Milliona must be kept going, Owners
will pay big for competent serviee which will
be needed more and more. Get MTDERN
GAS AND ELECTRIC REFRIGERATION,
the non-techpical guide to all types of re-
frigerntors and get your share of this new

rofit. Get o job or start yoor own servies

ainesd. This book will help you male

his is your GOLDEN OPPORTUNITY.

SEND NO MONEY

Select the Baoks
YOU MNeed Mow!
We Ship C.0.D.
Anywhere in U. 5.
and Will Refund
Amount Paid if
Mot Satisfactory.

AIRPLANE WELDING

Now 2nd edition of (s famous
book Iy J, B. Johnson, Materis
als Division, Wright Field, The
autharitative ond practical book
on Alrplane welding and mas
torlales brought right up Lo date,
420 pages, 103 pictures, 33,50,

MODERN WELDING
PRACTICE

Newest book en all types of
wolding and hest treatment of
metals, Writdon by recopnizeed
speciallsts I tralning men for
production jobs.  Practical and
Men-Technical, Covers EVETY
thing you need to know. [Pres
Pk for best pey Jota mow.

MAKE MORE MONEY

DO ANY JOB ..

N EASIER.. QUICKER

em Ze

FIELDS

Used by Army, Mavy, Other Government
Depts., 200 Schools and Industrial Firms.

AUTOMOBILE WORK

MEWEST
Lead-  PRINTING
'ﬂg — :
Auto e,
Book .

- Wurld"; Greatest

AUTOBOOK

NEW 20TH EDITION

New Material on Trans-

missions, Trucks, Trae-

tors, Diesels, Aircraft
and Auto Engines

Kow with millions of cars needin
repairs and thousands of men neod-
wd d0 do the work, vou need the
famous DYEE Aute Aouk mare than
ever bofory, Browl new 20th Edi-
tian covers all principies, constroc.
Lioi,  Fepad®,  adjusiment,
troubles and remedles of all cars.
World's biggest ook valua, 5,00,

Over g half
illlon eapiea
af 2 editions
of Dyke' & hasvoi
beon sold,
Givos apeciii:
cations of old
and fower
Cird,

This big book, a complete auto llbrary In ane val=
ume, has 1483 pages—a600 [lustrations and dla-

money nnywhere, Fries $5.00.

HELPFUL BOOKS

Auto BODY and FENDER REPAIR

Owners will spend hil's money Lo keep ocnrs
looking new because fow new eors available.
Ta a practical money-making guldo, ideal for mhog
oWTeTR and every man who wants a share of tho
millions to be spent in Kesping old cars loakin

3

430 Pagas

mew, 3356 paged. 293 Mustrations, Price 83,00, 277 Milus.
DYKE'S CARBURETOR BOOK .. PrRcEEal
standard gubide for a peneration, Now odilbon cov- and Naon-

ition, carburetion, fue Technical

Crs engine Okhe-up, |
E‘Iﬂﬂpr valves, ote, 24
3. O,

SHEE.r METAL L#YﬂuT Makes shect metal layout work so
simple that anyone ean lowm, Get this Low |nslnsctor and get into the
wanigEl, cleanest psd bsL paying part of all sheet metn] work. 43
Jos waorked cut in drawiogs A carefully explaloed. S3.0H4),

AlR ﬂﬂN DITIONING. Big hoam coming after war. ek thia nens

teehnleal ook o intemationn] authority s be ready for your shase of
millions to be spreal, Covers whole fipld, 430 pagpes. fllu:l.ml:m.‘l. RS0,

BAILEY'S HARDIIOEK. World famous handbeok of universal quess

tirms and _nnswors for Statlonory, Marine sad DIESEL englncers and
fOremen, FPreparss roany lleense cenminailon, ocket size, .00

1
paged, S40 illustrations,

DECEMBER, 1944

Price 4,00,
I grams—welghs 6 Ibs.—equal to 4 ordinary books.

Mail Coupon to: Goodheart-Willcox Co., Inc.

2009 5. Michigan Ave, Dept. 10 Chicago 18, 11,

SEND NO MONEY '’ Mail Coupon

COODHEART-WILLEOX co.,
2009 5. Michigan Ave., Dept. 10, Chicage 18, 1L

Send books checked, C.0.D. T will pay tman, plus few oenia
charges. If :I!I’{I_Ibﬁﬂk is not satisfeclory will return in & days
and you will refund money paid you.

O Gas & Electric Rofrigora- O Sheet Metal Layout. ... S53.00

Riom o .., .., . L Air Conditioning ,,....53.50
O DOyke's Auie Doo [ Bailey's !i;ndbmu 5 v p o« 0
O Byke's GCarburets | Body and Fender Ropair, 5300
O Modern Welding f=li) 3 Bireraft Sheet petal, . .52 50
O Airplane Welding .., ..53.50 O Shep Math, (2 vols.]...53.00

IT remittnnee aceompanles order we will pay all posiage charges under
BimE Feluen ||L‘|-r|L1:'g|_'.

BINIR i o o i B b R R R R R BT .
AUBAPREE. & o a wi Ew ERRa  e  E  e
L L I L F R e | | ¢ P P L



AUDELS Carpenters
and Builders Guides
7/ HAvels. 56

[ P
for Crrpesters, Haillders, Juins
ooy, Building Meclasics snd
all Weodworkers. Thesa
Gldes tc:
nFlFuet ay Lhil §#ou winl=—

luding new med bisls, b
salutbons, plans, sysicms and
INOREY BAY mupgelions, An
wasy progresslve eouree fof 1he
Spprenies and sludeni, A

aclic daily  Belper sad

uirk wnics for the master
worker,  Carpenier  every-
whom mey using thess Ouidos
s & Helping i
Wark, Baiier Wae
ter Fa To et ihis smisls

Y.
e e A
FON tmlow,

Inside Trade Information On:

How to use the ates] square—iTow to Gle and ses
sawa—Tow te build furaipure—How to vae o
medirs box—How 1o wss the chalk line=—=Taw to usa

rales and scales—Haow 1o maks jeln ‘RTEHERE TR
prithmetic—Eolving mensumtion prablefme—Es-
timnating sirength al timbers—How to set girders
and sills—How to [mme bouses and roola—How to
estimaie coats—Ilow to busld houses, barme, gars
nges, bungalows, etc=Haow to read and draw
plans—Drawing up mciﬁ.ﬂﬁ-@nn—]‘l-:m_ o EEe
cavale=—klow to e pertings 12, 13 snd 17 on the
mteel sgEsre—How to build hoiste and soaflolds—
wkylighta—How to build stairs—Hew to put oo
imrericr trlm—How 1o hang doors=—=How to Inth=—=
flsorm—How Yo paiat

T T TR T TR T
THEG. AUDEL & C0., 43 W. 2ird Sk, New York Cliy

Binfl Andels Crrpentars and Builders Quiles, 4 vola; 0o 7 dawa’ pe el 1 OE;
I will reonic 84 in 7 dave, snd §1 mosibly wntll 36 i pald, Oiberwies 1 will retora

pham. o chligation woless | ass sstisfied,
B e A R L R TR s s S e S T s
T EIIEL i ' 'n i i ] WA R S R o B e R e
T TT—— M

Always write yonr name and full address
clearly when answering advertisements,

Hitch Your Future to

INDUSTRIAL ELECTRONICS

“The Next Billion-Dollar Industry™

Industrial Electronics is che dy-
namic new industry that is helpu
America to surtle the world wit
irs war production records, It is
doing hundreds of precision jobs
faster chan they've ever been done
before .. . berer than human hands
could ever do them. It's the amaz-
ing new force which promises to
change the livingand working habits ofall America. A conservarive
investment authoriy calls it, “The next billion-dollar industry.’

Golden Opportunity for Trainad Technicians

Thouvsands of trained Electronics technicians are needed now.
Many thousands more will be needed in the post-war period.
Here is a golden opportupiey for the ambitious man who wanes
steady work, good pay, end 2 chance for fast advancement.

Be Among tha First to Land a Key Job
in This Vital New Industry

We will give you the practical training you need, withour inger-
fering with your presenc job. We will train you ar home, or in our
big Chicago shops, or combine both methods. Over 400,000 men
have received rechnical training from this institution duting the
past 28 years, For 3 yvears we have been training smén and women for
the ArrgI and Mavy exclusively, under Government contract. o
advanced schooling is necessary. Our exclusive instructional sys-
tem makes everything simple and easy to grasp. Write for the
full faces, wichout obligaring vourself in any way. Do it TODAY,

INDUSTRIAL TRAINING INSTITUTE
Dept, P1-M, 2130-58 Lawrence Avenue, Chicago 25, lllinois

40A

LIQUID MARBLE

Make beautiful artificial Marble slabs. Pour from
leuid state. Glazed or un-glazed. This Marble may
be mottled, veined, multi-colored or left in its
original snmow-white state. The color is actuslly a
Ecia.rt of the Marble, does not fade or wear away.
guid Marble is unsurpassed on kiftchen or bath-
room walls, Easy fo make and install. PLASTIC
FLOORING. MMay be made in any color or combina-
tion of colors. Gives a lifetime of wear. Du oof,
Soundproof, Verminproof. Resilient to the s
Lay out solid from wall to wall or in ]::ntt.arn des
of varlous shaped blocks. FLEXIBLE MOLDS for
plaster casting. Make your own molds for few cents
each. £1.00 in raw materials will make up to $25.00
worth of finished goods. (Send no money.) We
furnish names of buyers. Write now for free Infor-
mation, and get in on busy season just starting.

COMPO-TEX, Box 786-5, ST. LOUIS, MO. 1

ELELTRILITY e

Eleciricians are nesded everywhere., Demand Is growing. Good
pay mow and bright future for trained meén In this live, expand-
ing vocation. Learn at home, In spare time, from old established
#chool. Write for FREE Bullstin. No obligation.

AMERICAN SCHOOL

Dept. EED4S Drexel at S8th St Chlcago 37

CARH T on THg Ceroon Market. BECOME CAR-

TOOMISTS QUICKLY with our NEW, EASY
METHOD., Mo experlendé HESORARR, red by
el cartsanizic, SATISFACTION GUARAN-

TEER. Snmple LESS0ON PLATE and ioteresting
Iiersinre FREE,

HATIONAL ARTISTS BUREAU
Bepl. A, Box 4348 DALLAS B, TEXAS

b

Ti's ma Importani o wrlke o good baxd for bus wnd soekal advenrement. « Toar
illegilbly prampnship ofvem evmses comly errors ppd marka :rwurl'ar Inilware, 'ﬁ'-h‘g it
& poot land? IV s @y o lesrm st homs n anene s, er: or our e L Lak
today. If you wish, s 10e for & penpoimi satakle for sheded wrising snd your nsme
Leautiully writies. THE TA ECHOOL OF FENMANEHIF
In Fusiness Aiwee 18982 H-441 Ridg fdg., Kansas City, Mo., U, 5. A

WANT

GET RICH "

To And success youl must FIND YOURSELF and your right vocation to
cash-in on your MATURAL, CREATIVE sability, MY MIND-STIMU-
LATOR has helped thousands. Folder PSYCHOLOGY THAT WORKS
froe, 1. T. Ph.D., Dept. 83, 185 Godfrey, Phila, 30

SENDING =
- RECEIVING

Leairn #o senid and receles Radlo Coda witk greates speed, Biso
PR I Sl Bo S e iy
it v !

Hunh s o THEE book. S

S\/2 sk CANDLER SYSTEM CO. 00500
1f over 15 years old, get togethe,
with friends for Jiu-Jitzu elub.

JIU-JITSU
Learn how to defend yourself,

keep healthy and have fun. Send 10c for sample lesson.
MODERM SCHOOL JIU-JITSU, Dopt. H, 5 W. 53nd St., N.¥.C. 19

LEAR PORTRAIT PAINTING

AT HOME

* Previous art training or talent NOT
necessary. This new Stuart Svstem
teaches you, In 11 simple, easy-to-fol-
" | Jow lessons, o make eract charenal
STUART and oil likenesses, Guidange for your
STUDIDS, every step. Send for free book today.
121 Menument Clrcie, Room 6124, Indlanapolis 9, Ind,

Please send me free book ned ouwtline of lessons.

1 Sy eet

Name

Srafe_

POPULAR MECHANICS

City



To those who think
LEARNING MUSIC is nard

Just strike these notes and you're playlng the begianing
of the “Morry Widow' Waitz

Lok ot the diagram. The
first note of the music is
“I1" Following the dotted
lits o the keybhonrd yon'll
find D" is the white key
boetween the two black
keys near the middle of
the keyhonrd., Now road
below how you can lear
to play any insirument
gquickly and easily.

FREE! Print and Plcture Sample, Our illustrated Froe bookiet and
“Irint and Pleture’ Bample folly explalof this remarkable method. So
r]mrle which instrument Yo want to play =nd mail the oo Loslay,
U. 8. Belool of Musle, 712 Brunswick Dldg., New York Rﬂ?h‘.

Easy as A-B-C—COST LESS than 7¢ a day!

# Perhaps you think learning music {2 o tedious grind, It isn't
amy 1pn:urr Long hours of practieing seales and monolonowss
EXEICISoS ara OvVer.

You have no excuses for not gatting starbed toward musienl
good times nowl For through an ensy method you ean now learn
to play right at home—without & teacher—~for loss than Te & day.

SUCCESSFUL 46T YEAR

1w, 5. School i '
. i of Musie
Learn fo Flllf hf P,Hjl'll‘lg | 712 Brurwick Bidg., New York 10, N. ¥. |
The lessons comn to you by mail from the famous U, 8, Schonl of 1 T ket poyTee Dacklet ard Print and Plewre Sample. 1 |
Musie . . . complete instructions, clear disgrams, and all the Pia
_ X I iano Saxophons Maodirn Elemens I
SUCCESS! TG poumwel. Vo niee by ey Hawaiian Guitar - ot
I o - : G i
Hirols  WhAt o ol i by playing real tunes by note, First | wi ; Tonor Banss Practical Finger |
thossands of puplls writes; | Y00 ore teld how to do & thing. Piana Accerdien Clarinet Cantrol l
;'éu‘,?."a"‘?#;.ﬁ"'.:{’;.{”“;;?ﬁ?r Then a picturs shows you how. | Have You
friends wio et L L 'III'hEﬂ you "J: it ;‘nm':c-lf and hear | HRIME. © o ivanme nmrsmessnsesesssssns JBLOUTHELT . oo newes |
privaie teachers have for t. Remember, don't confuse our
yonrs,  The fact that 1° & ' Adderess o 0 b o T L L L T Ty rm——
already Laken 2 fm.mé.: ang | method with any systom clalming I d Bovcasnnnn [ l
::ir?mnn:' -Dlgrulhnku !_:I.'ur n| to teach musie “by ear” or hy I I
’ Pl el N R e R
wSlf" F, A Sa Indiana. trick methods. Wo teach you to g o Sl S e
play only from real notes! n Penny Posicard

LEARN MORE...EARN MORE

Knowledge at your Finger Tips With Drake’s New Service Manvals

Written by experts . .. fully {llustrated, Easy to understand as ABC when vou
study these remarkable books, They show you the way to better jobs . , . fatter
pay checks , , . or a business of your own.

Send For Your Choice Today . . . if not satisfied return the book within
5 days and your money will be refunded.

THESE BOOKS ALSD CARRY THE
CUSTOMER SATISFACTION

1. Refrigaration Service

Manmnual., Over Z00
pPageEs . .. 138 dingrams
and illustrations. The

GUARAMTEE:
4. 5lide Rule and Logarithmie
Tables—Including Ten-Place
Tables. More than Z00 pages. . .

2. Spray Palnting, Industrial and

mmerclal, Over 125 pages . . .
fully [llustrated. Fully ocovers the
principles of spraying technique, to-
gether with the latest developments

latest developmenta in

fully illustroted. e
household and small Uity Bliairiied. FPrice £1.50

5. Plumbling — Instaliation and Ro-

and practice of this art.

r:iu......,,.,,.._sl-ﬁo

commeroial refrigera- palr: 200 poges, 153 illustroe

t.ilnﬂ:&dr.hnrough]y a5 tions. Price. ........ I .u.ﬁ.r.n.$2.ou lg;&“;ms N {.‘-'n:::'g mlﬂ'ﬁh
g o wE T

j;':Le szlou 6. House Wirlng Made E‘}F a8 ilMuatrations. Solptions: of practicsl

reaE pages, 100 illustrations. Frice. ,$1.00 probloms that will advance the ap-

previlee and bBe o velusble sourcs of
reference to the Journey-
man carpenter. Price. .. L]

7. Furnitura  Finlshing — Decoration
* * * and Patchingt G50 pages, 363
ilustrations. Price. ..........54.00

8. Mixing Colors & Palnt: 3_':“:' DRAKE BOOKS SOLD BY ALL LEADING BOOKSELLERS
pages, fully illustrated with FRED'K ). DRAKE & C0., 600 W. Van Buren S5t., Dept. PM-12, Chicago 7, Hilnols

color chart. Price..........52.00
9. How To Draw Funny Plcotures: FILL IN THIS mum” FOR YOUR ORDER . . . MAIL TODAY
Fred’k J. Drake & Co., 00 W. Var Buren 5L, Depl PM-13, Chicags 7, 11k

180 pages, 200 illugtrations.
Prics s s s acvsonvsvanssns-Bideldl g
$ o Hend me postpaid the Drake Books T'we chesked, Hemittance cnelosed. T unders

K.
. Wood Finishi Plain and Deco- stand that if the hooks ore fot entirely aatisfactory, I miy retuen them within 5 daye
" rative: ';Eﬂmi:ﬂ'\l.'.'l of formulas il my monsey will be refunded, i . o dssy o g
il In.at,rlu-.‘ll m Pi $2.00 Cheek by nainber the manual of mamiald you want. Enclose reiniitnes with coupon,
Lrlicl TIO® . = g 5 2 = 4 .

11. Cyelopedia of Radlio and Elec-

tromles: 1,000 pages, 1,173
Muatrations. Price. . ..., . .. .55.00

12, Bullding—Forms, Stairs, Roofs:
210 pages, 4056 iilustrations,
T R - ]

1 F 3 4 -] [ T &8 -] 0 i1 iz
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i ARC WELDING DESIGN

will SAVE more thon its cost FIRST TIME Yol OSE T

complete with
estimating forma.

HOBART-

Profitable
Profession

IN 90 DAYS
AT HOME

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

Hundreds of men and women beiween 18 and 50 make $10 to $20 in
o siogle doy giving sclentifle Bwedish Massage and Hydro-Therapy
treatmente,  There §8 big demand froen doctors, hospitals, sana-
toriums ond clubs,  Graduates earn large full time §ncomes from
these of in privale practice in thelr own ofMces. Others make good
money fromn bome treatments given in spare time. Learn thie in-
teresting. money-making profession in your own home, through our
bome gtody course. Hame instructors a8 In our
nationally known resident school. ¥Yeu can win

independence and prepars for future secarity
by gqualifying for your Diploma. Course eoan
be pcompleted In to 4 menths. Many earn

while they learm. Begin your iralning st once

Anatomy Charts & Booklet FREE

Enroll now and wa will In:Iu:!e it no exira oost,
many needed udprlilu. Fit yourself to help met
growing demand for massage now snd after the
WA, nd the coupan at once for complete delails,
Anatemy Gharts and 32-Page |llustrated Booklet,
FREE, poilpaid.

AR e E——— T S — S — — — R — —
THE COLLEGE OF SWEDISH MASSAGE

Dept. 964, 100 East Ohio St., Chicage 11, Hlinois

Flense send me FREE and postpald. Amatomy Charts,

3-page
Booklet and complete details on Home Training.

Address
Clty Atate...

NOW IN BOOK FORM ...,
individual
Voalume l

ONLY s 35“

-\_.kr-I

'-'1'-'::_-3 ter. stronger, improved op-
L2 | pearing producis with Are “Procrical Are
] .l'l Welding ond ai substantially Walding' . . . The

F#E oF The Worids Lorgesd Builders of drc Weiders.

10:451

R vast stere housze of .nrm‘ff

mation and detailed draw-

ings shewing how tubing,
plaoie, sheeol, standard sleol
sactions., angles and bars
can be used to construct bel-

lower costs, Write todayl

| HOBART seorvees

Bax M-1241, TROY, QHIO

moit complete fext
baok ever compllcd
an welding. OMNLY

) ALARM CLOCKS

practicn] home sourse.  Just sul  Makes
1nt-rm1.irm nobtey=profi toble us-u HEVD mnnur by
' ioing your own repairing at lome, Lu.n.hlr
= loow hcm. P:rmvc now only 51,00, Deinils B‘nﬁ.ﬁ.

JEW'!I.RY STORE, Genoa 3, lliimals

CARTOONING

Exclusive ln:tmnllon by matbonally nowns cars

tooniel males iC ocosy to Iearm at hama,  Weite for
detalls of the course, Pleass state age.
MNATIONAL '-!'L"llﬂﬂl. F CARTOONING
423 Penton Bidg. Cloveland 13, Ghio

ELECTRICAL ENGINEERING.:
prical field. Modorm. 'l.l.r:.'undl'ﬂll-il-'l
RADID ENCINECRING.
wori.  Tral bn e
ORLY :-':- nla

‘| || oa. At '|r t magnLanea,
FHEE |.|~|v|;o|_u :pur.lull:ltnﬂ'st.‘llnnl Box B31-PTZ, Lincoln, Nabr,

F I x TYFEWRITERS

& Bimglified Prae |. I 'H

ool grasp of 'nn'll"' : Ir'r-
ble. Theory ma .
Exis E

Comges, Many of il e

Husimisa—3any Hopale [ar ¢

swamped. i 1|1|| or Ape po b

WEBER TYPEWRITER n'rEtImNH:S SCHOOL
Box 26%, Osbarn, Ohi

PATENT YOUR IDEAS R

SEND FOR FREE BOQO K s——f-
Writtem by Feermer Mamber Exsmining Corps (1022-24)17, 8, PatOx

CARL MILLER, Registered Patent Atlorney

Former Member Examining Corps U. 5. Patent Offlce
Woskworth Blidg., Depl. 124-A, New York — Bond Bldg., Dept. 124-A, Wassngion, D, C.

ATENTS Protect Your ldea:

securing FREE my “PROOF

OF INVENTION" folder. Excoptional Personal
Service. Excellent References. Establizhed 1906,

E. E. VROOMAN, 571 Woodward Bldg,, WASH., D. C.

Always wrile your name and {ull addrens
(ll‘!l‘tl when answering 'd\{-rlh_r t_-_-_

“-ufnr]r:rful new device, guldes your hand:
few days. Blr Improvement in three houra, o
outline FREE. Write C. J. Ozment, Depl,

DH!I.}'! arg MMM and may be very promptly as to It patentablllty

Bervics AmURE  Fou ll!-'b

Eﬂ degeription of your Invention, and
b and

00, I will maka g searc FEport I-J'U- COEY.)

A PEASONAL CONFIDENTIAL PATENT SERVICE-

42A

tll' my T2-page 'I:lmrIIE'I!
& iﬂ.'ll-l o read my obooklet first, mall
aﬂmhed goupon at once, 1 wil .llw
m:r “Reaord of Invention™ fo
H'DEI"HIIW a8 & lteghte-red I

ATENTS?!
AND TRADE MARKS
C.A.SNOW & CO.

Registered Patent Attorneys Since 1575
Write for Free Baek and “Certification of lavealion™ form

427 SHNOW BUILDING, WASHINGTON 1, D. C

202- 0 Columbinm Bldg.,

Randol [lh Washington, D. C.

Please gend me at o froa of charge, your 73
Dage booklet and - Hesord of 1nvention form.

Uriii L F

HAE. . .cvsasssssnnanmsnnnsnsussessnssssn

AdAro8E. .covasssnnsssssnsnarnrannsssnannpal
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You Can Make Mare
Money from POULTRY

All signs point to big opportunities
ahead for progressive poultry leaders
—egpecially in the post-war period.
Get ready NOW! Proper management moeans profits
ANY geason, for life. Our easy, seientific course is
NOT expensive. Itz small cost should come back to you
many times over! Even the first year, your extra profita
should be far greater,

Learn at home, the EASY, BCIENTIFIC, and
INEXPENSIVE way. Qur course covers ALL phases
of Poultry raising, ineluding plans for buildings, hreed-
ing, hatching, culling, sexing, caponizing, marketing,
judping, exhibiting, and many others, ete., as planned
by Harry M. Lamon, former Senior Poultryman for
the United States Department of Agrieulture,

In the past twenty-two wvears, we have helped thou-
sands of students to establish poultry farms, to increase
profits on established plants, to secure positions in the
many branches of the Poultry business, and many just
to enjoy a small, profitable, breeding plant.

VWrite TODAY for catalog “How to Raise Poultry for
Profit."” It fully explains courses and easy payment plan.

NATIONAL POULTRY INSTITUTE

Do pt. 50-5, Adams Center, New York

spare time.
Earn axtra
Whihiﬂa:m-
g . o

JUST OUT! NEW FROM COVER TO COVER
AUDELS

REFRIGERATION

and ATR CONDITIONING GUIDE

R I"1““"“1".' i;' hong !ﬂgwlﬁ!m!'
nsln pringlples, Vighng,
J Operation, Foopale of
1—Household Refrigeration
s—Epeelal Refrigoratlon Units
a—Commerelal &

Industrinl Befrigzeration
§—Alr Conditionng Bystoma
A gold mine of  essential
lrrl.Fnrt.:mL facts for EMNGI-

 EETLS, BEERVICEMEN &

GUIDE

IONING

RIS,

raod Aok lsa Gool Friend!

Tera youi have at yoor fngers'
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ONE VOLUME, thi Do

pary data you hove b
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AUDELS T[GH
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i"u.u:[‘ i gal-
ers, Uunlek F Ing & Alr
Caondlitlonlng Bystoma,

12500 Pagea, 46 chapters all
I-‘UII}'Illuﬂrntm]&,m&t:u-jtur
Heady HReference,
ANSWERS YOUR QUESTIONS
Bt L o e Dnfieation
Unless Saustiod, AR TO SEE MM
COMPLETE #» PAY ONLY $1. A MONTH =
AUDEL, Publishers, 49 W.23rd St.,New York 10,N.Y.
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TRIAL LESSON
Send Coupon

TD PROVE TO YOU how casy
it iz to learn Drafting at home by
the Chicago Tech method, this
40 vear old technical college will
send you a Free Trial Leszzon in
Drafling. No charge for this Les-
son now or later,

Mail Coupon
Below

Get ready for a peacetime career. Look into
the opportunities in Drafting, Read the want-ads
for proof of the urgent demand for draftsmen in the
aireraft, machinery, electrical and building fields.
The draftsman alwavs eomes first on any new
project in industry,—in peace or wartime.

The Draftsman—¢‘‘The Key Man”’

Mo new machines can be built, no airplancs construeted,
no bridges or buildings erected, no ships or submarines
launched until the draftsman has completed his work.
Real immediate opportunities exist in Drafting—the
profession upon which all construction is vitally de-
pendent. Drafting is clean, intereating, well paid work.
Investigate today what Drafting offers you.

Learn in Spare Time,—at Home!
(or ai the College In Chicage)

With our casy step-by-step method (and the dfools we furnish)

you ean learn in your spare time at home, Convenient torms.

Mow is the timo to prepare in Drafting {or peacetime oppor-

tunities, Bend the soupon or a posat eard for the Trial Lesson

and eomplete information,—all FRERE.,

CHICAGO TECHNICAL COLLEGE

5-105 Tech. Bldg., 2000 5. Michigan Ave., Chicago 16, lIL
Yes,—please send me FREE Trial Lesson in DRAFTING.
O Alreratt Drafting [0 Machine Drafting
1 Electrical Drafting O Structural Draiting
O Architectural Drafting O] Building Construction

R bnme oy it Sk R R e
RO B e e W T State
OOMTBRIOIL s v wiv o b b o Age

Say you o it in Popular Mechanios |
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Animals, Game-heads, Fish, Pets and to Tan
Skins. Save your valuable trophies. Kill only
_a FEW game birds but DOUBLE your

. interest and pleasure in hunting,

- Il.-r

» MEN, BOYSI 252 oer taxder
BY MAIL, from our simple lessons. A wonder-

ful, profitable hobby for expert hunters and ALSO
FOR BOYS and YOUTHS on farm or in city.

FUN - FASCINATION « PROFIT

Have a Home Museum

SPORTSMEN, YOUNG AND OLD. Here is the
ﬂ'll'lmt huhinr:nthe world for Hunters, Anglers.

you EVER hunt or fish, even seldom, YOU will
be delighted with taxidermy. Save those wonder-
ful trophies: mountthrm just like life, and create
a home museum that will amaze family and fricnds
and make you well known and popular.

Help Save the Game

Shoot fewer apec-mens. yet double your fun. Hﬂg
gave the disappea vnslﬁ wild-game. Join * DUGK
UNLIMITED ™ in game preservation.

only 8 FEW wild-ducks, mount them [or your dl:ll
or e and have MORE PLEASURE than
ever had by killing the bag Bmit. Help keep w
game forever.” Eat your trophy and have it too.”

WHAT YOU LEARN

Our simple lessons b you QUICKLY, right in

our own home in your spare time, 10 1o MOUNT—
ut:.fu!l and permancotly, BIRDS, AMIMALS,
IHE-H FISH, just like mustum exhibits.
e aJs earn the wonderful KROME-TAN-
MING. You can then TAN fine furs for garments,
also skins intoreal leather. Write today.

LESSONS WORTH sl,nm.on

_J. Riordan saye: *°] nm more than d
¥ friecan ara u'ui HFES TS h monnt
|

rI1I||I [
rru.llll‘llll.k foe otker lpnnlmm Imm

prunl schou

HE AND PARTNER S
.hﬂui H :-lp:h writneg *'1 amd Bob, my parg-
=|- r id 1,r\.l.rl| of mpe hara bl
I phall pemd youi mple~
& is' becoming fa-
o quickly from ;uu [ I|| |I-F 'Ivll
JT Etme. Your greal se 2 n

|||:j "\_j s, I ‘Inﬂrtln’lﬂn Ihﬂulﬂ IU|l1 "

AR v  which

300,000 STUDENTS

This wast number of MEN, BOYS AND
m!“m bted membwern of the

year old sportamen’s

L TMnk ufthnﬁ 'I'h-rr Rra Iﬁ:‘gh-d

_1m'r.| thh nﬂ th:mnn: mq for the
BOOK this very minute.

Sportsmen, Boys
Al hunters OF COURSE gave thelr
Teor=n .The school INVITES
BOYS TOO; boya a8 young as 12
or 13 ra sneesed in Taxidermy, Get [
tha EE BOON, join the school.

BIG, EASY PROFITS

"fmm“-tf and Tan futuoﬂwrs t‘in\;mk o]
TWCIE, Ny = emim
TOFIT TS froms rTe t1rna- 80 Eﬁ

‘IU'LI RUSH THE ul

Wild-Game Not Headnll
Hmn:aq‘dﬂnh nbhlha Igeans, m
mm dwr E{ gtun-'mha I:ul:.'ni

dreds of nlnll:lu an ightful crep-
tions. What a Hoebby

FREE BOOK!

Yes, F'R.'EB. “ ngl:, 'lrll:h 100 u?:.t
MNa
Tnths wmnn ehin Tt will eheil

and amaze . Ask today fer your
fros copy. your

Send the Coupon!| }
S R R EE A
e

ﬁ‘-bﬂ
Decide mow. Don't
wait 4 mmmt. ‘Stats your age.

HEII n-nvsr Send Today! Yot ey oFt: E'F‘I‘a’;

before the s rflln exhau-l
llhn itin ﬂm entire world.

- Mow. Aﬂlﬂwiﬂdﬂ I ]31-' Elwood 0

!III‘.IIIF al Tl:ﬂll‘l‘l"la}

:Hn' to |

1 tru ||hmm-d:buu
EETETHHESJEH SCHOOL OF HII.I'I.E!HT ﬂf,‘?l.'ih‘f“:! " Riro T bow {may Tears ||

1 Mo obligative. FOUT WEw,

| %\Hm—
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AUTOMOBILES, MIDGET OARS

CUSTOMIZE Your sutomobile, Ilius-
tn.te‘u'.ﬂnur raﬂaunl ldnn. igmﬂmﬁur
mglmihna l1. p-eu-d Wheel, Bax

"AUTOS Of Yesterdn "’—'nc.u.t set, 20
1800=15 madel

genuine gl photogra

automobiles, mh_&m:ut 5—$1. Post-
d. Lloyd's, 1411 Northwest 1Tth,
Oklahoma City 6.

“"REPAIR Your car, 3o It yoursell, Bo-
tor parts for all englnes, chassls, parts
ate, Nr:'l' lacement parts. Genuine o
highest quality at manufecturers” retafl

CES, FGH Chicago. Fersonalized tech-
nieal advice concernd your mechanical

roblems, §L.50 postpuid. Send informa-

on on Etate Tegistration card rm- proper
identification of wehlcle. Box 3 MieT.

ﬂiu Mart, P.O, Chicago b, I I!IHnul-l.

Milenge without cuu gupnns by Us-

11:: £3 Whirlgas %mﬂnu W 1 Hanley,

ll'l'll Laraine, ]]EL'm.lL B H’.ll:h.
ENEW Cor batteries inexpensively. In-
lt'l'lll:t-lnﬂ-l $1L.00. Popular Service. Hacine,

EAEADE Doors, &Il tvpes, controlled
from dashboard hbutton. Simple. de-
pendable. L'I.l.t.:rim.lh in enxive, obinin-
able everywhere. Complete "Bulld Your-
self”’ plans §1.00, refundable. Guaranteed,
Free puuculm Eayior Laboratories,
Lynwood, Calif

IHH II:I-NITIGH Suu!ﬂ.‘lﬂ.ﬂtr §3.50. Fusl

starti ECG Bales Mig. Co..
ﬂu.‘.l'nhnat.. HW‘FW e

Pﬁ%&’:ﬂ'ﬂm““ racers, motors
ook ca lans—20e,

%—w rations,
Hld.mt hnrlﬂlu'l‘ri Taleds, Ohia.
AUTOMOBILE Rl.t'-mi book, 0Ofth edl-

tlom, well (llustrated. Instructions on
bullding es. irames, engines. Ford A
and B conversions, Plans AAA rules,

8 ;anll.nus Ru.d.ater ra.l:l:n[ Indlanap-

Ullllqpou 0.0.D. Ray
Hum Dept. 47, Ma lsu‘n.‘-dllc. Cincinnati
29, ohio.
FLOYD Clymer's Historical Motor Scrap-
book. This humorous. educational. his-
torical scrapbnok iliustrates, describes huns
dreds nntique and early adbtomobiles, mo-
eles, oo, Oldsmoblle, Hupmohbils,
Metz, Orlent, Knox, Winton, Carter, Max-
well, E-M-F, Lctlindel‘ Ford and Buick,
air-cooled Cheveolet Stanley, Whits, ot
or steamers, electrics.  Unusunl and steam
motorcyeles. This Is the serapbook Time
JIT.I. arine &ald 12 & “"must’ Editions pns
two now avallnble but entirely differ-
books, Postpald £1.50 each, deluxe
ed.tl;lm'.‘l $1.50,

Weo mall overseas any time
without rl:qunt nn.d
uarnnteed,

LDy po fw't‘ﬁ: DCII.'P[:TF

les B

A'U'l-'ﬂ TRAILERS

1844 ROYORAFT Dr Royal honse trail-
ers, 20- Imtl h. 3 doors. real beds, run-
nl water, electric brakes and cooklng

ble, il Terms. We dellver. Ev-
erything for tm!l.un. Motal tradler lovel
Indicataor, 2 Lrafler axles with hubs
and bearings, $37.60. Mew and used trail-
ers, all makes. Thompson boats. new amd
used, e from grns, Enst Lan-
Elng, Michigan

BUILD Your own traller] Save money
Have overy feature you wanil Flans Inr
house, sport, camp and utibity trailers.
Catalog  describing @ models 1o, Jim
Dandy, Box 126-A, Wansau, W‘Immln.

.l.lJT\IJ BIJIPLIE! .|IJ.'¢I] EQUIFMENT
GRIND Drills nny twist in I‘.l'l.r:éu different

pmlnt- nngles ”‘“;ﬁ“m o E‘Ew
gﬁrmnmd. 1812-4 ﬁ‘m Slauson, Los
Angeles 44, California.

ﬂGFPER 'I‘l.llih:;fII ;»a imeh new. 50 fool
m]l H.ﬂ':l. "3 inmeter 50 foob Toll
% 200 foot quantities or

m-ar l:ln:n r wlre 1d ﬂun Nexthle lil‘-

eraft specl cntlﬂn Panharn L h: and pn'nr
cable $4.00 pnr t. -ncr &0, pr."r hog-
. Cash ﬂ‘rﬂ b, West-

&rn AJ.rr.rnIt Euﬂne Hu.wthnme, Callf,

Junuary |ssoe on sale January lst
Ens

AMAZING New Moto-Vator injects wa-
ter-vapor into moter Jast like newest
i'lamlm :;lnnm Burns 15% wWaler: saves

to 309 pravents carbon; in-
Creasnes &ﬂr Bilmlnntu carbon and
valve Jal gadget, ESensational

perflormanee hacpa mumr like mew, Won-
derful E'utwn: possibilities, No Invest-
mant, low price includes license to
install Moto-Vator in your locality, Send
10a Im:' booklet h:ng nl:lm late  details.,
Dept, M, 8X Labora Bo: Box
Middle ‘I-fllllxc. Long ]ainnd,_:rierw York,
EMERGENCY Fuel pump :1 35, ] n:|.1n-
gy Fatl Pumy tompasy 1600 SO L
CY 0 mp G '
glmnr Manor, Maryland v
GAB-HAVER, Now. Year of ent and 3o
stamp.  Anderson Vapo-Carburetor ©a,,
4130 Cleveland, San Diego 3. Calif.
TON Uses keroseme to run ino-

tors. Circular on plans, Rush name.
Heuston Maupin, Tipp City 38, Ohio,

udn.ung
dih

t Omiario Street, Chicagoe 11, Ilinais

GASDLINE Baving device, Chevrolet
1832-1042.  Walert Gumpl.mr, 3420 No. lath
Bi.. Mllwaukes 8. Wis

EXTERA Milles. 50 I.r:l.i.'l.u far vach gal.
used, Testod and proven method, u.nv

dreds of users. Equip your car ine
sively. Simplified diagrams and jnstruc-
tions &1.50, A.swuishmgr results, CGeller,
Box 54, Ban Bruno, Cali

MOTORCYCLES, BICYCLES,
BCOOTERE AND BUPFLIESR
rrmnmlbmabfﬂ%muuhﬂjrlmh - ’Iﬁ:

mnf? o
lrur.'tl.i:m-u drawings 8 ona,

Mowery, Box Lancasbor, Ppem.ucla“m

MOTORCYCLE Cams
and power, Harleys ﬂ&.mm 415,
el e R

ro =
Weat Maln, Turlock, Galifornia.

T MOTORCYCLISTS—New W and IlSEI! DATES,
acmmrln. all mudeh Catalog 10e. Hen-
derson calalog 10c mdditionel. Trisngle,
2157 Harrizon, Chicago

MOTORCYOLE Pnt‘h. new and used.
Mmtlm Balink, 811 N, 9th, 8., Lous 1,

MI::ITCIH.:BIKE Manual, Contains motor-

ﬁam catalog section. Easy
to Bulld, #.rlzt; nterprise Go.,
Bax b, Eta.tlnnA Evansville II i

BOOK "EIJ'&E!:I—HDW Lo D‘hli-l.n It 160
pages, illustrated, instructions, cams, bal-
Ance, valves, nla racing tech-
nigue. ‘Mn'fﬂ lm'u.tast a t.l:miu,i: boalk.
£1, m w.

An m B. Da.lj!
FARTE, Accessories
HD.F'E"E and Ind:llna

tons, chaln for
ann's, P.0, Box

"TUBED MNew and rebulll parts for all
cars, transmisslon, rear end, mufflers, et
Write I'ur ices, Oreat Western Auto
Parts, 2028 No, Western Ave., Chicagoe.

Cleans and chamols [n one
operation, double face, long 111:11
Guaranterd, $1.00 with order., Needed §
every home and car. Order today! ﬂm‘
. chamois, wash-polish mitis yoo
Doealers Bupply, 1527 Grand Ave.,
Eanaas City, Mo,

1.000 MOTQRISTS Needed to make gas
Enving test. Up to 30% savings. For trial
lest offer write ‘h‘a.uu-mnrJu Coarburetor
Cao., Tﬁri' -1121 W. State Btreet. Wauwa-

| CII.H.MITT
CAEY

VAPOR-MATIC Guarantees you in-
Sk e S, O, e
Eaally :gl Gusranteod Im:nua;!it.

really wm'xs_ SL.00 camplete. Give make,
ear, number of cylinders. United Cara
uretor Gompany, 156 South Broadway,
Los Angeles [4, Ci c:a.urnml
TTENTIDN YOUr car on (nat-
bral or artificlal EB-E ‘,| 'Wltnnut alteratlons
ld- carburetor of gasoline system.  Bulld
rmariu turbillance plate for mere
ﬂ-fe. nke time shutoff control for
e:le_ctr ¢ appliances, Easy to install wind-
shield defroster. Cut a five point star with
one cut useful for stemcll. Five above
IB-I'H! 1.50. Mare detailed information
B.Trs Machine Shop, 218 2%nd S¢,,

Dunbnr

T WHIRLGAS Tur'bmarm'. 53, vaporiges
carburetor mixture; lncreases mileage and
horsepower;  reduces monoxide; prevents
vaporiotk. University and oll corporation
testz, Wreneh installs 15 minutes, Give
nuto make, year. John Hanley, 5719 Lo-
raine, Detralt 8, Mich.

HAVING Car trouble? Used, guaranteed
lil.lw t:ﬁkllnum H.ft mn-nq_-r. rp.n.smla—
#on spocial
:ﬁum]" Vietory, mm Ciu.m:lilm:. Gat-

ANTI-FREEZE, Nongcorrosive., in

CADHT=
sive, mnu!‘n:mru oursell, Details for
slamp. Betke, Borgor, Texas, _

V-8 AND Mercury dunl muffler sets

820.00. Genuine steel wool packed muf-
Ners with mellow tone. Glves less back
pressure, more power and more gasoline
mileage. Also single steel wool pack muf-
fler for any car, i5 in place of regular
muffler. Bingle V-8 Ford, Chev. Plymouth,
Pontine, otc., §6.00. Bulck, Dodge, Chrys-
lek, & For 7 yoars ma.nu.‘ru.ntur\erﬁ
of California's best tohe muffiers. Sonder
Muffler Co., 7823 So. Western Ave,, Los
Angeles 44, Califarnia.

PLATING Outfits for muto paris. Con-
nect to A& batbtery. Mo tanks used, Freo
particulars and Iﬁu’\ﬂ-u:l'.l. Guonmetal Co.,
Ave. J, Decatur, IiL

WANTED — Hﬂtﬂrﬂmtﬂ‘:. maotorcyeles,
moators, tronsmissions, parts, ele, Nome
your own price, Write Midget Motors Dil-
rectory, Athens, Ohlo,

FLOYD Clymers Historical Motor Scrap-
book §1.50 poatpaid. This is the book Time
Magazine sald {8 & “must'" 250 early mo-
torcyeles,  aotomobiles  Mllustrated, de-
seTi outr advertisement under Au-
tomobiles. Clymers, 2125 W, Pico, Los An=-
geles 6. Callf,

“MODERN Motorcycle Mechanlces." New
enlarged second edition comprising 500
E%‘IT 250 iNustrations. Available shortly.

lson Brothers, Saskstoon. Canmda.

“ENGLISH ''Motor eling" HlmLu.-& If=-

BE'I forelgn motoreycles.
odels, udverummnu.
2115 W. Pieo,

ETE Indian motercyels and en-
ubulldinz qu]itiﬁ factory I‘.rntnl:d
u:ll.au. mechanles ndlan'’ owners
who have no Ind.ll.n de-n.l.ur nEar
Springfie]ld Motorcyele Sales Ing,, 364 Co=
lumbus Ave., Bpringfleld, Mass.

BOOEE! “'Modern ll.u-turm!a Meachan-
lcs and Speed Tuning.' 435 pages malntes
nance Harley, Indian, Villlers, all British
motoreycles 82,007 with drwings, specifi-

citiams, llll‘JEL‘l.‘.ﬂ.l.l.nt'l.E 'U B. Army Jee
Oerman BMW war faa. III?.l:][ll:ﬂl”lmzl-
w0

torcyelist's wurl‘.shup" 5.
Motarcyoles “Bpeed—How to Ob=
taln IE" &1 ﬁn "Elntﬂnn-a.l Motoreyeling

Facta" $1.00; 'Aut.umnhtln Racing” $1.10;
Hotur?nr:li: 'ih_ltE;llJ.cll-lnn I'rmmml QeSS

c
maors, 7125 'W. Pico. Los MEIH 5. l:la.ll.l:!’
PARTH, Accessories tons, chain for
Hurleys nnd Indians. MeCann's. P.O. Box
114 Ppso, Texas.

100 MILER Gallan! Motor-acooters, m
toreycles, Whizzer bleyele engloes, dr? ot
asicmeblles gaelioe sheiger, No'precly
Pico, I'.rua Angeles 6. Calif.

HARLEY Dmvidson parts. accessories,
:upnlls Elpert. uruicr.-. ﬂ}'llnd.er rebor=

reconditionin 45
Lnns l-‘Bﬂ-l.'rl.'l md up. Hend $1. Hﬂ for U. B,
my Motorcyele Instruction ook, “ol‘,nr-

cryele Bervice Manoal and bhulleting or 250
fm' Ell:r'rll:u Hlnunl and bulletin, Knuth's,

1 Ponddulne Ave.. Milwaukes 6. Wis.

ETJ'II..D Beooters, trallers, midgets, con-

Large manua Tllustrated

drtuhu's dime, Craftsmann Books, Box
1153-P2, Htl'wm.lk!el Wia.

Inth:ntmr Ready for your

bieyele, B0 Spar Miaml Spri 1
b3 o, TS
E
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BOYE! ..ILII hinsu:te :rzpa.!r seerets re.
llaﬂ alg Manual™ @50,
___‘El:z.mmart Ehﬂh:viua‘ bl

FLANES, Beals wings, speclfications,
ﬂ!untn.tdum for h‘ulld.h:m: attractive moter
seooter complete 3, Mhzllm n]mtﬂul.ll:l'

driven hlrr :l 50, |¥MATE,
2138 W. Fico. %ﬂa it
TIRES And industrial wheels. suitable
for seooters, wheelbarrows, farm equip-
ment, etc. All sizes. Bileveles and acces=
sories.  Largest assortment in America.
Bend dime for list. Cyele Transpert Com-
]]Jnéislm Ho. Michigun Ave., Chieago b,

FLOYD ﬂ]ﬂnﬁl‘a Motorcreling Manual.
4 p . 130 illustrations. Complete in-
formation, specifientlons, deseriptions doz-
ens motoreycles. Engines, transmi
r.-.m‘i:u;m:tl;!ra1 aqluara four, two plston sin-

lez, gleeve valve engines, overhead eam-

shafts, water cooled motorcyveles, spring
frames, hydraulle forks, a[ﬂ.m:ars riding
instructions, Two cyole eq and pows
er bicyeles deseribed, I.!Il.l.tl.t'ﬂ.ted Just ot
£2.00 postpald. Clymers, 2125 W. Fico,
Los Angeles B Callf,

BAVE Gasoline, build a motorbike now,
send 258 for complete plans. Motorbike
Bervies, 2108 MeLean, New Albany, 1nd.

AVIATION

WAR Planes, American, foreign. 24
Ii-Ba.LlHIi.III{ lithagraphed pletures, anly
2he; about penny esch. Thrilling, educa-
tional, “How to

ﬁnmﬁlmn deseriptions,
Ide collector's  [tems.  Dulog,
JMP Pitt, Pittsburgh 21, Penna.
dPRﬂ;E‘Eit..Ld]'ERE — Q‘ua]itr.! aei\ilne i||.11
b

l:a.. nolu ﬁ uur specln adeh:f
wnllun dinm Etk:. 'E'tl:-. Btandard Aero-
craft, Pt. Waorth,

B-20 SUPER m_tféu—aet. 0 ofcial
Boeing releases, actunl photographs, fa-

mous B-29's, nent mailing pnc!:-ut 25¢ each
set, 5—!1 pastpald, Llovds, 1411-M Narth-
west , Dklahema City 8.

AmTLDN Mews, stories, (llustrations
Bargains aalm-e] Dime. Alrman, Howard
gt.. Elmirs, M. ¥.

LIGHT‘P‘UANE Manuals bloeprints foor
new designa now ready, HNew l”iﬂl-fﬁt&d
circulara 2 dimes. Craftsmann Hooks,
11563-F1, Milwaokes 1. Wis.

PROPELLERE For snow sleds, alr boats,
catalague Tres, Bl-'nh Propellers. R.P.D. 7.
Ft. Wurtn. Trexns

Rnbln H r{;l:‘:adi rssg:dntlgi‘.l Gnrtlaa

luﬂngnl HNational ..H.'I'J.EI].D.I:L. Bu:
edo, Qhio,
AIR.PLAN‘E.!—-—-I:I‘;::I £330 up. Also late
mmJEIa ennnez wl.n¥ arts, machinery,
Fip Bend 2ic o Ilat .Mn:rat
23!]0 Wmt- agler, Miami, Fl

BATTERIESR, G'ENHMTDES. I-"I'ﬂ.

RECHARGEABLE Flashlite batterles
and chargers. Detalls ata.mp 32 N. 16th
Birert, nix, Arizgons

ELECTRICAL S'UPPI'..IIE. EQUIFMENT

QUANTITY New electrie heaters 14"
bowl type, and two burner electrie stoves
ae or doe, 130 volts, $7.95 eac;h Iu.s
fr’faﬁnfm Elﬂ:?r{i‘ liﬂa%’ ﬂgrd Etro I:
Hew York 11, N ?i' g i

Ninds

ELEC?'I‘H.IC.&L Trouble shooter:
n?ehn and grounds in amnhing elec-

lenks,

t.r]cs.l mapemable to eleciric shops gn—
ners, Fres lterature. T
t-ur‘_l'. nu En.tr. dlat, Eannas City 3. Mo,
ARANTEED Rebuilt  eloctric  flat

i.ﬂl‘n.l b, size, $4.75: single burner elec-
rig ﬁu: lnm Hsu Marko, 03¢ Logih

HAE.!.‘ E].e:h—lu hmmmr Qrulck, easyl
Circular an plana. Rush name, Houston
Maupin, Tipp Clty 43. Olhilo.

REPAIR Electric heating elements with
le;hmcl. te. Bree our ad page 178,
Advance Mig, & Dist. Oo.

MEMN—Open ¥our own eléctrieal appli=
ance amh::u & Gum te, illustrated
Ing. motor re-

mnum repair, Pree
et. ?gl.lnnm Bervice, 4701 WWesat
Pico, Dapt, AP, Los Angeles 6.

GARAGE Doors dashboard ennitrolled.
ﬂ.ﬂ.dl.tlnnal information under *‘Automao-
[E

NEW Eohler electric plants—Other eles.
Lr!u pcumm. new and used, from 250 watts
“E' E F Scnmaltz, 215 Wyoming
.m-p ingston, Fenna.
ELECTRIC Pencil: Wr.lt-:l-:l':u'r“u nll
metals,  §1.00  postpald,  Beyer Mig.,
4515-H Cottage Grove, Chicago 16,

WELDING, SOLDERING, PLATING

PARMERS, (Oaragem repalrm
manulacturers; Gumn 110/220 Eﬂﬁ
a.c, welder, 20 to 1M amperes mtl.n.uuu.s
output, complete supplles, $135.00 [ob,
Ohicago. Welds heavy production, lght
maintenance, repairs. hers, 26800 to

§245.00. Cireulars, supplles, Willlams
Sales Company, Box 41040, Portland 8, Ore.
l"I.FING ]'.ﬂa"ﬂ'l.lt and Il.'hrt:l.liqn simpli-
fled: Practical manual by actual journey-
rnrm. ::pl.ulnln.s tmdu shortcuts for welded
53 Jai4 So. Budlong., Los An-

T, caulnrmu

AH.G Welders wanted by the th s,
Hgm with 516 page lessona m%nuﬂmmer

how=Lo-do-it otos, 52,00 mr
Moeney-back guaranies, Hobartweld,
MI-1244, Troy, Ohle.

BUILD A.C. arcwalder 100, 200, 300 am=

pores, Plans S1.00 each. Welders Club,
AB-E-L'H G‘h:ca.gn 54,

A.C.- Caated
:'nﬂd Etctl IIIE"' 3}3!"’ Egﬁthnut 'ptnnrh-

Welders Clul}, AB- 3133 Ohleago 54

“BUILD D.O. Armld.er wlr.nnut rew!nr.t-
&UE armature. Plans $1.00 each. 25
amperes [ram wehlels d.e. motors, .ll!ht-
plant generators, automoblle starier-gen-
erators, Wolders Club, AB-3432 Chleagn
Bi. Por Sale: WVehicle do motors.
OXY-ACETYLENE Weld| nnd cutting
hn:nd book. Detalls free. Colorndo Supply
. 307 West 6 Strest, Austin 23, Texas

H‘E Model electric welder ill} \ro:lt.
a.c.-de; Wil weld nll metals; easy to
use; fuil directions, Camplete with power

tallic attazhmen

ﬂrex rods, u:.u%v ﬂll ig&lllbﬁ
@ DRVY. elder Mg,
239 H%YIE Canal 58, New York Clty.

SILVER, Mickelplate car parts, ett.. T
electricity or apparatus pecded, only my
formulae. Price $1.00. Formula R.uurm
481 Pacific Bt., San Luls Obispo, Calif,

MULTIWELD 110-220 Volt production
type a-¢ welder, Hairline wn:rul. over
200 heats. Burns 1716 to 3/16™ rods
$82.50. Cilrcular. Phillip Wilson, H09-E
Bridge, Streator. Tl

HWEW A.C, mrc welders, $20.00 to $100.00,
Crowlers §5.00 each, Spos welder 55.00.
Eleciric scldering Iron and tool marker
combination $1.00. Frazee Electric,
B0B. Ban Francisce 1. Calif.

ELIEEIIHTLYRUM lau welders, R;nmmd
mende uArantesd, rhey
Mig. Co, Fort Collins, Colo,

WELDING, Cuttim{e outfits. suppiies,
arc welders. delivery, Catal
20e.  Adastik Hm Wctmng Bu) Ir, 12
Michigan, Grand Raplds 6, Michiga

WELDING, Culting, hlrl:rl-“ 'WBI{l.I.n
in]d#:::lde%gr equlpm-eutm EJn]!.:tﬂn m
H;.Il'l.llbl:m_ h?; s e

]

TUNIVERSAL Tools 8 plece set: CecTee
pliers, vise-grips. channellocks, i.u.!un.uble
wrench, nesdla-nose plier, di &l
tors, nammer, serewdriver—$14 85, mmjt
Ia you need naw?

with order. Dther
We'll ehip ‘them mﬂtl.:_r Dealors
Todl Bupply, I.EET Grn.m:‘. Knnsps
City, Mo.

LATHES, Millers, attachments, chueks,
micrometers, indientors. Mochins Bupnly,
Kewlane, Vermont,

EXPERIMENTERS — 400 WValunble
gP'rlns:s 95 klm!s All mizes, 10000 uses,

E Maco, 20-B Lancaster,
HaHInrd Euuu_

DRILI.. Grinder—0Original patented pre-
cisjon sharpener, Grinds drills to foctory
accuracy, Calipers with direct reading
scales, Oircle cutters. MNew tool grimder,
Lowest prices. Free literature, ‘netory,
Bll-B East 3ist, Kansag City 3, Ma.

ETEEI- Beam trammels for drallsmen,
mechanies, Olrcular free. Clair
m‘uagm‘. ‘Bul: 920, Blythebourne Station,

INDEX H:ld.u for sale. Very Inexpen-
hive, E!l‘t?‘-w# different divisions. Used
on small iathes, deill press, milllng ma-
chines, eta. Make gears. hobbs, cutters,
ete, Very aceurate, and durable.
toy., Teed by defense schools
byists. Write for free folder. Lon
ﬂ“g;u Heads, 2117 East B Bt., Torr

BOATS,

8 In-
Lamn,

OUTBOARD MOTORS, ETC,

FULL Siza, t to shutpt: beat Ifutbcrm
blueprints. 'I!. ustrated
"Build & Boat" L‘,a.tl.l . 10¢ fcoln). “"How
to Build Bools'" $1.00, Gtwelnnﬂ.
Eu:.; Blul-%prlutx Co., bg-n A-86, Cleve-

INDIAN EBllver Arrow outhoard motor
Enrt-u Indian Motorercle Bnles, Inc.. 364
olumbus Avenue, Springfeld 5, Musa.

TEN FPlywood boat plans H-Dc

C.‘ali.!ug
bont bullding plans 1 The Rudder, 1
Murray Sireet, New York

ﬂﬂTBDﬁRD Hntur ::lrlrLa all mli.[:a. new
and upsed, Outboard gear lubricant, 50
centa a tube, prepald in U, B. Life pre-
server cushions and kidd bl:lbn. Lauson
engine paris, Oulboard tor Mart, Ing.,
315 Atlantic Ave., Boston 1l:l Mass,

J'.E.'. rhtmpe od! Fort Falrfleld, Maine,
¥ your Evinrude or Johnsan,
INBDARD Marine motors, propellers
fittings, conversions, Charles Stokes, Caold-
waber, Mll.‘.hiﬂ

ARDS — Bave 15, Good
Commonwealth. Boaton, Masd.
cm-m‘.mw
Wﬁu,n;ln Hunt‘v[!!a N,

EU‘E"EE Welder—Far home, farm,. fac-
Makes even beginner an expert, Im-

prnr:d on avy. Fully

uglmwllh Metallio and Flams
Tar ndles, earbons, rods,  fluxes
. rections. Opera

& senad
Super Welder Manofacturing
Ca.. Dept, A, 33 East 10 Street, Now York.

MACHINERY, TOOLS AND BUFFLIES

PATTERN And model maker supplies,
tools, hardware, engine castings, l.a.pq dirs,
belts, pnlltl;;: steel, snw mandrels, Cata-
log 1 unded. Tcrtt nnd Sons. G304
Patterson. Chicago 54.

UBEFUL, Practical metal or woeodwork-
Ing tools—DMills, shapers, mm ed,
visrs and many othe Wiexly built usd using
Lewis plain or semi-finished castings, sup-
plied with materinls and blueprints, Coat
o fraction of comparable finished toola.
Blueprints only a.'ra.llnble at nominal cost,
Eend 10e to eover cost of malling eatal
cepins 1 e, VB Al
Ag.“ quuu una, pt. M-47, Los

BTEE'I'.: Hand lruﬂu Immediate deliv-

ery. Clreular free. Diverso Products, 610
H. Water 85, Milwankee 2, Wis.

HIGH Specd taper shank crills and
taps, ke new, 'M'.E below 1ist m-rltu. :Euq:
212, Milwaukes= 8, Wis.

IT'8S Hew—Fool pedal starter and re-
e Ciseumer free. Pestery. odsles i
[ T . .
Mfa. Co. Spirit Lake. Towa.

%]
B:ri.ﬁ. gll makes and models, Bargains re-
It motors, Crandall Ht:h . 080
BOAT Duulrner: are highly
mpleta murae
ARINE Power—Easl
Ford motor [dnu'::uuﬂ. -.]:ﬁ.i :'E.'i-i‘?':m -Lg

parts and kits. Complete catal
25a (coin), Osco Huhn Corp.,
gﬂaﬂm Birest, Dept, Ph:l.l.a:'l.tlphl.l. 34,
rRINR,

TSED Outboard moter parts. Outhoard
lnéml-qm%:. 1194 Remson Ave., Brooklyn,

ENGINES, MOTORS,

BIG Pay jobs in welding. Complete
welding lessons and l‘th‘.'r:hw books. 016
um. 41 lessons. $2.00 Money=
| 4 l;'llnnntcr: Haobartwald,

DYNAMOS

ox 1245-M1,
"I'“[IH GYLINDER Alr  compressors
818,75, Motora—various sizes. Hoffman,

6840 Parrish, M. College Hill 31, Ohio,

AUTHORIZED By W.P.B, to sell Inven-
tory of new ae, nud d.g h:li&liut motors—
Both geared to 4 rfem Shal ed 1250

r.p.m, 11I!I 'rnll‘_'t. Iden] for tJmI.ng devices,
display n hriee o motar
£1. DI]-. n ﬁ!tlh.t 2 q\r 'w!-lll.h
21gr, .P helght
ik, wmtn 3 ﬂ.ﬂd zﬁn or “posta

Products Company, 114 .
First E:r-.-ct Evansville 8, 1nd.

le and gt mu;i:ﬂm Mntur D'%%;
E:a. Hox 'Iﬂl &nrm.u

amn'rm E I:IPMI.NT nunz
UILDING COURSES

learned. ‘I.l-'r.lt-cr

HAND Balancin
W, Power, 121 W, 1Fu.a. a!nma.mn, Y

GRIMD Drills any twist in three d[ﬂ'er—
ent point angles like factory. Sold - at
large chain stores or factory 52,05 mpnld‘
COuarantesd. 1512 West Blauson.

Ecles 44, California,

46A POPULAR MECHANICS

REMOVE, Prevent rust Et:h.l; gunra.n.-
teed  formulss $1.00.  Hamilt BH0-A
Bouth 20th, Nowark 3. New .H!run

Mmghﬂmmi:‘ﬁmnml defonso m!‘u;h'-l
Funs n.IELLm coursy, 3
51, Institule Culfura Plslca {Fm .ﬂn:'r-

tado 941, La Habana, Cubn,

LEARN Boxing. Jiu-Jitau, wnehi
%ﬁe$lw1ﬂ_?xh l:.'ﬂnm,];nnInet.lia-m‘E wmtrlﬁ
ton Blvd., Chicigo 12, = " i

. o 12,



BECOME Muscular! Holst 200
overhead one arm! Learn wlL:hull’t:Eﬂ
positlons, expert’s secrets, “knack'
men oul-UIL large! Show you'ro strong-
ut JI.Il: 200, Becure “Eonck of Lifting'
;l. ; Anuml'n,n 619 Walson-P, Grand

Michlgn
-BELLB, Exercise equipment.
Courses., clal offers! Free booklet.
Good Barbell Co.. 3361.-PM Watson Rd.,

Bt Louls (5). Mo,

SPORTING GOODS, GUNS, FISHING
TACKLE, TRAPPING, ETC,

GUNS Refinished hke m:w by factory
methiods, as used by leading ﬂu A=
facturcrs. Send for drtu'l:ﬂ-l‘ Iddietown
Meial Pinish 111: E.\uannr 45 River Road,
Middletown,

CASTING Eodn.. Hﬂ:e your own with
our and offset handle. Drawings
£1.00, Complete handle 8350, A, O
HBishadl, B535 Dh.'l& Detrait i H’.I.i!h

“PLAN For plenty’’ ammunition. Oun-
ammunition list 2ie. Frank l'anah. Vicks-
Q‘er. Mississipal,

MAKE ¥our commando or hunting koife
now! Bupply of Anest steel and complets
instructions 1,00, Interlake Metals, Box
1882-C3, Toledo, Ohio,

mbardine shirts

ARMY Oflicers” dark
1350' 1!3: retall price. n be used for
ahe™ iilitary. Batibmant & SUDRY Con
Inc., 199 Macket, Newark, N, J. i
IDEAL Xmas gilt for boys—Used army
eq:unmz«nt. Pup tont l2 95: canteen, cover
and cup §1.00; messkit T5e pack $8.00:
l.r'ld.l\e belt " 50e. Gﬂmplm Bet  55.00.
Samet Sales Co., High Point. N. C.
T HANDARMS, shotguns—with

Riflea, &
ammunition, Calts, Smith & Wessons,
Harringlton R&mu.rda.m Wnadu.n'lan Hi-
Eta.ndnrds n:'t
rln:ﬂuld.u l:h: List lﬂc

mﬂ Bfl
Rudn]gu. son, Eansas.
NG Rod hnlder -.dju:u.hle all po-

FISHI
sltions, finest made., regular $6.00, special
§3.80, Bteuer. 1377 Hnl t. Ban Franelsco.

TELESCOPE. Powerlul arm T‘ type, 5-
mile range. Has n-ulentmcal? srl:lund
dimm. lens. Length closed, open

16 in. Omly £1.20 poatpald. ﬂatisfutlnn
nratiteed,  Utiea Mol Order Co., 923
gle St., Utiea. N. ¥.

REAL 10 Power telescopes $1,00, Unite
23-B Lawrence, Toledo, Ohio. wL

TMAKE Your own pﬁ:m‘l.-:l’u] eMclent na-
trancmical telescope.  Ferfect lt'mn and
lrl-ﬁtrmllurm 50X :1 00, 1003 §2,50. 200X
§3.50. 400X £5.50. Instructions nlme- i
Carl J ..Tal:n.er _Manorville, N, ¥.

E]NDDT.ILA.RE ‘.'}I all kinds bought, sald,
and traded.  Knoxville Company, Traffc
Station Box 7, Minneapalls 3. Minn,

PRECIEION Linses Achromats Pyrex.
2" x2" optical flats. 85, 6Tmm dismeter
142mm [ocus S0, 18mm diameler 35mm
focus $2. J8mm diameter 182mm locus $3,
Lenses for Ramsden eyepleces, 1 dlam-
eter 1" focus §1. Tmoy dinmeter Tmm fo-
cus 51. Bend for free list. Maydor Prod-
ucts Corp.. Katonah, M. ¥,

BINOCULARS, Watches, diamonds. Buy.

,I‘gl"]w'l. tende, Paul Schweer, Dunnellson

.ESTRBHBM.IEAL Telessopes, binoculara,

microscopes; bought, sold, re-

l:ult‘ed. "Send 10 for list of instruments

wanted., Rosmussen & Reses, 41 Markel,
Amsterdam, N. Y.

MAKE Your own eficient compond 1 -

groacope. Lenses ond insiructions
£1.00. 100X $£1.50. 200X £2.00, Instrue-
Carl Jamer, Manorville,

tions alone 10c.
N Y.

MICROBCOFES—I5 Years buving, sell-
ing, exchanglng, repairing  nccessaries
research, industriml, amateur. Mational
Er:icnllﬂ.-n Tostrument Co., 119 Chambers

. Hew York City T.

ANTI'-'I'UIS. RELICE, INDIAN GOODS,
CURLDS

INDIAN Relles, coins, bills. gems, cr:ra-
tals, eurios, efe, Ilustrated calalos
H. Danle

100 anclent s.rruwham:m 53.00.
Hot Eprings. Ark,

ELEVEN Good box traps. Complete
hloeprints, 30¢. Wesho-Too, Box 51, De-
trolt, Aich.

BHOOTERS And gun lovers interested
In gunsmiihing and homecrafts write I'm‘
information, about a I3 l-n-lfwﬂt- platol f
oy, free, The Commercial Designer, :Em:

2, Terre Haute, Indiana.

U. 8 Navy leatherette water-repellent
sheep-lined conts, Black., Double breasted
with full, thick, all plle colors,
Etrﬂ'l:l.i: mt.t,nn-].l.ned Bleeves, knit windeight

15, Hﬂr morchandise rejected l&r
W‘J:.'T I'm' all Irnpcﬂtctim Hizes 98-

t only 520.60! For descrip-

tive m-lr:a j.u:m. lense sand 'pi:au.:e, Mili-

tary Trading 250 Market Street,

Newark 2. N. J.

TRAF Pox and coyote; on 'hi.rn lr.ruu:nd
or desp snow,  Learn mnd Lricks
outwit the sly furbearers, mu l.ll:lll‘.ﬂ.h!ﬂ

circular. Q. Bunch. Welch. Minn.
By Arrows for recreation, nunt:m:.
fishing Buum'ul nrehery  instrootion

u_s &0 illustratlons, only ﬁI:ln.
Misten catalague froe. ﬁ.rl:-'hcrr Sales
Bervice, 817 Bouth State, Chie
USED Ouns, bought, sold, z:r_'hltll:d.
;..‘ut smm? Howe Fur Company, Coopera

BJ-!GTG'I:IN Ehtﬂsﬂ" Qur 12 gauge & and

Limited supply, Shel

ulnhll:htd Nll!n s : .,E,

Clark ., 2028 W. Fondulac
l'n.u.‘:ee ‘Wihsconain,

landing nats,
mocks, Dollar
emall shuttles

AVE,

NETCHAFT Klt.-—Hm
Tile UBI'.H.. lve nets, hamm

1 br large, medinm,
{paten ]-. FRUEES, ll:luu!'rltnd Instruction
booklet. Bmaller kit:—Aedium muttlu
uge, booklet—E& Heteraft, B,
edo. Ohio,

ARCHERY Equipment: Catmlogue [ree.
L!ld ‘Wut. Archery, 2209-A Enst T5th, Ohi-

l-“'lE[.-II GLASSES., MICROSCOFES,
TELESCOFES

WERFUL Tel lens kits—Bulld
olT owh astronomml ar mtunz BOOTE
af fractlon uweanl cost. Matehed optleal
units otoly finished ﬂ'ld!’ to nmuut..
Posteard ngs  construction  plans

T I Eiea s o
wal=
ues. Pfleegor Optical Co., P-12, Bunbury,

TIC Telescops Ohk'l:u\'e ar
e-:t-ur. tive Toous.

G-emrsl u.l.nlu: 15, Ross
T0 West Bm-udwl:', Now York.

ARROWHEADS From western states,
il_tﬂ:hsn!&th Lynn Crundall, ldaho l-"nlln

5 BTONEACGE Indian toolz e, Ca
Gc. Bistershop, Northbranch, EKansas.
ANTIQUES, Furniture, ching. l]asu. ;.aa-
purw:lthr.a. timts, firenrms, swords, dng-
f: ree,  Antigue Store. 8 Son
IBth, Philagelphis 3, Penno,

MUSEUA Euppuaa Indian relles, fre=
nrms, fossils. curios, minerals, den deco-

RAISE Oiant Chinchilla rabbits,
Parm, R160, Bellersville, Penna.
LEARN All nbont Angora rl.bb;l woal
Im.n.a lau [11] pn‘und_ Book tells-everything,
E—Han.agement regular §1.50,
l.'l 1.00. Gn alog oras fres. Orin-
Ed.wnrdsvll.l.n Ilingis.
ARD Pups: Champion sited
baiutiﬁ- Franklin Young, R4, Riverhead,
Long lnhmi. New York.
RAISE Guinea E.lu Make mnue;u' it
home. Big deman Free booklet. Tay-
lors Quines Pig Farm, Hupeville, Georgin,
E Rak Tar
(A0 CHIR [ Bl U aansas pgl
duml:ling tw-un.l:r.f bres s.nd
magaxine for three months 250, Address
American Bmall Ebﬂﬂ Farm.er Dept, 3,
Pearl River, N. ¥
RAIHE Your own meai—also maks mon-

ey raising p“i! :Elauli:!ut dime., Geb-

hnrdl: Farm, Museatine lowa.
RATBBITA: Fiemish O Olants, Hew Zea-

lands.  Reasonal

Young, Riverhead,

pricod. Pranklin
g Iilnnd, New Yark.

MICE, Rabbits,
tlon 10e. Jim Houwe Flp

lgcans, Informa-
Ohino,

Willow

FARME, FARM I..l.hl'l'.‘l. REAL ESTATE

WEST'S Fall catalogue; new hig cata-
logue of hunﬂradn of farm bargains; in-
cludi best buys lu Peona.. New

York, o laware and Marsland, For
your copy, absolutely free, write to West's
Farm Agency, Dept, HE, Pittsburgh 18,
Penpa.

FARM BHargains,
T midwest siates, Many fully equipped
for convenient gquick start. Many ple-
Lures, Special service to halp you locate

Free winter cninlog,

guickly, If you atate requirements, pay-
ment plan and general location desired In
first leiter. ted Farm Agency, T-MP

Bouth Dearborn, Chieago 3, T11

—maaa b= L

“FARM Du.lh.ln: mailed free, Hundreds
of bargains. Mew York, Connectiout, New
Jerscy und 21 other states Maine to Flor-
idn, west to Texai, Californin and Oregon,
%rw}ﬂmutr, 268-F 4th Ave., Now York

ty
YEVERY Good book on count Il'rl.n.:
Free 18 page money-saving catal IE,

treasury of expert advice nnﬂ kmmm;um
::.'{mira ome gardening to full time farm-
ng far

rofit and plensure. Country Book-
store, Noroton 27T, Caonn,

FULL Information how to secure Floridn
tax lands Including lat of 100 tracts now
pvallnble §23.50, rida Tax Service, 8007
Nebraska Ave,, Tampa, Florida.

rations, Illustrated catnlogue !5 Mu- OZARKS Guide, Lonsdale. Arkansas.
peum Supplies, 8601 Oub Chicagn 31, | Magazine for homeseskess,  Sportsmen.
Tllinols. Year., $1.00.
"OUNB, Indian relics, minerals, ahells, OZARK Farm bargalns. 5 to 5000 acres,
ass, china, lnmps. List 5c. Ouy Bauls- I"muk Mountain ‘\"I.e'w :Hu-

t¥. SBpicer, Minn.
EWGRDE thlmﬂ.

dns:ers. ﬂ:tulu
AFRAE, trated Lalog
Abnls. 8 I!H-u A A\ Lexington Ave.. Kew York.

70 GENDINE Indian arrowheads, S1.00,
Cat. Goo. Holder, Glenwood. Ark.

MINERALS, Coins, ItHTEFi lnd‘.li.n rl.-l—
!ﬂ Istols, old ::Im Catalogue Se.

boy Lemley. Las Cruces, New Heum.

INDIAN Rellcs, | hE'&d'I‘l:llt :ﬂdm I:I.Irh'.!
minernls. old glass, Cactalog 6o Indian
huseum., Osborns, Eansas,

DOGE, PETS, BIRDS, RARRITE

CHIN-CHIN Giant Chinchillns. KEing
of rabbits. Most valuable fur. Best meat,

Most prollfic, Small _cost, 1..u.r profit.
11’? low Brook Farm, R.D. 15, Sellersville,
TR,

RAISE Moneymaking Angora  rablbits.
Wool 50,00 pound, Plenpty markels. Por-
Hﬂiﬂun free. White's Rabbitry, Marion,

HAISE Rabbits, P‘uod l'l.1:r
Pedigreed $2 to §5.
ﬁrlms. d0e. Tunstall Hn‘b

D
[Ty
tr:r Oreenville,

Puvpﬂnﬂhmﬁiﬁ' Iﬁmwhat dﬁmyuu
] res,
t.iuln 108 _recognized bresds Hasa Ru:.Pq-i

Kennels, Chazy, N. ¥,

FISH Pancier! Pish breeder! Stop com-
plaining about fish food. Lik-A-Live—
nward the Blue Ribbon 1944 —solves all
'{n problems, Rnnlutl.un.u.rr fish food.

rite for moare ree nmnln.
Lik-A-Live Fish Food Co, Bax Mid-
wood Biation, Brooklyn 30, New Ynﬂ'_.

RAISE Rabblts for us. We pay £0.00 to
£18.00 each. Continuous market.
Eul!-tnnlcbd Liternture 1, Honsens Rab-

E 1347 Miller Ave., Bnll Lake City §,

RABBITS. Most breeds. Write needs.
Bay Forms, Box §9. Hoyward, Calif.

BTANDARD Rabbit Journal, Milten, Pa.
3 years $1.00. Bampls dime.

§6.00 MONTHLY ACTEH, TEAr
m-m' pr.l!:s{.- $176. 00, ?m ].lsl;. Box 425-F,
Carthage, Mg,

HOMESITES $300.00, On easy payments,
In G#Ill'urnlna Iuﬂ:‘l.l-ua't E‘N‘dl!‘l:l spot on
D-Dd ALty f Maorre Bay, midway bes
tw Laos lm und Ban Fransiseo,
thdcrl’u] :ﬂ-uh ng, boating. hunting. Ex-
eellent sofl, mrt water, Grow fritlls, vege-
tables uuultrjr ete. Tnusoal investment
gporflm I',y. Pree lterature,  Richard
6580 Hellywood Blvd., Hal-

Ifl'qu-g! _ﬂg_ cnlLrurnJu..

GOOD P‘nrm&—ﬂ-umhup. Wuhll%?tun.
Minnesaln, Montana, Idaho, Oregan, North
Dakotn, Dependable crops, favorable cli-
mute, "h'rlr.-u for Htcrnlurf' lists describin
typleal farma. Specily which state, J,
EB-'I‘ 115 Hﬂﬂhem Pacific Ry,, St Paul,

DZARK Lands 1'01' all purposes, Actual
river frontages. ncres 890,00 mnd up-
wards, Free list a.ml literature. Hubbard,
216 Grossman Bldg.. Kanses Clty, Kansas.

FARM MACHINERY AND EUPFLIES

NEW Farm machinery bogk. Learn your
Iii"m machinery better, A time and mon-
%r ver. $1.00  postpaid. Wirtison's,

est Burlington. Town,

BUILD Your tractar Irom second-hand

automobiles. OConvert your horse drawn
Iarm equipment into tractor drawn cquip-
EIJIIL Nolan's CGearage, East Wareham,

LSS

FOULTRY AND FARM SUFFLIES

KNOW How to ralse try for profit
Read Mortheastern Poul an. Evety -
Bue packed with helpful hints and otl-
cal suggestions. Lateat articles on breed-
ing. Iundlngu and mBnnnmmL Head na-

tional now., 1 ﬁ;f 6oe; 2
years &L10 Nm-t.neut.erﬂ Itrymnan,

376 Boy tm: Bt.. Boston 16, Mass.
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SUBSCRIBE Today for mest mvl:l'-v
monthly helps on pool ralial Experi-
mental farm tested methods. 0 l."-ﬂ-'l.'-l
50c; five years, $1.04, P‘oullrr Tril
Dept. 30, Mount Morris,

RAIBE Turkeys the oew way. Write for
{res lninnn,a.l'.lm mtnlninmuﬂ to :mh:u
up to $3000.00 in your own k yard,
dreas Mational Turkey Institute, I._ :l.
Calumbus. Kansas.

mcmzmm—fuulm—. live stock, hor-
tealture. Write for free price-list, Cur-
rent single coples, Over 0 different biig-
iness, vocational and diversion periodicals.
dnmmcrmul Enmvinx Publishing  Co.,

M Marth Ritter, Indlanapoliz 1, Indinnn,

YOUR Grestest poultcy problem  will
look slmple when you read American Poul-
try Journal rr:a'uhrg hﬂum poulirymen
do, why not B¢ year, b yewrs
$1.00. American Poul l‘.l']' Journal, 534
Bouth Clark, Chicago.

PROFITABLE QOCCUPATIONS
MECHANICALLY Inclined men —

and rata general appliance r & up.
Comp ustrated course shows
how, refrigeration, mm.r u-

T.sty u'pnhr
Dept_ 447, 315 N. Central A'l.r: hilcaga.
RAISE Moneymaking Angors rnblﬂh,
Wml =1 'ru:l Plenty markets, Cash in-
Tare tree. Whltes Rubbitry. Dept B,
ars I ' f £, +
Mnﬂmwﬂhi o »
EXCEPTIONAL Peacetime opportund
gupﬁkaba a m:l:lu::t.lun lﬁan:yig:ggj w
va"ﬂu Cale mm.ﬁ“ﬂmum’n 1}'
‘WEI-DI.HG Pays, I.mm with 1942 trade
phum] text m-.mml 5 Dur HI:I

thn—t.wtl ﬁﬁ“ h'H 3 "l'rl:rr ﬁhlu.
HU&HRDDHE Grown in boxes. Spn
instructions $1.25, Garﬂun B33 Wj].].ll.m,
Winnipeg., Manitoba.

2000 YEAR In ba.c.‘lra.rd_ Treatise 10a.
Moyer, B-252-F, Milton, Pennn.

T PHOTOGRAPHY Without camern, phato
stamps, Instructions $1.00. Alvin, 553 Wil-
liam, Winni Manitoba. st

PLABTICS, Molds, plaster casting in-
structions 502, Alvin, Willinm, Winni-
peg, Manitoba.

MEN—Open your own clectrical appli-
anoe service sho Gogmlcﬁ. mustmt,en
course umrarln ouse wiring, motor re-

applipnce repair, Fres
;!Imu Service, 4701 West
Pien, DepL A-12, Lee Angeles 6,

BDGE On leadership =ll 1
should have, Price 35c, Barma;ue“ﬂl: EEE
Holyoke, Wichita 8, Hansas,

PANNING Gold for vacatlon expenses
or uucupnuin& Free ].l;?ig]:im bo:étﬁlr
Hox §18K43. Oakland 4. Calif :

CAEH In leather ornaments. Make ab
home. Sell an sight, Wrile now to Vogue
Leathers. Box 8, Fairfleld 3, Towa

TYPEWERITER Re a.i:rme-n urgently
needed. Earn §40 to 860 weekl re time.
Our easy to learn home s COUTSE

how to r_typewriters. . Write

teaches
for mm Ininrmn{:lun.

Houston Typewriler
R:w.‘lr

Bervice, P.O. Box 83570, Houston,

EZILTEP‘TIDNAL Profits ralsing mink.
Finest breeding stock avallable. Details
furnished. Pranklin Young. Riverhead,
Lang Island, New ¥Yorlk.

GOLD-BTAMPING, Excepbiona] past-
War nwnrlunitﬁu Free booklet. Eum.e Cli

Blzoc:llll'.:l 1273, Bpringfield,
assachisetls =

ELECTRIC ﬂ’lﬂdﬂ are every where
E buildings, homes, 'tpn.rlngl;luu (T
ries, Fopaits inerenstng, r casy to
learn course with piotures and drawings
tefch you how to repalr these clocks. Eleg-
Co., Dept. A, P.O. Box 2350,

Houstan TXAs,

LEARN Rdﬁ;}tﬂ;ﬂ-l[nhﬂmmnﬁ% ?rl‘.:ﬁ

:nuu.r oW Te F o g
t.'uum PE'U D?ct. Mechanics School,
1-FM, 4703 West Pieo, I.cu.ﬁmuﬂ,
LOCHSMITHING Mow made easy! New
course teaches you how to plek locks, fit
keys, de-code, mutark.ar ete, Belf-in-
struction lessons, argnin price, Freo
details.  Write !{r_tsnu Company., Dept,

1-02-2, Chicago 4.

ANNOUNCING Hew home Jl'l.ud:l' course
in sommercial baking. Cood fleld. Kearly
depression proof. Common u.r.hn-ul educa-
tlon uul‘:l!nlsnt. Bend for freo booklet “‘Op-
portunities in the Baking Industry’ and
requirements, National Baking Schoal,

1315 Michigan, Dept. 343-B, Chicago.

POBTWAR? Prepare now to become as-
soclated with us in an essential proven
profitable professian, U'l‘liveﬂﬂ Extermi-
naters, 850 Margate Terrace, Chicago 40,
Iilinods,

£40.00 WEEEKLY, Made growing mush-

rooms, Iresh, drled. Dominion
331567, Free spawn. North .ﬁ.ﬂ‘.’lﬂ‘it‘l.ﬂ..

165F Yonge. Toromto, Canada.
BOMES, PERIDDICALS, FICTURES,
FOSTCARDS

INVASION Pietures! “Invasion of
France." *‘Invasion of Italy," “'Invaszlon,
Bouth Pacific’—3 new sets, meat mal

acket, each cantaining 15 nctual offici

ericin armed forees  acenes, ;I.:l:
21,7 x315", 25c each. EBpecinl offer, De-
comber only: 2 packets each series, total-
ing & packels, §1, postpaid. Ll:u:.rd; 1411-M
Northwest 17th, Oklahoma City &

CHRISTMAS Oift for wounded rm]dl.m:
post cards; Yellowstone, Yosemite, Kiag-

ara, Grand Canyon, ete. 10 samples 25a.
Free lterature. 250 car repald 85,00,
Cuarantesd. V, R edien] Lake,
Wuhjgju i

very Mason wants, We have
Hnm!u bwh for Blue Lodge. U.;a%ter

over. Bend
Sowe. Enight of Exthing.
ts of Colmbus, Kl ste, Eﬂ :
Publisher, Inc., F.O. Box 'IHJ‘D
Chicago &0, TIL,

PE. All kinds, Write. Novelty
Jol-A Eldred, Battle Creek 21,

IF It's wealth you desire—Send 1,00,
Financial Hu.cmu Councll, 5271-D Foun-
lein, Hollywood 27, Calif.

PIN-17
Btidios,
Mich.

A
Grand Central Annex. Hew York l'l N ¥,
CHEER Your in aer'l.'lne with Bite
Blar Greetings, ust malls enaily.
Religlous, Imn!rlnl. Er:nd 51,00 for threo.
Frank Martin Company, Marshall Build-
ing, Cleveland 13, Ohio,
WE Eu:ppL:.r B.I:I tcchnim watch mak!nr.
repﬂr nnm: I:In-. farming, hom
Aszk for fres cata nu

tl'ic uuh m;tu Intu:rcatin!r Fou
-ﬂ“ gu-aa: 'IH':.st 42nd Btrmt.

MC Hew

MODERN Steam car :l: 00, Floyd C[rg
mer's Histories] Motor Scrapbooks, 150
postpnid.  See our ndvertisement under
Automoblies and Motorcycles. Clymers,
2135 W. Plco. Los Angeles 8, Callf,

ARTISTICO Girl plctures, Real models,
40 phntu Iur Bl W’Ewlpnld. F'%I ditl:or‘-‘;.
1:|ﬂ|:mt Ky
BAOK-DATED Magazines, for , do-
mestle. arts.  Cata 10¢_ (refunded,
Cleerone's, 083 Flrst Ave., New York 17,

THE Lile story of Miss Alverna and
"Specdy’’ Babbs 11.&:1; of the Dare-Devil
Circus.  Profusely illustrated, Over 50
authontle plctures. Amerlcas premier
stintman ind woman relate In & most
amusing style thelr amazing, unbelicvable
experiences In original stunta!  Movies,
state fairs, circus nnd carnivalsl Bull
flghti in Mexiea, riding n moto
instend of @ horse!  Aeroplame erasies,
ballooning, nuto and motorcyele racesi
Motordrome  and

100 ABSORTED Upused views $1.00.
Others 200—$1.00. Forelgn 100-—§2,00,
Coltran, 133 Foster, Burlington, Vermont,

MNEWS Abaut, artleles for science
thusinals in Amiteur Scientists’ Hngnzlne
Copy 45 North Evergreen, Memphis,

Tenn.

HAVE Mone
apecial eut-rale
507 of original
Flushing, New York.

MAGAZINES—Business, vocational, dl-
verslan. Eeep posted on conditions, devel-
apments, op tunitlies. Write for free
E‘ﬁ'ﬂcb-lhi: rrent single l::uni-e: Over

differenl periodicals. Commerclal En-
Fu.\l’].‘l'.‘li Publishing Ca., 340 ﬂur‘Lh. Rll'.u:r
dinnapolis 1. Indiana.

REBINDING: We hind magazines, old
books, Bibles, hymnals. Heckman Bind-
Ery, ] Dept_ o, Nurth Manchester, Indinnn,

BOOKS Full af formulas, money mbk=
Ing ideas and Bargain Eu:em Gulde, Lit-
orntu.m iree William Prowell, 818 Wal-

lace 8t., Penna,

SENIY GI JI:H: “Prench f ﬂ:w Armed

Price 4bc pnﬂ.tp.u.l.d.. l{;{
P'}lhllﬂuma. 101 Park Avenue, Hew York

by writing for our lists of
books, many at less than
e Pines, Bex 33,

HUMORODUS Xmas card. Sample 10c.
Refsinger, 344 Perry 5t Columhbia. Penna.

EVERYONE sh.outd read *“Jobs Cialore
After the War." Details free. HRittor
Hales. Bloux Falls. S80. Dakota

HOW To u.cnumui:a.l'.e bl mnn.er easily.
Guaranteed successful workable plan.
Fres detalls. Goldsmith, 37-P Hirst, Lans-
dma Fenna.

EAUTIFUL Colored pictures. No
rh'h nﬂl].datu free. Curtis, Box 1916, Den-

.ﬁ RATT AL View of Lif g, enfn=
min meu?tn 'l:rrba::u.. i I-l i
Deautles 1,00,

ART Oal
Reed Novelty, D: . PM-G, Box 4,
Village 8, HL?’Y. Pt - ocars
“PIN-TFS," 180 Enrnom girl subjects!
Eun bargain pack Clover Novelty
Company, Dr._rp‘L 21-DD Hullu T.H. ¥,

PIN-UOPF Girls—8et, 10 sotual gloss
hnbu:ranha mzm 1we‘!|.en. “!:l:|l,‘|.::l'ut""'r

t package. each, 5—&%
Phﬂuld.. 'Llusﬂaa lll] L Hnﬂh'li'nh 1'1'|‘.'h

Pll‘:l. upsE, ﬂﬁt'l.tﬁl z]mr photg-
‘I{Ewuoda glamourous fAlm
slars, !i-ll len new fascinating
2[! far £1.00, 45—§2.00. diﬂrreni:pmim
:Haum Charles Hmt‘t., F.O.
Ell'l'-l Esnlucky,
HOW To get what you 'wu.nt Psycholo
method. Uni t"bto.‘l: §1.00. n’ék:lnvezmr
Pu'b]:lal'llns Co., Casslus Street, New
Haven 11, Ean.n
T BODKEFINDERS! " [Mew, used, scarce
books) secured prompily. Send wants,
geﬂtnu. Box Z333x Capitol Station, Austin,

1:h.;

X e kot B e

T FREE Catalog, lowest prices, dum:u.un
and foreign mau:lnﬁ. mwaﬁap
fessional and trade journals suhmp—
tion. Agents wanted. Butherlin Magazine
Agency, Dept. M, Ringgold, Virginia.
% PIIH HPS 3"..:5:3 Gn:ﬂuﬁmal cut.!uﬂlﬂn
i-ﬂ:nlnpwu- or 1,00, 160—&3.00,

pP il: Btudios, Wyom-

Ing, Penna

WRITER'S lmtructlun books.  World's
largest collection free. Humanity
FPress, 320 West -i:hm El-t . Mew York 18

GORGEOUS Full-color pin-upa. 50 dif-

Ieh:nt. 1.00. 160 different &3.00. Saomples
eron Fox, 1034-B Carolyn, Ban
Jl:u' 10, California.

il LIES" Contalns eartoons. Eum
gtories, 10c. Alstone, 408, Lunenburg.
Mass,

" PIN-UFS. Gor rls, full ecolor,
Bam Axi0 a 3" & lﬂr.'. }.rr.hur
Fowier, Room 1, @87 Bamer
vilie 43, Mnss.

NESE Physicians, secrets, 168 e,

rore lustraiions, unpublished tru

eret healin u.'rl: peaulinr n'u,rt.nn: 1
Box &I37, Ma -

tan Station, Los Angelos. California,
SELF-EXPLAINING Bible: Illustrated

ﬂ.l:uu.‘la.r free. RBox 448-P, Minneapalls,
nn

T BOOKS, { Out-of-print, n.ull msed )
qul:ul:l:r:gKFplied Mu;iau.c bargains, Cat-

rx AvE.,
Detrolt 3, Mich

DRUHKWEE 1 & disemss which re-
sponds to treatment, Medical skill :ﬂl.m
human thy prove successful with
lguor and drug cases. B0 years experience.

rite Tor
The Keel

TI:'E'E bnnk o
Institute, Diight, T,

GAMES, EXTEET&'[N'HIN‘!"

CHARACTER Roading. Eyes, nose,
mauth. head, analys ustrated—odu-
cational.  Becrets revealed, Postpaid 81,
Cirover Publications, 381 Bartlett,
Franciseo, Californis.

YANEK-E-TANEK Bets. Will make 1 ]Jarge
“EF!E ' ehoots. Al ‘nf"“'“ H ipped X ‘IE
tan r i .

= et il Br gl pp':d

ﬂeld nltce 3 ma.t:h.l.na 4
U{Ic cep, 1 feld rndln M‘Id 1 mld-i:rli.
A h:nut fu calored. A wonderful pres-
barmln at £1.00. Add 35 cts. for
e ui:kl- Ca., IH: KW,
1st EE 'Bvlru'ril!e 8, In

BEAUTIFUL Girl
pases, 12 for 5dc
Lawrence, Toledo, Ohlo.

ictures. Attractive
ted Arts, 2308-0Q

43A POPULAR MECHANICS

BOUICPTHDERB 219 So. Marengo, P\!-!-
::Iiu Calif . Golrges, wanted.

THREE Flaying card games. 26c¢ pre=
Box 841, Dcm'e'r 1, Colo,

paid

m%“}”mmm 1855 ‘square, $1 sctier, §
ich BT itk Ave Phil

ndn:lphil. 33 P:n.ul..




MAGIC TEICKS, PUZZLES,
JOKER NOVELTIES

MAGIC Is funl Bend $2.00 for apparsius
to perform- 10 different, startling tricks.
Guaranteed IE-tII: value! Free, with your
erder, book of 103 Tricks.” Hobbins Go.,
IH-P West 42nd St., New York.

NEW Number p‘umle—‘h‘e:&ai
ernte, malled everywhi tﬂl
Etltl‘.'ﬂ a.M B ‘ndtnﬂfr{hm E@rﬂmﬁﬁ
"ﬁ’mt- :I.E'Ith ﬂt.. N'uw York City.

cxs She

ENT‘E‘RTMN] lﬂmﬂirl Hew,
tHon ﬂw.tl.nc

mﬁ 4 gecrel € i
Herbert, F-IEN Clark, Chleago ¢
¥ 2 times;

E Illusions “Lﬂ".l
1a oop  passed
:Ert ots rough & woman,' Eiﬂé&
. r, The real
. Iy ods now relens lebe building
plans (printed) $1.00 each. 'lu catalogs,
cireulars, magie, Mac's
Magic Shop, 5068 Main, FL“Wurt.n'J Tex
fun magazine,
and prize conmteat in-
uded. . M5-A Chanecellor, Ir-
wingtonn 11, N, J.

TRANSFER quui-d formula—Transfers
Pletures off funnies, newspapers, ete. Sam=
Ia of work free, National Specialty SBerv-
. Box 266, Man M. J'
LIARH ‘I.'enmlnqnlam n.rttr:u-
hrn Eth rlsfc Muher, :I'I:t,ﬂ

ulnr,

Earn hig mnn.etru‘ﬂgmh m:. FE.

- 15801 Prest, Detrolt 237, Michigan.

IO Magiciang' Fraternity! Complets

details and sample maglc magazine :Ik:.
International Magicians, ltmlm Morr

-_?I.DATI'HG Qigatetle—Flonls !.u. midals,
"Ui'lth Instructions, Ten cent.n_ East-
3, Parkersburg, W. a.

ZE Your friends, Most aenan.tinu.-u.l

u‘uhﬂllmhlu trick available. $1.04 com-
Hurnr 615 Main, La . Penna,

HEW r half dollar She. Carlo,
436 Eupcﬂm' Tn edo, Ohiao,

MAGIC — Jokers — les. Illustrated

]iiL:-En;'_c stamp. Jokethammel, Lehighton,

BE A mathematical wizard. Mystify and
amnge your friends with numerical r.r].;.'u

roblems, jokes, mind-reading =

ne-telling stunts. *Magie in Humhera. d
toaches you qu;lt:t.'lﬂ? and easily. Stage se-
crets @ Order your copy Leduy, The
colmn, ta Company, Dept. 101, Box III}B
Pasadena. California.

218-

uﬁ.’*"n - Dockel, pAriOr rolsssional trlcks
r] ra

EB ﬁ. 1311 pWﬂ-m.lt Philndel-

PREE Illustrated clrculars, d descriptive,

ﬂua"ﬂ Pnnnu.
tost magic uﬂ't.‘ch 314-M Huntln:l-ncn.

Lation, New Yaor
BBAIJ'I‘IF'EL Pl.h.'u t‘l {in mntl:rn
dime, nn '.'I':\'l “ East ﬂu.u-::
Bﬂ'ﬂnﬂ 'I

eld,
t:lnmrlm \'11:..5!!3'“’

lifled. Instrucs-
Winnipeg,

ﬂl.'lﬂ You can d Douglns' fo=-
mous catalog of 500 tr.l.ukn. now only 10
Amar!m’a astest serviee on m.i.nn Inr

parlor, s
IL;Iu:. H:FEEW Box 274, IJIJ.-

TRIUE!’ Match box, It 'I.'l:l.'rnl
It stands up! aod it opens,
magie nn\'ﬂw t.r!ul
r\:ud.:r to do, 20c.
Kumlns_tnn .!l.'rs,‘ Phlinde]_.]ghln. P‘unna..
riloquism, dc stamp brings
rirl:dculn.ra Bmil.h 801 Bigelow, P:m‘iu.
linols
21 WAYS To overcame stage fright by
MacKenzie Gant. Fnae one dollar, Four
current mmlug ench. Thaver's Stu-
dio :ll' Hngl.l:. ox 1785, Wilshire La Brea
Station, Loa Angeles 34, Calif.

..&M.n.zt.’ Everyone. ANSwWer unspoken
guestions, Pr ea.a!unnl ‘ng  assistant"
mindreadin Magical Enter-

ﬁ 1.00.

prises, Hox 1158, I.;rgﬂn_a- ik,
APPARATUB To rform four tricks,

Dullar walue 25c, ndsor Magic Mart,

2443-A E. Thth Btreet, Chicago 48, Tlinois,

Complete instruc-
Hons only $1.
ronto. Canada.

ellesley, To-
NEW! Slmplified enrd tricks! Amazing
self-warkl Eumg:a“ﬁﬂ-u c tpald. n:‘]'n.mes
W. Round , EI Eﬂintt Bt. River
Rou Michi

WE:IRLD i} ‘.r..a.r est professional ma
shop kecps you in. togch with latest tri
To receive I:I'l.ﬂ.llln.ls gand 25¢ far 1843 cal=-
alog. Helden, 230 W. 4Ind St., New York.

LBGI.IIH.II. T

BE A magleian. Large professional mag-
ie catalogue ul' latest l.rlchs le: g:ﬂmd.

C-108 North Dearborn
HAGIU 'I‘rlr_hn 'hmku cards,
ﬂlg 10c.  Specialty,

and catalg

E;: 71, Et. Luu!.u.
trrllgﬁ Hnﬂ: i-il'uhn R, Detrojt, if.‘h.

DI-ILY“"DDIJ Specinl! Maogicians bui=

COLUMEBIANS Over 10¢ walue, Trans-
Hiul-wlfd and all early U, 8., grills, hl-n‘.'l'l
catalog gn wanted in second gquall
Thin-spots, HH!‘S, short perls, ete., O,
but none wanted with pleces mu.!ing: Tm-
mediate returns, *“Early America,” Post
Office Drawer 439, Yonkers 1, N, ¥.

CGREAT OQffer: Stamps from Holomons,

Beychelles, Liberia, triangles. TDHamonds
for lﬂc. with approvals, G Plzcher,
243 M, Hesls

0. Juost illision sod fees r Ave., Chieago 30, TIL
e Tor 282" alecly motic o “Charica, | 25N Oftert Gilberta, Seychilia:

EARN in Call Py Bolomoneg, T, 8, commemoratives, .!m.m
af Biran IDII-W“ toul umm ﬁgnandq'uum: ml'ru-— commemoratives, Bolivia commemoratives,
g cojrse mind reating apirl writs | Lt phouniries. Sl Tt . aparova
ing., cic., $1. Henderson, 31, Ban
Bernardino, Gal . HB.GTB Biav, 14'! ctorin, Enmloaps,

COINS, TOKENS, CURRENCY “ramma-'t::l’:gﬂ- ;;"“.I'-""“" %ﬂ-ﬂl}g:llt.

OLD Money wanted. 'Will $100.00 e atmafl, Thalland, F
1oF 854 GRE o BITL s30.00 4F i Libe | Jictore, Afvch stsbee-mith, soproysl
ety had ekl ol . g ol | G505 BBty Pox i B

“THE Bﬂt-”—r'ﬂmt.ed. Btat=s and Fhilip-
llrxcr mnﬂﬂnldar I[x.&mun mu% profit s, in 5 :ll.u.
Wm-r,h 'Tem America ln-wmli tamp
e S e | 78 &miﬁ:‘w Th ':J'n:eu Biates
Harm ax nu Eul‘.t.'l Wi -

““FOR Sale. Tne- Indian cent To0, 41,00 i gl M UKo i g
1831-8 eent 5ie, Catalogue $1.00, l.'}a.r- 4 beantiful lelt of stamps ever issued
lord Coln Btore, Beaver 8. AN u .f. <

, Fay $10.00 Tor R A T 5} Eﬂ:]‘_uilnu for al.urpul IlhuEE ‘lﬂtﬁ

goin ngnmz ! indinnheads $50.X; difmes ey i Gaver de-
Coin | eigned Arrangemen

Excha 12-FM, Gu!umhns Olli.n_. uﬁuchgns proctical, telling the histary

I BUY Aud nﬂ.l :rurﬂ:n of sach honored natian —It is free to sin-
I..n'h Etam Waﬂtm.l.n.lter Pl.nnu. cere ap n'ra-l applicants. Just send 10o
FO ot B T e T Somteq Biaies

FIVE Fon: blLls Tt -five dif- | ¥ou desiro approv
ferent, $1.00. " Hoffel Bot 1. Ottawa, 11i, | Ot forelsn stamps or both. 4 Head

WANT To buy. Indian and scarce Lin- Fourth Ave., New York City ll} pt. 201,
eoln cents, Bend 10¢ for buving peics 1ist. Th Td—RTt -di!l!ﬂ'mt- l-t:
Hansan's, 1926 Main, Kansas City 6. Mo, | ARDI:I‘N'E 2 ok oy aLmere Mangels

P'AR.T D.I' EI'I:_E'J.‘H' “dollar you earn s [ jagq w.m . BE Albans, N. Y. 2
E"”“.’ gm,f 1. mﬂehmﬁ;ﬁf; . g,ulf,;‘.;l,‘ FREE Your choice of any 10 stamps from

1, §271-C Founlain, Hellywsod 27,

ED lJDﬂ COING, Medals, colonial, confed-
eraté and foreign papermoney. Ilustrated
lists free. MNagy, B-F South 18th, Phila-

delphin_3, Penno.

MEXICAN Goldbacked lsy-—-@
benutifully engraved §5, 1IIJ"III'.I. 0,00
bills, plus three fine cains—ihe lot §1,00,
SBee former ads. All-Mation, 157 NP West
Lake, Chicago 1.

FOREIGN Coin and lists I0c. %5 worth
ﬁ‘l}m 81.50. Oddehon, Box 481, Bt

START A collection. Send £1.00 for 20
different dated Indian head ecents, Price
ﬂs&;ﬂ stamp, E. Walton, 7 Water, Boston,

FOREIGN Colns, 15 differont $1.00 post-
El,lﬂ- Btamp for price lst, Frank ten,

Anlford, Conn. ~

" HIGHEST Prices pald for United Staies

ld. &ilyer and cu?ﬂ t:ul.ns t-‘ltnlﬂl 25¢,

. M. Bhraver, L view,

l ROMAN Coins 2000 :r-unru -nld S1.00,
a0 dierent foreign coins $1.04, 100 dif-
r-erent $4.00. 43 mixed Indian cents &1.00,
p:[:ruml.u Delmonte, 7256 West 172,

[1] Columbus
each, ustrated a!;l; ﬂﬁg '%'5&&
Nnrlnnn Shulh‘. Balt Lake, TUtah =

FREE! Large illustrated rine lisf af
coin albums, coin books n BT 5
lies for coln collectors, .l'n.mes R.u.ndn?‘
41 South Dearborn. Chicago 4, Illin
QUICH Bervice; rmnnuh]: ]:lrluu til:ull.-
S, Hente Soi Hampany. T Wt s

nsh-

i n. Chica l: ﬂﬂl:erL

N 'l

COMMEMORATIVE
Btone Muuur,a.lu TEEns,

10 INDIAN H |.'I different dat
also S, “Behults. 10s3 nm‘t?.

pricelists,
wnod.. Cl.l'ltl:ﬂnul‘.l Ohin,
T GET | Profit and i&u.-uru
coins. Bend 10c
coln_cotalog. !'uuﬂ nﬁ ted wit.h It
Bend for it now l.tn.:l:

now, hl, ETD
Bld.l: Fort Wm'th
coln establizshment E E-l Nlmnd
44 Ic n'-

Foreign n, banknote and ool
nullwtm illustrl.be:t ca.t.aln: to am:ra“li
service applicants. Bend 3¢ postange. Tat-
ham Colnen, Springfeld-125, Mass.

IH&?H:nJmthameU B. colns

our first U. 8. mmu.l geleation.
el COEmopag

ded. Stamp COmMpPLny,
gle-pl;_ MI-13, HH‘ Brmdm Hew York
FINE Approvals, freshly mounted. Fast,
]:ammll u::n'l.u. Tell me what countries

m I'll eend thelr stamps.
T r, mEEutﬂmn Long Beach 2,

I

FREE French, 12 different 10¢ with for-
elgn n.pg'arurn.lu. Dime refunded when ap-
]Jrl:l'rl. ﬂrnh.a.: reach £2.00. erte DOW.

ck, Box 782, Augusta

WI:}RLD Wide approvals sant on rmut
reflerences pIem‘p Juan Alexis, Bax 141,
Racine, Wisconsin,

CANADA War set 10 var., 10c with inter-
eating approvels. Rheaume, 840 Routhler
Montreal 13, Canada.

107 BONUS On low and medium priced
) nmrva.ls. Eﬂa';!fﬂ.ﬁ gtamp Co., lﬁnrﬁ-
¥ille. Teoxas,

D e St
Retimant & Co., 1508 West Oklahoma
Ave,, Milwaikee 4, Wisconasin,

B ATTRACTIVE Alrmalls 3¢, with ﬂﬂ-
provals and lists. Gaydos. Kenoshs, W

FREE—Completely  jlusirated United

SBtates price list. Box 488, Minneapolis.

RUSS8IA'S Teheran conference fag
stamp, Set of B Free French, T.BA.-
China, Belginm Asirid and other stampa

10 to approval applicants. Harry Hans-
meier, Forest City, lowa,

16 WEST Indies, 3¢, Approvals, Super
Binmp Ehop, 2 B. Madison, Greencastle,
:Inetlnn.u..

T JIUGO Slavia, G0 different wiih BRPIov=
als, 10c. Franclscan, 376 Oak Si.. San
Franeisco 2, Californin,

MGAR&GU& Wil Rogers st Be.  Ap-
Emm okums, Box 1317, Ban Antonio

25 BTAMFE From 25 countries 3¢ with
approvals. Beaumont Stamp Exchange,

T MceFaddin, Beaumont, Texis,

ALITY Approvals, Used singles, nets,

blﬁ Thl.'lteanﬂ! @, Ermurr'f H. Y,

BEGINNERS Beautiful British En1min5
nnd Soulh Ameries on ap 1, Thea,
Bwevens, Box 3700 Kercheval Statlon, De-
trolt 15, Mich. =

“FOR Bervice and low pr on United
States approvals write Juhn Etﬂ:nr 1165
Downing, Denver 3, Colornda,

you want. Bend me t “"Mect me by DIFFERENT U, 85, commemoribiv B0
maJl e William H. K-.-nwwthr. Waterville, | mint §3.00: 100 used §1.00, Tate, EMD .|'|.:1-u
nunﬂa.um: 15, Hew O IennL

ETAMP COLLECTING SETAMPS From 40 countries, Including

BENSIELE Collegtors—Buy enly stamps Eﬂm‘“ Do -sgreavey. - ARes, Bowhng
you necd, Belect from my geod approval
Eheets, Bend dime to cover expenses and

I'll repay with your first order. Butler DECEMBER, 1944 49A

Etamp Co., 612 Center Ave,, Butler, Fenna,



u. 8 mint e,
Freese, BB, 8, South Ben

GOYA Hu d:l- {2 vrs.) 10e, Approvals,
Millhiser, 7724 Abbott, Pittsborgh, Penng.

25 DIFFERENT Finland 8c with 15, 15,
le approvals. ﬂn.rrnll'n_ T45A W. ﬁ-t.ll. Las
éﬁﬂ.ﬂ 37, Calif.
Blamp collectors desiring better
ﬂwuh wrlte Davis %t.umm 172 Clinton

E!ll Jipmnla- Guy

D Tohad ks Drice Ust, Postage
!ﬁ. Mark Hannas, 335 = Gth Avenue, Pitis-
!. g PE:IJI:I_
100 DLFFB‘RENT World-wide

Fic-
tarial lﬂpmvnla Getche, 1040 N E. "Eight-
eenth, Minneapolis 13, *

WRITE For my new line of aﬂprmmls
H, Edward Hefflon, 5t. Albans,

MONGOLIA Pictorials, Beautiful stamps
E]:g 'rEl.h m?m\'ll: Vargo Stamps, Ra-

MTEE‘I‘ Issues (ssts) on 'raJ
um, 2860%; Rochsster, Detrnjt

Hl.chlp

COMMEMORATIVES—H) Beaulles 25¢,
Pricelist free, Blmmons, 4312 Bernard,
Chicago,

EXOTIC Solom gorgeous  Gilberts,
ebo—ida with n.p:prumlll Baxon, Valley

Btream, N. ¥.
¢ 1 PITEERNT, o B s
Box 615, Bt Josegh 1, Mo

TURKS Calcos, Grennda, Seyche
Deminies, Caymans: everything 2c with
mﬂh ‘.I'Itzlm.r 130{Z) Clinten Bt.,

“"%‘;ii’.ﬁ"gﬁ:;;‘m#‘m 4 Blrect,
B_rg:gyn 10, N. ¥.

BIG Ba.rlﬂ.m 4 different ltu.mps
with approvals, Cornetta Bros,, pat
5 Btreet, New York 1, M. Y.

m%ﬁnﬂ"%ﬂ{.ﬂmf“ au.%p callet-
Vineland, . d, - T

PENNY Agprnulu [ mmrr M. H.
Hoerning, 115, Farmington, Ark

0 DIFFERENT Fo T, auu: Many
?{w.n!_mu. Jem Stamps, Port Jeferson,

“'b-l.nt YEH:I 13 Wan# ma-l Ten gncizecut
Mh! 5 ml‘?m: e Aaprum \I'eilflli_

H.'HII.TI‘HET Grr-ntut- !rﬂl offer—Lat-
eat Beott's Internatlonal $5.00 Btamp Al-
bum—cow cntire Iurlf.. mnmm

criptive

vils
betcoming tomers, Bargain Btamp Serv-
lew, Palm Bprings, California,

held over 400

Ta stamps
0c, 6—&L1.00, Nu-Wnr 205 E. Broadwuy,
Hew York City 3.

FREE—World wide packel wilh approve
als. Regent Bmmgﬂﬂn 330 Flatbush Ave-
nue, Broaklyn 17, Hew York,

LARGE Unl-h:d. States commemorntives,
30 different 15¢, Henderson(hf) 962 72nd
Street, Brooklyn 28, N. Y.

WASHINGTON Blrent. I:Z.‘mnpll:l‘,u used

set bc to approval nﬁuhunt& . Bed-
rin, 1748 Andrews Ave,, New York 53, N. ¥,

ZOWIE-E-E! A barrel of fun for only
a dime, 500 Tnited States—nbsalutely un-

ked and unsorted—just as  recelved
Tom nhurvh missions, any varleties, 1A=
L‘.ll.lﬂin!: commemoratives, airmaiis,

nations up to §5.00! Stomp-
duma b packnge of fun—and you
;rufht. find something really  valuable!

Price anly 10¢ to serious approval service
aﬁp]inanh. Money back U net delighted.

ustrated hurxa.l.n lists with each arder.
Mystic Btamp Company, Department B0,
Camden. "New York.

“FREE! &lc ﬂtam:n vilue with o
Eenwood, 1130 Spruce, Philadelphin 7.

T555 DIFFERENT Bia “".f" lnr:ludh::

EI'.'li‘El!

Matna,

Bhanghal, Batum, Antigua, “FREE! Approval applicanis select 10e
Approvals, Best, Box 130, l!lnum'. Em'th frf.aa-ﬂrur Excel, Box 1315,

60 DIFFERENT United Stnates. Includes |
commemaoratives, higher wvalies, nlrmail,
mnﬂ ﬂ!ynlu Btone, 3547 26th St., Astoria
1, . ¥.

10 TRIANGLES Free, Mozmmbique alr-

~commeinorat] Request details!
Reuter, §11-0 West Los

30 DIFFERENT—20 Different countries,
o, approvals, A B.CQ, Btamps, 18-F
ll:u'mzll.rt Los Angeles 4, Calif.

FREE, Complets Cuba tobacco set with
?apgdrmlain. Seminole, Glenburnis-1, Mary-

JOB Lots §1.00, 82, w.rg(ﬂﬂ. Eltlul'nu—
id.m: guarantesd, Old 3
al, New Orleans 1
lm DIFFERENT 10 ‘Wil.l:l npprovals,
Jacobsen, 50 Nagle Ave.,, New York 34,
HNow Yor|

FREE! Cuban Tobacco izsus to approv-

dition_*Btamp Pals,’ 205 E. | al applicants. Wm. Thi-um,. 138 East 4Tth
M_WW—W C-'lti‘ 2. Btrest, New York Clty 17
LOWEST Prices possible. Send postal BOARCE Mongollan nlctnﬂ
for approvals, Fedor st.un'p ﬂ.ervme. 248 | wild horse chase, (ca & 4lcl),
Wallin Ave, Walllm hard b&dr:b lhﬂ; from g casian
40 BRITISH Ouolana l,BB M A . plis athers
prﬂnﬂ.‘l:lq. Gans, 1435 East 67 Flace, Chi- - Ly -y L I‘tﬁl’lu'l-
ATRT_100 Difforent Ohina SLOG, | cones m&;“ﬂmﬁ,ﬁ“‘ﬁ“ st e

j , 1750 Fairmount, Cincinnatl, Ohia,
Rﬂ— 0 Stamps from first a A
Quality Stamp :Bu-rl.oc Wlmerly' . X,
AGENTE Wanted, atamps, H'u in-
voatment. William Wﬂ.uﬂ! 214 Bradiord
Bt., Charleston, W. Va.
acket, 35, (o appraval Buyers. Winehoit
tamps, Woodbine 5. Penna,
FREE Stamps, packets. Detalls with
approvals, Thom .?lm 7 Glenwood Place,
East

ATTRACTIVE And unusual approvals

Foy, Box 114, Ridge-
woed, Bmw. .

ALASEA Embossed air mall cover with
photo ul.i.mD. M.t.rut.h'r_. umnue. Bend
15 stamps het Com-
ELM 113 K:h:hl.tu: Aluh

RIJ'BEIA Complele sets] 1028 subwa
25c mhm Hnnmmlu;u.nlm 'ﬂewtm
Tower Fals B2, M 4 v

EOTADOR, 3T D:I.E!' 17z or Be 37
diff.. 8c, with ow pprovals,
i!uﬂl wWanls, El.p tal, Bex 178, Biloxi,

18Lh ﬂmﬂ'ﬂ'ﬂ‘.i' B. nmnmm CLT.'I.
War revenoes, o
;lb:-mﬂ free h 11. B. u? ﬁpﬂl{g..nu.
He ?m‘k. i

THE Bpark that set the world afire: The
Baosnlan Mu.ulnntlun, [+ lete set com-
memm—a.r.Lu threak of

Also complete i i

L omime
two complete l:utu Russia {1916, mm -J.i
for 1be! Approvals include uTEanu

.EML 261 Broadway, Dept. Mﬁ.
!_.____

FH‘.EE—-—F’] e worth of stamps from
our first U, 8. approval selection.
imately 104 tl-'nhlpn to choose from. -
lent value. No obligati ta Iau_f Lists
Lllu.utmuni the most Bopﬁnr . B. stamps
—il E)a :N.'-.I m atford—will be includ-

n't mity! Write

op
le-dn.i' g, l:l. E'nl:e.l Co,, 38 Park Row, New
York City.

AMP P months subseription
al'li Elulm .ﬁ. i Bn:l'. 14-P, Pasadena 3,

~68 DIFF, U. 5, and foreign 'pdcl.ﬂ'rl.nla

at?nlllth Tmemn?auﬁ; Ier,n. 4 Bare
v . 45154 La-
Clede, St Touls 8. Mo,

114 DIFFERENT Etl-rnpe from far away
mu.ntﬂu tm::ludinz u.irm.a. m:l Froo
Fighti mvnl & cants
Iﬁt‘ llh ﬂch Emﬁ Ty
Ch]_l:u 0. Dept. M8,

e el el Ty
udin pelin, nngles, -America,
5¢ with aphro rovals, Continental Co., {Dopt.
E), Box 808, Hew Rochelle, New York,

WAR In the Pacifie. 50 different from
inl'luti_'lum cn‘unlt;laaﬂlir‘i ma. ]5I|!r11]rE| m}n:::].:
w approvals, amplon, Box
Florence Brapch, Los Angeles 1. Calif.

FINE Approvals freshly mounted. Fast
persanal service,  Filling of woni lists,
Phoenix Stamp, Dept. IM, 130 West 44th,
HNew York.

FREE: Glant surprise packet. Approv-
nls. DUniverse Stamp Co., d40 W, 48th PL.,
Chicago 9. Tlinais.

UNITED States No, 2820, MNo. 300 (mint),
Na, 306, No. 402, No, 82 (mint), No. 583
émlgt bcnu'hﬁ“ H{;.' ‘84D, No. C20, Mo, FI,
i e RIS oSy, Wit

30 COUNTRIES 1ie, lmrm'n! n unh
Smalley, 1406 Welch, Housto
atfrecenn 106 zﬂ‘;'z“m:::’:“ %’:&“‘ =
Btamps, Box 117, Long Beach 1 Calif,

50A POPULAR MECHANICS

SPAIN, 60 Ddfferent, 10c with Qi‘rrom
eelection. Paul Rawden, Box 2020,
wille, Mew Haven, Conm,

ll.'l[I] H:EIICD ‘Mixed 95c. 2000 81,50,

check., moneyorder. ©. Biehl, Apartado
2887, Mexlca, D, P,
Gﬂ'ﬁmm—-!ﬁ Dtﬂm‘g}n& l%cd‘ gi'?‘i_
ﬁmnn HilL, Galif i )
E‘XDEAHEIE Yul.l: dl.mijuu stamps,
C. Bishop, alamazoo B8, Mieh.

EII.EE-—EI:I DIﬂ'l:tent- o, 8. with =
.411:1‘. Elubera 1755 Dnﬂnm“'nr..ﬁpﬂﬂ-
X.

T, 8. Priee list. Sond postege. Stanley
Gibbons, 38-F Pa RM? ‘f

EITRA
—HNlgerla, Sou
dies, Martifique, Newfoundland. Philip-
ines, Porto Rlea, Bt. Plefre and Miguelon,
Jiboutl, Bensgal, Ce¥lon, Jugaslnvins,
Mada Reauni Wallis

0.
aIJJsE-E I'mparinl
un.tml N. ¥. iy

bi B
Bramps, Dept. 3 Lml

FINAL Olearance—s00 mixed -.nprmrl.]
remnpants, ete.—§1.00. Beacon Bales, May-
nard, HIH-

11B DIFFERENT Stamps |neluding cofi=
memoratives, charities, u.rmn{vaun. aut:l.
Qyers. L]

only ) b

{#&m’. Badger Stamp Co,, mﬂhﬂu 3,
T FREEI The der |

for the big mgﬁﬁﬂrtw ﬁ“ ‘2&'

enabling you instantly to identily all dif-

flenlt stampal Also fng et strange,

imscinating stamps Irom Bosnis- o=

vima, Manaco, tiala, s, ete. =

cluding ahlnt and and su'm.{:

BCONeS. ta applican

Enﬂmim 3a t-lm G Stamp
, Box . Calals, Maines,

IDDI] 'IIIEEDU B. al
3 lbs. I-IDD Weathe ndmﬁ n’.';:lum

ll:: trnlt.a-u Statea™ s
n ax 'lrlt nmn -J.I.I 'ﬁrau.uml Bemrm
mailing,  Hareis
'rnmit. Buildin n:u
FENNY A vals, that ga Hi
Gronberg, 5441-F, FPhilade] 43,
Fenna,
DEALERS—Wholesale Iisg, tage 3o,
Ef:' 5031 Queensberry, timore 15,

POUND Un gtr:h-.d 8. and forelgn mix-
.l G ed 58, Longacrs'shop. oo West
4ind. New York Cl s

“1000 GRABE.‘LGH .tl!lu Each., B different
!ﬂ qaedm mr Pree French muluﬂ:d

35g. _Eandy, 030 Bingaman, Reading, Pa.

BMOKY Mountain commemorative shest,
Ia t T. 8. slamp lssued. and 33 U. 8,
d.ln: commemaratives, alrmsil, rev-

Sllcatits Tar Be. Gurh T"“::-ommﬁ'

leucester, Mass. R >

FREE| Canadian asts, royal wisl
see - Smed, Spalis plin
Box 118-M, South Orange, N. J.

“WEEKLY Stamp h!l.n.ﬂne 25 'Inel:
28e. Stamp Jnuruﬂ Ealamazoo, Mich.

DANDY E'nl.ud amm rm'l.'la- Writa
Immediately. Engl t Arcade,
Bt. Paul, I'I.n'l:II:Il-H..

FREE| ‘Western Hemisphere packet,

Postage de. Owens, 506 Welsh, Bay City,
Michigan,

FREE! ?.ﬂ
B‘-t: "h’l]11nml EI.IIE Algn [:I[t!
t (facsimiles),
pmuﬁl se m"‘u“n&ﬁ'ﬁ, 0

{",A.NAD.& I.Il} Different Sc—approvals
all countries, Lists. Victorla Stamp Co..
Landon, 4, Canada,

Turks

FREE! Lesward 18, Cayman Is..
and Calcos plus 80 different :nunl Grea,

coronation postor stany to Ip‘pl‘ﬂ'l'
gervice applicants sending 30  pos
tham Stampeo. B 1d-30, Mass,

DIFFERENT D.I.‘l].hd. Btates Bo with
approvels. Bookman, Box 145-M, Maple-
Imd., N. J,
TEBTAMPS Sﬂlt lm [ ml outstnm
&mﬁ low d Herzberg, 1
mhurs L
tnm approvals complete eov-

L] :H nlit ttrnct i Bem=
in I"“ famps, Hox 438, Cocomut Orove,




Census Wmmmurnu're set
l‘ith

1%’}-1{ m:.h-u' Frole vm.. S

:I.EW Wnrth of fun for o

:I.l]cl |:| :nuﬂh. }mmrtu} $ud
0o r) jus

¢ church missions and

tralin mﬁ' Pnflji:m "‘Duteh I'nd.lu:gs-
ather countries nre ted. In-
cludes n
tam

mmpdom—d. h!- nd m:mln:
really valuable! P:ll:l: anly mﬁ urlm.u
ﬁprﬁm'vnl applicanta! Money bac
ted. I.m.eu:uwn Bumﬂ Ca., Dcpt.
. Jamestown,

DJIFTEREHT r.tﬂ. Etﬂtﬂ.
!'r.lnal:lnb free. ﬂaidﬂnlm‘g roda. Mich, H:Ich.

TLATIN-AMERICA Omly—ah I'.'l:I.'I:f.1 o=
cludl airmails, pletorials, commems—
10¢ approvals, “Crescent Stamps,"™
London, Canada,

EKEELLEHT Plntar!a.l approvals. Rea-

:nuwn .Br.a.mp ROY,
Bu; h-!r!yl p'l.'ul!ll‘ltﬂ
HOBBIES ..I\.N'IJ mt.l.nmcms

E Easy cashl Make r hobby pay
Learn how! “How to Make Money ﬁ
Hobbies,"" Contains mone -'ﬂ'l-ll'.!ltlt iﬂtﬂ-ﬁ

MNumerous fitnble oppor ities, Pleas-
I;t ;nﬂ Luhgsmﬂu.; wark. u[':!munlm book
-—!I 00 postpaid. *“The Home Worker." a
fe magneine free with each order. Fur-
H"’ a“ééi‘%‘:"’h#é?ﬁ'.‘: "ent Ar 2508
AT . M,
Sind Str %:l! fisconsin.

NE .F.l.l'lm]:ll ruhcl.eu {garnets) and
hires. Bend qu.lrlur for wtthl-
pecimens, Box 2851, Phoenlx

EN'I:II
desert sa
Mineral
Arizona.

" NKEW 1845 Hobby cata.’lnnl.e 56
lustrated. 10c. Peis

ges, il-

Cam ds mricd au,nni!u ﬂu!virs, Ep-eﬂa.l
iles, Box 538, Topeka, Kansas.

MEMBEREHIFP Free, N'B-l-l.nnal thhr
Club, Box 1113, Rochester 3, N
EMBROIDERED Service Inﬂilnin . Bam-
le and price lsts 10c. Hobbyguild, M-35
est 3Ind Sk, New York.

ARIZONA Ore 5 r.':lmem 10 specimens
S0¢. Box T4, Clarkdale,

WANTED Ol1d i n!Ltc cards, Write
Charles Bray, East Bangor, Penna,

HOBBIESTS — Yearbook with names,
pletures of exchangers and mon mag-
azine—4l0e. HKaw Chief, Lawrence Kanzas,

" PRESS OClippings Tare J.Itzra.l.uru-
perinining to your occupation. hobbdes,
ete, Dime brings prospeclus, Clrmhun.
Box 23, Englewood, Calorade.

CDLLECIDR-BI Exch dunlicates,
Stamp brings particulars. 2168, Den=
wer 1, Colorado.

100 JEWELRY Gtones removed from
rings, ete—I{rom um to §2.40. Lowe's,
Hox | &11 Bl Louis i

NEW—]B D.ll!'e!‘ﬂ‘ll- match covers 10e,
Box 20}, Rosheater 1, M. ¥
mu lJl

T Flazh
£1.00, Free list. E-'ha.rlu Bda:lml.n. 13110
East 84, Cleveland 3, Ohio

CAMERAS AND PHOTO SUPPLIES
P!&:HGE B:mm mntm' no calonlating,

Ccase, nEI extinction
type. Price at tl '?B pr&:u.hi.. a.r Camers
Co., 619 Washington, ¥ used

CAMETis,
STANDARD Hrands 16 or 38mm. com-
lete reconditioned ao‘und projectors, £389,
duty m.u-d-e]a 4, Newstoel cam-
erns 885, o hm rent, librars,

SCTEENS, Tra.d Bocept &
Epll;. 4 West ch BE., H'a'w York 18,

WAR-BARGAIN Tsed eéameras—3Smm.,
86,00, Craflex S20.50, 814xB1L view $15.00,
movie camora §0.00, projector §7.50. new
Bausch & Lomb lenses §4.88. Hundreds of
others—ecomplete list, descriptions 25 eents,
Used Camera Directory, (List 3M), 3111
West Tuscarnwas, Canton 3. Ohio.

“BIG Bertha' telephoto eamern easily
made. Trifling coal. Objects miles away
E:hﬂmgrmh close up, Titrn sharp pletures.

elephoto lens and instructions 200, In-
structions alone 10c. Carl Jamer, Manor-
ville, M, ¥,

FHOTOORAFPHIC Outfit, eomplete de-
't'rl.ualn;. printing kit §1.40. Detalls. Pho-
tokits, M3 Elmwood Avenue, Brooklyn,

OIL: Color photographs for pleasure and
profit. Easy, step by step method only
5100, Send today., Wm.  Groener,
8t. Johns, Michigan

WILL Purchase any type cameras, pro-
Jectors, and etc. Advise what you have to
offer, Enoxville Company, Truﬂ’ll: Etation
Box 7. Minnespolis 3. Minn

R-Q-F‘HS Beautifully oll colored.
Two for $1.00.
lfni,’ed 3 for :En. Dorothy Briney, Good-
ell, Towa,
& PRINTS. Autmucdmnuru'mh
card size, from your or negative, e,
gli]ihm Studios, Box 35354, Cleveland 18,

Bﬂuﬂﬂmﬁ—ﬂulld :.rmr own.  HKit of
PArL ra,  Orescent

$6.00,
nEineering, Bu: 251 P, Bouth Pasadens,

Californin.

HAVE You ra? Hend ten cents
for recent huﬂbﬂr ¢f aiir big magazin
ﬂlﬂl‘].‘ul hn' to make better pletures am

ry. American Photography, 116
-Ol.mcu House, Boston, Mass,

OIL Colori a fascinati
hnhhr or pruiih.hiu mh’ Learn &
ome. Easy aimplified meth s P'ra'rlnua

nce mmmnr}. or free in-
formation and ul.rcmmtu Hotional Art
B-:'LMEI. 1316 Michigan, Dept. 3446, Chi-

MAEKFE Maoney In OEFE Learn
quickly at home. Bus lan, .Fmﬂnul ox-
perience unnecessary ammon schoal ed-
ueation sufMicient, HWIEE apnd reguire-
ments free. American Behool of Photog-
raphy, 1315 Michigan, Dept 3432, Chi-
cago 5.

CASH| Spot cash for camemas, lenses,
binoculars, movie or still. sound projec-
tors. Bend deurl ton mall, or
wire for prom er. Over 30 years
aof dependability in.sum honorable deal-
ings. Bass Camera Oom . 178 West
Madison Street, Chicago,

‘War time Pm'l'ﬁ EI.'H

aeleation  af ‘ﬂ-nﬂt
ras—Lelca, Contax, Horelle
new and used sifll luﬂnh:le
Wﬂ“ for quut-tinm Satisiaction LT=
ant nr:our maoney urun Bass buys
‘em, sells * trades Bass Camern
Company, 'D:Pt AG, ﬂI w. Madison 8.,
{Chi IMinals

mm FINISHING

FHEE| Send n!lzr-iw: t.hhl nd for beau-
tiful 4xi mlilgm lmm:ll.t-—
ed), 16 s pﬂn‘u 3 MI{F

pImen

lar
IJIELunE Etuﬂ.lm Denl:, A- ﬂi Des llnmu.
Iowa.

EENEATIGNAL Intreductory offer] Send
ot or mnegative, nd, and 3o
wu 1 send you a be-a.utf.l‘ul 7" %5" enlarge-
ment! Or, Kodak roll developed with 18
mll.n.n.l'.eed deckled-edge Velox fadepToof
prints or 8 double-size prints, 1Be! BSpe-
cial! From your negatives, 18 regular-size
8 double-size reprint=, 25cl dld
rolls—36 exp. 36mm. developed, vaporated,
golarged to lxd, $1.00! 18 exp. He=
nts, ax4, ae each, We have new, pers
pet abmm. film, Low prices. Pree mall=
£r8, d.al.a.lln on request.  Amerlean Studios,

pt. 413, LaCrosse, Wis.
gt T e e

each Tt
rﬁ:‘ﬁ hoto pm, Wentherford,
mmﬁETﬁl Ol Uﬂueé: !h'r:ﬁtm.. gﬂmﬂii
& n

enlargements; deckled. embosged m.u.rgl'n
hieen exposures T8¢ 16 eX-
Se, 38 exposure reloads Sle.
! retarn this ad with £2.00 and we
send ﬂu 35 e:puu.uru reloads. Free
rolls in beautiful,

B
deckled t'.untmt ﬂmuh with embozsed wide

=

margin, 26, H'nl.lbn' Film Bervice, Box
54404, Chicago

WITH venrﬁnr!u ure roll, twWo
full scts :rt prints, 2Ge. land Stiidios,
Box 411, Dept, "ﬂ‘. " _Asheville. M. C,

YOUR Pn'rurit: kodak pictures enlarged
sips 6x7, 10c; three for quarier, eolm, Bemi

FREE Miniature Miagara gara Falls plotura
Dpcnna.ncnu.led' in transparent plastic.
trates sensationnl new PrE=
serving forever prized snap-shots; makes
pietures waterproof, non-soiling, crack-
prool. Ben'il:cmcn. 'n'i]dLr enthusiastia
h pletures “'permanentlzed!'
n? processing materinls lmited.

‘-I-lnl.l Eul: shoto Bervice, Box 505, Buffalo,

35“1! Argus, mh “hler-
cury'') 38 exposure rl:lil.stine
{Bastman bﬂ'.'-—!ﬂf and hmb:.l‘.'l.iulh'

enla Lo 37xd"" 3]
Cartridge reloaded 351:. m expasure rolls,
Bae, reload 20c 4-hour servics, Satis<

Ia.vclim guaran f',rubd Free malling bags,
eampla int, Technif: n.'l.!-h mbu:a.tm.
38-42 B Bt., Rochester 4,

ENLARGEMENTS. El.ht&x’l !rnm MEE-
ative, §1.00, Bix 5x7 from photo. $1.00,
Robert Renshaw, Jre., P.0O. Bax 478, Ches-
ter. Ponna.

T100 MINIATURE Photos 81.00—105" x1g"
made from photoges or n.entiva.
Gummed back. for cards, stationery, etec
Lang, 1934 Tharndale, Chieago,

1M BEAUTIFUL Photo-stamps of o

ts $1.50. Batisfactlon guarantes
Adrian Centonl Camp Meeting Extension,
Ewirjlm Pennsylvanin,

7T ENLARGEMENTS—11 for §1.00,
rolls 6 and 8 exp.—2I5c, Sky-Line, Box
450, Bt. Louls 3, Mo

BILK Enlargements Bx10 25c any hega-
tve. Photostamps Tic double §1.00 hun-

n'id. any print, Lonog, 1334 Thorndale,

R ﬂcD‘{ivr.E'T ema.rn;ﬂmgﬂﬂtmscahérﬁ'
B Davis Studio. Guihrie, Okla.

B HB.&UTIF‘IJ ed ntl.nu Eurl!
g.mm Tulh -un]‘.llr[ud 3!,.1“ 1.00, Bor-

e, New York
l-! EIFBBURE Rolls dm- ed and en-
laﬂud mammolh gite e, nks Je.
Thrifty Photos, Box 28, Bouth Gats, mnr
BEATTIFUL ﬂl:l colored enla
Your n HM hlﬂ le. 11:1 H.ED.
extra. mm

Enmml‘l: WI 20th. Wuhlnmﬂ D, 0
FINER Finishing specinls 2ic. Eight ex-

posure rolls MTMﬂm two pr nr.;a:r

eaich or ane enlarged Erint al each negis=

tive. Genulne nationally known Moentone
Enamel finlsh, Superior quality sinca 1888,
Mpen Photo Bervice, 452 Moen Bldg.,

LaCrosse. Wia,

ROLL Developed and 8 beautiful en-
larpements 2 to 8§ times larger. Deckeled
edge—high glass. Any B expasure roll 25::
coin, 13 ox. 35c—16 ex. Gdc—38 ex, §1.
HReprint unlmemrntn 3c . Jl.lden
Fhotos, 94-3 Astor Sta.. Boston, Mass.

best nﬂ:ﬁ.tl'rm {Alm} Address ep-
port Btudies, Dept. 83, Des Molnes, lown.
PHD'I\DGMPH‘I For_pleasurs and prof-
t. Prepare st home. mmon school ed-

u.r.a.tlncn. sufficient. ert-! for information
and requirements. American Schoal of
thmﬂfhy 1315 Michigan, Depk, 3451,
Chicago £

BEAUTIFUL 4x6 Plotures 3',.‘;&
from 11§ and 130 negatives, 31ixdly I!rum.
E,II other sizes. A ] -'nrl'. mmt-md.

viee, Roll developed a
plctures 30c, Raoll 1‘2 plctures 46¢. R-ull ll
pletures @0c.  Enlargements on  dogble
welght poriralt paper 5x7—30a, Ax10—50e.
o5 made from any plcture The. Pacific
P‘I‘lﬁléu Bervice, Box ., Ban Prancisco,

mY Pieture an  enlargement! &

ngl enlargements and
r:ﬂ.[ dey up:d 25¢ coin; 116 size or small-

enlarge fnts 32 Enlurge Photo,
Bn:l: TAID. Buu n. Mass,

T TROUFS Photo Eenlu Troap Bulld-
Ing. Toccon, Georgia., 6 or '8 exposure roll
film developed and printed 25c

VELOX Deckle reprints Ie, Rulll devel-

two ueﬂ:lu prints ne;;
e, ExT anlnmmenm
Enmmm Bt-udin. Unionville, Mo,

OTION PIOTURES AND UND
- EQUIFMENT W

FILMS For Christmns., Large selection
of 1 and 2 reel (Bmm. and 16mm.) come-
ﬂfﬁ. :Emc:m:limmrqﬂh El":lm.u fht.
Broadway, New Yur"k 18, H. Y. i)

E-18MM, Castle official, others, shorts,
features, arts; silent sound. lnun:dis COLLRLLE,

gggolkniu = tﬁ.m,&!_ 312 T8 Btreet,

FREE Film catalog; samples 10c. We
have all movle ltems, Goodwill Company,
Jdnckson, Tennessed.

HOME Movie fans—Joln Motion Fleture
Educational Bociety, Free valuable infor-
mation. Box 875, Reading, Penna.

"NEWS Of the World," B and l8mm.
westerns, comies, drnm:us, 3e stamp, Exeel
Home hMovies, 634 Acklin, Toledo 10, Ohio.

_ai;in_-iiﬂu Films. Free catalogus
Parkway Ezxcha

{=am 10e]). bge
1643 E%gim Et:wl.'. Brooklyn, New York.

lamour, sample, dims,

timore 235,

COMEDIES,
Zientek, 1128 ‘unum Circle, B
Maryian

HEW AM. uaed fmm,, 18mm,. TDHscounts,
EBample l0c. Free lists. Paramount Film
SBervice, Monmouth, Illinais.

" BRI - 16MIM. Films, bought, sold, eX«
changed. Complete sound subjects $5.75,
Lists, (Sample ﬂl.m 10e. ) lntcrn.s.u{:u.-n.l.-u,
2130 Strau=s, Brooklvn, New Yorl

DECEMEER, 1944

51A



BARCGAINE: l8mm,, 3mm. projectors,
%ngfr?; Avond, M West 40 B5t, HNew

“"BEND Stamp for uim.m. Bmm. catn-
Togue. Sterling’s, 679 orthampron,
Enston, Peonnsylvania
HMINL - TGMM, Eulent-mml fllms,  Oam-
I-l:’l.u rental library. All latest subjects.
catalogue, (sample film 10c.) Garden

Hl.ma. T West b0th, New York 19,
HMM.-16MM, Silent-sound flms, Lists
3¢, Rental Services, Onkville {-'unnecbclcut
GORGEOUS  Girls—Now gm
"'J'l-Jl'lln!a and “whﬁu-c“:iﬂi.“ 111.. él.'l :I!t.

00; 16mm.

w:] C]:L‘I:‘l.Eth nuhjem
Equipment acc Mow 10456 film list
—de stamp,  Audet, :an. 8520-B&E, Phila-
delphin 33. Penna.

FREE| _Ilustrated catalogues lstin
hundrlpda B-16mm. film subjects. Mation

lm Exchange, Sta. E-Brondway, Toledo,

BAROAIN Lists new, used 8mm,, 16mm,

&Il]m ulpmenL Boumd, ajlent.. MyTon
o,

HO‘U’IE Prni;l:turl bought and sold. List

08-A Lawrense. Toledo, O.

T i, bt Ve
i;ts lﬁlﬁwr sample, 1 nking, 392-F,

8 fllg" HO'H-E Bcrw? jt!lliuﬂmtnﬁtlgnumrﬂa%ll
sal reflector. Wﬁrb: Reﬂeé‘t.nrt.a.amrr_.lat.u..
1403 Peach. Erie, P
31 BBIHE-E - rise' umtmﬂﬁg‘.lm.
[ arnnbeed,
Filma, Nevada, Missourl ke
NEW—Used tmm,-16mm. BSBample 10c,
Freo lists, Girl fllms, Paramount Film
Bervice. Monmouth, Illinols,
panchromatic

CAMERA 100 1t
16mm,, Westor 64, $4.85: 25 fb. double &4
processing  included,
aTin: :11.!m.1c-ala. We do proc-
lﬂlll-El Free clrculars, Fromader Genern
Co.

venport, Iowi,
features. shorts,
Chicagn,

l.'llm. A" 1Bmin, £2.25,

oo B, B el o, B0
AT8-A q-um::r sum Eruomn Y
and sharts, A,

JS MM tures
Savarese, Woﬂdﬂlﬂ Lake, New Jers
RENT 16 MM, sound films S0c resl El-
lents 35¢. I.n!.rfe selectlon; free catal
ﬁ Berﬂr.e 28 Chestout Bt., Rosel
"

ennsylvania.

Fresh movie film! Three
E dnuhk 8mm., §3.48! Bix Epm].s sin-
mim. 'lD.r 'l]'nl.'l.'-el CAMBTAZ Dalite
1Ii"ul'lll l:d ﬁfl “ﬁ%@ mdspuaﬂfth
ship :-_m on
Broadw

ﬂitr F A lﬁ:wu
Dutrdmr safety film, 100
Free deviloping.  Fisianed subjeils soud,
exchanged. Bound lib . Hatter Fllms,
T2 lew Lots, Brooklyn 7. M. ¥,
:r.mm&mum lprujur.tgl'un. m:l:'u%t.
tute, E].nur?'ﬁ *
BALE—Rent !-Mnm‘- films, Catoalogues
10c. Don Elder's, Ti8-A Boylston, Boston
16, Massachusetts.
BAFEGUARD Your chances of
tha ginal Home Hwia Film I:]u
celva & sublects montl
three cent stamp for detnlla- and ap {:E-
Hon blank todny. Silver Bereen, -
n 1, New Jerzey.

: e
view, 18mm, 100 ft., Cavalle
Camera, 1823 Center. Fttu_gﬂ:l 19, Pa. Fa.
Jomm. mal Featureal
Blmse'y. :IIH:IE Etﬂurt Youngs-

I&ELIGHTPUL. Entertaining new_ 1945
home movie eatalog, chuck m]!l
hita! Yes! 425 hits fncr
sational twenty-four u
NETOUS sample dim
g:laa Morris , Hew J-nruesr

I BUY, Sell, swap, rent 5.0, 8 and
List free, 1

16mm, films, Harvey Iris, Box
538, Brock
BTARTLING How
own movie geresn, Fres Il.beuf.u
Whita Bereen Company,

g’;’.ﬂﬁ
Danville

"THE World's Grestest Pn.aalnn F['I.'J'.“
m::lﬁ.'ltng and A5mm. Specif Hler.hm'
Baun nt purchase, snwn
Film Ca., F Melrose Bt., ?ﬂmmn. d"

EBhorts]
town,

erlu.n

discovery, ma

52A POPULAR MECHANICS

BPECIAL Moy, B &
dt:luhl.e-—'ﬂ"um a. !.:. &f’ double X,
Fan indoor cutdoor 100,
$3,50. Buper II: Pan indoor 24

HﬂWﬂIMH Guitar self :a.ught. World's
t, most MMMHLTE:E.F' muitu
First Mational Imtl.cute“mnnng:

un erstand lesaons
froe.

60, $5.75. Pan Weston 12 HIH}.‘ " Building, Spoks W i
100 feet Weston 6. $4.00, h-u developing, 3 n"a EWI:', “mnmn
Exhibitors Film . 630 9th Ave,, ranged, recorded 33 U prlnt!d
Hew York 19, N, ¥, Hphte" Free backlet Tata “‘E.
% BASS Eu%-u-j: Lﬂlﬂl.'l’ﬂﬂ mli_ihn cine fleld | 245 West 34th, Her York 1.
apparent in war es, Here ready— GOOD Musie
your choice of 8 mm. and 16 Mm. APRL- | Sons oiniil e s 3,1“““5“".,.%
Tatus.  Write for quotations, Your old | New Jersey. Established 1910,
equipment 15 wor money In trade | = oo e e T el
escribe pleass, Or we buy for an de i '“‘t" "—"““‘ M
aF lmmediat on receipt, Write to | Porm T 00 nto c,unz?le g
eadquerters. buys ‘em., sells ‘em, | SonE—8d.00. shell, ath &t. Harris-
es 'em, Setisfaction gunranteed or | PUTE FPenna.
your money refunded. Bass Camern Com- |  FPHONOORAPH El:curd; sUghtly used,
pany, Dept, A, 170 W, Madison Bt., Ohi- 20 cents each. Ohes. Hoodwin Co,, 4419
cago. Ilinofs. Hroadway, Chicago, llll.n.nd.n
HRENTAL 1imm. Talking features $4.20 SBONGWRITERS: Amazing Information
shoris The, Ihllﬂ -llmm. -Ilmt. reel about writing and nuhlLth-n.i songs. P.
g?lc'l-imﬂ Ci m T Dﬂ Bireet, H?w Tork T et
nema, E BONGWHITER-B Muslc compased, ar-
city. ranged.  Billy Hannon, 6703 N. Oshkesh,
MUSIC_AND MUSICAL TNETRUMENTS mymny Gan by violin. Wew a3
POPULAR Fiano in 12 lessons, Guar- Box 3
anteed, Relly Bchoal, 1734 30th Avenue, | mm. Mo notes. Melody Masters. 805.
fan Sransiaco 33, oalfornta. SONGS Published_Liberal plan. Barai-
SONOWRITERS! Amazing offer. Hib= | hart pu eations, 1 4Bl
beler, G5, 2167 No. Avers, Chicago 47. Towa., :
HAWAIIAN Guitar music. § selections | ~ RONGOWRITERS: You can arra your
1.0, Latest lizt on reguest, Golden CGate tras,
Hbticatione. TEaTa Fostnil, Capana ol i e mm e Pl g
ng}\ L S i e 04-F Emst J Chica
I'III Fres = OWRITERS: contract free.
f-lllt aﬂu 1P So. Hartlord, Bremes- w:—n: for details, Pﬁt:n:’ Publishing Co.,

ACEDRDIDNB—HH? now for Xmas,
sizes and makes. Buy direct. Up to d!l".'%
discount. TFree caialog, American Ace

cordion Co., 31 South Clicera, Chicngo.

MAGAZINES—Musle, radle, amusemen
Curren

art. Write for Ires L,
single copics, Ower mpfillcé;rmt hu.um
voeational and diversion GWI»-'

mercial Engraving Pu !n 340
Herth Ritter, Indianapolis 1, fn

HK'WJ tlon @ , Ohet
this han et sizm I:-;‘ul: 1[]1;:1& Learn
transposition of orchestral instruments,
Ble {Gﬂﬂ-ﬂn Ilﬂ-ﬂﬂll!im'. FP.D, Box 28, Hol-
1y wood Call

HEBGHDITIGNED Band and string ln-
siruments, List free. Ruodolph'a, Atehi
son, Kansas,

SING Beautlfully. Modern voles
Liternture free, Perris, 317M So. Hu.rtt‘m.'d
Bremertop, Wash,
jekly me

PIANIETE—0Qu

sightrending. accu rgj

ing throu men m'l.lll:ullr ucu:l
tion. Free booklet.  Broadwell

Dept. IHH. Covina, Calif.
SONGWRITERS Professional plan. Ed-

ward Madden, 1300 Lodl, Byracuse, M. ¥,
B R

Pive Masters, 630 Beacon

HﬂNGE I‘uhll:h-cd. Radio license. HNa-
tional Bongwriters, G60IB Sunset, Holly-
wood, Calif,

SBOMNOWRITERS: Send
mﬁ”é"'“':um Ftanitd

usie Corporatioh, '“E“’"‘ . Indians.

BDNGB Arran

soored. Bon)
ms set to musie, .ﬁ.u.l.mla report §2. W‘
nitsfnction

teed, Kl.ld
lJ-uu:I.'l'Le Boax lﬁ;rii‘lltrlﬂeld T?ﬂi‘l

mmcr Ires

. Dearborn Bb, Chicago, 111

NOWRITERE Are ofered rare oppal-
tunJ.t.'.r to collaborate with hit cump-me‘rs
on percentage bosis through phwmaf
record manufpcturer, Bubmlt %0! or

g:ﬂ. Recola Recordings, Hollywood
u?ngia mwﬁ isisic.  S10PM Bosth
Alexandria, Lo __mi.'ﬁ Calif,

AODCORDIONS. New and ussd ol %
sale ;Eurlr:m. Bave up to $100.00.
renr. rom Ium Del Principe, B‘o.

Wanted: da-

mh. rm bnui:. Varlety, 3 aaf"%.
WRITE Bongzs. Big money uul reputa-
tion.  Write faor 1u.1:nrmu.uu1 J. Gordon
Pub Co.. 201 N. Ho

IT
ﬂ’l-tﬂ mmimum Il‘ld I
hix hg:u :h.rmin&

B“ulhﬂg Chicago.
RADIOE AND BUFFLIES

FIBRE-BAEELITE Woshers, strips and
.JFm large mssortment for Insulation.
for elmricinn.-. md.bu mech
workshops, Over eau. Bat-
..it‘m on guarantesd. El-pucla.l

Hudean 'I‘rn.di:n‘ Corp.. D-IEE w.
Huhbu.rd l::h.l_gn

Mercald Mercury awitch,
59¢ v.'-M'-h tﬁere for dolinr. Blan, 64 Dey,
New York,

IEED Pl Plans 18 ]nn distanes eryatal
uh: including **Radiobuilder''—25e, Lab-
Lories, 363-0 Hampton, Hayward, Calif.
D'R-YBT!-L Radloa, receivers, crystals,
colls tuncrli. d.ilgnm Tilustrated nntn-
log free 1 £ 39th, Mew York
BUILD A ra.djn complete kit with tubes,
50,956, details, RB.HJ.D, ™M1 Avenue A"
Brooklyn, M. ¥.

EDNGWRIETEHS-—E;?_PW%II:}. "G:l:-tinz
Bong Service, 331-C Woest 46th. New Ym'
NEW &nrl.a:s nd lyrics papil-
lar radle - m |u-|.d wmﬂ!gnnl !nrn-
motlon. examin, Transradi
Hu-!e, Ine., Dept P im H.rul.dwn:.'. H“'
York (AfMliste of BMI)
MUBIC Arran [? Frank Wild
Musie PuhmnerWtEL Y1V h
HOW To write and publish thut. urnl
in your heart! §2.00 m.o.
Ing Company. Leonardiown, :I :ud'..
n.:u:l Iyrics, also

E gﬂ Bouth Music Agency
se n mn . _Bouthern [ x
Enoxville 16, Tennessee,

EDNGE. Puln.l. maide ready for pabl
tlons. Mid-West Muslz Press, 4ﬂ1ﬁ_ﬂrna.l'¢?‘l-
way, Chicago 40.

LEARN Plano in § lessons by car. Play
any song—Easiest method Enown, Amaz-
ing ta—Compl course t:lb, ABQ
Pll.nn Method, Dept. M-13, Mt Vernon,
N. ¥., Box 14

HARMONICA Magic. Ensy new syatem
eliminates notes, Eg -instruction method
Includes T5 pongs. Send only 51.00. Mon-

arantee. Harmonica Magie,
gept Em: 34T, Merchandise Mart,

BUBSTITUTION Instructions cowve
200 eritieal fubes, GOLA, 1!5.!.1 ate,
Jones, 1310F Dudley, Uflea 3, B, ¥,

DX—The radio ohby of | T.I.'l!l']lla. Dwtalls
free. 15 Ellsmere, Worcester. Mass.
blades! Gamplete pians, Ssc, New Radis.
Lohrville, Iowa.

BU'.IIIII E.EII » r;;‘trl—l:ud orystal set.
Eumi_r?ﬂr;?d.nﬁ!"‘nhmncﬁd. Vi, g

PLAYERS, Victrelns, phonogra
chnmﬂraaﬂme‘g. Epatein's, 50 %mt. BE.,

Hﬂ.RE Eimpl.c tlubclvuu batteryless, dis-
tanece-gett crystal crystal and
Mustrated tructions. ¢ postpaid
Allen, P-427, Clinton, Missouri.

condensers,  Free
r, 1314 MeQes, Ennsns

RADIO Tubes,
bargain lists. Pob
City, Ma.

tﬂ.lﬂﬁﬂ’iﬁsﬂ!“'“ﬁéfl af radio after n:.;
it el TS
I.'l:l.ta.pﬁl East 23 B ‘H "f{lcri 10.

RADIO Bervi
el UL VR, o

ark, M. 4




BUSINESS OFFORTUNITIER

START Interesting and highly profitable

job shop business, rsululmiﬂl wiluable

d;l.q, mmh.l.ne tools, £ !lﬂ
u.impln hu:

h. t lnrfmtﬂut mﬂu -Elmdldlr 'lmh
ng and other job shop
;II:I.I more work In your regular line, T-bﬁ
ere 8 your postwar security. Ot com-
plete detalls mow. Write Olinton Machine
Co.. 8240 Harper, Detroit 13, Mich.

ll-url.ttlrl:. Upholstery, Box 385, Lombard,

RKPER'J," Advica and opinion an your
business proposition or problem e,
'I‘wen.li' vears successiul experience., Hob-
son, 137 E. Spring, Columbus, Ohio,

FPOBTAGE Stamp ml-r.'him: routes—~Etart
one in your own vicinity, New machines
at $30.00, Avernge pmﬂt $2.50 weekly per
m.m:n.lnz. No car or o ENEE MECEESATY
Gan be sepvieed Jn et Sme Woie
T nrkway, -
w‘f ‘.Il'.B.r:'Il.'n o -

B'r.ﬂ.R.T Home buslness making sLALUATY.
BOUVONLTE

plagues, art goods, novaeltles,

clnl mﬂl‘ Noaring, uin-.u? E'. ‘lrlt::;
ouT OWn ble malds. ts.
aluabla folder iree. Creative ¥S,

(PMI12), Glencos, Illinaois.
Pnr & 'ptdﬂt-lhl.e meafl order
can be started with Iltl.ks
ed iutu o paring

ny for full ininnnaum.
Publishing Company, Dept. 111,
Box 477, Minernl Wells, Texas

nETAST, S, Facioc it e
aﬁlu.tur? frée. Eemico, 3 Fare Ridge,

DISTRIBUTORS: Amazing hand enve-
lope senler seals 3,000 enveld haarrly !
Buld §4.00 retall, Idscontinued manufac-

tuek ‘elose-out 90c each 100 lots. Write
%Elwmnr Lﬂ;crnﬁlun. dl.-h.ﬂ: Millenco, 262
nshing osto
BETART In hulit!-ﬂ-'l ﬂ"!E' “We show Fou
how. Clark Bystem, Ellwood City, Penno.
WEBER Typewriter Mechanlics School.
Eimpul:l.ed hnmut,udar—r-up increns-
ing. Box 289, Osborn, Ohio,
HDH‘E.‘{ Ma.t.in: up rtu tes, Leading
mailorder mmﬂnu. Slgn, Farming-

ton &,
HANEHT Bubstantial income man-
ul‘a.l:turlnig newest, badly needed clvillan
P T e
:m.eme 1] ngs *'Mess| " lis
and [T

modern certifi :nr
Miller, Chemist. Tampa 6, Florid
THNEW Mettm-du bwkkzenlhs EXDEEE,
Price 131]0 Ton day o wval, Anderson
Bgles. 101 Park Avenue, New York 17,
LEA Elestraplat] Completa in-
structions by a pruu nfp],nur with for-
mulas for brass um. chrominm, con-
per, gald. nickel and 8 Sliver porutions. Frice
g1, ﬁu— money back guarantee, Flater Hyde,
Box 176, Natlonal City, Californis.
ESTAELIEE Home business, Monaoy
making business starters 25¢. Des Moines
Home Service, Box B36PM, Des Moines 4,
AN COUrseEs

Tawn.
SELL ruu.r
spare time. Siddail, Atascs .l::n.li
BTART Home_ or office business, spare
or full time, Experlence not essential,
Liternture free, Herbert E. Boyd, Box
B0B1, Weat Asheville, N. O.

unmn Tour own Flexible Molda, ﬂ-bl-tu-
Eles ﬂ.:ﬂ.unlnl

ATt O
¢ Plooring, ud Literatura
iren-. Kemico, IZ-H. Fark Rl.d_gt L

'E'I.LLY Inclined men — ag"n
neral appliance ap.
Uum 1 l utrit-ﬂl courss you
refrigeration. motor
pl.lr hn'l Ln lﬂt business, ete., nll
teratore. Ell'l.lll-ti' apply.
D t. 147 ‘J:ﬁ&.’r N. Central Ave.. Ghlm
-BT Your own on ou -
-a:a ::m: m n.u.ﬁ::cqh
a'rm.-nn'a H. to 45,000 l.II.'I:Il.iIl. sales yenr
after ¥ We su equipment
on nrulll 200 Imm.c Balling
nppg:' inity w'l? ptfmanlh pﬁnﬁi;
world wida In%
Dept, L-U- s

Write Rawled .
Fro t. TIL "

AR Becurity, Start a profitable
business of your own. Chatham, 9729-PM
Bouth FPark, Chicagoe 19

HEW, Different. Tnusgal RI table op=
portunity, Start fﬂ'l.ll' oW nu ishing busl-

neu Nu capital_needed, mhnt- infor-
Edgar Flummer, Box 89,
wmnﬂd. Mazs,

MOLD Per[echr lettered  monuments.
Cost Afly centa. Ing $12.50, E’cm:mlm
full of business. .'I:mtrutl-l.nn: 1.00. Righ-
land Gardens 15, Martin, Tennesses

BE Independent. Start ¥our own busi=-
I'IHB-. Any locality, Men-women. Experi=

unessential,” Detalls gladly, Acme,
5521 36th N.E., SBeattle 5, Wash,

IECEAME‘MLY Ineclined men PrepLrs
for the future. lrr.u:ltlcnml training books
for home stody—low Free illus-
trated entnlog. Lone llr Een'lu 1708-A
Firat Avenue, Dallag 1

100,000 ﬁT- .A.R .Tnh. abrgad''—
South Ameries, Asia, Africa. How, w‘h-en
and where to apply. 15.000-word,
righ fore 1.00. Erturn for tl.-Il:n-d
in T days li not satisfied. Pacific Industrial
Research Bureau, 202-P Studlo Bullding,
Fartland 5, ﬂrepm:_

I.l'.ﬂ.DE IE-II]DI] unea.

“achemes” from
er®  Magazine, Alllance, Ohio.
"ih year, $1.00; 3 months, 26,

MAKE And muﬂd genuineg |ﬂﬂiuﬁ. Forty
Mustrated work-sheets e:xﬁnn mel
PrOCESSEes, a.ui.h.rmtlHlm fled. 251, Free
circulnr, Plastics lguu, 1917E  Tracy,
Kansas ‘City 4, Mo.

" OFERATE, Dislribute BIIE boa.rﬂ.a coln
machines, Hundreds of Cat=
alog 25e, Diverso M-uul‘a-:tu.r:r. 610 M,
Waker Bt.. Milwaukee 2, Wis.

THEST Postwar onpﬂ.rumil._l.': Maoke maore
money @88 & salesman. Literature free.
Howard Rasmussen, Boonville. Missoori.

VITAMINS, Minerals,
Wholesale prices, Free entolog. I‘Iaunn.ul
Diet Uﬁmnun'_ﬂ Portlond 4, Orego

PREE Literature explning money-
hu.llnem, w

ra, Hollyw

mlkl.
rite Buccesslul-Income Euild-
oacd 38, California.

‘.i!'lJU 'I'W can learn how to make, mold
or cast tics, Send stamped en-
_Ijﬂ Bn_: 408, __qamuvﬂ.te, Texas.

ONEYMAKING Ideas, Interesting

iﬂ.ll Iﬂc. Ewu;h. 250 5, Bonnle Brae, Los
ngeles

h]rwmmu“' ;Fer [ nwgfi ]ﬁuugljd lgl:btlim?m

free. E. Minnick, Timberville, Va.

" MAKF Sparetime  dollars. Mﬂlm:der
'W'urld. -ll'lu'l‘! g_gu how. 10¢ copy. Ram

&y Ave., Portlnnd 13, ﬂﬂl
FﬁﬂEPﬂﬂT To prosperity by mail. Pros-
books, formulas. Choreh, Bl4 M,

lh Et., Billings. Montans,

MnSTEH me making plans, spare
time home - 51" Tinner-ell,

2181z Fi.'l.'r Ban ﬁu!-‘.].ﬁ.,

LOCAL Represenintives wanted In every
community. Act ns nt for all leminl:
magazines, We Iu needed  supplies
free, Send name and address to American
Read wynedd, Penna

ers Bervice, O
big mone In Bpare tme ab l;:;;::l;mhmuh:
bookkes, service| tails free! Write:
Hansen, 'Tﬁ 4-A West 60th Place, Argo. T1L

PRINTING lia- big. It offers trained
men & DEI“E“M ukbure of unity and
uecuﬂ{:rr Our home study course will train

rite for literature and free lesson.

I-ematiun.a.l School of Printing, Dept.
258, Tray, Ohio,

LASTING Growing business for f‘:-uuu.
Btart at home, Put up In eans or it
jars, Drain plpe cleaner that really clemns
plumbing drains. Sell to stores. Btart
dealers w«kin% Full information and
formuls §1.00, Herman Kramer Co., 1308
Bouth Cheyenne, Tulsa 5§, Oklahoma.

TYPEWRITERETTE. Just invented.
r.:nmp!e!e standard keyboard. Pros

erywhere. Convenlent. Practical With
"E‘lmml ned Trpcmlte'r Course,'" §3,00,
American Business Service, Nescopeck,

Pennazlvnnl
& mall order man:l.n.e

1m:lud.1:d.. urtunitlm lore. The
Old Commander, Box 302, Ghlll:lwr.he o
LH.lIRH Mallorder. Five I:tg. Intmutlnz
i BP0, Bl ot

& Park, il g

ERE EaTn exira Money op-
t:rm'.mqI profitabl bookkeeping - service
spre time, A ﬂchmtner Bu.tu.vla. 2, I
OIL. Lanuo'wnm operators, thosa (n-
terested in leasing, exploration, drilling,
for free valuable information write “Land-
owner's Oulde," Oaddo, Oklahoma,
MEELIC&E Most ﬂ.!!d!ﬂ nommndﬂ;l
will make you independent in your spare
time. Trcm.cndm profits. Mo capital re-
quired. nd 25c for sample merchandise
and Iull ﬁlrlll:l.llnll. Btanford Gmnﬁanr
10087 Wellworth, Los Angeles 34. Calif
BELL The mail arder way! Lot me su
Ply proof that my ads, letters, dmulnﬁ
can sell by mail im;r meritorious product,
Tell me your Gardner Advertis-
%n%m ce, 60 East th Bt., Eansas City

CONCENTRATES, CosmeLig mam 1=
tlons, mouthwash, shampeoo, perfumes,
Adding water makes qun]Jti' producta. Tre-
mendous profits. Write Gelitabs Company,
Box 633, Stamlard, Conn,

BECOME An “Atiritlonist Masseur.™
First improvement over Swedish massage
in 1M years! Resulta unbelievable! Dr,
Bwearingen, 9125M, Station 5. Los An-

geles,

NEED Capital: Srnd for L‘na HHalden
Bough." Tells how, where to obtain, Hes=
search 2000 Lenox Hotel Bidg..
Duluth, Minn.

GULORGI..&‘EED ll::unc:rcte- DDLT.EH’ midB
without molds, New, ted

method, Tse only sand, cemmPa chenp
m.a.urlm No experience needed. Ceme-
Lery uets, tiles, floors. novelties. Base-
men luak.lcu-lmt Other  money-making
th]m Booklet, detalls free. Men only.

ationn Potteries Company, Fergus Fails,

ﬂ- HOH-T Read mail order magnzines 20,
Armand Cartier, 895A North, Piltsfield,
Mags.

OET Dollars in your maill Bimply mall
put pesaicards  advertsing lmu.tln! new
boak Big nrnﬁts Details for e
stamp, Elmer Bwanson, Niagara, No. Dak,

REPRODUCING Plaster models.  Th-
gnﬂ:unm 1] J00. Blotin, 563 Willlam, Win-

Manitoba

NEW l.‘.!ht:np Inwn muwm' sharpeners,
Hand or Portable. De-
tnils for tnrl Wuucrt 142 Gay-
lord St., Bing uml'.m: e 4N

T BOUGHT I‘luam:[n! I.nl'nt‘mitlnﬂ worth
£10,000 to me. You can have it too, Send

$1.00 to F. 5 C., §271-A Fountain,
Hollywood 27, Calif,

YTOUR RAail nrd:r success gulde, oo,
Just pul tisfaction or refund,
HI.'I]’hti Servien, -Ehlllinnh;ru. Penna. 2

HA.IL Order education. Four magnzines,
oth nitles. Three montlhs, 25e
Commodere. 101 D, Forest Park, Iifinols

BUSINESS Of r own. Which you
can atart immediately, Tae Your spare or
full ti Little or no !.'m.rear.mmt. Is neﬂ,-
ensary. Btart in home aor
Free booklet, Henry thu.'lts Riruta !
Pumln Misslssippl,

ACO Mall address. 51 monthly.
erh.'. hulﬂm. 39 H.l:hlm Chicago.

THINK Ahead. Start spare-time busi-
Rl e tatme MU R A
“Co.. Hedkey 1. Ind. o o Srocue

GOLD, Oenulne Pure gold. Rated
23 to 24 karats, Valued nboul:. £15.00 an

ounee, alm from cerfain com-
merein]l wasie or near waste. Inm your
hame or Mboratory, Apparalis costs but
A lew cents (o make, AnY amateur can do

Begin ns a hobby, prepare for L
fble poat war business, M

ot mold ing,
but d reclaiming. You I'LB..'I.'?! nEurttFrr

problem. Gold is good Bs mone Ml
postenrd to Ja le'.un Box 513, t.. B,
Oeneral Post ce. Brooklyn, M.
RECEIVE ".I'lllunble moneymaking pr
sitions, blg mall aarun‘lr KF npo—~
Your name in l-a\'arnl mn!l'l:n:

tmrtc
Iists, 10e. Ruuml.l 3413 Broadway., Mew
York 31,

OWN A mall-order pape oducts bus-
iness. Bell an'relupea&: + ll" Is boxos,
by mail, wholesale, mnd:rus dmnna.
IIl?".l'.‘n‘!.'d;ir-llta ?:nui‘.n Ign aer Dl:p r{

rite Omaha Envelope Bervice, e
4721 California, O a 3., MNebr. wA

FLASTIOS — ﬂl&ﬂ.ﬂ! t::L hl)gl:w I.thﬁﬂt'f
rqu:pmmt—ap: et castings—iormuln
Baker, 225 Symington Ave., Toronto. Can.

EXIBLE Molds, mitation mrb]u
ﬁmnitt Dretails free. Dykes, 5110 King=

ill, Bt, Jaseph, Mo,

KARAKUL Sheep are pmmnb]n. Write:
Addis Kelley Ha.rwmd Cali

OFPORT Pmer
Trade, 10¢. Moare, P\‘J B?EjIF. ;‘.%IIE
wood 13, Ohle

BUCCESS Bure! BStart own business
now; insure poat-war independence! 180-
age volume shows way, dozenc tu zesalul
-moneymaking olang detalled In blg
free broadside, Co-Operative Bervies, Box
255 kNjag,a.m Bquare SBtation, Buffals, New
York.
FORTIFY The futnre—Start own bysi=
ness home—aoffice. No diing, Lttle cr
no investment. Polder describing **Gollec-

tion of 127 Money-Making Plans™ frec.
Cenergl Bales, Box B11-0, Burlingneme,
Calif.
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RAISE Glant Chinchilln rabbits, Willow
Farm, R156A, El_'llt.‘-l‘s'l-lllt Pennn,
RUBBERFLEX — Lastex flexible mold
MIHI:! liguid, *The real MecCoy.” Bam-
pdnt with directions $1.60. Ciallon
gents wanted. Twentieth Century
I?rudul:i.l ﬂlﬁl M Southpart, Chicaga,
HTART 1!mn.lr b'ﬁ'ﬂ msil urd.er boak biial-
nesd. Fap te to D Foater,
Box 1060, l:llmdll.c B, l::u.ltl'urnl,l.
EIK Ccomplete and different post card
E 1'.II- for aturtlnz Emﬁtnblu spare time
ers, Bax 23, Paw-
tucteL_R I

IHPDRE.&TIGN Lunl.tlni products
{wholesale b, otc. S31A, Chi-

cngo B0, Hlineds,

}.ILHE—H.E gh quoallty, o Imv price,
mﬂt.e label l:]ﬁn.ur.m Company, Harlan,

HOW And wheoro to obtain  capital,
Fully ex ned, Particulars free, Star
Bervice, apakoneta, Ohio.

COSTS Mo, Sells §3.00. 56 mge drog-
lems health boaok. Bamluhnuﬁandlma

Emm sLo0. National Distributots. Port-
“LEAEBN Relrigeraiion . Btart

m own repalr HI'II!DA. {.'ﬂl:ﬂlﬂv!‘tﬂ 1ligstrat-
Froe

course. gk, Mechanics
Bch-u-ul Dcpt. 2-PM, II-1IJ‘.I West Pico, Las
An!rlu
MORE Money with your own products,
{ETCE  UNIECCESA] No machinery.
Informaotion free. B, Kinford, Warne,
Penna.
RAISING Canarics 'rnn raflts,
‘Valuable bird book—" Care, Erudln:

Price $1.00. American
nary, 2830 N. Halsted, Chlcago.
“E0I0 qu:r TBRH From a 20-word clsssi-
ﬂ.ﬂ{l ad. Send 250 and 3o sr.a.mu for copy
ad, sample merchandise plan_to
ﬂwrnfa E?; mnl]. .a.b'h-nbt-. Dcpb-PIL 5552

and Tralning. "

“HOW To Make SBimple Molds and Plas-
ter Plaques.” Profit in lar novelties!
Booklet 35c. Plastercraft, 1400 E. 43rd St.,

Cleveland 3, Chio.

RECEIVE Big mails; offers; latest mon-
evmaking plans, Name listed thres direc-
Wlﬂm i Derbecker, 18 Needham, Hali-

DRUNKENNESS Is 6 diseass which re-

S0, "The Kegley Institute, [l'w‘ll'ht.

137 WAYS To make money, in home or
office, business of your own. Full partle-
EI];R_ free. Elite Co., 214 Grand 8i.. New

BRU%IE P"“"“,ﬂ“&‘:..f.“m“&“ i bat-
Duatiens at Bt plating ﬁutuumpmn!
mﬂm ﬂxmm,nmm i rm!'lm:t.I:uIe sllvar-

Lol -
u!md Gatats turnished. * Free Boskier
u.umel.a.l Co,. Ave. H, Decatur, T1L

EXTRA Income—Plenty mail uulnr
portunities. Write Eate, 4364 N, I:I:B+

Chil
Liqu H:u.rhl.n-—culnrfnl. Il:la.:.em
hmﬂE l.'.rl mpoxl.l'.i ll'n]a

Tt wiols, Partothrs tooe . Blatsiite.
ing Service, Edwardsvile
FREE E!nba:rlp:lm:.. Drop poatal tuia.]',
Tl:lu Mail Order News, Somerville

ErBey.

WEWHG ﬂﬂﬂl‘l’m

clined men — Own
me.'““dmuE“"““ g

shop,
how, W'ﬂdlul refrigeration, m

you

LEARN—Upholstory
table, !‘h:q Iimtﬂ.lru.
ihard, Tilinols,

311 j i3 o 5
h-urlt' ry,' ept, 238, Lombard, T e

MAEE uirl: nom name pins, sim
low cosl, Complete Instroctions
Hr_ﬁw ﬂi\'ﬂlﬂ 3X1 Hayward St. Wood-

BELL Vitamins mail HJB Ec,m“
[T

sample lmﬁ‘ln
Flal A . M
e o B N,
QFERATE Frofitable credit and collec=
tlon ncy business. earn =8 10000
upw unnu:.uar interesting limrairm

Irea, ticrn11 Extension
ice, D:p.nrtmznt. 101 Ishire-Labras Sta-
I;L-m:,___ [N

I e e bonr T CoBetL,
t[gn_ Euanﬁ?:&mm“a ready, Rush name!
Hmmrxlli cation, 431F, T8 15th, Den=-

yver 3. Cola, e
BTART Mallarder bookshop—Everything
et pubiiee, opaon, 2
[ "
uﬂm].n: Iﬂ.eazf' Oeneral Publications, Of=-

slning. M. Y.

thl. Order business ﬁll-tl‘!! shOwWs you
how to make money or fulltime,
Teaches mo:rmturl-nl ma :rn:].cr technl ue
=nol  penny-snatching  schemes,

success-catalog freel rite HNelson com-
pany. Dept. 4=03, Chicago 4.

RUBBERFORM — lnt:lc- Toul
elnstie flexible mold mokl am=
E: nt with instructions wtnl!d

Il I:I.cB 1410-13,

l'iDl.'L Plastic
t, Chicago.
LIGUID_ Marble; snow.white, mulfi-
nnlnrgd. Glazed. Unginzed. Composition
floorl Liletime wear, Any color, Na
Flexible molds. Plaster cast-
3 uet into the big money now, Full
Information given free. Write Compo-Tex,
Box TiE-R,. Bt. Louls, Mo

COLOR Concrete with chm.icalu. Big
Hollywosod

mmlld.m Ishhu;-
walls, stucco-rock, ben
ment water-paints, I[h: hlw sa.mpllu.
literature, 194'? :mnh-
Craft, 852 Wnnderlﬂ.ﬂ.ﬂ, 44,

Califarnia.
AGENTE—To mail our ltcrature, Good
Maywood, 1133

profits. Home busingss,
Bropdway, Mew York.

T4l MONEYMAKING Home Business
ﬂ'pnwr.unltlﬂ " 2hg,  Hirsch Enterprises,

Bpring Valley 2, H. ¥.
MOLDMAKTIN Casting,
Elm Tormulas—{ully trated, fLm.
deal Service, BM12, Park Ridge. T1
1000 LIVE Mames of opportunity seckers

80, ALl inte cash Joseph ‘Royer,
E2-M Merrimack Etmm::ﬂhul.

HATIONWIDE Balan: IH mall tay ht- In

actical mail order Freo folder.
bermann (B, :Elu IHJ Pefty Bgtinre
_g_gg_,__x:nehrm SR

Women, an lnde-

ﬂ.l!l'l}- 1nt¢rnb1mr ll.l-'ld 'hl:'tt:r t'hm:l. Aver=
uﬂ' ;:w g;d d“HtTi postwar and
ra operating your own or
ntﬂn ]nﬂﬂmltu contesslons  with high
or motorized :Ireunu nnd
ea.mn'alu Having retired after 23 a{ﬁiﬂ
successiul operation of my own n.ud.
cohcesslons I have prepared o
copyrighted booklet enernl lniurmut!un
for inners. This klet, illustrated
with 10, Blyxl0th, exeeptlonaliy good pho-
tos af ﬂrut. r d and midway scenes
of several m.l.]nr cirouses and carnivals

E '}w,-u:l t of l-‘.!eﬁ 7 U‘&aﬂ‘l‘dm Eimdﬂ-a
MeQuisten, P.O, Box 48 ellwood Bta-

tion. Portland, Oregon,

167 Hnmes and addresses of mail order
gn:lﬂ.nﬂ 10¢. Val, Box G776, Toamps B,

MAIL Trada oe.
847 North Harvey, mE by

-~ ooy i s
u.t home, Detalls free ﬂmga V. Be:.r.h..
G Easet Btreel, Bpringfisld, Mass,

REAL Bp-numijmmm-km: plan 10,

.'JLHE';--. Box 123, Altoons R
l:rBﬂ.ITDB articles wholesale,
”Bup:_r Dire " 10e,  Your
in “m HII.II”' un 1 Ideal Bery=

lee D12, Park Ridge, TIL
BOLDIER Moulds !:rr . 1llustrated
orcke, Ghent,

cat-n:lnr Gc. Henry C.

STA.H.T Now—EBunlld mnnei E
order business, Get 1iuum! established.
Partleculars

, Eent 16, Chio.

“GET Into mall selling. Prepare mr :u-
Btart sideline business now. t.lble

tare.
mbﬂuiltlm Ihﬂlﬂuﬂhrﬂ! Prﬂﬁu

ressive Magazine tells how!

START Now., Be set rnr post war, Miks
“Bia-Crese'’ new garment hanger Invep-
tlon. Baves on pressing and tallor bl]:ls,
Use scrap mn I, &1.00 seller, Pay In-
ventaor le each r?ﬂ.lt . nnﬂlnﬂ.u and instruc-

(M) Egins, Box 285
.. "““#‘F..EF%..%‘.‘.’"““ B P Al liwaokee, Wis.
TERS: Delnw best, cheapest: INVESTIC 'I.'E—Gn-onerluvu mall m—-—
free forms. cnlnnl,u.l l::llmtter Ca., Wil- motion serviee for profitable ufﬂomml
mington, Del. Ruszell Jahnson, L‘.E-.r keafield, nnesota,

54A POPULAR MECHANICS

BIG Money manufacturing custom made
arch supports, Particulars, Jul Corssen,
ﬂﬂﬁl deyer, St. Louiz 4, Missourl,

1000 MONEYMAKTNG Iﬂ.em Ho invesi=
ment required.  Satisfaction s

150 $1.68 nid. :rllmil'ﬂ
mﬁﬁlm :'Em Tmote 13 Mo
REVELATI For opportunity seekerd.
IID!JT Tibalt, lilﬂ‘.. 185 Ciodfrey, Pﬁla.
P'LAE'I'IEH Make munwl Have fun!
Complete h:lf. mukes  beautiful ;:lﬂ“
box $1.25. Agent's propoaition, e
Ceniter 3131-1: ‘West 11th 8t., Luaﬁnrelu

. Californis.

FPROFITS Ofl coloring photos for
or others, Extremely casy plessan
Practically no capital needed. Even be-
ﬁt‘m:h get benutiful results. Instruction

F.Ilﬂ'. Currie, 454 Cherry Bt
Quinecy B3

damL:L n#ﬂuu.tmwwm ! L’
man te: ‘Wooderal nzn nd.uar
Galnesville, Texas,

HELL Names by mall—ensily complled;
millions needed, BStamp brings exciling
profit detalls, O Publicalions, -
Iniy N. ¥.

I MAKE Big mone¥ in the mall-order

néss, Tou can do the same al home
gystem. Write me
ttle. Box 8. Cllu'n-
shaw PO, Pittsburgh, Penna,

YHOW To EPJD Yﬂut‘aelf by Poal ‘War

FProsperity.' thwhile informa-
ton. Buu, B-"II-PL[ Hlinm'u Buffalo 12,
Kew York,

TRUST Stheme plan wi mall order

magazine 10c. General Fuhl].l:l.ﬁmu. Box
E95-M, Indinnapolls 6, Indiana.
Mygio trigks, “Tromentions BET
nstrug
Eubn;l:'n. 360-E Pourth Btreet-H, New

H BTER_Mall, magazine, ndshects,
r n.ru.. [s] tunitles.  10c. Harvey
Tecple, (PM) tur, Indiana.

EVEN HKeys to wealth, used HlE-
uma.a:tul man.wﬂ page book, .'I-l.lilgt“I Freo
literature, Wilson, Wiest Groenfield,
Milwapkee, Wisconsin,

Of nlnrm clocks nesd re-

llld.ﬂ.lli stores Our
od course mzllrtu you how to re=-
furnished Alarm

COUTSe.
ucthpl:lrEﬂ‘\'IH DEFB.EPD.M

1683, Houstom

RAISE Olant c:h:l.u.:h.tlln rabbits, Willow
Parm., R18B, Scllersville. Penna.

LMFORM TI'DN _ 1'---:|-r.'-|:-'-tmg‘il articles
{whalesale), Rakes, Box 5911E, Chi-
cago 80, Il Inms.

LEARN Refrigerstion mechanics, Start
your own repair shop, Gur:éElutl: illustrat-
ed course. Free  bookl Mechanlies
Behool, Dept. 3-PM, 4703 West Fleo, Los
Angeles 6.

YTARIOUS Qunnrlun!t; Catalog,” ﬁ]:?
10c. P.O. 1735, San Diego 13 Calif,

TEARN H.une evenings. copyin
Ellutl:ng com ckm for

and du-
vertisers.

“BE Indmemunt at.l.ﬂ: ]!Ll.l.!lhaﬂ
in mu'r homs with Froo
ﬂﬂt‘ﬁ'p i Mﬂl! L .!.ﬁp]!tﬂ. I.'nd.ll.ltﬁﬂ

- East

gan Awve., Ypsilanti,
Michigan.
I:M.HH From {iuu.r 'hm:'k yard, basement
bed room. rlenoe NE0SASATY.
Em:d for free detalls. Challenge Assocln-
t.I|:||1t E'J' Eom-erﬂel _Springfleld, Mass

umlreml of 'p?nri

Liz U.‘I'.‘l:
hirllﬂn 1D¢. {refundable).
entering m:-

W, 13th, Terre Hante, Ihd.la.ul.
SPECIAL Trainins—far
cessful busin You start small
big. We tell You What to start. What to
ABK Im'

ﬁf wh.n.N“‘ lil.i' ﬁ:'l?rnmh%;n W

MONEY At home, YOour own business
*Progressive h’;’:},‘;""‘" E o méll-ﬂi
d by thousands; you'll
10e, Puhlluhm.. Box
, Mew York,

Eles.
Fiin it too,
1160, Crardenvil

PUBLISH Y

lm:lu “ﬂf‘mr m ::htﬂllﬂm tlias-

#1, N month.
I' pmlitm Oz brings

BEIMpPIE,
:rn.i.l. Dn:l. MNuobr.

ﬂ,i.lﬂm HRemarkable drug-
ratu.u. ﬁumm- simplicity and r-u.ui'..

m:pr_usl ‘reapondanes
Metascience, DﬂLlnd Flaorida,

EARN Money at home! T'hmuudl dal
**Home Worker how.
Bample, 35c. Bizemore, B-u:"l‘ 4817 North
HEostner, Chicago.




o Toarna sntries Bl Busines

entries,

WLH Eﬂ.r Grove, North Carclina,
L.Ir_':E After-war ll:'n-ﬂnl Bt-u't gwn bus-

iness; hm-, deseriblng

of 127 Tested .'“k_ free,
Elite Gﬁ. B:I.i Grand St New ¥or

Fﬂnumn. PLANS, ETC.
10,000 FORMULAS, Recipes, trade ge-
crots for making numercus products. Ove
L “"“wm“‘“t'”ﬂ'
ARert chemists, Essy to read and

postpald. W Su
E.n: Dept. M, 2506 H'nr.' Btreet, Henoaha,

MAKE Fast aﬂun:!f nmdut:u at home. Ho
machinery. Literature
Iree. Kemico, 17. Park Rh‘u:l: Tilinols,
40 COSMETIC Formulas, other beau
information, J00-page book, £1, poasipaid.
Richmend Pub, Co.. Box 11-P, Station A,

Los Angeles.
AMAZING Profits. Make fast sellin
cts &t  home—build lhﬂd.l' e
uslness.  Information free. A. niord,

Wayne, Ptl‘ll‘-'l-l-

FIFTY Bingle ingredient formuolns—asc.
1!';1111‘.'.-.—]1. 1TH-C Egum mth, E'hlha.d.elphin
ANY Formula or
Case Kowal, Eh-urniat. :I.HI mliemn. Ell-l-
cago,
“LUMINOUE Palnt'" shines In dark.

made, 100 other formulas, plans—
nll 26e, Enlﬁ;ﬂ.ﬂl‘]ﬂl course_(: (20 formu-
las) SL.0d0. %[
; Id.vnal Bervice, 31 Pm-k. Ridge, 111

CORETE—Make your own bullding
t:lle B-ulld storm, ea unke, nnd r_ru:l
roof, I made 1400 on ohe mo

1.0, W. Denham, Box 1362, Durham.

N, C

PLABTIOS. Vegetable, luminous, etc.
Particulars free. Fhilhart Laboratories,
6 Bouth Xanthus, Tulsa 4. Oklahoma.

EWDREIH of mum}‘l‘ﬂﬁ-ﬂﬂl Tormulas;
nlso aﬂu-rucu :uﬁar 600 pages, £3.50.
Nationml ' Union AvE.,
Brooklyn 11 H’

SPECTALL plasth

adhesives, aints, shes, hmmh:ﬂl
roducts. Literature free. Rapld Chemical
rvice, Edwardsville, Tllinals,

AUTO Formulae, mineral rubber retrend
substitute fuel, puncture prmﬂnf antl
freeze, Each $1.00 bill, Murray, 60
St.. San Francisco, Calif,

mnum.mwrm lists, Hﬂcmh 1213

BD mpoaltions,

Rathbone N rand Rapids,
EURE Way to detect cnu.uterir.-it. caine.
10e, and 3¢ stamp, J. McoQuesn, 133 East
Tth Bouth St Balt Lake Of Titah.
FORMULAS — Qeneral ecleanin Ca=
ments, wabezﬁrnuﬁng. Bend !ur llnt.li‘ra
Voo, , Ukiah, Calif.

AUT‘.EII!H'I‘I[! Pnnnuju.ry“ 'B'Ei page 1=

Justrated red by  experts.
sum 'p:m{:tleal tast:fal'urmulm. recipes,
B wiy T et el
maos anj' 1
business up unmes Valuable reference
:l'ur huml: n?f !! l'.‘H.'- pmtna.td {e.0.d.
3. onl y T:L Adnms Brown
chuh:ult Hill 87,
B'GRMULAE — Latest, best. Analysia.
Literature  free, Belfort, Engineoring

Building, Chicago.

“REAL Hanurncmnun: formulas, Liats
froe, Cummings. Chemist. Gordon Ave.,
Byrncuse, N, ¥,

CHEMISTRY

CHEMISTS: Epl:i!il!-ll-l'-:d nm—tech:ﬂnul
ures on chemist bench nnd
home chemists. Some 1.1.1:|.1que Lit-

ernture  {ree. Lankton m-Research
Bureau, R1, Box T8, Easl Lansing, Mich_

FREE Chemical catalogue, Enclase 3o
E_mh:_w. Greenwood, 388 Broadway, New
or

CHEMICAL Apparatus, Complete line
of chemical glassware, apparatus  and
chemicals, Standard Science Bupply Co..
1133 W. Paulinag 8Bt , Chicago.

CHEMICATLE, D'I.II'I.E,E ﬂunntil‘.lu. Appi-
Tatus, Catalog 5. Flelscher's Laboratoe
ries, Everatt 49. Mass,

FREE Catalog: Chemistry, minn’nlu
h&mag E'.I-m. Tracey Laboratorics,
ans

OECOPE For gquick chemical
amﬁvm $2.50, Eutting Sons, Campbell,

" LABORATORY Bupplies st wholesale
prices: Chermistry, bla physics, Cat-
mlogue 10¢, Nationmal Belentifis Co.. 2304
W, North Ave., Chicago. Established 1908.

OHEMIBTRY Laboratory spparatus and
chemicals for industrial, an ._and
private experimental labaratories. Com-
¥|Ht-ﬂ chemieal lnbora.t.n'rr ll.l&l service

carrespondence sch st en Berul
d¢ for f[rec 48-page ca

talog
) .B'a:zfm‘

ter
HELF WANTED

H:El:m.tmc To taks care of filling and

pn:nﬁ ment. Good salary. Bar-
1] 'I'..nn Chicago 15,

AGENTE WANTE WANTED

DOUBLE-DUTY Elhuppl.ni bag. Zi
open.  Instantly changes from small I::
In size, Lightning seller,
rinl, Kristee 137, Akron, Ohlo.

WONDER Paint, powder that makes oll
paint, ink, enamel, water cmura. :L'.'u. all
calors., Thres samples 25c. Agents wani-
ed, Pewitt Studice, Pt Rlchmlmd CG.IIJ

EEI;I']TEAD‘DRA Eliminates 100% all
traces of skunk odors! Nothing lke iE
Whirlwind seller to farmers, trappers, gen-

eral stores, breoders, ete. Big profits. Bend
51.00 for nglr on money back guaranteo
ar write Sparhawk, Bpa.rllﬁ Hew York.

AMBITIOUS School senlors—Wea want
you to sell classmates the “‘tops™ in grad=-
nation name cards. Highest commissional
Your cards freel Cardalg l‘ﬂinﬂ: ke
wildfire! Hurry! Get yours I Craft-

pards. Box 135(L), Pl‘ttab:u.'ih 3 Penna,

BlG Profits tmm; subseriptions for all
:n.; m-s Jen eonifidential catalog

r 3 rigdicals and complete
srarun.i sunq_!::lm ren.  Pines Subseription
Flushing. New York,

B‘.‘.E: $2.50 on every sale of our “Bim-
plified Bmﬂ:ht ing-Tax ystema,
Columbin Bookkeeping Systems, 319 Dell
Ave., Pittsbairgh 18, Penna.

D]EAEI’..ET.‘I Wp.:‘ t-\el,eru.uﬂ—GEt. thres frea
EAmples. hjé . En=
EFBVET, PD Hox 681, Lnrmn:r le_h

GOLD Lacquercd window sign, letiers,
Hew styles, Absolutely beautiful, Free
sumples—cntalogue, Atlas, T4l Halsted,
Chiengo,

FAMOUS Alby Studio neckties, Hand
dinted in ofls. Birds, foral. leaf d.BﬁLI:rI.E
1.25 each, $14.00 dozen, Agents wanted,
Pewitt Studio, Pt Richmeond, Calif,

b BUSINESS Ideas, plans, schemes,
rare formulas, exposes. Formico Bervice,
314 Kiefaber. Dayton. Ohie.

LOOK Here! Wanted—Mon and women
to start in business on our capital, Sell
some 200 farm-home producta. Thousands
our dealers now make qulek sales. big
rofits. For particulars write Rawleigh
Co.. Dept, L-193-PPMA. Freeport, 111

AMAZING Hand cleaner. Fast sales,
BH.I: profits.  Solvex, Monticello. Town.

REETING Cards. Personal station
Wh:llmlr.‘. Graydons, Box 4163, Denver

“BILVER Flating u.nd polishing  bguid,
Ap with eloth. Cleans, silverplates,
e, one rubbing. Renews silverwnre,
ewelry, mu.f-ll:al instruments, automolive
trim, ete. new, NuSilver, Dept. 106,
Aurora, G i
" BALEBMEN, Crewmanugers., New war-
time $1 proposition. 3100 weekly ns easy
ne rolling log. Box B75, Reading, Penn,
.H]EN'I"H—Cﬂlh mansr—It's new, it's
hot. Everyone wants radiant “Wonder-
lette'' colored [lalnr.lnﬁ of loved onea
We deliver, lect, Condon, Box 157,
Dpper Darby. Penna. .

EFAHELING Religlous  mottoes—8§4.00

r 100 mples 25e, Tabernacle, 1323

igh. Eﬂlgﬁlﬂd. Ohin,

LARGE Profits in your own business,
Taed shoes 13c, pants 26, coats 37c. un-
derwear 20c, dresses 15c. Hundred other
bn ns. Catalog free. Established 1530,
Publiz, 558 Raoasevelt, Chisagd,

PRIZE Package deals—Joke cards. Prices

noted to distr tors, Jobbers, operators.
%‘.a.;le Speclalty Co., A!rrnn_'l:l Ohin,

BIO EBargains for big profiits, Men's
used pants 28¢, suits 81.00, topconts The,
-n'-rer:mu 51,00, shoes 121zc, Over 100 sen-
sational values, Experience unnecessa
Free whaolesale Gﬂ.bﬂ.ll:lg. Buperior, 1250-
Jefferson. Chicago 7.

BCHOOQL Seniors—8ell classmates Amer-
fea’s most hen.ul‘.:lﬂll d:sﬂnct:lw Fnduatmn
name cards, PoEitively si Ccomimiss=
Elon, Largest ael:ecr.mu_ owesl prices,
Free cards amd free sample kit rint-
ﬁ‘n'ﬁh 1423 East Elm Street, Scranion B,

EXCELLENT Bideline for printing eales-
m.un Dml nin name pintes in small
? Also, maney¥ applying

il[nla nn automobiles, Free samples,
* X-164, Boston (18), Mnss.

PROFITE Belling novelty fun cards
novelties, ete les 10, National Spe-
clalties, Box 301 Cincinnati 1, Ohia.

MAGIO Races—AL cigaretts touch six
hunm‘?:&oﬂmm In-].nli:l:@F i w]:m:q
races §1.00. B samples,
Barkley Oo.. Dryden 11, Va.

ﬂng Four

8 check
25e, Ehmplunz outfts,
check-Tobs, I'I-IHJI'J plates,
Eﬂﬂ. Mfg. Co., 303 Degraw St., Brooklyn,

maﬁ Fa.lat‘ nlilf Iml. d bargain .
sallin

deals, E gm card Im‘ bi l‘.-

nt. nmer I'lthlglrr-. Ho=Ro=Co, 27

PMT'ING Outiits !n‘r nutoparts,
l:.':onn.wl. ta ba :

Fres b-uallqt mqutr}::
Gunmuim Ave. H neu tur, IIL

MAGIC Cleaner l.II.ﬂ soap deal,

Hotter than ﬂrnnrll:h: 1 pu.'Pouu-!

Bample free. Bestco, EMI'I' I
Ehlu.z{:.

ﬂﬂﬂtl.‘-ﬂﬂl'l tbhlﬁ‘lﬁ m’ﬂ&m

starting own aQ
scriptive hnuklel: fras, Eﬁle Co., 2]1
Grand St.. New York,

WHOLESALE Bources. 000,000 articles.
Free EQ Meywoode, 1133 Broad-
Wiy, Now aTk,

FREE Water and our mnnuntrnm
mukes flavors, lotions, shampoos, T2 prod-
unets,  labe ez furnished. Qualeo,
E-20030 Russell.

Detroit.
HIGH-GRADE SALESMEN

ORANGE Concentrate direct from our
Florida grove. One quart bottle makes 6
quarts deliclous ﬂ;l.Lqu orange drink sim=
Eéﬁb{ mixing with & parts cold water.

n vi I'I'I.I-ﬂ: C. Bullds up reslstance
pgalnst winter colds. Groceries, restau-
rants, hmultals big buyers. MNo invest-
ment, Protected tarrll‘.m':r. Bnluﬁm:n earn
510000 to  £3200,00 commlssion
weekly, Sunset ‘Ifa.llesr. 'I Clifton, Chi-

Lago.

BAL: Amazl patented wire
strippers! EE]I 86 and Also electric
trouble shooters mli §1 and $1.50,
commission, Tremendous demand!
topies, mills, piants, shipyards,
state depts, ublic _ utilities buy rTr,
quantities, sales, repenb fast. hig
carnings. We ship, enrry accounts. Com-
missions  paid W " nco, 2628
Washington, Boston, u

SELL Warm_ leather jackets to Iﬂeuﬂ.s
neighbors., Make mum spare or full tim
Alsa rubber raincoats m:l n.tyu a.hnm

307
Frg=
EOV'E,

Bales outfic free. ce UNIECISATY.
Mason, Dept, M-184, hl.p_g-uwn Fu.lla Wis,

BELL Patent 10-26 cent ts to
stores. ‘Territories open. 8 u cents,
j:‘[,u.n.dnu.ﬂﬂ‘a!ﬁ 18th Street, N.W.. Wash=

SALESMAN: H

Hove real money-mikl

ing. Fits into war PRI, ﬂ']
“;mrgln firm. Dept. “F. Bax 393,
n.l;g_ ERS.

LADESBest guality, ﬁprl
ﬂl:'tu:lla free, Ace Blades, BI.IﬂIJ.IJ.. ¥.

EDUCATIONAL AND INSTRUCTION

LEARN To be a landscape architect.
Hundreds of men and women now manage
thelr ﬂ-'l‘l:l. hun:lnea.su. &8 Esuccesaful hn:
BCRpPErs. steady, comfortable in-
come in thiu h:ﬂ.l.l.hful outdoor profession.
Alsy intereating hobby! Practical home
study course—i5 f.]ea.r]y ifustrated lessons
in landscape desl plant materials, hor-
Lhciltu e, eomlruet’md dialfting, l'l.rd:n
deaign, ete.

. Average stodent can complete
ecaurze (n @ to 12 monthe, 28kh venr,
tm{_& for free booklet—""Success Thraugh
l:wu: Trnin ng.'"" American Land-
Pe ool, 6317 Crand Avenus, Des
nes, Inwa

Eﬂﬂgﬁﬂmuﬂﬂmin a wt&.im nt h.mniu. Fa-
mous eedWrlling 8¥e ., N0 BIETS O
symbols, Easy to learn and use. Fast
preparatian l'ur i uh, Eu risd low
east. 'I'[.'Iﬂﬂ[l tanght Eed 11 lead-
ing and el alz-r'rlne ert.& far
booklet, Eperd'nrll-lng In.;l'.ll'.utr: 338 Ridge
Eldll Kansas City 8

" LEARN Photo mtuuchln.i, FPrepiare Your=
self for the future. ma'l:, eur Tascinat-

ing course enables you to es rood

at bhome. Duval-Hurst El.u EIH'I'QE
Bunset Blvd., Hallywood 46,

TOOL Diempkers, mm:h.Lnism_ nupr;q-
t.lcea. E‘Pm postwar L_Ih depends on your

ometry by m-
1.1::: Tm- Elhnnm.ms mnmet.r
Price 50 cents. Bup_alr

mitecl, ra
oI Turmtte. 202 Hastings, Flint 3, Mich,
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MAKE Up to $25-515 a week as a tralned

um.inrser.m kly at hi
prac u noquickly at home,

pre-time, Easy (uition payments,
:’ﬂe n—m“:.n: earn hundreds of
d.ul.'lar.s whlln stul n_g Easy t'g undaratnm!.

phgnl Ans,
uired. Our 45th year. Wl‘ (7]

t and sample leason %z
Chicage Bchool of Nursing, Dept 13,
Chicago,

ELECTRONICS Home study for those
who want to install, maintain or service
Industrinl or sclentific ﬂen:u-nmr. L
ment. Write Modern Electronles, 707 E.
2ind, Houston 8, Texas

INCREASE Your lru!m:nt. Eiud.'r your
trade magazines for business advansement,
Write for free price-list. Current alnllu
copies. Over 600 different business,
tionnl and diversion tlod1-¢|1|. M—
merelal Engraving Pu n& i
North Ritter, Indianapolis 1 ndiu.nu

WRITE EBhort stories at homa for pleas-
ure and profit, Fame, riches and happiness
of achievement are rewards to be realized
czul‘h.lﬂl!nls who acgulre tested technlgoe

free hooklet from home study school
B, o SRR e R
H.h:hlﬂg, Chicago 1.

R Etentrln l.m. Ln.rn profit-
tlea, Ilidl'l'ls i.'l hl I-' m:u-uuum at
bars eoa Full partionlars
fren. 'I.l'nln.:l.hlu mt]dlnl lessons book Ec.
Hobart Welding School, Box M-1343,

“"HOW To Break and Traln Horees'—
ilmhmtﬂfaﬁr P.mu:;;nd horseman Fhwp};

d.ru.l“ Bas ryr“hh.oul Horsemanship,
Deopt. 11012-C, Pleasant ] I-II.II Ohio.

WHY D{I!‘I t :I'nl.l write?

Writlng shork
storles. articles, ah:. will enable to
earn extra mon n ¥our spare Hme we
léh:nh you tr:"_"'ﬂ ul;;lﬁ" newspaper men

A 0] llwrj !jn' ﬁllt'—
tude Test' hll.un'

whether you possess the
Iundamental qualities essentinl to I-'uﬂ-

oesaful writing. Write today! Neéewspaper
Institute of America, Bulte 570-T,
Park Avenue, New York 16. M. ¥.

MAGIO ﬂharl‘.hi.nd mnd course,
Complete 25c. Circular free. DOLAS0n,
Box 167, Boston 18, Mass

EP‘EﬂLﬁL 'El'q'll.ll .]'q:qq:.rr st H i3] mj

lesson. mem ourse for Conts

l:m&r Il-l.dm!t- Pﬂhumum :Bw: ABGE,

n_1. Nebrasks.

UBED Educational and technical books
ﬁht. xul.rd rented. Catalogue free. Ed-
ur.n Exchange, Henugar, Ala,

buuginmune-u Imtltur:stﬂfﬂ;!:!;hl;nmlﬁr Eﬁ”

X-104, Greenville. Ohio,

I'H'J'EETI -ATOR Tralni Phillips Se=

cret Bervigs, 1817-B North th, Chi=-
u

SECRET Investigation. Experience un-

'.l'l.el:B:ﬂ-ri'Er Ih‘rﬂtlnm riiculnes free.

G'Eﬂllﬂ agner, 125 est Both, New

HDH'E Study course. drogless therapy,
Free literatura. Inst of Drugless Therapy,
Tama, Towa.

" GET “Bet now!' When ihe wartime job
boom enﬁa.lim.ur nrnn-er%a un.eﬂ J:uu-_fl:tllI will
get and hold permanent positions witl

¥. Pick nir-conditioning, r\e!rlnr-i!un,

eating. ventilating, welding. electricity,
radio or electronics—{nstest growing, mos

ng Industries, Prepare now, Lealn
n 6 few months instemd nt renra Laow
tultion. liberal terms. Earn -::'Ipem
BHig book fres, Milwauken Enh hti-
neering, Em:ﬁ-H- Mllwaukee Wis,

RADIO Wfitera wanied, Hmn.e-nt.ud;p
course teaches you the required profes-
#lamal technlque for e‘ttln: vour Idens an
the air. Pay-ms-you-learn terms. Free In-
:I'mnut:lon Radie Writing Institute, Siu-

o M, Radio Center, Hallywaod 08, Calif,

PA.E'I‘ Mind tralnlng, creative-thinking,

AT !iqﬁu

t-!l lnd 1ns L1.I
BrME
cCis,

pmg Men and 'l'mn—lll l

ed for well-paid positions that

excitement, ever-new and fascinal
- ‘bosiness

-ncﬂ’m rplm:dbd
times ar bad,

Previous
ence nrm unnecessaryl Mo nn% miﬂ
education. ‘sius Lowis Frdinfe quaiifes
ﬂmmunt Hlu'e-.u he

ntuau; ﬁmﬁu ol 'wl.llI"ﬂll:'lllai.l‘:}:ulll
"‘“E plac Write I:ucllu' far free ok

Bekaal,
I:X—ME Wuhlng.:m 7, D. C. (First and
ﬂ kind—Now in its 20th

EIM} ertlnl muml
Pri oach

=]
UI ‘Adams, Ghlm
OPPORTUNITIES (4]
Ehuﬂhlnd Institute, ﬂ-lmil

Ehl.rlas Fﬂ.ntzl.

shorthand,
Tth, Bnink

E.a.E ertified Orapho-Analyst degree
llnxnh.i.ndwr.lﬁnq.. Btud.rmzt t
up to 11M an_ hour =

:'ls o0 'I'aekl:r time., Graduates in em-
nt, credit agencies. depart-
ments, courts, In private

practice as peraun.-u.l problem and vecatlon-

R 2008 o I ted T
wa [1E4
_,_,__I_gt_u;tltufe MI'A._DLA!!:M,

REFRIGERA Mechanics, r.:nm?lutu
home course for repair men, Booklet free.
Mechanics sch?o Dept, 4-PM, 4703 West

Fico, Los_Angeles

tion, Postcar do. o
. Ine., 310-F Souoth Seventh St.. 3,
Bt. Louls, Mo,
AUTO Body and
metal work,

weldl A :ﬂn’k. tﬁ-:igﬂ:ihi
"One Gf the mist profitabls

Laak inta ikl

branches af men Ruto try of-
fering chances !ur good Juh or #m’ own
business. Train rite far

b 1 facts, TElit ‘inl- 1 1318
W Benien Ave.. Chicags oo 1o

LEARN P‘rul'lnl-nbl! ﬂtd-'lt- and collestion
mgency business: investigate Educational
Extenslon _ Se e Advertisement under

Opportunities,
ing, broadoasting, serv-
avia marine  and
o taught thoroughly. All ex-

aan.ls low. Co-educational. Catalog free.
]pm'nlm- 'f;ih.uicul Institute, Deplt. G,

GDDD T *'Uzed” scli-Instruction  cduca-
tionnl books on all subjeets bought. sald,
rented, exchanged. Batiafaction nran-
teed. Complete information and
Mustrated rgaln :ntﬂn fres. w tEa—
Nelnun_[:_t;mpnny_ﬂu‘& Ghlum 4.

i) lessons B t:lu ﬁ“elilh
Y& ELs r 3%
ﬂcu{'.a:raqnara and alm,p lﬁed instructions
prs the wor ormation, betier

still send gquarter for praciice sguare a

al lesson. Bullders' Toples, Medical
rits Bldg.. Seatile, Washington

THED Educational books on all subjects
8aold, rented, nlso booght mnd mhaniei
Moneyback guarantes. Write today for
free catal nnd detafls. Les AMountain,
Fisgah, Aln

MEDICAL lenrl.t.ﬂl.‘? technicilans in

ut. demand, We train you in your spare

in your own home, You can pras-

Hpc while studying. Write for free cata-

vocational guidsnce. Personality-develop- logue. Imperial Technical Instltute, Box

ment, uppnﬂ-unlt;-—l'lndl.nu solf-advance- 073-E, Austin,

ment, Dr. Tibolt, 138, 185 Godfrey, Phil- | “SRONKENNESS Is o_diseass w

ldﬂﬂm'm Epands m treatment. Hadln.l utlll. pIuI
DRAFTING, Trigonometry, slde rule, homan L'hy prpﬂ suﬁmﬂul

All throe courses 83,50 completol Inguire | lquar and s ﬂqgrl

Giles, Dept, PM-=11, :IH South Common= ence, Write Inr ir-ea huukl!t. I' M. HNal-

wealth, Los Angeles 4, Calif, gon, The Kee]e&tltutu. t,ru.
HTEE:L- Tempering eaally learned, cum- OIS FL%
Inte =u S8z, Heat treat folly ex- key fOtting. ote. IHH:I r:nlld.

:Iun 00, Cieo. P. Smith. 519 Kipling | smith, Canadian, Texas,

Ivd. . I'..lmdnn 12, Mich.

REAL Estate, Low ecost study
eourse for nll :Lnl.eﬂ Unlimlt!d nnpnﬂl:l-
nities. Hig %15 Free bulletin,
E:‘-{gtucﬁm 3& cente, Ban Francls=

S6A POPULAR MECHANICS

PLAYS, STORIES, mmnlm

WRITERS: Bend for free circular P-15,
wth uniﬂnd sales plan for nlu:lﬁ your
Adelbert terary

Kline
mnlfﬂubl:luh:d 1823, 6T Fifth Avenue,

IMPORTANT—Join  National
Group. 25 West 3rd Street, New York ?2’

RTOONING, COMMERCIAL ART,
nn%wmu WRITING, S8IGN PAINTING
Course:—30 Mustrated

ARTOONING
lﬂmm aver 500 skeoiches, mmptm 1.00.
Hex Cartcon Btudio, Box 803, P;“E.um‘
Callfornia.

| S T SR e
2304 North i'al.r'a-et rt Emith, Arkansas,

BARGAINS — Hooks, courses, quigk
1|. poainting, poster art-lettering,

B SRR

A.H.H.TEUR And semi-professional car-
toomists and artists, eaah In on your abil-
ity. Write Hamilton, Box 4BA, Woolsey

Bin., Astorin, N, ¥,
CARTOONS Or pen and ink illistrations.
Choetaw Trace, Grand

Van Maedgen,
Prairie, Texas,

FIGURE Drawl 20 lored pum
B‘-&ﬂl £3.00; revlgaeq mﬂdw paster
talogue 10e, Sign, HmJ.n:tm B,

CREATE Cartoons, 300  fllustration
Roches-

courss k o0, E!l-ller.. 57 Btanton,
'I.Er 11

Crans Baox 1658-D K'amu t;;,
CARTOOMNING F&?ﬂ well

new, exciting, to learn §1
Et-l.ultu lul:IE' Brﬂud.—

your.
lssour],

oomplets, ﬂil
way, Buflalo, N. Y.
1] eumj Taseg
draw them. It's's oy, I io'l:u of mn.
Dietails free, Punny ME Faust

.!n'a Hndum 2, Callfornia.
Marke muki
Hm—ﬂe.w:ﬂnﬂwn Etu.d.lu?eﬁ n.rl-gf

k:uull'n ml.ﬂ.nne c.l.rt.unnl.l bmﬂ-:t?lmﬁ

how, “He Fu or Money, 25e. 'I:I'mh

Stadilos, S10P t'w'r{i_;hbm Gh!gi_u-_
CHALE Tnlh.

Eumzllﬂﬂ‘ %mﬂum—

lessons, over 200 aiuu:hen ineluding
ures and lettering. Prepared nnunm:.lﬁ:'
kEnown artist, Lfl.l E-.'-
of 28c in mln. Bnack-Pack l;:o.

a _Bt.. Indianapolis 4. Ind.

BUSINESES SERVICE

£1.00 MONTHLY Maintains Washington,
D. ©. office addr Your maﬁ“
Torwarded

LBA,
1T, 7-d RanEHEH Place,
IIPFALD H. eaged
letters. 326c cash eaahf“ﬁﬁﬂﬁin:gggi [
nm‘n’l 'Int-eml.l‘.inntl Laetter Bervice, 379
ﬁiﬂ"‘ﬂﬂ'
here. Also muehu n.'ud: forward mall
Write SBervice Burcau, 1401 3th 5&. B. E.
PASADENA, I:'-n.li!'umil. mailing address,
HBuziness or olherwis Prompt service,
51 per month for huum Tse per month
otherwise, For full details write, How-
ard, P.O. Box 2 :B'I PBBI-dE‘:I]l 17. l::u.ln‘. -

‘Wi represent you

TTWIN UCity reforwarding service
manthly, H l'lc::. B10 Pioneer Bu'J.ldi:nI
8L Paul, Minn

SPECIAL SERVICE

WEED Bomething In New York? Write
k- It-'l"ur-‘!fuu“ Bervice, 1333 PFindlay,
Wow York Oity 5

TECHNICAL books written to
ﬁ:&.ﬂutknm 'E'n itn ru‘ulh. Lathrop,
61-M Junuﬁm ty, Enpnsas

ADVERTISING AGENCIES, LETTER
WRITERS, FOR ADVERTISERS

ADVERTIBING Flaced everywhere low-
u.t ra.lﬂ.. Re.un‘l:l

ads
Ewl per., mlltlin-. ::nlllnnra-
lllt- ? Advertislng
.lj:enl:sr m—r West J'l-chm ﬂhlgﬂ

0 WORDS 30 New
nll 31‘ Gardner, Vl-lh:r Onllfurnil.

5000 WOMEN H;l.ﬂ b‘uurl, £25.00. Our
own r:uatumm Gunranteed
ﬁurih ﬂ-emmn.m, Bedfard,

20 WORDE, Twice, $1, in new aviation
trade mndm. Alrman, Howard St.,
Elmira, M.

FUT mar '.rﬂ'n: proposition! Get more
orders—increase cash mm—mm"w d-
Master letters and sales Hterature.
siccesalnul experience Assures whﬂnﬂlnl
regults. Here's modern
tunp advertising the small

ord. Outline needs for free counsel,
a‘l.i.ber 451 Mt Carmel, Glendale &, mm

S onnﬂmwmuuulﬂ H. J.
Darnell, 730 Hays, Jackson, Tennesses,

lurﬂ.n -




ADS Placed in out of town newspsa pen:
and maogazines, Low rates.  Coetalo
free, Ideas that pay., Baker Adver llt
Agency, Buccessors Ankrum Agency. 180

SgIRAPETY. Jiapien e
p n’;l Fw{“q:rﬂ.rm!rﬂ:lfl].! 1,00

xl
ia.!.hmn Baox 361, Jurlct.lo‘n iy,

EHIEB-E

W. Madison, Chicago 1
: 24 Words, 149 newspapers
£8.540. ta free,  Adwve: Bureau,
IE]M Cottage Grove, Chicago 15.
ERTIEING I‘Inmﬂ.. any publication,
In-mt rates, complete agency service,
Biilled advertisin erchandlsing coun-
A tising Hesulls For Sale e S
v [gt! 3
mam @, Omahn. Hulrr“hn.

FREE—New Advertisers Rate Gulde.

Ineludes u?ﬂrrmml Lowest ntn.

EIH. Brown Advertising Agency, Mer-
chandise Mart, Chi

FRINTERS—SImplest cut making Ff‘ﬂ--
tem. Use stereo e%laipmant. Snmple, o=
sl.rut:l'.lo.us, ate., $1 Atmat, Wanette 3,
Oklahoma,

BOXED Stalione
lopes, printed $1.
ﬁll\'lnl’ Co.. 1447 W

WE H-I: int_any form 18x22 or soaller,
Ont 0. Exactly from Yyour
Raoll, duut fold copy. nmples, informa-
tion. rite: Er_l‘muel.‘ .'lH]'J' l:ITB.ﬂ:L Fltta-

. o0 gheets, B0 enve-
repald.  Kahn En-
ns Ave., Bronx 50,

INOH Display advertiscment, 50 mags-
gines, venr £16. Wood's Pepular Services,
Atlantie Oity. (M. J.)

TYPF ITERS, DUPLICATORS,
EWEDI"PIBH DEVICES

machines,
aph

BPOT Cash d for writers, dupli-
cators, presses. p%l.:lug_r . Elng, M. Car.
Catalogue free. £50 pound, post card
ut:m:llu. TSg Eulrs. legal §1.75 ql.ﬂr\u Du,%ll.-

- b, 1t
§ Mimeograp multi=
E‘Jﬁm H O ibcilice.

~registers,
m.n]l.ll:rlph.s ﬂpﬁk
burg, Kansas,

“PRIHTUH.&“'_'EIG“ Balf-leading
stenei

Literature
a36-R
,_Penna,
Bant t. Tdeal Rubber
ﬂmmmmMn MB-U'I u?lmh‘nll: B, Mich.

T E.ﬂmﬂﬂn?kn dupllub:lnt supplies.
nrry Avenue Chicago
Eing, M. E:la.r.
dupllllil&ma mldinu a.hd lﬂdln: mlr.htnca
nter, completa, 33
g&mﬂﬁ biturpllta us-u L
Fourth Avenus. P‘:I-I-EEI.III‘B 2. %Pu
!Ullﬂ‘t BTMI OFFICE SUFPLIES
Handle, cushlioned, 2 lines 30c,

ENOB

3—die. thmE Works, Cen L N ¥
A :;‘;?me
RN u 2
Hﬂ? rm&lr iree, Prﬁt Warm-
Eprin

3 E. mhlnnm. indexad, 35c
tures 81.50, Stamprite, ‘Wn.uwnm 1.
Line e, 5!1.} c, 4—Hbe.
Btamp w:ﬂs Anburn, elnuku.

MULTIGRAFHING, M‘
GRAFHING, GUMMED LABELS

‘Iﬂ'l:m Name, address on dt'lm cushion

burgh 12 Penna.
BPECIAL. 1000 63 Enm'!&pm r.I:utﬂl,
n, 10

5 lines, I-! 00. Girar
Detroit 24, Mich,

OF‘PEE‘I"PI-.I ti nogtiphing. El.'.ml
specifeations IIn’r :Emﬂa]?a uﬁ Lithg-

print, Jefferson City, Lﬂu_nurl

500 1x2" FOUR Lines, red, white, blua
stickers 25c. 350 business cards $1.00.
Postpaid. Aricraft, 97-02 Roosevelt, Co-
rona 1, N, ¥,

260 Blpxil 18 LB, Bond lettetheads, or
6%, envelopes; $1.25. Lung, Humtertown,
Indiana.

MIMEQGRAFPHING—ADY copy. Hea=
eonable. Mallers Berviese, Box G06-A, Chi-
cngo §0. TIL

150 31&:11 LE’I"PBHI—IMI:IH And 150 835
envelopes $2,00 pald. Gogo, Box P1544,
Muskogee, O oma.,

BRETTER Grade printing remnnl}la.
Estimates on anything, Economic Press,
Leonia, M. J.

MIMEOORAPHING And multigraphing.
14 years of fine work and falr ﬂnrﬁ. Fres
eamples and prices. H. Alls 1500 W,

Nedro Avenue, Philadelphin -ll Penng.

Luetuen ricallsts,

MR I RAPHING—!
formulps, -Instructions. COS,

Lem's Le'ttu’r Shop, 510 St Etmzltnn Detroit 8,

60D ;%215 FOUR Ll :ummed stickers,
28c. I.I'mﬂt:i Printery. Soginaw. Mich.
PBINTI'\-G DUTFITE AND BUFPFPLIES

INVENTORS—Industry needs your Id.qﬁl
now! Manulacturers are nﬂ%
now for post- Ilu- sales li"n netion.
Factories must have products
the slack after war orders stop, Get our
new froe inventor's book today and valu-
able “Invention Reeord” form. Act naw.
MeMorrow  and  Berman, Albee
Bullding. Was ton. D. C.
PJLTBHTE FPersonal service, no caba-
Washington associate. David
r vag, Patent Lawyer, 606 W. Wiscon-
ain Ave., Milwaukee 3, Wis,

“PJI.TENT-PE:U:U]&I‘S' and blanks, free.
airmafled,  Sterling  Buck, Park-North
Avenues, Baltimore 17, Md. CGovernment-
rogistered 38 years.

INVENTORS—Before disclosing your ln-

tion to anyone send for form ‘"Evidenca
ception’': *'Schedule of Government
Attornoys” Fees and instructions.

Bent free, Lancnster, Allwine & nnmmﬂ
411 Bowen Bullding, Wu I.II.E U.

SINVENTOR'S Gulde" 100 In.tﬂllnlml
movements, free; advises on_ patenting.
selling Inventlons, Frank W. Ledermann,

nssau Strect, Mew York,

T PATENTS. Promptness nasured, Willred
E. Ltlgnn 1524 Btreet, N.W.. Waah-

C. A WEEEL H—ﬂ'rﬂ:m.nld:.
Washington 1, D tered patent
attorneys, htl.'bl.lahld l B. Liternture
mailed on reques IR
PATENTS Obtaln Barviea, In-
formation, recording fnrn:u. free. Labiner.
World Bulldi New York
L. P RAH'DOLI'H 102-B Columblan
Bldg.. Washington, D, 0. Low cost. Book
and information fres.

FAT!!NTE. Protect your iden b
lng fres “Prwf of Inventlon'™ folder. Ex-

eepbional personal service. Establlshed
56, E. E. Vrooman. 871 Woodard BIdg..
Washington, D. €.

PATENTG—Trade marks, Prelimlinary
ndvice, book and disclosure form frea, Per-
sonal urme. Irving L. Hs:acnthrnn 315
MecLachlen Eldg, Washington 1, D, O,

Rogistered Pn.tunt Attorney.
FOI IHTINTOIS

T At home. 10c will bring a com=
B]ﬂb: dﬂtlﬂ l:rI presses, tvpe and supplies,
Pﬂﬂer Company, Columbia BL,

m&?ﬂﬁ? Eﬁ;n%ﬂﬁwﬁmn Eﬂ g‘

UBED Presses, type, uuprlll:a. Lists 3e.
Turnbaugly Bervies, Loyaville, Penna,

PRINTERS. Bl monsy makers, De-

man “:J‘}"ﬁ' ;";“r_‘w nﬂTteEMmﬁnﬁmnﬁ- tails do. Murlco, Box 748, Dayton 1, Obin,
color gummed stickers 33x2™ $1.00. Write PRINTER'S Supply bargnin bulletins,
ﬂ._ni Printing pricelist free. Edgewood | Send ntnrm:l Bradshaw's, 3214-F Huron,
Box A-1 ewood, Marylnnd. Chicngo 24,
200 BOND Letterheads or 200 615 1!“'!- INEXPENSIVE Home-made printing
135, Estimales on other anT.I . D 3 hop,
10I!-BIBH$ e Pl'lntin ﬁl?: MLﬁfzt.lia%‘ free. Movelty Shop, Downs-

Dnmpmif
Cotiage Orove Ave., Chicago 1 ﬁ!nnLu

FAST Bervice—500 bond letterheads or
500 635 envelopes $2.76 each—both 8500,
Nen.tl'lniurt—'prepl.ld Vietor Chicke, Har-
way.

SERVICE Men's persanal atationery,
Tdeal gift. Blmgalm free. Walker Printing
Bervice. Box 1208. Amarille. Texas.

FAST Post card mim phing.  150—
i B v T

500 TWO-COLOR Letterheads 83,80, 500
815 enval iI.Hl]. Bowman Printing,
Ru:nm. I'I

CTIV'E! Hammermill leiter-
I'LEldE 1’!' :I'.I1 ) mnd 200 envelopes-—E2_ 00,
E _j"gu_s_t:qr Prm_tln[ M1 Penna.

£2.00 POSTPAL 150 8lyx1]l Good I:-unﬂ
letterhonds nnd uid envelopes, 500 of
oach £5.75 postpald
ﬂllrl Fuu.:sutlm

ro Products, Box
“Penna.

T MIMEOORAPHING. l-uunl.lbed.l.l b
Samples free. We also publish R
tian Hterature, Michels, 8h, 'Wllthlm.
B4, Miaks,

DNE Hundred letterheads, One hundred
velopes. One dollar, R and R Press,
ii& W. Seventh, Taylar, Texas,

500—4$1.25. LETTERHEADS, Envdﬁpu
Mango, 565A South 30th, Mewnrk 3. N. J.

3000—x8 CIRCULARS El:uﬁ postpuid
io dth zone, Education Pul hers, Pitig-
ﬂtld , Mass,

HammermIll 85 Il

;ma I.h.uun.'nd_ I.-u"ip lots, Mathan
.u.-.._l_—-‘l—

lﬂbliihll muhrﬂum oy
w.eusﬁmrelt thdﬂphllla. Penna.

200 HAL?‘LH-TTEHHB&DE. 100 Enve-
Jopes, §1,00, lsior Press, Hamplon,
Virginia.

PRINTING E-Itlll e and su
plies. :B:nﬂ !“Iﬂa Iﬂr ﬂ#'-l-i ﬂl' dlﬁﬂ Irﬂl‘
eomplet book. HEelsey
Ine.. X- 11 mrld.un l.‘.‘-unn

PRESSES, Trpe, papers, supplies. Bar-
[am list Je. Levinzon, Box 818, New York

PATENT ATTORNEYS
: Learn mow—without ob-

ﬁ“ no 3 m l?'umo no_obligation.
Mr:lt':d P:bf:}ut Altornoys 53?
- n
Buflding, Washington 8. D. O
FREE *'Fortunes Are :Eluut. on Ideas™
answers your patent, trademark queations,
H-mllturl:d Patent Attormey slnee 1820,
J. Lynch, 31K Irving Ave., Brook-
l_rn. 7, M, Y,

INVENTORS—Inlormation on what to
do first toward securing & patent on your
invention {8 of vltal importance. “'Patent
Protectlon™ and ““When and How to Scll
Snsbrated hooka—expiain DY whar by 5

wha o
first, and a lot more, l.‘.lul his informa-
tion quickly together with "Evidence of
Invention" form. All three will be sent
to you free. Write immediately to Victer
J. Bvnns & Co., Hegistered Patent Attor-
heys, BI3-P Merllan Buollding, Washington,

8 D C
now—without rub—

tion
uau lmm-
cesstul Inventions; over 1560 hl.sts mﬁehl.n-

ical movements. We assure you ﬁtmnt.
confidential servies, Dalays dan
gmus. ‘Write today for free *'Patent
ulde™ [ of nmum;&mm
Clarence A, O'Brien & Harvey J y
Registered  Patent  Attorneys, 41A-M
Adams Bullding, Washington, D. C.
WHO Buys inventlons? Manufnsturers

everywhers have written us smking new
palented inventions, Present defense pro-
aflfers splendid opportunity to inven-
rs with meritorious ideas. As Registored
Patemt Attorneys in Washinglon we have
served hundreds of inventors—for full in-
formation on how to protect your inven-
tion write for free I:-nuE, “"How to Protect,
Finance and Bell Your Inventlon.*
iree special form “Invention Record' u
Eﬁﬂehutnﬁnlgh #Mﬁ;ﬁl& !JH:E Inven-
an, Mo tlon. arrow ATIMAN,
Registered Patent Attornoys. 134-G Albee
B ng, Washington, T, C,

WANTED Itom to tﬂl'Ei and sell, Any
fleld. Have mig. facililies and capable
nales zation, patented or unpatent-
ed—what have you, te A. W. Schouten,
B30 Olenview Ave.., Wauwstosa, Wiui.

WE Locate buyers meritorious Inven=
e bed. mh.. rnml:!.y.

t. references,
porter, 5A-11330 80, .Fa.Lr!I n_l.m
mw;m'uma Hamoes m.d nd=-
clissification, 25, $1.00. "En-

dresses,
gineer,™ IE'J'EH Hlgckstome, Del.'rl:ll.l
DECEMBER, 1944 STA




INVENTORS: ldeas engineered and de-
tailed for production. Manufscturers will
quote :.'uu m:l'.uhl roduction costs from
engineer] nfd drawlngs. Manufacturers
DS, resses lor IE nlmiﬂw-ﬂ-llnli.
Free estimabtes glven. troit Deafting
E!ﬂ'.ll:!- 18481 P:rguwﬂ.. Datroit 10, Mich,

T INVENTORS|
able idea? Wﬂ'.‘e lﬂ.‘, i:“u:fen ﬁa“'l:sl-
4ind, New York,

EMALL Rubber factory 13 looking for
new items to manufacture twar. Do
t'.nu. have & patent or I. Id.tll? Per-

mwamhﬂpi dealgn or fi-
nancing. Rellance Rubber mmrl.n'ir 1615
Fowell Btreet, Oakland 8, California.

rnmm And unpatented inventions

M. Joyca Humphrin. 1424 Land
E‘me Bldg,, Philadel

in 10, Penna,
sMEFCHANICAL Dratihe. Bheaine
omn., i
650-A Bouth 20th, Nrwarl 3, Mew Jorsey,
I H how we &ell your
Invention. Free hnu'kltl- "E-EIHDE o
Invention,” Inventors Pateni Ex

change,
330-8 Palace Bullding. Hartford 3, Comn.
IH'I.rENTDR Given instruction tunh!n:
you how become inventor. Copy d6c.
Course lw Charpey, P.O. Box 542,
Ploinfield, N, J
ANUF TRER'S Names, addresses.
%ﬁ“ﬁ- ﬁl&umﬂum Tupper, 18-A Lyman,
u-re:rg Mass
VENTORS: New military and com-
m::ﬂul inventions urge nm needed by
manniacturers. ‘Write for particulars,
E&nﬂﬁ:mﬂ Institute, Dept. 4-A, Washing-
CASH For practical Jdcas and lnventions,
Mr. Ball, f441 Pleasant, Chicago.

INVENTIONS WANTED

WANTED. Proctieal commercial artl-
cles patented ar patentable by large well-
equipped manufacturer of melals and plag-
tics. Will buy outright or make-and-sell
on license basis, Bnnﬁ: references on appli=
cation, F, H. Mn]un% Gomw.ny. 301
Pralrie Ave., Houston.

PATENTED Or unpitﬂnbcd IIT-MHE in=
ventions. Oive complete Um!l-
Morey, 87 Emu:met Epan.i'.llElll ﬂ,

WANTED—Inventions hl.\'i‘:l& prafit m!-
elbilites. Patentod, unpaten
alty. Ihl'bntm“l wlu.hln to soll, rnn!! e
medipiely, Jokiet TElErEnCEs,
free, In\'rnum I%I:-t:r,:mt:rt,-:r. BB-11238 Bo.
Fairfield, Chicage. =

INVENTORS! Have you good, paten
able ldea? Write Mr, 5‘:Inl.tllhall_'l' West
Aind, New York.

"HAVE You practical ideas or inventlons?
;'I':rlh: sgﬂnur. 218 South Aurora, Easton

ALL Kinds. We have facilities and f-
:I:Il]:_hl:cl 1tl;| I:mn:i u-ﬂ:;iﬂ:udl i
mechanical a [
sampla, and wishes, Cien
r aum:l:r Eomnm.'!n' uu East Main Bt.
Madison 3, Wiscans]

E.E

CASH Faor J.n'ru:unm tented, unopat-
ented. Mr, Ball, A-84d1 Pleasant. Chi-
CAED.

MANUFACTUERER 'Wantz sensibla me-
nical deviea or ldea with

e Ibilitles _in_ low-pric nﬂ“wdﬁ
ez in =PT. X

E att, 1412-D Great Nn;anm Bullding,

Chicago 4,

A e ——

INVENTORE: Have you p sound, prac-
tleal invention for sale, patented or un-
patented? If &0, write Chartered Institute
of American Invenlm.'s. Dept. 4-D, Wash-
ington, D, ©.

FATENTS FOR SALE

FOR Bale, patent battery clamp remov=
*i-rigm 2149584, T, E. Watleors, Atlantic,
{1} e

PATENRT, Sell outright. Garden mke and
marker combined, to s rows for plant-
ing. Grm he punr:he n.d formed from
sheet metal, E? ve to make. E.
%;m.n 1857 E. Pm.'l [ Eh. Phi]l-dtlnh-ln 3,

nna.

KENIFE Sharpener; wood turned house-
. held ltem. Robert F. McConnell., 16114
Burt. Detroit 19, Mich

I HAVE Baeveral e:.uel:l-ent In'rcnt:lnn.'a for
postwar preduction, Royaliy basis. In-
ventor, Box 144, Catskiil, H. ¥,

MANUFACTURING

INDUSTRIAL Diamonds $£1.50, Products
wanted. Models. Precision machining.
Production small lof, cialty Maching
Bhop, 2821 Mitchell 8%, Racine, Wis,

MODELS—Small ot
plastics

MODELS AND MODEL ElJf‘l'I.l.'EEI

PLYWOOD—Light welght alrcraf
. :um 6 e 00 Ba it 'u
Sia od, nﬁ::rut.. ﬂrée agtion

enville, O,
Y Models,

cnmnletu line, In=
formative catal Eﬂ hﬁ““ 'il!
E.rm' 15c. Wall
isconsin,

PLANES, Boats, hundreds of hobby
ftems. Ol free. Ameriea’s Hobby
Genlef‘gneﬂh. 124, 40 E. 21 8¢, New York

GLI:I'E Waterproof, army
fE, Greenville, O,

tHeal cations.
5 lba. ﬂ.m Wi
“"MODEL Electric_cannon. Photograph,
blueprinis $1.00. Hamilton, 650-A Bputh
20th, New 3. New Jersey.,
hlrud.al.n and yacht supplies com-
' Pﬂe catalogue 25c. :Elju
%’uﬂ'l 5[[! East 11 3L, New Yurk [ ]
MANUFACTURING D.Laa mmu
brass, gears and model su m
for ca Flarce Mod Worl'.!. Tlnlw
Park., Tl

MODEL Steam md gasollng engines,
eastings and drawl Litermtura 10e.
Egamlu Miller, 205 W. Wacker Drive, Chi=

o

MODEL sum bnllars l:lrcu-
lar M 1ie,

Rahwa Nuw.l

BHIP Model kits and Hilings. Compis
_I‘!:ggnﬂnm model !uht mu!?mtnt.ldﬂl
k:ll ﬂl%l.'nn]“: and lgt-;m:nh ut.nnlaud:rld
Find - James Biiss & Co. Ine.. 230 Staie
Btrect. Boston, Maossachusstls,

HOME CRAFTSMEN

ASTONELl-
I 1b. pua -

R ST, Aiomels exerhend
E&:J auko ts and L ateriil avall-
B

nble ey s a I D. motor.
Tﬂeﬂ and t.ulﬁ&::%c ﬂm In r nelgh-
pota, H
Calif.

I.‘: [T
:h,n.bllltatlm hios-
or whaolesale price Hst. Plas-

Meln
.ﬂ.1.'|! D‘llla.l:l.d!l
ﬁ: “MI 1'1'3' I!I d:l hells
(4.2 ndings, seas
lnd 51 ltu. ell Nowal Box
yers, Floridn. 00, 1084,
BARBECUE Plans. Boild OWIL
“veriical” barbecue with our :ng:m
master of plans; 45 detall drawings,
complete instructions, -em to build, inex-
pensive. fi Ol pmtpcl.t en Belby As-
Elnfintu. B36-A Chase .Mm ﬂhicn:n 26,

PLDQR.‘EZWHE Ill‘il. ]HIJ'wu.II: Tllkl:l'l
your own 20 wa or less than
“u“-.‘:’ucd “'Imbla nnmn.beed. Eletulcdaln-
structions or w

clalty Hales, Box 1086, Muncie, Tnd.

WATCHES, QLD ﬂO'I'..II‘ JEWELRY, ETC.

SPECIAL Offer to of
Mechanics, Wear this beautiful genuine
14K gald finished cross. Bhow )'uur frith.
Falth will m.u'ra mountalng. Send 25 iu
coln or  stam Hubermans
!1-:1'51“.!‘-‘5 1205, 814 .Il.chnn [-] Phlil.dlrh:htn.

GENUINE 't-'ﬂr'ﬂ“ low

T e
Rinl

offer beantiful B\hlmlﬁ Iar less

- Btn'fn'ﬁu:lg:l. Send for e o 1

ahawhie' e diamonds FHling.

o low

nﬂuu Lllwd Butler, l’rusld.un Pru-

mtial Amspeintion, 133-PN Nerth
Chrk Bt Chicago 1.

DIAMOND l.’.dnd saw bindes for semi-
r.dm tme& brick, Ebl:. Instrue-
"I‘hraa ‘pm-r.:nnld

r,k cmu Iahurnl-urg Lincaln, Nebr.
LAWN Ornamen plt-‘h.'-ms Hn. Other

t-tntn 157 = M"‘ hla‘.h nteh girl; Dutsh
tdra. bull Ier.

Mexican girl
Mexican boy, dwarf, ﬂwer girl,
10c each; 3 for Hc. nEtterns
30c. All 62 full slze W‘t-tﬂ'l!-i L.00 post-
ﬁ.ld. Birother, Box 383-0J, Belington,

TOYS., B ul!d the Easrthmover Line of
wood toys Bulldozer, power
and Earthmover prints and speei-
fieations $1.00, Othera available. Earth-
miover Teys, East Lansing.

1000 TEL Plans tell how to make
!i.'ll:u:r ]Emjccba List dime, ©C, Eing,

E

41} LAWHN ﬂrnnmunt pdll.htrﬂ.l pome 21°
high, 20 novelty patterns, silhouette
patierns, B0 patterns §1.00. ]Iudl:rn. Wood=

craft, S8aginaw, Mich.

RENOVATE Your own venetian blinds,
Illu:r_ml.erl imstruetions 10c, ‘We supply
new tape, cord, hardware. Venelian Blind
Bupply Co., 1612 Farwell, Chicago 246.

TOY Ironing board. Make your “child
one for Xmas. Plans 10e. Erpest Melberg,
Korway, lown,

L'[I'l[I!ER Walnut, -r.hl:r? cut to
order. Bomplo lot $LOL  JEs0m ﬂ; Lyan,
Hurrisonbirg, va,

THE Shebel Filer files all saws. nd
for elrcular. A. P. Shebel, T20 B, Bt..
AMilwaukes 4, Wis.

TOY Patterns
peddling clown;
wood weathervane,
Belington, W. Va.

WHITTLER'S — Softwood_subjects, 10
patterns. instroctlons, 25c. Cartoon Stu-
dins, 1402 Charles, LaCrosse, Wis.

OATALOG: Large line deeal tranafers.
Patierns for Jig sawing. MNow designs ensy
to make novelty fornlfure. lawn erna-
ments, silhoueites, Ietters and numersls.
100 erafts and hobbies (lustrated

Toale, Other iines. 500 articles finely il-
Inatrated. Write Wo-Met Shop, Ashburn,

Georgin.
BLEII!FRDTIE And Inﬂtmnﬂbﬂm for eon-

aotiond, Pr:lenﬂl!' nun;ﬂ"
quack; mon SawWing
uu:;h. Strother,

structing pather feeding
Etntﬁ?n:. §1. Alﬂn. 108 Qwverland, Peoria
L

TOYS Eu.si]y made from scrap wood, 15
Lt.erna Hoveltles from scrap wood,
terns 25c. ds, Medw 55,

MAKE IT YOURBELF
BU'RPHIE]HGLY Eu-l.lr lmilt lawn mows=
€T power Ak Rejuvenates old

MOWer, Drawlnsa u.uﬂ. Dink, Dunbar
W. Vi.

58A POPULAR MECHANICS

GARAGE Doors dashboard contralled,
.E;]lditinnnl information under *Automo-
=s_lr

GHRLB'TL[AB Epeciall
bhtﬂ: hﬁcm and ear cli
T8¢,  Mon
Ban

Beautiful sea

Hand made,

.00, Ear clips

back guarantes, J, Gates,
n_Ddego,

BOLID ﬂ-r.crhns identifcation Gracelets
—§7.85 ﬂhs 4k, Money back immediately
If mot delighted. TUniversal Sopply Com-

any. 37 State Btreet. Boston, Mass,

I:IH:I OO0 Clocks, electric and gpri
wound chime clocks, and hall clock mwne!
ments serviced snd ropm“d W‘ h:ennrad
clockmakers, Write o LiTE]
mail your clock trou i Elutrll: ﬂlﬂ
Service, Box 1088, Muncie. Indiana.

WE Can furnish you nzw' Jowelry of
your cholee In exchange f ‘rm“- GAHIETA,

Ad what you
rnoxvill

gmj ector or binoculars.
ave nnd 'n.-h;t. vou wank M e Com=
gln.ny Traflie Station Box 7, Minneapolis 3,
nin.
WATCH Repnir e
home study E'E‘Era.eu‘ nsfuimm oo
in demand and are am m.:'h.eﬂ pa.!d

E“’huﬁm ?)d Writa t.:r g%tw

on, Houston onometer Y

PO, Box 63670, Houston 1 =

n Gisgmﬁnmtmzﬂh mﬂ: ﬂﬁﬂﬂmf
w B, WA

Pree 1i"H.iﬂul;'li:l; Notlimah an v mngﬂmﬁy

407TA North Broadway. Bt Luuiu Ma.

GOLD §356,00 nu-u—H'.u.LI old gold testh,
dipmonds, J:'l'lﬂt‘.l' tehes—receive cash
Teticn mall. Getisfaction FuAran

eo information. Dr. Weisberg's Gold
Refining l::nmm.u,y, 1500-0 ennepin,
Minneapolis, Ml
“WATCUH And clock Tepairing—complets
rugtienl course in modern horology. 66
ustrated self-lnstruction lessons,  Just
out! Low price. Information free. Write
—Nﬂ-.;nn pmpany, Dept. 8-03-3, Chi-

“WATCHES, Malerials, fewelry,
diamonds — bought = sold, talogun.
Oales. Box ]l]ﬂl]?-lﬂh..i

TOB;HJEE SMOEERS' BUPFLIES
AMAZING! H:uke el ruttm ke magicl
Hew, tented, jewel-llk “r:‘t.tq Toller,
Precislon engineered. a. perfect eiga-
rettes with fnctory unLEnnni Just 4
inches lomg. Clips in the et like a
fountnin pen, Beautiful trmpa.rr.-nt. plis=
tie mnd metal. to use,
Nuthknf to got out of order. -Bnu To% of
aisa.rct- o costs, Use your feverite cigaretio
r pipe tobaccp, Buy for |ltu I
ner'l.lr:e Just £1.00 %oa
Order now. Clg-Roll-Eit Co., uu I{:nﬂr-
Earth Avenie, Dayion 5, Ohlo,

KERS, Read inside a.ec:reta af to-

Ts:rrt:i[’:c Hn J:ruﬁ:ildc.‘ﬂcs

nm, B8 West Monroe, B- ﬂi. ﬂmma:u
Tlinois.

5 FPALEE T-ncu‘lb:'ﬁnrtt‘a' I will sl:l-hmi yau
oW You ean re T 80 tha :ruu
canan?.ox!- cam!urmbﬁr mge

oy your pi l:.'
ﬂlﬂﬁ G io, D:trulﬁ gﬂ l'-u:L



To smokers—For & naw
our brand to-
and get free plt: mild, tas A
Moberly, Box 08T, u'mm nnmm

RAZORS, BLADES, SHARFENING
BANISH Before breakfast blues! 100

superh Autos trpe or single edge rmzor
hlndes $3 prepaid, 100 slick, smosth shav-
ing double edge biades only &3 I:L
Stevens, Box M3, Hayward, Cal

100 DOUBLE Edge razor blades P‘I.I‘.a- nll
GLLl-cmr type rakors, §2.00. Baual‘ncltuu

Varner
tﬂ c't:?dl'lﬂ Bunﬂ.uldpﬁ. hlttanuoll
I.H.L‘EBHTE — Patented “Slant-Btroke

tractive box. $3.00 dosen. American Sales,
1133 Broadway, New Yerk Clty.
SURVEYING INSTRUMENTS

GROOVED Letters make your penman=
Bl:up beautiful—few hours. Ommnent, 8,
Bt. Louls, Mo.
DISOOVER Your best mbilities through
sclentific El}tltl.ldn' tests, Information 1la.
Testing Borviee, 2028 Commereial Bulld-
ing. Rockford, Illinols
LEARN Character ot o glance! Hnow
friends, enemies! Em ers. employees,
need this. Used everywhere. Belentific
ﬁuwn Iﬁkm. Information, Duleo, 324P
ti. Pittsburgh 21, Penna,
LET Me read your character from
h-nd-'l'itll'l.l Bample reading 10e. ﬂ-lnph-
ologist, 2300 Lawrence. Toledo. Ohlo.
ATHLETE™ S Poot rem uﬁ l:i-ua.ra.numd.
Ind.-:lrnd by physieinns, Rene
Room 3, Chavanne Bldg.. LHIE ﬂhn.tlﬂ

b uu:ht ellef h rrr.hmx Lsn Inllnd
[ I when eve [

Uso o ns directed, s:ra_l:l' -::t:rnnll
dries qu r.klr convenlent, Try regular

ﬁuﬂmﬂmﬂatﬂ t'n":ﬁnbt bottle withont investing & cemtl er.h.
e e e mt) Teneiy | Pixzacol. Box 3083, Cloveland. Ohlo.
El"ld-ﬂ‘ old Instruments. Ship pre- MEXICAN L-uful Information,  Quick
paid " for htimate and valuation. —For nction.  Munly, 1J15-FM Ferris. Los An-
complete . Write far lat Mal2 | geles 32, Calif
WaArren-| {Manufacturers of BLEEP-RITE Earplu tap nodse. GUAT-
Transits I.-lrl'nl.l‘.l 13 HN. 12th Bt. | anteed 10c. Raymond Erwu 16 Park Row,
Fhiladelphin 7 Pr_u.n:.. New ¥ork 7.
DARTEL Williams Christmas greei-
FOE SATLE— ST CRLL AR U ings. Plense advise Tﬂrm. parents and
uﬁl]!}c untnum{ﬁzﬂmﬁil e, E:tga ;l.nii platecs.
LADIES Gift, Beautiful brooch. eI~
'lnﬁ 26e, algnal fags and ease 75, | e rifed d on mnmmer pearl. l:uujtlnl

now tn-u hﬂmuh H- lin-

-H!.I. m;lf leather
mumuu 31, ﬁumhm :1 parkas,
II‘IH? skin ihpdlu $12.50, canvas covers 5o

E‘ loot. Al sites. Minimum shipment
! a. Wi collect.
Cmrl Bt., New Vork

lvage Co., 14
City,
IC Clock and tmer, “Interna-
tional,”* 110 w., 80 le, Turns_current
an, aofl, l.ul.umﬁur.*ﬂ. 8895, Fondry's

Blr\ﬂ'l‘lﬂ Leschburg, Fenna,

pins 81.30. Name pins $2.39, Tax inc!wrl-
ed. Postpald. Mere Jewelers, Box 44,
Punxsutawney, Penna.

MIDOET Bible. Bize of postage stamp.
Only 10e; t hrw fw zbc. Delmarr’s, Cres-
ceni Beach, B, C. Canada

BUY ‘I."immju.n ﬂ.u'en:L Save, Poabcard.
Matoska Products, White Bear. Minn.

FERSONS Loecated:—Heward for Inm-
herenn, Shabroska, Chaffes, 308 Washing-
tor, Chicago E

ﬂue odl filter, 50-gal. dally ca-

E Eﬁl Jeweler's Iathe. all cutters
md. ul m 'I'I.tl'l. motor, §69.50, 4™ loint-
Ihorns, East Lansing, h.

uom X l:l FEOoMGG," S0aT.Y 0T
standard, Amerienn Flyer o SHO"
ERUFCS, ijtr.haﬂ, Lu-t:n-'a. frelght, passen-
Ber cars and ories, Btamp for ‘l'innt

il Trllnr Hobbyist
Egﬁe}lurtnrf E;r{gmuth Masa.
I.T-I-OBIIFI'G 'l:h.lt liturrh' self-winding ex-
tensjon reels manufactured on special or-
der by Vacuuam ner Corporation of
Al lea. Reels equipped with 17 ft, Mo,
18 electric cord murj.us d.uirud l:n:u: at
all Hmn Only $2.25 ea Ra-
dia Reel Co., 1110 R‘lut- Hul. nz. Tmumn.

2, Washlngton.

WANTED—MISCELLANEQOUS

WA.T-GE. Wanted—Broken or usable—
Baid or sewels. Fings, ioecticies. S
H i Hllgt :pbfllhba?a gold

TRIOTS,
teeth, ete. Cash mailed pr wzﬁ:t Lowo's,
Holland Bide., St Lenis 1

WE'LL: Swap, sell, buy anything.

Frea
list. National Swappers Gulde, 1100 E.
Chandler, Evanaville, Indiana,

WANTED—Finaneial assiatance and ad-
vico—will puoblish new idem magazine.
Forrest Ward, Box No. 28, Los Lunas, New

WE B I'.hiuﬁ H t 1

mmnr.egl B{I X m"%ﬁm&' i-é“

OOLD Coins wanted. Will pa.;mag"
a,

above face value. Ralph Shaw.
Broadway, Los Angeles 14, Californin.

WANTED 0ld Swiss and dise

FALLING H It= eauge and preventlon,
is ful!_f [ ln.lned in an informative lnd
educal entitled **How
Keep Your Hair Till N!nl!w For Ireu

cop¥ write, James Hilton, 48190 FPourth
Ave., Brooklyn 20. New York.

GIRL Photos, beautiful models. onllr
£1.00 {for group, "L:I'Ltlu Eve,'" Box 211,
Terre Huute, Tndian

MEXICAN Law umune A. B, Flota,
Box 240, Juares, Maexico.

CABH H\; mail! I-'rulﬂl.'r & Jamison,
Bax 4860 ngten B, D, O,

R-IJ'PTIZIREI.'I? I.m rmed lnnllﬂn:ﬂ holds
in-up. Free trinl. Earles Company, Flint,
Michigan.

T'S Not mn dream, but your innersell,
trying to exert you o taks advantage of
the knowledge, power and Anancial suu*
cess that s rla'huullr yours., Details fre
Eilliam Q. Bradley, Box 2778,

City, Mo,

FERBONALIZED FPencils—Individual or
firm nome Irﬁnnlud gold.  Economieal l’
schoal -.'nd affice Dnzen a0, 3 dozen $1.00,

s $3.80 deliv . Pencil Mar-

ket, 611 - ]Hh. Br-.. Enmﬁ le 18, Tenn.,

K.nnu.a

T BOY vitamins, hall _price. Vitamin
guide free. Richardson. Wyoming, Penna,
HAIR Palling? Dandruff? Write Tri-
chalogist, 13T Lewls 8t. . Philllpu:hur: K I
T TTD'DING Outiits, Eﬂﬁl
Write Zels  Btudio, 8 Lealey,
R[x:h.!urd. linats.

DBUHKEHHEB-‘B Is n -dlluu whill!h Ji‘o-
spofis [0 LUeACINEnE, plus
human Sym t1:|:r Prove FLIHE‘IIJI:II with
liguor and drug cases. @00 years lu!nct'
ence, Write for fres booklet,

B,
son, The Eeeley Institute, Dwight, t]].

MANUFACTURERS, I'll r
after the war, Ein:hm! Ruth,
iee, Cleveland B, Ohin,

FLORIDA ﬂﬂbhnul.i for souvenirs or
food only $1.35 each. Mo stamps. Nunn's,
Jensen, Fla.

MEXICAN Gift tems, prl 1=l 3
Ray Foster, 00 East H‘-Iwrp Eiiel'ug !ﬂ'ﬁ,

resent
15 Parme

WHY Speculate, Buy direct, wholesale,
lists-prices, Over 1001 items, 16 ik
alog _dime, stamps-coln.  Lewis Novelty

Ca,, BI6 - 10th, Qakland 7, Calif,

FPREE Lists| Bell-help, peychological.
metaphysien] books, 10c up. Carnett, 347
H. Maln, Wltaerhur'_r 14, Conn

FOOL Your [rlends, Frntmd. you are In
Ban Franciseo. 3 postcards sent 2850 (30—
£1.000, You write message, address, re-
furn, I remail In Snn Francisco. Letters
patid o, Your rehas ol Bl Jouts
Ban Franciseo 10, Callf,

RECEIVE Mails, liternture, opportuni-
tles. Your mame In numerous mailing
Iltrslujnk_lun Howard, 198 Broadway, NE"P."

13

YELEC-TRICK™ Light from old I:rulh\. [
wires, [o8l everyone. lans 35c cain. J. B..
137 8. Falrfax. Aléxandria, Va.

MAKE Your fortune, Free, fertile Bouth-
American land, homesteading. Four cro
vearly—rubber, timber aunrmm. Lropi=
tal frults, Livéstock. Valunble illustrated
informntion 25e. Vallesp, 385.LE Brond-
way, New York 13,

ALASHA 2Teg kl:t Kaodachromo slides.
75 ench, ] Alaska Film Com=
pany. Box 81 Ectchiknn Alnska.

?DEHGLE Radio, amazing. no crystal,
lubulm. batteryless. Bcrvlnnml.n B time

gilt. Schoal Easy tance
Gndil:tu Box 28, Jack-

mztuua- plau. sl
son Helghts. Y

PRINT E'ht handke i -
L o i T RO T T T

boro, Ont., Canads.

MHER{IAHT Your friends with beau-
tiful souvenir cards mailed from Michigan
in your own handwriting. Bix harbor views
45c. Elghteen bHdc.  Entre lot remalled
here, 10e. Nell Brothers, Box 165, Benton
Harbor, Michigan.

COLORED Penell rirait from foto.
%tl:xl-i. ﬁzg Joe DI Henzl, 17-8, Rnﬂ?n-

WILL You have »_good job after the
war? Don't walt. Bend todny for
booklet “How to Got a Oood Job' nd
your opportunity rating chart. Post-War
Adustment Serviee, Box 55-F, Harper Sta-
tion. Detroit, Mich,

BERVICE Station driveway “servies
slennls" agaln avallable, Free liternture.
Enipp, Loang Beach 4. Califernla,

BARGMETER Weather Indientor free to

m?[hn or waoman sending us their name
nm BCEArERE O CTIRE|
TAT, Allentown. Ry SO

ostal,
Enna.

GENUINE Itallan spaghetti and ravioli
sauce.  Formula §1.00, Goosander brand,
ﬂiuhhenm.nem Box 41%:, Btevenaville,
Mich,

INFORMATION—How to locat  most
any article mude in the Tnited States,
Postal brings information. Mission, 4183
Emerald, ﬂa‘n:]unﬂ cu.ll:urmn,

RECEIVE Free maIJn valunble business
opportunities, samples. magazines. Your
name inserted in several malling lists, 10e,
Hogowski. 3415 Broadway, New York 31,

SMOKE Flah &nd sausage in vour back
yard. MNeighbors buy readlly, They are

cating. Tull instructions ’ﬁ'l.awm_

ite, P.O. Box 763. Durham,

BOYS—0irls 1te for f
Berg, 058 Churu:iEJ Eﬂﬁhggscwﬁ% Eﬂﬁ

" WOW You can make your own Dlasto-

boxes, mechanical figures. Ll I‘Etrllur. ato printing cuts, Bloiple, easy process,

Hxnmrr_,m MISCELLANEOUS Eﬂu}':errtm Argyla, wumm;tu
POPCORN Machines anut Toasters, J only = B137x11” BLUE Printer. complete with
flcss, potata chip,  carameleorn :u“?f.éi'f‘ i E%m T:hrgne blue’ print papers, tracing papers. chem-

uf| Coin operated vendi machines.
.m&r&xld: Campany, Ihdinnn?ni, Towa,

APPRAISAL Free—Portable calculators,
adders, trn:'h'rltm: drafting instruments,
precislon tools, e rules, stop watches,
cters, vcrmm: sterling.

Accept highest off

Jewelry,

chl'ndI:a rumpﬂ

liable, 13-& th Ave., Fh I ph:ll. a8,
Penna.

PERSONAL

JUST Mall me only B0¢ for my work—
I'll engrave r name, address, phono
number, social security number on 3 color
identification tag. BStanley-Engraver, P.OQ.
Box 881, Lansing, Mich.

B-COMPLEX. Bave Buy direct. 104
s pagrdiey ‘?E‘.‘r"’“i““‘.f
it o e s

number, social security number on beauti-
Tl 3 eolar dentification plate, also én-

E_r ed on 3 color [dentification Ln.LEt.a.n-
-Ensu'r:r. F.O. Box 681, nsing.

h[m[:ﬂ.N Importations. Bulletlin “iree,
Penth.erwnrk ﬁ;&eetin: and pl:.t:e cards.
Sampl FProducts

Co,, 1268
M. Main, 'rql.:a 3, Okla,
mFﬂRHATIDN .ﬁ.nj‘ ﬂu.h,;lﬂ:t Moderate
rates. The Roaxbys, "il-l'[ 8, New Hampahire
Ave, Los Angeles B
" OOMPLETE Shoe shine unit 30¢ post-
llf;éd. Esgential Products, Williamsburg 1,

WHERE Is it made? I'll tell you for
25¢. K, Emmons, B, No, §, Box 149, Royal
Omk, Mich

BEAUTI?IJ’L Naome pins = Christmas,
birthday gifts. PM Tysen, Midvale, Idaho,

Ical, §1.76 Beat E 5aaP,

Clevelitad f.“&?n. iy -
xBIﬂlBEEIT !.{nﬁe:dm mthu-n\;nt: mi:ml. Ho

experience  requlr Comple

tiu':u with nu‘t‘ﬂ'l:u Bopd l'lp fg mutg::

ture. Tatuco. 851 South Btats, Chicagn,
DDD “Tzed'  self-lnatructd -

tional books on mll so mwmﬁ?n:?q:a?q

rented, exchanged. Sa nction

teed,  Com Iebu In:'urm-tlnn mr.'.l ﬁ-

illuatn.l',ed rgain catal u%

Helson Company, :I:I:pt 5 !—B Chica I'E
MEDIG&L Laborn techniclans

n for free cata-
ﬂnnlm Institute, Box

S0 Austin. Texas
DECEMEER, 1944

S0A



DANCE IN 5 DAYS . .. OR NO COST!
LEARN NEWEST STEPS—INCLUDING RHUMBA, SAMBA,

COMNGA and JITTERBUG,

Lzt dancing open the door o Ro-
mance and Happioess for yoal This
semsational new book helps you learn
the latest wteps, guickly, easily. A
revolutionary book rhac offers a shont-
cut todancing. MAKE THIS TESTI
Send today for Beory Lee's amazing
book—ir's F;;L,-\I fall of dingrams
and tells in simple langoags how
do the Jitterbug, Rlumba, Conga,
Samba and other ::l.l!ill:lg few dances

FOX TROT ond WALTLI.

—alsa the ever-popelar Wale, Fox
Trot, and mapy old-time favorices.
SEND MO MOMEY! Act now, and
we'll send as a gife, 2 additional
books FREE of any exira charge,
“Tip Top Tappiog,” and "Swing
Sezps.” And remember—=if nor satis-
fird with resoles o § d:'_r: you may
reewrn the book aod Four moncy will
b pefunded.

PIGNEER PUBLICATIONS, IMC. |
ngu R o WA . ll:m#:d. S41TH

Mew York 19, H. Y.

Aand Wy relurn mall, in plain wrapper
Dhmpcingz.” by Boetly Lee,” and inclode 3 free
books.

O Shipn C.kD I will pay on arrivaels
pliis oSt

1

|

[

[

I

B [
O 1 encioee SI.EH. anip postagpe propaid. |
|

|

I

1

|

[

If in 5 daws 1 0 not leorn to dapes, 1 moy
return boeakl and you will refund purchase priee.

Complete Course!
Drnftamen  wantid — by
industry, architects, lndis-
trial designers. This boalk
trains you o qualify. 21
almple stepby-plep exer:
cleea. 5B Tull pages of
illasirtions showing haow
to da i Thorough knowl-
wdge of mechanioal drow-
isg helps you In any engi-
neering carcer. Mo experis
ance OF teacher Necessary.
ey Hookk is complote, oapert.
saRy eourse, Your dollar

O ma B BN ER =y Dack U you are dissatisfied, l

tis, Imc.

adi A

.::-: 1‘:1.“ Hf'\'_ Mame .................._.......,:
B 5end me Mechanical

.p...:lll.“ Salf-Tasght. [ Address ...,.....................I
enciose B 1.00 idoliar

B bill, check. or ML.O.). City, Tond, Stabe........ s e e PAI-1

B N e i o o i ol

START

GET INTO
YOUR OWN

BUSINESS PI.ASTI cs

SMALL CAPITAL — WORK AT HOME

MNew miracle Plastics industry offers you unlimited
career opportunities,. Get started now in your own
Flastics business or prepare for postwar plastics em-
klu}'nlul'lt. Take your place in the new Plastics Era.
vow for the first_time you get practical training in
your own home. This new plan gives you the funda-
mental technical knowledge covering all branches o
the Plastics industry including all types of Plastics
materizls. This is not a novelty program but 3 real
spound educational plan. The acrual pracrical work
consists of working with many diferent types of Plas-
tics materials—teaching you fabrication, shaping, form-
ing, finishing, cemenung methods, mold making. cast-
ing, compounding, ete. For [ull juformation send this
ad with your mame in oan envelope or paste on @
| pemay postcard.—To Dept. M.

$PLA.STIES TEGH 1845 E. 9ih St..

Cleveland 14, Ohlo

To Mechanically Incllneﬂ_@g_m

REFRIGERATION

AIR CONDITIONING
| N N N N N S . .

Gk sy for your share of the success many will 4
enjoy  knsdabiing, - aervicin mnel moiniakning Re-

frigeration and Alr Conditioning equipseent, Gol peactlepl] tralne
ing by homae :11.1.|uiy Balamced wilh actual prasctice dsing real shop
equipment. ULE.[. cstablished 1037, Be the boss In your own
n.r]uu‘l; or propare for cmployment opportunities.  Writo for dotoils
Ta

i UTILITIES ENGINEERING INSTITUTE
1314 W. Belden Avenus Chicago 14, 101,

.*‘J

Depk. 52

I SHOWC AL

CARTO TUDIO- 1402 CHA

r STUDY AT HOME for FERSONAL S§UCCESS

and LARGER EARMINGS, 36 yenrsexpert instrse-
tion—ov er L0S, (00 students en k. Legroo
avarded . Al texts Gprniedied . Easy. pay ments, Semd
for FREE BOOK—"Luw ol Exsrutive Gujdones"™

AMERICAN EXTENSION SCHOOL OF LAW
Dept, A8-51, G468 N. Miehigan Ave., Chscago 11, 111,

Learn fo Serviee and Repair
ELECTRICAL APPLIANCES

Open your own elecirical appliance service shop, Complete illus-
trated course covering house wiring, motor repalrs, house appli-
pnce repair. FREE BOOKLET.

Pacific Applinnce Service, 4701 W. Pico, Dept. AS-13. Los Angeles &

Become a Doctor of PSYCHOLOGY

Win the degree of Ps.1). Teach the secret of contentment, happiness.
Halve menial worries. Experience the revelation of truth. Chartered
éallege,  Indlvidual help. Write for FREE bock. COLLEGE OF
UNIVERSAL TRUTH, 5153-B Nerth Clark 8., Chisago.

WITH QUESTIOMS AND ANSWERS.

HYDRAULICS

AlR
Cﬂ!?iii&[lﬁi

'PUMPS-HYDRAULICS-AIR COMPRESSORS

JUST OUT! 3 BOOKS W ONE_OVER 1650 PAGES, 1654 ILLUSTRATIONS,
COMPLETE

INFORMATION FOR ALL ENGIMEERS AND OPERATORS.
PART 1=PUMPI—050 Pages: All typei-Cenhvilegol=Rotary=Reciprocaling
Fampy: Thair Theory, Conatruction, Operation and Caloslatioss. Air and
Yatuum Chambifi-Pawer Pumpi=Alr Pempi-Jat Condenteri—Surfacs Con-
deniara-Coadentar Auriiiores=Condesier Operahion—Calculaiiani~Coaling
Pandi=Cooling Towsni—'Waler Supply—Hydraulic Roma=Special Ssrvice
Pemps=Automotive Fire Pempi—Dreadgei—Code, 11 lllustrotians,
PART 2=HYDRAULICS=110 Pages: Hypdrowlic Pepici=Drivet—Maochine
Cantrol=-Accumelaton—Elevolor-Hydrawlic Alrplane Ceniral
=Automobile Brabei—Shock Abtorbars=Frensi=Terbines, Mosy
nw uist axplained. 319 (Huskrotions.
PART 3—AIR COMPREISORS—404 Pagei: Comprestion of
Alr=Comprasiar  Cleuificolioa=Parfs, Typei=Isiar and Afer
_,l Coolari-Regelating Devices~Installation - Lubrication—Opero.
tlon = Maintenonce— Blowes —Seper-Chargen— Praumolic Hang
Toals=Ready Referance Index and Toble. 452 |liwirotien.

i o Free Examination

TD GET THWIS ASSISTANCE FOR § COMPLETE
YOURSELF SIMPLY FILL IN AND PRY II A
MAIL YOUR ORDER TODAY ONLY .

T

Im 48 West 21 5L, Bew York 10, LY.

Send postpaid AUDELS PUMPS, HYDRAULICS,

l AIR COMPRESSORS (M), I | decide to keep it,

l I will pend you §1 within 7 days: then remit 35
monthly wustil purchass price of $ i paid.

I Oiherwise, 1 will return it promptly.

Addrass. .. .ovvvecvronsonnas

IDmpll.'iun..............

wnmmw ol

] Employed BY..oviuennininnasncsisssssas F-Ma
POPULAR MECHANICS



EAST STLOWIS, ILL

18th Year 1Bth Year

Offers YOU COLLEGE and PROFESSIONAL TRAINING
Majoring in AVIATION

Aceradited by the Ilinois Superintendent of Publie Instruetion.
Iaeluded since 1038 in Directory of Higher Institutions of Lenrne-
Ing. insped hj.' the 17, 5. Ofce of Edecntion. U. 5. approved since
1520 gg p Flight nnd Ground Schoosl.

i, T. Bill of Righta" educational benefite are sufficient to Py
most of, though not all of, direct school expenses for eligible
YVeterans.

Open to high school gradustes with o ranking in the upper two-
thirds of their classes,

Three engineering courses majoring in Avintion Operations, Avi-
ation Maintenance, and Asronauileal Design Engineering lemd (o
the Bachelor of Sclence degroe, the Alrplane and Alrplane Eogine
Mechnnics ratings;, and the Private FPilot rating on the twise
control persodanl plane.

Profepsionnl Flight Teaining, leading to the Commercial Pilot
rating and the Instruoment Pilot ratlng, I8 elective for all enrolled
engineering students who are physically qualified.

Ench course provides 120 weoks, ten terms, of parsonslized in-
struction and is completed in 277 caleodnr years,

Enrollment limited to 400 students.

Alrpark and 21 bolldings devated to sehoal purposes exelusively.
Dormitories and dining hall are on the campas.

Winter term, January 8, Bpring term, April 2.
Bend post card for new Gd-poge cotalog. Address:

““Iltr"q mll‘l- FS-H
t = LaluwiLial
[EATIN A rmts e i 2z ovoome
bllc orense earning power, thils ensy way, Write
ders Wik Words and regulrements,
Morth American Iratitule, Dept, 1350
LEARN PRINTING®
Top wages. Steady dignlfied work. Our homa study
lesson. Intornatiomal School of Printing, Troy, Ohlo.
This 176
is 176-page

PARKS AIR COLLEGE, East St. Louis, lll.
Pu for free hooklet, Howto Wark 1 gne
sm 1315 Michigam Ave., l:fhllugni. VK.
course will teach you. Write for litorature and free

is also your .~ |

GUIDE for tie FUTURE

. Prepare for pencetime competition. Let this free book help
¥k, It ba isawed by an ergenizsiion KAown I.|Irnt|‘|ll:|1.l.t ihe
world for thorough engineering trmining. The examinntion sobe
jects listed below are only m few of those denlt with. Without
ahligntlon, wrlte today to Canndian Instliute of Science & Teoh-
nology, 2249 Chester Bldg., 218 Bay Strest, Toronts 1, Connds.

A.M.I.Mech. L. AN Struct.E.

Mechanical AW, Brit. 1. R.E. Struotural

A MLILE.E. Radio and TEIOQrARhY  poco e
Eleatrical AM.LE.E. Mining

AF.R.AeS, Civil Londan Mabriculation

|, Sc. (Pufe Seience)

o ——— ——————————— i —— i — —

Canadian Institute of Science & Teohnology Limited, I
229 Chester Building,
2109 Bay 5t Toronto 1, Canada,

Please forward us free of cost or obligation of r“ll?' Kinsl your
178-page handbook, “'ENOINEERING OPPFORTUNITIES.™ l

Namg . o.-.

Addresi, o ovsave
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4 WAYS 10 Be

Your Own Boss!

Now, more than ever before, is the right time to
start a amall profitable business of your own...
or train yourself for a practical money-making
trade in which you can be independent. TODAY
take your first step, without cost or obligation.
Just mail coupon—and by return mail you will
get full information on the courses listed her

watch and clock repairing

Learnat Home—InYourSpare Time
Prepoaroforahappy futureof prosper-
ity, security ... and get a big-pay job
now, Fageinating, high-grade ocon pa-
tiom, Youenn ERRN WHILE YOU L M.
Exccliont Geld for part-time wock at bome,

Practical Course in HOROLOGY

T|‘-l'r11'l.'.1::|:|. gl F= insbrostion troining in
moerienn mnd Bwiss watchea, elocks,
pecial sections on nlarmelock Fepnirs,
ting, LEARN-BY-DOING in-
ion method, Learn QUICKLY,
= 5 v s M evions experience neees.
aary, WATCHMAKING IS B/ LAINING FOR AIRCHAFT
INSTRUMENT WORK and other selentille preclsion joba,
Amazing Low Pricel Hnna{-ﬂm:k Guarantes!
Get into this fast-growing Aeld NOW, ., big opportunity, .. don't
delay. Mail eoopon below for FREE information.

No oblipation.

PRACTICAL UP-TO-DATE COURSE

How to pick locks, de-oode, mako mestor-keys,
repair, Instnll pecvien, ote, New, nelf=introe-
tion leszons forevery handy mnn 11umr-uwn|::r.
carpenter, mechanle, gervicort: :f:l-'lhtl;u- rotar,
lix-1t ghop, hardwaro dealer, gunsmith.

53 Easy lllustrated Lessons

Low Priee]l Batlafnction guarantesd or
money back, Writanow. .. noobligntion!

SELF-INSTRUCTION COURSE

Teaches you the practical side of radio..
repair, adjustment , operation, alteration,
trouble-shooting, WNo previous knowledge
, hecesszary. Large elenr illustrations, dia-
grams, charts, etc. @SINTERESTING
STEADY WORK! St up a radie
repair ghop of your own=—or
roaming Industrinl electronics
do-1t eourde brlngs youa all
1["'.".""-!'[!' n'"[li\."
srohlems,
W ety up=to=date. Low
price, Couponbelow will bring
o fall information von woet
immedintely, Mail it in today |

- -
Your Big Opportunity!
4 -lesson course on proved, tested, op-
to-dnte, profitable methods. Amazing
troasure-house of the best mail order
plans and practices, How tostartyoormail
orderbusiness on g emall one-man peala. ..
how to keep It growing morennd more pro f
ftable month after month, Money-making FACTS. =

LETE DETAILS OM ANY OF THESE COURSES. Sond

-Famous Cogrrichited Secesas-Catalog—IT'S FREE !
MHELSON CD., Dept. BMD2, 321 S.Wabash Avae., Chicage 4.

FREE details ... mail coupon!

NELSON CO., Dept,BEMOZ2, 321 5. Wabash Ave., Chicago 4, ML
FPlease pend me—FREE and withoot oblipation—ilustroted Success-

Ara

|

Catalog cantnining informntion aboot the course (of coluraes ) 1 have I
checked below, INo aulesman will coll. I
|:| Watch nnd Clock Repairing. [ TAHji-tlll'iHﬂt]!fil_llll Kooy Making. g

[ Practical Hadio Servicing., [ Mol Order Buniness, i

l NAME .- ]
= ADDRESS, =
CITY. BTATE i

T R ———
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SENSATIONAL

WAR BARGAINS
w LENSES s PRISMS

OUR ITEMS MAKE EXCELLEMT CHRISTMAS GIFTS
All Heatly Packed ond Marked

YOU CAN EASILY MAKE Telescopes—Periscopes—Magni-
fiers—Photogrophic Godgets—and do Hundreds of
EXPERIMEMTS

All Mems Finely Ground and Pelished. Slightly Chipped
Edges Will Mot Interfere with their Use.

TANK PRISMS

You can have = lot of fun with o Perizcope easily mnalﬂwtod
with two SILVERED TANK PRISMS . . . originally mfg. for nae in
Army Tank Periscopes—worth about £24 (o $30 each,. Huge
e (-4 =48 degrees, fpely ground and polished. You can
use to see over the |!|Em1-u of erowds, 1o see or photograph fish
wmder waler, to view high or low gauges, for eamern steres at-
tnchment, photometer r'u e, range finder, for Experimental Optics,
t']a-mr\c-:-rrl dnmnns!rnlmnu u.r.ui LY n1h+r faecinnting veea where
obeervation by ‘remote control™ iz required. Unigos idea . . .
for Se we supply 100 gold letters for turning a Silvered Prism
inte & handeome desk name plate In 0 minutes of easy work.
Stock No. 3004-H—SEILVERED TANE PRIZM—Price . . . $2.00
each Postpald,

Steck Mo, I005-H—PLAIN TANK PRIEM—Price , . . $2.00
eaoh Postpald. Thiz one (& excellent for projecring all the colors
of the speciram=—a beautiful sight.

FOUR TANKE PRIEMS—3Special . . . 57.00 Postpaid.

SPECIALS IN LENS SETS
10 Page Project Booklet Free with All Sets

Sot Mo, 30L-H "“Our ler‘lllfux Special™ 15 Lenses for $1.80
Pagtpald. For making your own powerful felescopes, low power
microscope, sirong magniflers, drawing projector, photo cells,
telephotio lens, dummy focusing camera, odachrome viower,
stereoseopiec viewer, j.:rould j:]ass mnd enlarging focosing aids,
For experimental optics, portraits of bables and small pets,
copying, ultra close-up shots, and mony, many other ascs.
5“ Mo, 305-H “The Gadgeteer's Delight'” 35 Lenses for $5.00
Postpald. Contains mll '|.h|:| Ie-ml.ea in the ahove &et p1||n iwanty
more expensive lenses increasing your fleld of experiment mnd
godget making. All our lenses are neatly pocked amd marked.
Sat No. 310-H **Tha Experlmenter’'s Dream'’ 60 Lenses and Now
Complete 70 Page Booklot=<%10.00 Postpald. Coninins nll the
lenigez in Lhe above sets plus 25 others thei maokes this n sensa-
tlonal buy. The varety of lemses in thi=z =set will enoble you to
conduct countless oxperiments and buoild & wide varieiy of
optical equipment,
70 Page lllustrated ldea Booklet “"Fun With Chipped Edge
Lenses™ Only S1.00. The Complate Hand Book.

MFG. FOR NAVY'S 7 POWER BINOCULARS
KELLNER EYE-PIECE LENSES . . . vou can use in Teloscopns,
Bineculars, Microscopes, ete. Consist of pchromatic oves=lens nmd

a field lens, Focal length 27.5 mms.

FREE cement amd easy directions,

Stock Mo. B060-H—<I'nedged .......... weaae.T5e Postpald
Stock Mo, BOGL-H—Edged ................8%1L25 Postpald
COMPLETE SET OF LENSES AS ABOVE AND THE
PRISMS TO MAKE A MONOCULAR (TELESCOPE)

Stock Mo, 5100-H—Monooular Set . .. ... .. . . 35,00 Postpald
Satisfaction Guaranteed +  Order by Sef or Stock Mo,

EDMUND SALVAGE CO.

CLINTON AVE., DEPT. 11, P. 0. AUDUBON,

Comes uncemonted with

ZT W.
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MAKE MONLEY CASTING .57
 FREE FACTS SENT s

Cast=, gulek, »&
Sell outpat to stores, no ]|_3. shops, ote,
THA S T £ Very lictle capl-
tul need Bt n |=... EATRER OF W
s, L sl te, Blmple Instroo B ATy
ow, - Start now -.-.I....-- e r| hunts are begg
for merches

PLASTIC ARTS STUDIOS, R R 4 Degt 211, Mencieni

of Plastic

RNEW U, 8, AR [ LEGGINGH, )
NEW 1. B, ARMY |J-.u| BELTH
Bond Check or Money Order. Inelude Jde ror n-u:hur'.
THOUSANDS OF SATISFIED CUSTOMERS
WRITE FOR ILLUSTRATED FREE PRICE LIST

TRIANGLE % ).

P. 0. Box 156
TIMES PFLATXA STATION, RROOKLYN 17,

REFRIGERATION

Repoir and improve all refrigerators. New manual tells how, Chaorts amd
pletures to help you. Price oply §1,00, posipaid., Money boek fuar-
antee, Suprense Publications, B 5. KEedzie Ave., Chicago 13, Iilinois.

PIN-UP GIRLS ron aouwrs
ipocket sizel, Thrilling ). . breath-taking, life-like
beaunties that will make your heart skip a beat.
The kind you like! 10 different PIN-UPS sent for
B¢ or 25 pasoried for §1. Shipped prepaid in p!.l.l.n Fe

r. Mo C.O.I\s,
Send cash o7 money
order. No stamps
NUDH), Dept. P36
Box 1 26,6 P.0NY.C.]

DRH.I-"TSM EN
NEEDEL

N Y.

ﬁ!ndlmirv iz elamoring for
- more draftarnen for the
jnh eam't sinrt uniil plans are
e drawn, Buildings, nirplones, machines,
guns, tanks, bridges, all start on Hm draft-

g bonrd, so it's no wonder that every good draftaman
Ima n fine Job. Yes, more deaftamen are needed NOW,. The
pay is good and the opportunites for advancement great.

Learn at Home in Spare Time

Degin now to turn aprre hours into money. Be o draftsman,
e connecting link between a mechanic and an engineer.
Enjoy the wonderful opportunities for promotion that exist
now. No experience of artiglie talent i= oeedod, You don’t
have {o leave yoor present job wh'i'lc!::lrnin:. I_,nn :||'u|:ra :I-mq.

i ————

Américan Sehoal, Degt, DDMS, Drexel Ave. ot S3th SL, Chicago o7, .

Qentlomen: Bend me TREE Infermatlon covaring special trafn-
Fn;kﬂélllhjt‘frﬂ ;I':;;::rll below, Mo ohlignilon on m® pare.
O Drafting an aidn Electrical Engl
r Men and Women r‘_‘l-J]JieB(‘I Fnﬂiﬂ&o?l?élnn

[m] Gmt Accounting for Mig. High School Co

1 Arch tﬂtﬂl:l:gﬁ:lrﬂﬂ!ﬁﬂ g Plastics s oty

O Autaimdtive Engineering [ h!'ﬁ;'hanif:gl Fn- Ineering
M Busziness Management O A¥iation mid s

C Railway Training B ﬂ‘mpuunmu q

Nirmie e an
Address

A et e et r e

POPULAR MECHANICS



v

REFRIGERATION
and AIR CONDITIONING

Your FUTURE There's a drastic shormge of trained
Is Here men _in this vimal field right now.

The indusery is desperate for skilled

Train NOW for a Steady, gervice mechanics o care for the

mare than 20,000,000 domestic and
commercial refrigerators now in
wse, Many more thousands of prop-
erly trained men will be required
to service the wemendous increase
in installations afrer the war.
Trade suchorities foresee a vast
EXPAnSion for the |nd|_1_l.':|:f dideE 1o the hundreds of !-TAHIIHE new
war-born applications of cooling, heating, bumidifying, and
duilgldnnng in industrial processes where they had never been

E.
o Traoin NOW for a Key Job
With Gooed Pay and Bright Future

Yes, be among the first ro land a key job. We will give you the
practical training you need. Mcm: than 400,000 men have received
uchmr:l.l u:um from us during the past 28 years. For the past
L weh "%J:-:n training men and women for the Army and

vy ::dusw:l.r under Government contrict.

We Will Train You At Home

—in your spare time, or in our big Chicago shops, or combine
both methods. You need no advanced schooling. Our unique,
streamlined instructional system makes everything easy to grasp,
It is fast and thorough, designed to save the ent's time and
money, The cost is but & few dollars per month, and you do not
commie yourself for any long period. Letus give you the faces with-
out eny obligation on, your pare. Wirite for full particulars oday.

INDUSTRIAL TRAINING INSTITUTE
Dept. P1-M, 2130-58 Lawrence Avenue, Chicago 25, lllincis

Well-Paid Jeb or Busi-
ness of Your Own. Vast
Post-War Expansion.

STEAM FITTERS
Audels Plumbers and Steamfitters Guides

4 Vols. %8

A proctical, ilustrated
Beferonca Library and
Btudy-Coures for Moster
Flumbers, Journeymen
and Apprentics Steam-
fitters, Gas Fittersa and
Helpers, Shost Matal Wark-
ers, Draughtamen, Mua-
ter Builders, Engineera
and all Building Trads Stu-
deats, This \r.l!u.u.'bdn net. of

explaing in practical eon-
nuhnmnbud well-dons
illustrations all the principlea
nelvances nnd short outs of
the Pumbing and Heating trade
s=tanpd om modern practics, Cons

tains coreful, detsiled instriaotions
on how to Ogure and estimuts varioss Jols, Uss FILEE COUFPON below
L0 gzaming, without obligniion, this valushble work.

INSIDE TRADE INFORMATION ON:

Baldering, tinoing. Joint wtpl-nr bending, heating. _Pin—1rm—ﬂ¢-al;

threading. bathemntics, tabl rmica, Mnterisls—i

bl'-lll.lﬂﬂ tim, antimony, m“‘ﬁmct mrt.l.'l—;n.'l'tnuilal‘t—mlﬂl-t Banita-

syphonage, tanks. Drainage, sewage, purifieation. Fixtures—bath

—hwlum I.‘Jr El.rlngl.. pall nl[u. tools. Laving out work, Roushing.
h"“.mmf - ui.l.n; yankilstion,

Inmnﬂ-'ltl;qnlu [i] lhigla. 'Fhmil.liwj Faiks

smatal worl e, methods, Brasisg, ng, Vasices

mothods.  Blackamithisg. forges, Lok RIF muu bﬂ:u

THED. Aunnnm,uw.z:mu.,nm\fnkmtr LR

Tihl'l -’!.uddl Pl-umbqn Gimidea, 4 wola., on T daye’ fres feial If Q. B
T will L 1 7 daya, and §1 uu::u.d:.- wiil 58 da

Ih.lr-n- I rutufn e

I am satistind.
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“I'l show YOU

how to make yourself

COMMANDO -TOUGH

.. .in double-
quick time

«.ORIT WON'T COST 'ﬂ]“ A GEHﬂ"‘

WORLD'S GREATEST BODY BUILDER

Let ma prove to YOU that you can put Inches of dynamic muscies
on r arms| Add inches to your chest|! Broaden your shoulders

power-pack tho rest of your body. I can do for you what I"ve
dnnu for thousands thea wrlﬂ over, including many officers and
men now io the U.5. and British Armed Fosces!

GIVE ME 10 MINUTES A DAY!

I'fl Show You My Secrets OFf Body Building
L'l help you I'Mm fhu 'Trufnmm If you want n uae that w
Fower Fa el I.\T:h Fh I rt'I‘- lnul]:.bijru PRSP n-_.L& mm.t u:.ﬂ
Cnl e Eatl s ox o ACT
1o the holder of more strength rees LIKE A ﬂ-mrgzﬂgﬁ} nt oneef
other living sthlets The famo bBsok, TN rﬂa of
23 3o m:u;uh-::_:r!alflmw Elcl:l-—'l'duiﬂm Like Tron*" will
1 leari meluded FREE! Pricel 1
nu.-methnds riurtt.in. Wolir dwn home, th. strangth fant Fall ?:f "1::-12:
Tllﬁumﬂw DFU'EU secrels I show f TEArve | ous pmr.hﬁjipg
aur D“l |‘. Bha o
r:-ﬂr!n and out, untnP'!% p F “hu i e o what, J “

nailsl‘lﬂi hthntr%'?u :H lhﬁ' ml“ 3‘"‘“, h.:l. ﬂ“&:‘.ﬂrﬂ'?‘wjﬁumﬁuﬂ:
Want 2. 10 JowoEl Exabem,”
Eava EH. Eelly, .ﬁtlmur Cityy f;; L GEap s Apeciel Ofter
Physleal n1mm the greatest

inthe worldl*? ldnn!t Imtltuu of Physical

PROVE TO YOURSELF 2:5 F.rlhilﬂrm&

oo IN ONE NIGHT] le York 1, M. ¥.
1 Opneran,

'fﬂnldﬁ r. Eg:nfmk:::ﬁ' Fend 1t

the evening It arrlves—learn from

experlench the thrill yoo can giva

yaur muscles!

SEND FOR THESE FIVE FAMDUS

COURSES IN BDOK FORM

Laok
cor SR P RADH Gree!

BOOK WITH PHOTOS OF FAMOUS STRONG MEN
MAIL COUPON MOW

K =
Jowntt Tmakitute of Physieal Guiiu
230 Firth Avenue, Depi 4713, New York 1, N.Y.
Goorge F Jowatts Four altlon Tooks good t
l-Lru-tum enail, {pmm me m:lurnutll auhscl:ud '?n"i':-s'f'ﬂ
ch I enclese 1s Joglude FREE book of PHOTOS.

n'r tias l:lrl

ﬂ::':nr‘ O All § coorses fors s ee S1 O Molding Mighty Legs 25c
Dlampien ol O Maolding a Mighty Arm 25e [J Malding a Mighty Grip 250
O Molding & Mighty Back 25¢ 0 Moldlagablighty Choat 25c

O Binl! all 5 C,0. D‘. ﬂ-I pios postage.) No orders less
n 81 senb C.0.I6

HAME Age.

{Print mamme)

ADDREES

* SAVE WASTE PAPER *
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GOOD LAMPS ARE THE HEART OF ANY GOOD LIGHTING INSTALLATION

1 guaryhore b
arascant llghting
1935

y. pores and afic

dine = Flat
fatesh SwEN
| Etactrie rataareh i

1938 — Fasterie
1o wie Nght's
dl;‘-:u-urd oy Guners

L i Ty |
K .1‘939-Hiuu marches inte Polany R
o

'______._—-—-_'_-_. I
o
A

iracles.
) tor production ™ 5
1941 —war. President calls for @ pESEEE

-F- Mazde \
of p’lunﬁ

1943 —war industry takes nearly entire G-E
Fluorescent output.

1944~General Electric Mazda Fluorescent

ely ﬂVﬂIlﬂblE 1 All you need for
s! You get about

, since they

lamps again fre e
replacements in stores, offices and hom

yalue than in 1938 ..
ight!

i i . Jamp
Geht imes moOre . ’
o er and give 35% more li

¢ 60% less, last 2% times long
(3

ou need and buy G-E!

Cos

Buy all ¥

T0 MAKE G-E LAMPS STAY BRIGHTER LONGER

+ « the constant aim of G-E lamp research

G'E MAZDA LAMPS

P
GENERAL @ELECT}{IC

Wbt he Ganeral Elecirie radis pragrams; “Tha G=E A1l-Girl Qvelastra™, Sundsy 10 p, m, DWT, NBC; "The World Today'™ news, every weakday £:48 p. m. EWT. CBS, = BUY WAR BONDS
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FISHING ;M : MILLION

HMLAST DECREASED TO RAISE
SURFALCE "-"ESSEL E1GH'I' FEET

By Ross M. Dicl
M
NGENIOUS Capt. John Roen has given

Great Lakes shlppmq men something to
talk about. From a 77-foot depth in the
Straits of Mackinac, he recovered a million
dollar prize—the sunken steamer George M.
Humphrey. Captain Roen has been salvaging
derelict ships on the lakes for a number of 2 e T bl By sabicgtd i wneree
E: reafést'r?ez_trmmg of the Humphrey is his betwesn barges. Above, pickaback method gives

The Humphrey, a 600-foot-long ore, coal
and grain carrier, sank on June 15, 1943, after
a collision in fog with the steamer D. M. Clem-
son a mile and a half northeast of Mackinaw

City, Mich. Built in 1927, the Humpﬁ Was
valued at $1,600,000 by her owner, the Kins-
man Transit Company of Defroit” She was

BUOYS MARK OPEM HATCHES
FOR REMOWAL OF ORE

\
'\j

vessel first lift. Below, cranes removing the ore

DECEMEER, 1944 ; 1
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- ! Submerged Humphrey iz loced to

o x — - surface craft with 15,000-foot cable

; | the largest ship ever to sink
| in the Great Lakes,

Underwriters surrendered
their claims after leading
marine salvage experts de-
clined to undertake recovery
of the carrier, which was
loaded with 14,000 tons of
ore., Only a few feet of her
bow and stern masts marked
her position in the busy
ghipping lane.

The federal government
sought bids on cutting down
her superstructure to elear
the channel. Only Roen
would undertake the joh.
His offer was a bold one. If
he could raise the Hum-
phrey, she became his; oth-
erwise, he would cut down
her superstrueture and
ahsobh whatever loss he
sustained in his efforts to
recover her,

In October, 1943, Roen
tackled the first problem,
that of removing the ore.

F&I. T o

E.i-.mn' T e i Y ]

Top, two barges lifting sub-
merged earrier; note bubbles
from carrier between barges.
Center, carrier starts rolling
over when ballast tanks be-
come wnbalanced, Air lines
can be seen on water. Quick-
thinking operator fired shot
to pierce hose. Right, bolted
to side of barge and carrier
are the sheaves (grooved
wheels) through which cable
is loced with the end at-
tached to deck winch. This
view looks teward the beaw



Right, million-dellar prize breoks
surface; barges serve as pontoons

There were herculean jobs
to be done, such as removing
the huge steel hatches,
Much of the work demanded
that divers struggle against
the strong currents of the
straits—up to seven miles an
hour. Buoys were placed to
mark the hold openings,
making it simple for a crane
operator to drop his scoop
accurately into the ore. Be-
fore winter and its high seas
made it impossible to con-
tinue, 8,000 tons of ore were
salvaged.

The winter mﬂnthﬁ were

In second stage of tow, ballast tanks on barges are
emptied on side near carrier. Right, diver at work

spent in planning at the Roen Steamshi
Company yards at Sturmp.

€ captain’s idea, préviously uniried a8
far as shipping men can remember, was
to raise the Humphrey by a series of
pickabaek lifts and tows. The pickaback
“rider” was to do a large share of the
lifting. Blueprints of the proposed oper-
ations were prepared; special tools were
acquired or built, and a model represent-
ing 140 feet of the Humphrey's midship
section was erected for tests.

In May, 1944 Roen’s wrecking barge,
Industry, and one of his larger barges, the
Maitland, returned to the wreck. Two
thousand more tons of ore were salvaged.
Most of the remainder was dumped into

DECEMBER, 1944 3




Bow of salvaged Humphrey with decks barely clear; pilot house was bat-
tered by ice. White marks on mast indicate distance: of successive lifts

the water as unreclaimable. Then many
hours of underwater work began for the
four divers employed. They found that air
pressure created as the Humphrey went
down had crushed bulkheads and split
seams of the ballast tanks. '
Quick sealing cement, lowered to the

divers in bags, was ap-
plied to make the tank
seams airtight. After be-
ing emptied, the tanks
were to be partly filled to
assist in the raising job.
Theoretically, the Hum-
phrey could have been
raised by blowing enough
air into her repaired
tanks, but that probably
would have resulted in
her turning over.,
Perhaps the hardest job
for the divers was attach-
ing sheaves (grooved
wheels) to the gunwales
of the carrier, To place 50
sheaves on each side, 300
one and one-half inch
rivets had to be cut. This
was done with a steam
hammer mounted on a
powerful chisel. To en-
able the divers to handle
the one-half ton hammer
more easily, Roen devised
legs for it. Fifty sheaves also were bolted
to each side of the 350-foot-long Maitland.
Then 15,000 feet of 7s-inch cable were used
to lace the two ships together. So that the
longer carrier would not pull down the bow
or stern of the Maitland, the center of
gravity of each had been predetermined.
The normal draft of the Maitland iz eight
feet. Her ballast tanks were filled to sink
her an additional eight feet. Meanwhile,
air was pumped into the carrier’s tanks.
Then the pumps went to work to reduce
the added draft of the Maitland, thus slowly
hoisting the Humphrey six to eight feet and
making it possible to tow her a few hun-

Left, @ model of Humphrey midship section used in
tests. Below, carrier under tow; note patch on side
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dred feet into shallower water.
Five such lifts and tows were nec=
essary to move the 6,000-ton dere-
lict a mile and a quarter southeast
and out of the shipping lane.

Roen had feared the sunken ship
might be stuck in gummy clay.
That would have added an esti-
mated 1,000 tons of suction. Just
in case, he built an 80-foot steel
tower o carry large blower pi
to the bottom to blow the cﬁ
clear of the keel. Fortunately, the
equipment wasn't needed.

Once the operations were im-
periled when, during a fog, a
steamer bore down on the Mait-
land as it lay anchored above the
‘wreck. Despite the Maitland's sig-
nals, the steamer did not veer aside
until a collision seemed inevitable.

When the Humphrey had heen
brought into water too shallow
for the Maitland to be used over
her, the lifting method was altered.
The Maitland and the Hilda, an-
other large barge, then were ma-
neuvered on either side of the still
submerged carrier. Sheaves on
the near side of each barge car-
ried cables to the sheaves on the
carrier, The ballast tanks of the
barges are separated by a length-
wise bulkhead, The tanks on the
sides of the barges adjacent to the
Humphrey were emptied, while
the outer tanks were filled with
water. Thus made to serve as pon-
toons, and balanced against rolling
over by the adjusted tanks, the
barges made three lifts and tows
to bring the carrier a mile toward
shore until she touched bottom a
half mile from the beach. The 32-
foot depth from deck to keel then
brought her deck above water.

Disaster again stalked the sal-
vagers dur these final stages.
Gauges re ted the air in the
Humphrey's tanks and they had to
be kept trimmed carefully. As she
crawled shoreward between the
Maitland and the Hilda, the “trim™
went awry and the long steamer
began to roll over. A quick think-
ing crane operator fired several
shots at one of the air lines, pierc-
ing the hose below a gauge. Other
men jumped to open other gauges
and the escaping air halted the roll.

Divers closed the 18- by 2d4-foot
hole the Clemson had rammed in
the Humphrey's starboard side
with huge timbers and tarpaulins,
Her holds were pumped and two
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18-Foot “Props” of Hollow Steel

Reduce Weight of Plane

TR

Although they are the largest ever flown in this

country, the 18 foot, 2 inch Curtiss-Wright propel-
lers used in the Air Forces are er than many
smaller aluminum propellers because they are made
of hollow steel. Designed to absorb 3,000 or more
horsepower, they effect a 20 percent saving in
weight over a propeller of comparable diameter
with four solid aluminum alloy blades, thus increas-
ing the useful load of the plane approximately 650
pounds. The four propellers and engines are syn-
chronized by a single control and the propellers are
capable of fast feati'mr:ing under all conditions.

tugs towed her across Lake Michigan to Roen’s
yards at Sturgeon Bay.

It was a triumphant comeback for the battered
“ghost” ship. Hundreds of townfolks lined the
shores as she came into the bay amid the shrieking
of horns and whistles.

During the winter there's a lot to be done to make
the Humphrey ready to sail in 1945 as flagship of
Roen’s line. Her engines, however, were but slight-
ly damaged.

In the admiralty suit following the eollision, a
court valuation of $1,088,000 was imlaced on the
Humphrey. Roen estimated the salvage job cost
him gEI}D,DDﬂ- to $300,000, and it will cost perhaps
that much more to restore her. There is still bound
io be a good showing on the profit side of his ledgers,
and there is no denying what U. 8. district engi-
neers said: “The raising of the Humphrey is a feat
unparalleled in American marine history.”

5



Turntable Steers Big Seaplane 0nto the Beach

Seaplanes can be safely beached
in a hwry with an installation
which saves the beaching erew a
ducking. The operation is han-
dled by the pilot and one or two
men on the beach. A turntable or
ferry type slip is adjusted to wind
direction by winches. As the plane
taxis into position, a hook from the

el
tunnel hateh engages an exten-
sion on the rear of a cradle ear.
The plane is moved forward on
rails under its own power or by
a winch. For launching, the
cradle car drops away when the
plane becomes waterborne. It
will handle planes ranging in size
from the PEM Mariner to the

~N 3 (. . giant Mars. A working model
vt Wy, S has been constructed by its de-

signer, Lit. Frank J. Walter
HSN, av r Station, Ba
wer,
O=-cc

\ "T umblmg Bar” Cnbbage Board Reveals Correct Score at a Glance

W An “argument saving” cribbage bhoard
“which reveals the correct score at a glance

g \Js made with the peg holes on two square

revolving bars. Arrows on the four faces
of the “tumbling bars” indicate the direc-
ion of play, the bars being turned over
when the 30th, 60th and 90th holes are
reached. The 121st, or “game holes,” are
laced on the end seetions of the board to
which the bars are attached. To begin a new

4 game, the bars are turned over to “start.”

*\‘ Twin bars are lifted slightly before turn-
ing; inset shows how the bars are attached —

Save Waste Paper!

Like to help send ammunition overseas? Like
te hurry vital supplies to the men who are bat-
tering down the gates to Berlin and Tokys? You
can—by giving something you don®t wantl Call
your local salvage committes when you are ready
to toss out old newspapers and magazines. Tens
of scrop poper must be fed inte our war machine
ta pack guns, shells, rotions, and equipment.

Save paper!
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Tank Hurls “Flying Dustm. anﬂc}@&%ack

To amash Germaon fortificotions
an the Atlantic Wall and Sieg-
fried Line, British engineers
designed o tank with o special
mortar mounted in the turret.
It iz officiclly known as the
Armored Vehicle Royel Engi-
neers |AVRE], and is similar in
design to the Churchill tank.
The charge hurled by the maor-
tar has far more explosive in it
than any ather projectile of
similar dimensions. British Tom-
mies call this charge the “flying
dustbin. It is effective against
steel, concrete, or mosonry ob-
stacles, and on D-Day along the
Normund’y coast this super tank
spearheaded landing eperations
ot many poinfs. The AVRE is
also vsed to lay “corpets” of
flexible track ever marshes and
sand dunes 1o other vehiclas con
follow without hegging down

- ==
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Soldiers examine “flying dustbin'
(above) which conlains heavy charge
of explosive. Yonks would call it
“flying ashcan” to denote compari-
son with deadly depth bemb. (The
British term for oshcon is dusthin,)
Left, tank loaded for track laying

Stubby borrel of morter (obove) on
AVRE turret is the meost distinctive
outward feature of the new tank. [t
is entirely different from weopons
mounted on other tanks. Left, front
view of the AYRE on way fo Berlin
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Xm PILOTS o/ 2. NIGHT

Above, a night-firing
tost for B-15s guns.
Right, @ "“Black Cet"
has its motors tested

IT WAS pitch black in-
side the cockpit of the
Black Widow except for
the faint blue-green radi-
ance of the instruments. No stars were visi-
ble and the pilot was guiding himself solely
by the fluorescent artificial horizon on the
instrument board.

“The Betty is left, a little further left,” a
voice said sharply in his earphones. He turned
the wheel a hit.

“That's it, straight ahead now.” With one
hand the pilot pulled his eleetric binoculars
in front of his face. There, closer than he had
supposed, he could see the target for his guns.

He corrected his course
a trifle, pressed the trig-
ger, and immediately a red
glare from the muzzle
blasts of the guns in the
overhead turret lighted his
compartment. Then, sud-
denly, the sky in front of
him blew up in a blinding
flash, He had gotten the
Jap bomber with his first
burst.

The Jap never rcalized
what had happened, for
the Black Widow had giv-
en no warning of its ap-
proach, On the prowl in
the night skies for enemy
aireraft, one of these dead-
ly fighter planes gets on
the track of an unidenti-

4 45
Right, crewmen prime one of the P N
twin 2,000-h.p. engines on a P-61 [ - 1#

Korthrop Alrcraft photo ﬂ
—_—
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Army pilot dens “night adapta-
tion glasses” in the afterncon
ond wears them until it is time
to toke off in a night fighter

fied aircraft, stalks it until identification is complete, and then,
if it is an enemy, closes in for the kill Not until he is all set
does the pilot open up with his machine guns and cannon.
The bat men who fly these planes eat high-vitamin diets to
improve their after-dark vision. Late in the afterncons they
strap night adaptation glasses to their faces, excluding prac-
tically all light rays. By dark their eyes have opened to the
fullest and are at high night efficiency. They wear the glasses
constantly until they are in their planes, ready to take off,
Sharp wvision is vital for after-dark fighting but it isn't
enough for locating other aireraft in the dark. The night fight-
ing planes are equipped with special search instruments that

Factery men study oction of retractable aileran ar “spoiler” on wing of a P-61




ey

Above, mechanic servicing the battery of .50-caliber maochine guns
in nose of o B-25 bomber that has been used os o night fighter in
the Pacific. Below, note rocket fubes under wings of a P-51 Mustang

B il s At

‘

Left, servicing machine guns on Cot-
alina flying boot painted black far
night patrol, scouting or bombing

help their erews detect and
locate enemy aircraft.

The job of fighting in the
dark has been called the
spookiest in the Air Forces.
Sometimes a fighter pilot
roams the sky alone, other
times he forms one link of a
protective chain of defense
fighters. Owver his own terri-
tory he gets aszistance by
radio from spotting stations
on the ground; over enemy
territory he depends on his
ability and his instruments
for tracking other planes.

Night fighter pilots some-
times run into an invisible
storm center which bounces
the plane joltingly around in
the air. Pilots can see storms
in the dawvtime and avoid
them, but after dark a pilot
has no way of knowing when
he will fly into rough air.

The night fighter is a new
type of airplane that made its
first appearance in this war.
British fighters were sent aloft
hastily equipped with search
instruments, some with pow-
erful headlights, to combat the

POPULAR MECHANICS




after-dark bombing raids early
in the war. Prime Minister
Churchill publicly lauded them
for helping turn the Luftwaffe
away from London,

With time the nocturnal fight-
ing craft became more and more
specialized., All were heavily
armed so that a target could be
destroved on the first pass. One
of our own night fighters, the
P-70, a jet black version of the
standard Douglas A-20 attack
plane, carries four 20-mm. can-
non, all firing forward. The new-
er A-26, an improved version of
the A-20, likewise goes aloft at
night on oeecasion.

Recently North American's
B-25 Mitchell bomber has been
doing night fighting work in the

Above, erewmun prepares
to drop o frogmentation
bomb from a PBY on deck
of Jop ship located far
below. Left, full view of
the deadly Black Widew,
largest of pursuit ships

Pacific. Fitted with a nose that earries eight 50-cali-
ber machine guns,” the plane has been tracking and
destroying Jap fighters and bombers. The eight nose
guns, four package guns fastened to its fuselage, and
two guns in its upper turret, all directed ahead, give
the Mitchell concentrated firepower second to none.

Even a relatively slow airplane can take on the Originally designed for po-
duties of a fighter after dark. Some of the Navy's trol and rescue work, the
Consolidated Catalina flying boats—specially armed Cotalima, or "Black Cat
—have been doing after-dark patrol and scouting [hh::‘l s m‘;:l:' 1 “';“:
work, These “Black Cats,” whose top speed was only i sl i
120 knots, proved so successful against Jap shipping
this vear around the Philippines and the Celebes that

(Continued to page 162)
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Portable Flame Gun Fires Blazing Oil Chunks

= B2

Crystal Precise to 1 /1,000 Sgnn
Puts Pendulum Qut of a Job

For years Qreenwich time, the world's
standard, has been Ticked by the traditional
pendulum clock at the British royal ob-
servatory. But the pendulum soon will be
out of a job, outdated by its relative inac-
curacy. It kept time within 1/100 second
of perfection daily. Its place is to be taken
by a quartz erystal clock accurate within
1,/1,000 second a day, and it may be that its
precision can be brought within 1,/10,000
second a day. At that standard it would
require more than 215 years for the clock
to gain or lose as much as one second. The
pendulum swung once a second; the quartz
crystal vibrates 100,000 times per second
and its vibrations can be recorded elec-
trically to measure time.

Ten-Ton Hnwifz-{fﬁ
Climbs Up Ramp
To Absorb Recoil

Special ramps help ab-
sorb the recoil of the new
British 7.2 howitzer which
weighs 10 tons. The recoil
on this gun is so strong
that it climbs the ramp
despite hand set brakes.
The howitzer, which
helped batter the fortifi-
cations of the Siegfried
Line, fires a 200-pound
shell up to 16,000 yards.
It was used successfully
in Normandy to knock
out lines of communica-
tion vital to the enemy.

12

Axis armies have been
introduced in recent
fighting to three new
chemical warfare weap-
ons—a jungle flame gun
of long range, the flame-
throwing tank, and the
gas detector. The gun, de-
signed for tropical cli-
mates, is known officially
as the M2-2 portable
flame thrower, informal-
ly as the “atomizer” be-
cause it has a small
atomizer hole in the noz-
zle which sprays a fine,
readily ignited mixture
as a booster to help start
the main stream of fuel
The fuel is a jellied oil, a

i thickened product made
of blazing oil chunks which spatter and
cling to the target. Other features include
a revolver type ignition eylinder at the
nozzle and pistol-grip triggers. The gun is
so waterproof that it could be immersed
in the ocean for several hours and still be
ready for action. The weapon has a greater
range than the old model and is so accurate
that troops have practiced with it on rifle
ranges. The flame tank is one which moves
into point-blank range of targets inac-
cessible to infantry flame throwers and
hurls a stream of blazing oil from flame
throwers mounted on both sides. The M9
chemical agent detector kit, which reacts
with great sensitivity to several types of
war gases, is a miniature gas-analysis set
packed into a 216-pound cotton duck car-
rier slung by a strap from the shoulder.
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P
4—Cy11nder Engme Has 78 Percent More Power

One of the most powerful steam locomo-
tives ever bullt, the Pennsylvania’s new
Q-2 model is capable of pulling 125 freight
cars at more than 50 miles per hour. It can
develop a tractive effort (pull exerted on
a standing train) of 114,860 pounds, or 78
percent more than that of the standard
high speed freight locomotive now in serv-
ice on the Pennsylvama road. The @-2 is
novel in that it is essentially two engines
harnessed together in a single frame. Four
eylinders are used, of which the front two

drive two pairs of driving wheels and the
second two provide the power for three
pairs of driving wheels. There is a 4-wheel
leading truck and a 4-wheel trailer truck
with a booster engine to provide extra
starting power. With tender, the locomo-
tive is 124 feet, 7 inches long, 16 feet, 5
inches high, and weighs more than 1,000,000
pounds. Its tender carries 40 tons of coal
and 19,000 gallons of water. The Pennsyl-
vania expects great economy in mainte-

nance and operation.
2 AT

‘Superﬂamer Drnpped by ’Chute Throws Fire for 15 Feet

Emitting a white jet of
flame fifteen feet long, a
super-incendiary humh
developed for Royal Air
Force bombers is said to
be the most devastating of
its kind. The bomb, which
is dropped by a small par-
achute, weighs 30 pounds
and is enclosed in a 21-
inch metal cylinder. The
“superflamer,” as it is
called by the RAF., is
hot enough to erumble a
brick wall. The flame lasts
for about two minutes,

Dreaded by the Nazis, small
incendiary bomb (inset] is
so devaostating that its 15-
foot stream of flame (left)
will erumble thick brick wall
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Above, members of the Air Service Command’s Firet Radio
Squadron install motor generator set on an A-24. Below, a
radio |wlpmnrr test viewed through B-25's escape hatch

bl

ADIO TROUBLE SHOOTERS
T ‘ﬂ@;

HEN the first Thunderbolt

fighters reached England last
year, they were grounded by a
a new kind of static-like interfer-
ence which killed reception on
their radios,

For days, experts tore down the
radios, checked them against in-
stallations on planes that were
receiving clearly, poked around in
the engines, ripped apart electrical
systems. No clue to the disturb-
ance's origin could be found.
Meanwhile, the enemy was tak-
ing a heavy toll of big bombers
denied long-range escort.

Then a call was sent to the First
Hadio Squadron at Air Service
Command headquarters, Patter-
son Field, near Dayton, 0. Within
a few hours, Master Sgt. Robert A.
Swan was in a Britain-bound air
transport,

Sgt. Swan landed at an AAF
fighter base, tugged on a new suit
of coveralls and headed for the
nearest Thunderbolt. He discov-
ered the cause of the paralyzing
static in three hours. It was a
chemical applied to the engines to

- POPULAR MECHANICS
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ghield them against English
dampness. The chemical caused
certain parts to function like
itransmitters and emit a recep-
tion=killing buzz. Swan visited « &
all P-47 bases and showed crew v i
chiefs what to do. In a month he ...}
was back at First Radio's Patter- ©

son Field barracks and Thunder-
bolts were shepherding our 4
bombers over Europe, \,

Sgt. Swan's feat is only one of
dozens of similar accomplish-
ments by this sgquadron—the
AAFs radio troubleshooter,
Whenever Army air units, no ?).u
matter where they may be, en- 3
counter special radio problems it
iz First Radio that rushes to the -}
rescue. [t iz also First Radio that \}
makes field installations of new
equipment and introduces the ;L_
latest modifications and servicing !
wrinkles for old.

All of First Radio’s men except &
Maj. William C. Ackard, com- t
manding omrer;, First sgt, Rich-
ard A. Hall and a handful of “s
‘clerks have been overseas at leaat
once, and some wear all ‘Lhzee'ﬁ@sY
c*tmpa:gnnbbuns All are in con- )} ==
stant readiness to go. Each, for
example, is automatically given
his overseas physical examination

erind of the ‘"‘;"‘;‘ .

the v
as soon as the m?jl. non
r‘m, i

A First Rodie sergeant
(above) at the operator's
bench in @ boember.
When they are not “trou=
bleshoating” all over the
globe, members of this
squadron study new
techniques and refresh
their knowledge in closs
(left) ot Patterson Field,
0., bose. Below, Sgt.
William H. Ware, wE'

w no radic before
entering the army, -
vised “continuity check-
er” for testing receivers

Repair crewmen (above) measure voltage
and resistonce of a radio with valtmater

DECEMBER, 1944 15



Above, transmitter aboard a bamb-
er is tuned in by a repairman

previous exam expires. In-
oculations against disease,
as well as clothing, equip-
ment and personnel records,
also are kept up to date.

An important feature of
the squadron's work, ac-
cording to Maj. Ackard, is
the task of making changes
without interfering with
military operations.

“If that were not neces-
sary,” he says, “the modifi-
cations could be made by
sending the plane back
home.” That means night
work much of the time. It
also means that First Radio
men working on a fighter
may have to leap out of the
cockpit to make way for a
pilot going out to meet en-
emy attack. It means further
that First Radio does much
of its work in bad weather,
occasionally without a han-
gar shelter,

In 1942-43 the Japanese in
the Aleutians made a prac-
tice of jamming the frequen-
cies on which our planes
broadcast and sometimes
even put out fake orders. A

16

First Radio crew was sent out to
install high frequency equipment
to foil the enemy. The job took
nine months.

The big trouble was weather
which not only delayed work but
also prevented movement from
island to island. The crew would
finish at one base, then have to
wait for weeks to proceed to the
next. On one oceasion on Adak
Island the men were treated to an
earthquake. On another, they had
to take turns holding down the
flap of their tent in the teeth of a
12(-mile-an-hour gale that lasted
24 hours,

“We had to work out of doors,”
recalls Pfe. Stanley E. Hall, of
Huntington Park, Calif. “Often we
had to clear the snow away several
times during the day. It was so
cold solder wouldn’t run; we had
to spread it over a connection like
paste, We could work only for a
few minutes at a time; then we

(Cantinved fo page 158)

: /B :.
Above, Tech. Sgt. Weldon Withers and the dt'ﬂb: which he developed
to demonstrote high frequency wave characteristics. Below; 2 ton
repair shop which services any type of communications equipment

POPULAR MECHANICS
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Huge Gliders Sp1ll Tanks Behmd Enemy Lines

One of the surprises of
D-Day in Normandy and
a potent factor in every
airborne strike behind
the enemy lines has been
the landing of American
tanks by huge gliders.
One motorless carrier
used is the British Ham-
ilear glider, first towed
over Normandy by four-
engine Royal Air Force
bombers. As soon as it is
airborne, its takeoff
wheels are dropped.
Landing on skids, the
fuselage is almost on the
ground and the glider's
nose swings open to let
the tank come out fight-
ing. Wing span of the
Hamilcar is more than
110 feet—wider than the
Lancaster bomber. It is highly maneuver-
able and can land in a meadow after glid-
ing from a release point several miles dis-
tant. The Tl4=-ton tank, demgned especially
for transportation by air, was built by the

Colored “stop and go lights” in the sky
solved a problem of communication be-
tween reel crews and wire layers of signal
construction battalions of the 15th Air
Force in Italy. In open country the men

* handling the reels could signal by hand to

After its iﬂlca-nﬁ the Homilcar glldﬂ drﬂlﬂ its wheels and lands on
skids, it nose swings open and out upon enemy soil rolls a light tank

American firm of Marman—Herrin% and
was nickname e v it-
ish. It is entirely welded, with a low sil-
houette and low center of gravity, and
packs a 37-mm. gun and two machine guns.
O F7¢
Red and Green Rockets Signal Stop and Go to Army Wire Layers

the pole line crew to pause when the end
of the reel of wire was reached. In moun-
tainous and wooded country, however, di-
rect communication was impossible, The
solution was the use of a Very pistol to send
up flares, green to go ahead, red to stop.
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T I35 estimated that a million ﬁ.:‘-.v homes

will spring up during the first year of
peace. A good guess is that there are a
million different ideas of what these post-
war homes will be like. Some of these ideas
are fantastic.

But a survey among the most conserva-
tive American corporations indicates that
some surprises are in store for yvou whether
you are planning on a new home or on im-

18 s
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A M, Byers Co.
Above, model of radiant heoted
home shows pipes under floar. Left,
lamp which combines twe fluores-
cant tubes with an incandescent buﬂi -

proving the old. The warh %
caused a lag in ]‘JOTﬂE-hI[ﬁE -
ing, but no lag in ingedinty.
Take one little itemp the
simple infrarved lampewhich
. is drying paint on army
vvehicles in a few minutes
¥ 'where it used to take hours.
¥ “Why couldn’t these lamps be
'y cequipped with a light filter
¥ i and screwed into the wall
& .« sockets of your bedroom or
{ bathroom to take the winter
o~ chill away in a hurry? They
« L can and will be, One experi-
s ment shows you can throw
-4 all the windows open in 42-
Us) degree weather and stay
warm if bathed in infrared ravs from fix-
tures embedded in walls and floors.
Another example of how wartime lamps
will solve peacetime problems was illus-
trated when a scientist dropped two eggs
and a few strips of bacon on the upturned
lens of a sealed-heam headlight of an army
bomber. They fried in a jiffy. . Light rays
for speedy cooking—a new I
fuikad

your postwar kitchen. Ao
- POPULAR MECHANICS
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Above, girl wears postwar nylen raincoat
with nylen umbrella and turban. Spocious
windows of the “solor house” shown below
toke advantage of heat from sun in winter

Libbey-Owens-Ford Glass Co. photo
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Demenstration shows t fabric treated with ammeonivm
iulf_llmm‘.l-—:bﬂi,—yl’:;x’:‘ an untreated cloth Blozes up

Wil
Sciefice_is planning to make it hot for you

in other ways, too.
For homes, architects propose solar heating
—the use of large plate glass windows or glass
block walls with a southern exposure to eatch

most of the sun's ravs—and a scientifically
overhung roof to curb the heat in hot weather.

One newly patented solar heating unit
operates as a cooler, too. Rooftop coils pipe
sun-warmed water into an altic tank in the

)
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- " i v, daytime and by automatic controls
T gl i b reverse the process at night. Spe-
- E% - cial metals and chemicals hold
+ either heat or cold in the tanks,

:1' as desired.

To take full advantage of fuel,
\wr\'\he Moduflow system of thermo-

'i homes. This can be installed so
1 that the livingroom may be kept
-.i at 70 degrees, the bedroom at 60,
= the storeroom at 35 and the kitch-
en at 53, or whatever temperature

are desired, \

neath floors or behind baseboards.

¢ You feel wam feeling
5" heat. Cerami e found
t3 that floors and walls of clay, which
. need no paint and may be cleaned
W with a damp cloth, are ideal for
) radiant heating installations.
» Blectronie heating, already used
vin war applications, is feasible but
{ siill too expensive for general pur-
:pozes, However, a steak can be
\i"brniinfi in a few seconds by the
' Megatherm process, which uses
\I less current than an electric stove.
1 The device, which can be plugged
into standard current outlets,

Only half of this painting is hidden by reflections becouse w# holds two plates between which
the rest of the gloss is treated with @ “reflection remover” fmdispassed.

Living and dining oreas of @ modern heme are divided by SEV?;BI l'l'i.lght};l Tﬂldgﬁ_f haatmﬁ
built-in, plyweood davenport and snack bar with storage space units deveiope R B

American Optical Co.
e
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New homes can take advantagex

of radiant or panel ating in®
which the pipes are in wa -%‘

stats will be ready for new and 'ﬂd"@.
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| Her clothes are water-resistant,

; &,
M"' Trarents Loy

forces Willl be ready for vour home.
One gasoline-consuming heategp,
weighing less than 25 pounds will M
warm a 20-room house, )

Before you visit a postwar home- 2
you may want to wire the occu-"%
pants that you are coming. Just 4
go to an automatic telegr aph hox,
write your wire, push a button and \:
drop the collect message in. A
copy will be flashed to a telegraph <
office by facsimile,

“ Your wife will be clothed prac-
tically from head to foot in nylon,
including her raincoat, umbrella
and hat. Her shoes will be nylon
except for the synthetic soles and
scuff-proof heels of plastic. Her
pleated nylon collar doesn't have
| to be ironed any miore than your
nylon necktie, which can be
shaken out to remove wrinkles.

shrinkless, treated to be Hame-
proof and tough—as durable as
the nylon collar and cuff= of your
shirt, which will outlast the rest
of the garment. Your felt hat w i1l 9, Above, ultraviolet sterilizar
be made of ““IW’?W & kills any germs on baby's
Transformations are in style angd  botles in refrigerator. Be-

the extra hair which your wife has low, postwar bathraom ar«

i d so bw I
piled attractively on her head is  Lyo i o the fonk ey

nylon, too—better than the real gne in each G et

thing. 4, A

L5

Drop a telegram in slot obove
and it will be sent avtomatically

You hop inte your auto
and speed to the house.
As you turn up the drive-
way. yourr headlights ac-

tivate electronic cells
which Hash on Hoodlights, é
ring the doorbell and
open the garage door,
You park the car beside
a couple of jeeps w hich
are jacks-of-all-jobs and
:‘.:LHII to the front of the
house along the rust-
resistant, steel-mesh
driveway, invented for
airplane runways during
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Auﬁ;. how different angles affect identical sheets af

% Louverplas, a plostic; one sheat looks transparent, the
|

other translucent. Right, “piped light"—Plexiglas
rods that conduct light around curves. Lucite house
numbers that reflect light are easily visible at night

the war, The rain has gone right through
the mesh, which provides dry footing.

On the porch, you stop to finger the up-
holstery of the porch furniture, which looks
imu dainty and perishable to stand weather,
al-lnwever, it's one of several new shrink-
proof, sunprocf, rainproof, insectproof

fabrics which have been developed during Y over the interroom sound communications

the war. The more it's rained on, the Y system, installed primarily for the nursery
cleaner it is. Lﬁfﬂ_w--&?x—-}" Furcadnyicr so the family can hear the baby stir. Your .

e

g,
You note fireproof awnings and the &hostess tells you to make yourselves at
rustproof plasti ‘eens which are color- | home and you know that she has watched
impregnated to match the plastic paint on i}ruur arrival from the kitchen by means of

. s+ the house, One of the screens has a hole wa television “peepi ! attached to
* init, as if someone had poked it with a pen- e front of the house, a higl‘hpric d lab-
" eil. So vou place your palms on its surface atory item during the war, ;
and stretch it. The hole closes as the weave livingroom is big, but looks Wigger -

" straightens. .7-{ : etk ecause of wartime research in furniture =
mm_{_%&:g‘ﬂ:e front door and ’ -aperies glow softly with “13

= inside the foyer there is an ultraviolet lamp h ht and closer scrutiny |
which kills germs you may have brought ows draperies an tains are made of ¥
glass fiber, fireproof, stretchproof and +

in. You examine a table lamp and pick it
p easily because it is made of aluminum, ¥ ineeding only the application of a wet :rag%
to remove dust and fingermarks,

. yone of the most plentiful and cheapest o
“w postwar metals. The horseshoe-shape Moldings and wall panels are made of

-\ Huorescent light ﬁxt:m:a in the lamp has no \}lasti:-bnnded lywood stronger than steel
/Y "wires and you realize that radio transmis- an e wallpaper looks so fresh you ex-
,? sion of electric current is now an accom- amine it closely. You find it has been cov-
...;? plished fact. ered with a transparent plastic film whi
' Your hostess greets you from the kitchen  soap and water cleans. You open an

iy i (Flhapgn- Lot
© 20 Hert 7 ?ﬂpmﬁmcmms




Above, some novel pestwar decora-
tiosns=Plexiglas table, “piped light”
and ornomental accessories maode
of DuPont Lucite. Right, tennis rack-
ot ll_n: waterproef strings of nylen
~ box in'a corner, thinking it is
THe new, plastic-lens televi-
sion =et which projects a 6 by
G-foot image on a sereen, But
it's a swanky, wood-finished,

parlor refrigerator design

for cool drinks. [ Zd«7c .
You locate the freguency

modulation radio-television

get and turn it on to read the
evening paper, displayed

page-by-page before }'uuB:'
]

eyes, hot off the presses,
Afterward vou stroll to eﬁ
window, lean against it and
look out into the rain. The
window bends and you jump
back in alarm before you re-
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a substitute for sponge rubber. Below, com-

DuPont's Bubblfil js i . '
pact u sunit, with kitchen ond bothroem sections joined

mechanically back to bock, and arranged te fit any fleor plan

N

X

alize it is the
tou

even eracking.

You begin to examine

the furniture, a

ous ensemble of transpar-

ent plastics, plate glass,
aluminum and more
washable fabrics, but’y
yvour hostess hurriez in
Apologizing for her ab-
sence, she explains she is
dinner,
the clothes and feeding
the baby—all pi: -u:tlr:allv

cooking

s1multaneuu31y

' You follow her into 1he ¢
,_ nursery to see the uliras=
iolet Sterilamp cabine

v
g where baby s Bottles arel}

i stored germ=-free, the

‘Precipitron which keeps
the room dust-free and
even the baby's soft rub-
air-filled play chair,
inspired by the Air

her,

24

which will
twist 20 degrees withouty

'GI Virginla Linseln Corp. photo

magically
L

harmoni-

J

washing

*i

N

Forces' doughnut-type rubber
Jife rafts,

She takes you to the guest bed-
room. ¥You note what seems to be
a foor polishing machine in the
corner and she asserts it is a port-
able air-conditioning unit.

You seat yourself on the bed
and remark how firm, vet yleldmg,

the mattress is, and sh is
packed with Bubbl ch is
merely air wrapped Cello-

phane. It came in handy for life-
jackets during the war,

Your wife pushes aside the ac-"y
cordion-pleated door of the clothes |
closet and finds its outer wall con-
sists of glass blocks which give
plenty of light in the daytime. At
night the act of opening the door
lights fluorescent tubes w 1ch
glow inside the glass blocks

Aluminum window Irame
sashes and venetian blinds give
the bathroom a modern touch, en-
hanced by clean-looking, trans-
parent plastic Lucite towel rmka%

L 3

and soap dishes,
The kitchen proves to be of the
“maidless type” with built-in

storage cabinets hung from the
wall and spring-counterbalanced ),
shelves that pull down, so that
cabinets do not exclude wall space

& .

e
Va

for windows. The 12-cubic-foot
refrigerator extends to the ceiling,

POPULAR MECHANICS
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with packed frozen foods in the ;]
level above six feet, vegetable and
bottle storage in the very bottom. N
“butter conditioner” keeps the /
utter soft. The refrigerator is
also equipped with a small ultra- :
violet Sterilamp to tenderize meat, ¥
kb A labor-saving unit is the com- d\f‘-
ination serving unit ish-
washer. Food is placed in heated
and refrigerated sections. Dishes,
washed after the last meal, are in
the dishwashing section. The con-
traption is wheeled to the dining
table, where food is served on the
dishes which accompany it. After
the meal, the dishes are put back
in the vehicle and rolled into the
kitchen, whereupon the washer is
started.

The whole prefabricated kitchen
setup is made of steel. The built-
in mixing unit includes a pota

eeler. The concealed ironing-
Eum'd used for small pieces is fac-ed\i =

« 4 with Asbeston, nonburning cloth,.. 5 8
used Tn wartime for the suits oﬁ : P

Y aircraft carrier fire fighters. The g, yansparency of Mexighas adds novelty to this spring-type
* bread and cake hmﬁwfg' choir. Below, Plexiglas can be fashioned into winding stairway
ich pre= Rohem & Haas pholo

nated with Mycobfn]
iﬁ*iurmts mold. A transparent plastic
tea E{-;i tells when the tea has
rewed sufficiently. An electrice
disposal unit in the sink takes
of Tood scraps and garbage. Gﬁ;?

The electric e has ifs own
fluorescen t and glass panel
for Tood inspection, clock and in-
terval timers, j £

Our hostess reaches into the
frozen-foed locker and selects the
dinner from shelves including
frozen unbaked pies and cakes,
chop suey, hash, grapefruit sec-
tions, -lobster, fish filets, chicken
a la king, baked beans and hors
d'oeuvres, tropical fruit, meats and
wild game fowl

From a shelf she takes a can of
cream which, when opened so that
the Auid is Expﬂsl!d to air, becomes
whipped cream. The mashed po=
tatoes are dehydrated, the coffee
is in small, compressed Cello-
phane-wrapped portions which
need only to be dropped into hot
water,

By this time your host has ar-
rived and vou sit at a table laid-
with flameproof cloth on a scuff-
proof fnish and set with light
plastic dishes surrounded by plas-
tic Torks and spoons and plastic-

¥ handled knives.
(Continued to poge 156)
e 2 F
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British Gun Is T1pped on Its S1de for ang

Revolutionary in design, the ¢
3-inch Smith gun used by the
British Home Guard need only

_ be pushed over on its side to be
ready for instant action._ There
are two wheels—one concave
and one convex—which form a-
stand and top-cover when the ’
gun is turned on its side in posi-
tion for firing. The smooth-bore
gun fires two types of shell, anti-
personnel (weighing 8 pounds)
and anti-tank (weighing 6
pounds). It can be towed by au-
tomobile or horse and carries its
own supply of ammunition in

special housings,
O 550
Fences Deflect Pmpeller Wash Dunng Plane Engine Tests

Rows of wooden “propeller-blast fences” stirred up during pre-flight engine tests of
are used by the ] closely parked P-38 fighters just off the
Burbank, Calif., to deflect the terrific wash assembly line. The fences have proved so

: e ~ successful that they have
been installed at the heads
of runways in the Lock-
heed Air Terminal to pro-
tect adjoining property
from “prop wash.”

@[ The p‘uprl of the king.
penguin's eye is a perfect i
square when contracted
fully, but when dilated
halfway it is a hexagon 2
and when fully expanded ' ~

. g iy it is a cire
. o st itk Tt
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s _ These healthy robbits are deing their bit
JCATTERED throughout by sampling penicillin te save wounded

1 the scientific laboratories Yanks, Below, white mice in governmant
of lhl.‘ nation is-a "-.".'l'.l]'ld 1'.If labaratorias with I‘rqnhn':{ test tubes
vagged bats, thirsty dogs,
drowning ducks, hungry mice
and sick insects—a multitude
of animals, hirds, insects, fish
and reptiles serving as livingz
test tubes. They are increas-
ing the life span of mankind.

It seems strange to connect
bats with the miracle of radar

the war wonder which will
effect many changes in our
postwar life. In the Univer-
sity of Rochester Medical
School, it was found that na-
fure had invented radar—the
usze of high-frequency echoes
to locate objects hidden from
sight—millions of yvears ago.
Now that we have eaught up
with nature, the guestion is:
how can we get full use of the
invention? Perhaps the bats
will inform us,

Wondering how a bat can
flit at high speed through
dense foliage by starlight, Dr.
Robert Galambos put the
‘creaiures in a dark room and
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as the case of the thirsty
dog in the laboratories of
the Univerai}:_\: of Toronto.
Two scieniists Temove
the pancreas from a
canine and the animal
recovered from the oper-
ation only to exhibit a
tremendous thirst. Then
the world learned what
diabetes was—a lack of
secretions from the pan-
creas which prevented
the animal from burning
carbohydrates. Instead,
the dog washed them out
of his blood by drinking
water, Insulin, from the
pancreas of cattle, was
produced. Diabeties, who
lived only about 45 years,
now reach an average age
To tust @ new moth insecticide, eight apple wemms  of 65, thanks to this living test tube and
are aced on eoch sprayed a 2. elow, lorva i -
Hu;nn bean h-“::nv ﬂ,ugg,nnu-u-nm menace trﬁgi& ﬁﬁ:h?ﬁ d?};; ﬁst;jl?;tﬁsiif E:E;-i’iﬂ,
will cure diahetes entirely.

The drowning ducks, which are always
rescued in the nick of time, are used by
corporations like Du_Pont in tests that
have produced varieties of water wetter
than the water flowing from the household
faucets, These waters have special indus-

Transparent “bomber
nose” serves as death
chomber for insects

tied their mouths shut. Puzzled,
the bats tried to fly and only
bumped their heads against the
walls. Next, Dr. Galambos. freed
their mouths, but stuffed their
ears. Once more the bats banged
their heads.

Then, using delicate instru-
ments, he proved that bats emit a
constant stream of criezs in fre-
quencies around 50,000 cyeles at a
rate of 30 times a second, sounds
inaudible to the human ear. The
supersonic sounds are reflected
from an unseen obstacle and the
bat instantly changes its course of
flight,

These experiments are still un-
der way and no one knows how
important the knowledge derived
will ko to the future of civilization.

Perhaps they will be as startling
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trial uses. They are so liquid they permeate the grease
and saturate the duck’s feathers, leaving it no more
aquatic than the chicken.

The hungry mice, along with a great host of small
animals, are used mainly in diet experiments, and from
what scientists have discovered from them comes
many of the new things we know about vitamins and
minerals.

Mice, rats and their rodent cousins are the most
numerous animals in this world of experimentation.
They live their lives faster and the effects of certain
conditions can be studied
down through genera-
tions during a matter of
maonths.

One group of rats, un-
doubtedly puzzled by the
sensations of air sickness,
is now being subjected in
New YWork University’s
fodent decompression
chamber to atmospheric
conditions prevailing at
34,000 feet. What happens
to them may be important
to you if you plan to fly
yvour own plane,

At the same school, other
rats find themselves in a
little chamber which re-
cords their basal metabo-
lism, or the burning rate,
at which the body uses up
food. The food you eat a

Canary helps detect car-
bon monoxide in mine.
Cockroach (left) is about
ta taste a new synthetic
insecticide. Below, rots
are put in decompression
“high al.itude” chombar
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Cockroaches hatched in govern-
ment loborateries dre used for
testlng rotenone and pyrethrum

few years hence may be
changed according to these
experiments on living test
tubes.

Still another group of
rats is being used at Penn-
sylvania State College to

ind out what kind of food

makes us want to work.
They race around in a cir-
cular cage which shows the difference in
“mileage” between cheese and carrots, and
other foods.

In comnection with food, you may never
have heard of a cow named Penn State
Jessie, but she gave the world much of its
knowledge of wvitamin B. Scientists at
Pennsylvania State lgn]leﬁe put a window
in her stomach so they nof only could ob-
serve the workings of this organ, but also
remove partially digested food. By feeding
this food to experimental rats, it was dis-
covered that vitamin B can be manufac-
tured by bacteria living in the body's di-
gestive system.

You might not think of rabbits in con-
nection with the miracle drug, penicillin,
but they are part of its manufacture. When

corporations like ggyr_mmmi;_,e-
gan mass producfion of penieillin in giant

30

The “bie" test

guitoes alight only on untreated area

vats, it was necessary to
check each batch. To do =o,
they keep a colony of
healthy rabbits and mice.
A test portion of each batch
of penicillin is injected into
their bodies to make sure
it is safe before it is sold.
They live to a ripe old age
because the product is so
carefully produced.

Not so lucky, however,
was a group of guinea pigs
at Syracuse University, It was suspected
that a ce area ot farmland in New York
state was infested with the bacillus which
produces botulism, the deadly ailment re-
sulting from eating home-canned food
which is not boiled at least 20 minutes. The
guinea pigs were fed vegetables from the
suspected area and the next day they were
dead. In dying, they probably saved many
human lives,

FPete, the rabbit, a useful pet in the Rohmg
and Haas Laboratories at Bristol, Pa., lives
a wonder ife—except for the fact that
he is continually bitten by mosguitoes. His
function is to feed the flying nuisances
which are used to test a variety of new
insecticides.

The same company has a 300-acre farm
near its laboratories for the sole purpose
of raising common bugs which can be ex-

POPULAR MECHANICS
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terminated as living test tubes.
It's the only farm in the world on
which the farmers moan when the
insect crop is short.

The M%_gwm-
tories imported a short-tailed, fat-
cheeked little animal of Asia, the
hamster, because it reacts to food
like humans. These little fellows
have paved the way for experi-
ments which have improved
cheese and milk and led to the dis-
covery of new types of vitamin and
mineral-rich beverages,

Monkeys helped the medical
profession solve the mysteries of
yellow fever, and also are used in
the study of infantile paralysis.
The cow was instrumental in
bringing about control of smallpox
and pernicious anemia. The horse
provided antiserums which have
been successful for diphtheria,
loekjaw, meningitis, botulism,
pneumonia and scarlet fever,

Rabbits have been useful in the
fight on cancer and hydrophobia.
Dogs have taught the profession
how to use anesthetics, how to cure
stomach uleers, Addison’s disease
and hookworm. Thousands of
these animals have died to save
human lives, The fate of labora-
tory insects, the most numerous of
living test tubes, is to teach man-
kind how to kill other insects,
Moths, flies, mosquitoes, army
worms, beetles, caterpillars, lice,
fleas, bedbugs, cockroaches and
hundreds of other members of the

DECEMBER, 1944

This rat has a pink
timrge to whiskers
due to diet devised
for killing bocteria

Right, box sprayed
with DDT is re-
moved from flies
which died gquickly

Below, mice live in
"glass howses” for
observation after a
dose of penicillin

insect family find them-
selves born and raised in
the happiest world possi-
ble. Food is plentiful
temperatures are scien-
tifically controlled and
everything is fine until—
alas for them—the day
comes when they are
placed in a “*death house"
where they are sprayved,
dusted or fed poison.
When the last of these
living test tubes has died
in a laboratory, mankind
will have controlled what
many scientists believe is
his greatest future enemy
—the creeping, crawling,
flying billions of insects.
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Navy Planes A tered to Protect Cadet Flyers

Mavy planes (below) that must be left cutside are protected from
wind damage by “spoilers—boards loid across the edges of the
wings to interfere with the airflow and thus resist strong winds

o A28

|

Aircraft with grotesque medifications
and special equipment are used at the
Maval Air Stations to moke it simpler
and safer for students learning to fiy.
Above, plane with wings clipped at the
roots, propeller tips cut off and the
throttle stopped ot 1,000 r.p.m. to pre-
vent cadets from taking off while
practicing how o toxi properly. Left,
plywoed skids are attached under the
wing tips to keep the wings from hit-
ting the ground if the plane goes into
a “ground leop"” while being landed
in a cross wind, This has lowered the
number of occidents for primary stu-
dents who have trouble making the
necessary corrections for shifting
winds. Below, convas cover is put over
pitot-static tubes, on which dashboard
instruments depend for their readings.
This guards tubes against getting wet
ar freezing. Mote piece of red cloth
flying from cover to warn pilot that
he must remave cover before take-off
ar the instruments will be vaolueless
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2% FILMING ...
“, “UNDER COVER”
.41 OCEAN

A ) The camera crew rides the boom to film o scene in the
riggidg of the brig “Pilgrim,” oficat on o Hollywood
sea. Below, huge seoweed frond made of ploster ond
cloth ie placed in tank for M.G.M. underwater movie

O MATTER whether Hollywond

shows you a raging Cape Horn
gale in one of its movies or, by con-
trast, brings you delightful underwater
color pictures of a swimming star, the
making of any water picture is a tech-
nical and complicated task.

At Paramount recently Russ Brown,
assistant technieal superintendent, an
Ray Hinsdale, master mechanic, were
putting a storm together for “Two
Years Before the Mast."

“Ray,” Brown was saying, “we'll
need about 180,000 cubic feet of wind
per minute delivered on deck, and we

1
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ought to put more pressure
on the overhead sprinklers

Roin from everhead water pipes

and storm conditions of the sound stage,
while the exterior ship was used for
scenes that showed the ship under sail
and for close-ups of men at work aloft.

The 100-ton ship in the sound stage is
a complicated structure, built up over
pontoons and ballast tanks that provide
just enough buoyancy to float the ship,
allowing the vessel to be towed through
the water by ropes out of camera range.
The ship can be trimmed to heel on ei-
ther side by shifting the water ballast.

To give the ship the rolling and pitch-
ing motions that she would undergo
during a storm, additional water ballast
is first admitted into the tanks to sink
the hull so that its bottom rests on the
bottom of the tank. In this position, a
“floating hydraulic boat rocker” built
into her hull can be used. This rocker is
a huge triangular steel grid that sup-
ports a hydraulic eylinder and piston
under the ship's stern and additional
cylinders on each side of the ship at
amidship points,

From a contrel room inside the vessel
water is alternately admit-
ted to the stern cylinder and

so that the rain really pours
down.” Over a model of the
brig “Pilgrim” the pair
worked out details of rock-
ing and pitching a full-sized
ship inside a sound stage.

prevides @ drenching tropical
storm on o movie ship's deck

The hydroulic cylinders shown
below pitch ond roll the ship
with such realism that cam-
gramen hove become seasick

then released, raising and
lowering the stern in a nat-
ural pitching motion. Simi-
larly, the amidship hydraulie
cylinders are alternately op-
erated to roll the ship from

In making the picture ver-
sion of Dana's classic, Paramount found it best
to film the 15000-mile sea voyage inside the

studio on dry land. The men behind the scenes

built two replicas of the "Pilgrim,” one inside a
sound stage and one out of doors. Each floats
in a shallow tank of water and each is com-
plementary to the other., The ship indoors is
complete in every detail except for the masts,
which end abruptly under the sound stage roof.
The out-of-doors ship has 92-foot masts and a
full set of sails and rigging, but her hull is
merely a timber framework erected on a barge.
This duplication allowed most of the deck
seenes to be made under the controlled lighting

STEEL POMTOOMNS

BALLAST TAMNKS

AMD ROCK THE BOAT

& HYDRALULIC CYLINDERS PITCH




side to side, Three men are in
the crew. A foreman on deck
transmits orders by telephone
to the control room, where
two men handle the valves.
The combination of move-
ments is so realistic that cam-
eramen on the ship have be-
come seasick.

Merely rocking the ship is
only part of the work of mak-
ing a storm scene, A wave-
making machine is plunged in
and out of the water, creating
waves that beat realistically
against the bow and sides.
Water from a tank under the
roof is occasionally discharged
down a chute to provide the
effect of a big wave washing
across deck.

Wind is created outside the
gtage building by two huge
blowers and is brought into
the building through wind
tunnels, then conducted to the
part of the ship where it is
needed by movable canvas
ducts. Rain comes from over-
head pipes and its direction is
controlled by the wind.

For background scenery a
huge painted cyclorama of sky
and clouds was curved around
three walls of the sound stage.
The cloud formations were
changed for each scene. For
gome sequences the back-
ground consisted of a huge
screen on which motion pic-
tures of tropical ports, hori-
zons, and sea storms were
flashed.

All these details combined
to make a realistic picture of
sea travel and storms. The
fact is that this is about the
only way such pictures can be
made. If a picture company
were to embark on a ship to
film action in a real storm they
might search for months be-
fore they encountered a storm
of the type required and then
the actors might be swept
overboard and the camera and
film ruined by salt spray.

The exterior ship, used for
photographing action aloft in
the masts and spars, is also
rocked and pitched hydrau-
lically for the camera while
wave machines at one side
churn the water. In a couple
of scenes it was necessary to
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Esther Williams, swimming star, descends inte pool with a color
<harf For cameramen to maoke underwater test exposure of color film.
Below, overheed view of the ship in Paramount's Hellyweod “ocean
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ferent but equally diffi-
cult kind of water picture
was being filmed at
Metro- Goldwyn - Mayer.
The script of “Ziegfeld's
Follies” called for an un-
derwater ballet dance
number by Esther Wil-
liams, the star. The pic-
ture was being made in
full color. The stage con-
sisted of a semi-spherical
300,000-gallon water tank
with heavy plate glass
windows in the walls for
the cameras. Conven-
tionalized sea weeds and
fronds, built of plaster,
cloth, and rubber, with
weights to anchor them to

: the bottom, were placed
Esther Williams performs underwater dance. Numbers tell focus distances iN the tank. Then the
R technical preparations
show the towering masts listing at an angle, began. First it was necessary to filter the
with all sails set and filled by the wind. The water to remove all algae and suspended
underwater hydraulic apparatus tilted the material that might reduce the water’s
masts to the desired angle and five huge—transparency. Next the batteries of sun

wind machines at the arc lamps arranged
side of “the tank, each around the top of
driven by a 350-horse- the tank to pour

light down into it

power engine, were i "‘.
g had to be adjusted

pointed toward the
sails. When you see the
picture you can judge
for yourself how con- 8
vincingly a real ship
under sail is duplicated.

At the same time that
P‘ararnnunl_ Was manu-
facturing its ocean [ 8
storms, an entirely dif- |

Huge fons whip up winds to
fill sails of the brig “Pilgrim™




to offset the refraction of the
\‘-'HTET‘S surface. 'I‘h!'.‘ll various
color filters over these lamps had
to be experimented with to offset
the filter effect of the water it-
self, so that underwater reds and
blues would photograph in their
normal hues.

Miss Williams was coated with
oil to make her skin glisten un-
der water, her coiffure was im-
pregnated with vaseline and
pinned so that it would retain its
shape under water, and a trans-
parent film was placed over her
nose so that she could make nu-
merous dives, day after day,
without danger of sinus compli-
cations. The finished film shows
a girl dancing under water in a
sequence that lasts only a few
minutes. It took months of re-
hearsal and preparation, and the
gkill of 40 people out of camera
range to make the one short
scene. Moviemakers discovered
long ago that a moment of per-
feetion is worth a month of hard
'l.l.'n]"it.
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The indeor ship on the sound set, showing @ wharf in old Besten

Stage honds direct open end of wind duct to blow a gale on ship
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Airplane Controls Lift Bed
So Patient Can Sit Up

Hospital beds will be raised and
lowered after the war by the same
hydraulic system which operates
airplane landing gear control sys-
tems, according to the American
Hnspntai Association. recen
demonstration of the mechanism
showed that the patient himself
can fold the bed into a comfort-
able, upright chair. i

,.F

Metal Shot Hurled at Tnols 3
Helps Resist ""Fatigue’’ 492/\1

Metal shot hurled at hlgh speed
against tools gives a surface finish
that guards against breaks under
repeated stress. These breaks, ag,
result of metal “fatigue,” some- e
times occur after long-continued
bending and twisting under loads
much less than the tensile strength
of the meial. The metal shower,
delivered by a shot-peening ma-
chine, stretches surface particles
of the metal tools. This puts the
surface under a compression stress
which tends to ofTset later tension
and thus prevents breaks.

O 583 ‘
Hand-Pumped Inhalator - -
Eliminates Oxygen Tank

ﬁ |

A

W 3 Among battlefront innovations

which will find wide civilian use

; % after the war is a hand (or foot)

"f\ pumped resuscitator. This light-

weight, u:m[mct unit requires no

%ux};gen and is easily carried

about, It is used by amphibious

("\3 troops for reviving soldiers, and

N is operated by one man. The re-

f“,:, suscitator would be handy for

camping trips, or could be stowed

‘"""-‘ away in the luggage compartment

of an automobile for emergencies,

according to the National Safety
Counecil.

“Reviving" o seldier with portable

inhalater which is pumped by hand

o /3
Powder on Match Welds Broken Wires in Burned-Out Appliances

By applying a few grains of Chanite flux,

a new alloy, to broken wires, housewives
can weld burned-out electric stoves, coffee
urns, waffle irons, toasters, and other ap-
pliances. The operation, which can be
completed in a few seconds, consists of
placing the powder over the wire ends to

B CAhenile ks G,
=P ok i - P ire-

be welded with a wet match or toothpick,
and putting the electrie plug in the socket.
Experiments show that Chanite has 500
times the resistance of carbon. The flux
iz powdered from crushed rock taken from
mine deposits discovered by Adolph Cha-

nosky of Fort Worth, Texas.
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Full-Size 'Berth’ in Coach
Affords Semi-Privacy

Postwar travelers in day coaches
will be able to stretch out at night
in the semi-privacy of a “day-
night” compartment designed by
the Pullman-Standard Car Manu-
facturing Company. The back of
the séat has an extra degree of re-
cline, and an upholstered leg rest
swings down out of the seat ahead.
Window drapes swing around to
serve as curtains separating each
pair of seats. They are hung on
hinged rods and snap to the back
of the seats, Individual spot-type
lights afford illumination for read-
ing without disturbing other pas-
sengers. The new cars will have
three washrooms for men and
three for women. Other special
features include luggage compart-
ments for bulky articles in addi-
tion to the conventional racks
above the seats.

O Kl

Plane ‘Prop’ Moves Barge
Built by Airport Crew

When “amphibious action” is !
called for at the ‘:‘.’ashmgf_nn Na- |
tional Airport, which juts into
the Potomac River, repair and
maintenance crews use a special-
ly constructed barge which they
made themselves. The shallow-
draft barge is powered by a small
airplane engine and propeller.
Ropes extend around three sides ™
of the barge to keep the crew
from being blown overboard by :3
the “prop wash" from the pro-
peller. When the barge is under
way it sounds like an airplane,

Crew hangs on tight while “pilet”
of barge races engine for “lakecff"

A o %5%
Tractor-Pushed One-Man Rake Scoops Up 40 Loads of Hay in Day

You can make a lot of hay while the sun  barn where it is dropped onto thefloor and
shines with a “buck rake"” built by a young hoisted into the mows. Loading hay-with a
]I'vic];ii%gn_hnmﬁu_whu handles the equiva- tractor and conventional hay loader iS¢on-
ent of 40 loads in a day. The rake, which sidered a two- or three-man job.
is attached in front of a
tractor, has 11 wood
“tongues” 15 feet long
which scoop up the hay.
It is mounted on two rub-
ber-tired wheels, and
when loaded the rake is
tilted up by block and
tackle operated from the
driver's seat. The tractor
rushes the load to the
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dena, Callt._In "Baseball,” the pitcher (above) uses
a steel rod to fling o steel ring down the wire in
such o woy as fo deceive the keen ears of the batfer
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Above, athletic supervisor
ol Hazel Hurst coaches blind
man in how ta bowl. Tha
bowler is kept in pasition by
a special guide roil invented
by the supervisaor for this
purpose. By holding on to
it, some of the blind bowl a
better than average gome,
making spares when fold
the pins left standing. The
games tend to make the
blind more careful and alert
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Batter (obove) takes a lusty swing
as the ring comas 0 grooved''—
belaw the wire, and centered. The
.-'ing travels as fast as a pi!thed
baieball, Even persons with nor-
mal sight hove difficulty striking it

There goes a hitl {left) Behind
the pitchar, threa fielders with
special long-thumbed gloves try
te intercapt the ring and slide
it bock to home post befora the
batter reaches base. At each base
is o device fo “broke” the runner
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“Shark’ Plane 1s Marker
For Combat Formation

Fighter pilots started it in
China—painting the noses of
planes to resemble ferocious
sharks, tigers and lions. At an
8th Air Force base in England, a
sguadron commander uses a
gaudily painted Liberator for a
more practical purpose than
scaring the enemy. This Libera-
tor, called the "show-off” ship,
has a nose resembling a shark
and is used to guide other bomb-
ersinto combat formation. When
the formation of circling bombers is com- The noses of the B-24 Libowalor hﬂmher
pleted, the “show-off” returns to its base and the P-40 ﬁghler are favorites™
and the other planes set off for the target. men for “scare” decoration.

Slide Rule Is Airport Traffic Cop for Landings During Bad W’eathertj_ :
ol : o J

Left, slide rule odapiation in
airport control tower brings in
flight after flight of traffic after
the planss have waited by cir-
cling the field in pattern below

RUNWAY

By adapting the old-fashioned slide rule inte a kigd
of robot traffic cop, airport managers have solved the
problem of long delays between landings in bad weath-
er. In a demonstration at LaGuardia field the device cut
the average interval between cen the landing of five “stacked
up” planes circling the field from 12 minutes to four.
Instead of the sliding flat-rule, the middle element of the
instrument is a rotatable drum. On it can be set up all
the elements required to keep the airplanes a safe dis-
tance apart both laterally and vertically, including wind
direction and foree. The tower control operator has a
concise visual picture of where his stacked up planes
are, or ought to be, at any given instant. By simple ad- .{
justments in the computer, he changes the picture as he
brings in one plane after another for its landing. This U
eliminates many hand computations and notes and en- {  APPROACH SIGMAL FOR |
ables him to send his radio instructions after a glance at | RIGHT TURN D‘r
the computer. [\ / -3 W

b &
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Bomb- Shaped Paper Gas Tanks

Attached to Nazi Planes

At a captured airfield near Bruss.e% Bel-
ium, Royal Air Force men found that the
E:El'mﬂ ns adopted droppable paper gasoline
tanks for their aircraft. Made of pressed
paper in a bomb-like design, the tanks
were hung under the wings to carry extra
fuel and jettisoned when empty.

el 2
Skyway Markers to Span Nation
As Aid to Postwar Flyers

When the Army lifts its ban on navi-
gational aids to private fAying, the Civil

Aeronautics Administration will launnﬁ a

program for the placing of 100,000 air
markers. These grid system markers will
cover the nation so that postwar pilots can
tell the exact location of every city and vil-
lage at a glance. The marking system in-
volves the lettering of a town's name on a
roof or wall in characters 10 to 20 feet
high, along with the latitude and longitude
of the place, separated by an arrow point-
ing to true north. Special symbols will
direct the pilot to the nearest landing strip
or airport. Colors used on the markers will
be chrome yellow and black or orange and
white, Some may be illuminated at night.
The plans also call for the placing of mark-
ers made of crushed rock om mountain-
sides, and others made of enameled metal

strips in desert areas.

Spigot Serves Carbonated Drink
Without Unsealing Bottle

Carbonated beverages can be kept fresh
indefinitely after the bottle has been
opened by means of a combination bottle

stopper and dispenser. The clamps of the
dispenser, which contains a kind of spigot,
are hooked under the bottle cap and the
cap is pierced by pressing down on a
plunger. This permits pouring the bever-
age frequently without losing any of its
tang. Light in weight, the dispenser can be
adapted to any standard bottle.

f[See the index to find where to buy arti-
cles described in this magazine. Say You
Saw It in Popular Mechanics.
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Free-Wheeling Electric Tricycle Goes 30 M P H

To solve the problem of gasoline-
less transportation for his wife and

children, .CE%MLM
I, inven an electrically-
'ﬂ}_‘ven three-wheel cycle which
will g-:.-r 30 miles per hour and costs
only two-thirds of a cent a mile to
operate. Blaisdell bought a stand-
ard ladies’ bicycle for $26 and
spent $20 in converting it. He in-
terchanged the wheels in order to
locate the coaster brake in the
front fork. Then he added an ex-
tra wheel at the rear to support the
weight of a one-quarter-horse-
power AC electric motor, which
drives the forward wheel, and a
6-volt storage battery under the
seat. Starting, which is done eas-
ily in zero weather, and speed are
controlled by a foot accelerator;
braking is accomplished by a lever
on the handle bars. The design permits
free-wheeling and thus saves battery
drain. The battery can be re-charged

quickly through a motor-driven automo-
bile generator, the leads from which can be

Portable *“Escalator” Shifts Cargo From Truck to Plau

plugged into a jack mounted on the chassis.
The tricycle includes a wooden box be-
tween the rear wheels to hold large parcels
and a seat for small children immediately
behind the driver’s seat. 5(@,

Rezembling a small es-
calator, a completely au-
tomotive mechanized unit
for loading and unloading *
air freight is being used
by American Airlines,

Ing, A conveyor belt
which has been adapted 5}
to a gaso]meﬂpuwered
tractor keeps a continu- g
ous stream of baggage, ™

express and mail moving
from truck to plane, or
vice versa. It can be ad-
justed to the height of the
forward cabin of a DC-3
or a postwar DC-4. Bnath
operating and elevating
mechanisms are hydrau-

lically nperated,

' &
Seven-Minute ‘Electric Sleep’ Restores Samt',r to Split Personality éasez

Schizophrenia (split personality) can be
cured by electronarcosis, or “electric sleep,”
it was announced at a meeting of the Amer-
ican Psychiatric Association. The treat-
ment differs from electric shock methods
in that the electric current passed through
the patient's brain is controlled to produce
a convulsion and then to keep him uncon-
scious for seven minutes. Dr. George N,

DECEMBER, 1944

Thuman,: of Los Angelgﬁ lgah,f,, who di-
rec evelopment of the method, said
electric sleep resulted in the recovery of
76 percent of the mental patients treated,
approximately the same as with insulin
shock treatment, in comparison to the 43
percent recovery record made by electric
shock. Of 1,000 patients treated, none died

_or developed significant complications.
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\\_TI{E_\T the butcher put his
thumb on the scales with
vour Sunday roast, he put his
finger on one of the first industrial
mechanisms used by civilization
—and one of the most important,

There are thousands of varie-
ties of scales performing thou-
sands of odd jobs, some of which
seem impossible to accomplish
by measuring weight. The novel
weighing machines and methods
devised by American ingenuity
in the last three vears can surely
be credited with tilting the scales
of war toward victory for the
United Nations.

The Pennsylvania railroad uses
more than 6,000 scales to weigh
freight. They cost up to $128,000
apiece with a top capacity of
800,000 pounds and weigh a load-
ed car as it rolls past.

“Weighing in"” a 30,000-pound propeller for a troopship on o
suipension scale ot o U. 5. Steel Federal shipyord ot Kearny,

N_J. Below, maintenancs men weigh on Amsricon Airlines plane

1 A Department of Agriculture pouliryman
records weight of sggs to froction of grom
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Ships are balaneed and powered
according to weight and, as a ves-
sel is built, each piece is weighed
at the shipyards. One navy sus-
pension crane scale has a capacity
of 170,000 pounds to check parts
of giant battleships.

Uncle Sam’s air armadas fly only
by the grace of the balance built
into planes by scales. Everything
from a gargantuan bomber to the
tiniest bolt you could hide under
your fingernail finds itself on a
scale somewhere along the assem-
bly line.

But weighing is only one fune-
tion of the modern scale, which is
becoming incredibly versatile un-
der the stress of war. Secales also
count, sort, test, measure fuel con-
sumption, help keep books, caleu-
late torqgue, mix chemicals, aid in
making up payrolls, inspeet bul-
lets, keep shells accurate, assist in
scientific experiments, speed in-
ventories, cure hams, compute
mechanical effort and save work-
ers’ lives by handling dangerous
operations automatically.

Simple scales actually keep the
OFA from breaking down under

Foirbanks-Morse derrick scale hoists ond
ugar cane in o single operation

DECEMBER, 1044

Operator at upper
right weighs car-
lood of limestone
for Bethlehem
Steal blast Fur-
naoce. Cor holds
75 tons. Right,
counting raotion
stamps by weight
on Tolede scales
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world's largest diamond merchants,
gems are weighed on scales with
pivots made of rubies. These scales,
which operate in points of a carat,
or one five-hundredth of a grain,
are tested every morning.

The U. 8. Army Quartermaster’s .
Depot in Philadelphia has scales
which weigh objects as light as
feathers. One seale is attached to a
drying oven so that even the slight-
est bit of moisture won't affect the
balance. A Du Pont seale in Wil-
mington, Del., weighs the dye in a
bit of textile.

The Dodge Division of Chrysler
Motors in measuring mercury for
Sperry gyro-compasses, employs
balances so delicate that the mer-
cury is placed on the seale with a
hypodermic needle. Another Dodge
cathode ray scale will balance a
rotor to infinitesimal accuracy while
it is turning 6,000 times a minute.

The airplane industry provides a
cross-section of modern use of
seales. When a Liberator bomber
rolls off the assembly line at Ford's
Willow Run plant, it lands on a
heavy duty "“T" type scale with
three platforms connected with

Consalidated-Valtee phota o v s L b | 3 x

TesT @ngineser Terords dota as part of a metal aircraft wing :LE:ILI‘; lﬁta,ﬁ!’:.]?flug' B?le:l,gs Ellf

is compressed to destruction in 400,000-pound hydraulic press. "J f‘ IT:'h 11 I “:_i‘. ¥ By '?"‘-'U‘ £ con
Below, United Air Lines Mainliner on o floor scole tral. e landing wheels and nose

the huge volume of ration stamps.
At first the stamps were counted
by hand at a rate of 1,500 an hour
per clerk. By installing scales, to
count by weight, this number was
jumped to around 600,000 an hour
per clerk. One office installed 112
scales on which 112 clerks count
stamps at a rate of about 67,000,000
an hour. This would require an
army of nearly 45,000 clerks with-
out scales,

The accuracy of some scales de-
fies human imagination. At the
Westinghouse laboratories in
Pittsburgh is a rust-detecting
scale sensitive enough to weigh
the ink in the period at the end of
this sentence. It measures weight
in units as small as ten-billionths
of an ounce. Movements of its
pointer can be observed only with
a microscope, It delects corrosion
on metals.

At Diamond Tool Research
Company, in New York City, dia-
monds are ,weighed on balances
showing one two-hundred-thou-

gsandth of a pound. At Baumgold
Brothers, Inc., in New Tork,
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B. F. Goodrich Co. wses this scole to detect
mismatched, misaligned, wrongly infloted tires

wheel occupy the “T"-shaped platform
arrangement so that the plane is not
only weighed but checked for balance.
The capacity of each scale is 25 tons.

Similar scales weigh all air line
planes; others weigh passengers and
baggage. Pan American weighs its
Clippers every nine months and be-
tween weighings keeps a careful rec-
ord of any equipment additions or re-
movals and struetural changes that
might alter the weight. Any changes
of one-tenth of a pound or more must
be reported. Allowance is made even
for dust entering through the air duets,
and for dust on the rugs.

Hundreds of scales which specialize
in weighing stresses set up by weight
on seaplane structures are part of the
testing equipment of the EE_@L
Martin plant in Baltimore. Scales
which weigh the strains set up by at-
mospheric force are the basis of all
huge wind-tunnel testing devices for
planes.

A novel scale in a Wright Aeronau-
tical plant tells in advance how much
oil a B-29 engine will use in flight as
soon as the engine is built. It weighs
the oil every ten minutes while a motor
is run for five hours, the difference in
weight indicating consumption. An-
other Wright scale checks plane en-
gines for interchangeability; these en-
gines must match within three pounds.

Special scales balance propellers,
check fuel consumption by weight,
measure rate of oil circulation, or
standardize the weights of engine

(Continued to poge 155)
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Casting for destroyer escort weighs 3,500 pounds, yet
scarcely moves hand on dial of 40,000-pound scale. Below,
testing adjustment of pantograph for an electric locomotive

Westinghouse photo
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“DRY-DOCKS"
/»BIG PLANES

The Army Air Forces provide special
repair shops, or “service docks,” far
the convenience ond safety of
ground  crews who take care of
large planes. The C-47 transport
obove is having ils “face lifted” by
mechanics at @ maintenance stand
on Bowman Field, Ky. The draw-
ing “al Teft Mustrates how a plane
can be towed to the deck nose-first
by a small tractor or “dolly.” To
facilitate the overhauling of Liberater bemb.
ers in remofe combat areas, where low tem-
perature or bad weather makes it impractical
to work outdoars, on enclosed dock (lewer
left} has been invented. The structure which
can withitand an 80-mile gole, is so simple
thot eight men con set it up in three days

Above, closeup of the maintenance stand in-
vented for Troop Carrier Command ground
crows, who service C-47's which avacuote
wounded. Lleft, when dock's curtains are
drawn, enly wing tips and tail protrude
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Flectronic *Counter” Measures Bullet’s Speed

By splitting seconds into 100,000ths, an
electronic time-interval counter provides
aceurate muzzle veloeity measurements for
all types of Army and Navy guns. The
“counter,” which was developed by RCA

and is widely used at government arsenals |

and proving grounds, checks the perform-
ance of a gun and ammunition in a few sec-
onds. On the testing ranges,
two eleetrical coils are ar-
ranged so a projectile will
pass through them in suc-
cession, By magnetizing the
projectile, a small electrieal
signal is generated by each
coil as the bullet passes
through. If the coils are 30 /

feet apart, and the time between the two
signals is one one-hundredth of a second,
the bullet is traveling 3,000 feet a second.
The three essential parts of the counter are
an oscillator, gate (actually a vacuum tube
cireuit), and counter proper. The oscilla-

Taking readings of velocity
of projectiles at arsenal
Below, gun ond test towers

tor, regulated by a vibrating quartz crystal
as in a radio transmitter, delivers exactly
100,000 pulses each second. The counter
shows the number of pulses, or 100,000ths
of a second, that elapse between the open-

ing and closing of the gate.
o R’R7

Sour Milk Acid Makes Synthetic Rubber From Waste Dairy Product

hLactic acid—the stuff that sours milk—is
the principal ingredient of a thetic rub-
ber I:ievelt;rgled E;:r chemists c;?rrtl]'le Depart-
ment of Agriculture. It is called lactro-
prene. Molecules of the acid are chemically
welded into larger molecules to form
methyl acrylate, long used as a raw mate-
rial for various plastics. This is converted
into lactoprene. Milk sugar in whey, con-

DECEMEER, 1944

sidered almost a waste product in making
cheese and industrial easein, provides an
abundant source of lactic acid. It can also
be obtained from molasses or starch. Other
recent developments in the field of syn-
thetie rubber include the addition of fine
non=black pigments to prevent heating in
tires, and the use of chemical compounds
of copper to speed vulcanization,
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‘TRICKS of ¢4 DOG TRAINERS

Upper right, finish of obstacle course
at war dog school. Left, teaching dog
to attack. Below, bandaging wound of

a British war dog trained te hunt mines
Britlsh eMelal shate

OGS make good zoldiers, and thousands are serv-

ing with the Army, Marines, and Coast Guard at

home and abroad. They are vigilant guards, excellent

message-carviers, and ferocious fighters. In the Pa-

cifie, the “Devil Dogs” of the Marine Corps go right

into combat, sniffing out enemy ambushes and locat-
ing Jap snipers.

A military dog is a dangerous animal but he is not
vicious. The proof is that the armed forces can train
dogs as fighters, put them in active duty for a couple
of years, and then untrain them so that they return
to civilian life as friendly, tractable animals.
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: Soldier and combat deg
That is the procedure at seilina leein frory Fomhials

such posts as Fort MacArthur, | - R .
California, where Warrant Of- : ¢ W8S Mouse trap with tansion

o

pbert Pierce trains dogs P ! b o nf_ spring _utiiumd so it
o defend a post with their || % | = O ”-‘L’:' oy e *’}':Eﬂ"
lives, and trains nfhers for W L= 3 : :_' u: 1:.,:‘::: ':'-"E u:; X
message=carryving duties. All _ - = 5 A S8 Bl oF o, T chalt
dogs first get a course in obe- _ = },
dience and learn to sit, drop, Tl [ "N lis ewner grooms prize-
stay, come and heel upon Ty E R 3 ! winning 5. Bernard deg

command. Then comes the *
training for military duties.
The guard dogs learn to re-
gard everyone except their
handlers with suspicion and
to attack, savagely, upon com-
mand, any intruder who ap-
proaches. The dog knocks the
intruder down, hangs onto an
arm and keeps the man out
of action until his soldier-
keeper takes charge.
Messenger dogs get special-
ized training of a different
gort. Their job is to make their
way rapidly to a distant com-
mand post, carrying messages
in a collar pocket, and then
to bring back other messages.
These dogs must go through,
over, or around any obstacles
in their paths. One of the
training facilities at Fort Mac-
Arthur is a dog's obstacle
course. Messenger dogs learn
to hurdle four-foot barriers
on this course, to scramble up
10-foot walls, worm their way
through extensive barbed
wire entanglements, climb
ladders, and make their way

DECEMEER, 1944 8l



= . L RIS S P ~“NE 2 »

TR Tt U i,,‘*-* I'r-.. '-.

¥ Mindesirable habits. Admonition or
punishment when a dog does
wrong is not often suceessful. It's
much better for the dog to find out
for himself that he shouldn't do
certain things. Such habits as run-
ning out in the street, chasing cars,
or jumping on overstuffed furni-
ture for a nap are easy to eliminate
if you know how.

The thing to do, says Earl John-
son, Hollywood trainer of motion
picture dogs, is to cause something
to happen that the animal doesn't
like whenever he offends.

To train the animal not to jump
up on a davenport, for instance,
set a mouse trap on the davenport.
Loosen the spring tension of the
trap so that vou can spring it
against your finger and receive
only a moderate rap. Now invite
the dog to jump up on the furni-
ture, or let him decide to do so by
himself, Inevitably, he steps on
the trap. It raps against his leg
with a sharp snap. The dog isn't
hurt but he doesn’t like it, and he
jumps down again. One treatment

training lecsh, The animal soon learns to watch your direction 15 usually enough and from then

down steep inclines. Another part of the
training is to expose the animals to the
sound of heavy gun fire. Dogs naturally
dislike loud noises and they must be trained
to carry on their duties in spite of this.
Two vears of active
duty tires out the average
dog and he is ready for a
rest, Before he goes back
to civilian life he must be
retrained to break him of
his military habits. This
is a gradual process.
Taught in the service to
regard strangers with
suspicion, the dog is now
taught to look upon them
as friends, More and
more people approach
and handle him and the
dog slowly learns that he
can trust them all. By the
time he is discharged, he
has completely forgotten
the fighting habits that
had been trained into him.
This sort of training can
be adapted by any dog
owner to break his pet of

War dog irained to ottack
kesps grip on right arm to
provent enemy’s use of gun
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on you can trust him to stay off
that particular piece of furniture.

Car chasing can be cured in one easy
lesson by asking a couple of friends to drive
by vour house in the oldest rattletrap auto-
mobile they ean borrow. The more noise
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the car makes, the better. As soon as your dog runs
out in the street and begins to chase the car, a pas-
senger should dump out a few large tin cans filled
with rocks right in the dog’s path. Backfiring the
engine at this point would also help, the point being
to male as much noise and elatter as possible. The:
dog has been enjoying himself but now he finds
himself in a noisy, frightening situation. He scam-
pers home, cured of car chasing for a long time to
come. Pet the dog when
he returns home and en-  Army work dog tows soldier
courage him to stay. on cart loaded with feed
Spoken commands are
rarely effective at the
start of any training pro-
gram because ordinarily
a dog is more interested
in whatever he happens
to be doing than in listen-
ing to your voice. A good
way to keep him alert,
savs Johnson, is to toss a
handful of metal chain at
his hind quarters when
his attention is wander-
ing. This isn't harsh
treatment at all. Use a
piece of chain about a foot
long, weighing half a
pound. When this is tossed at a dog it
thumps and startles him but doesn’t hurt.
The chain is noisy and makes a clinking
sound the dog doesn’t like. 8
Throw the chain at him, then call him |
to you. He is glad to respond, partly be-
cause he is now paying attention and partly
because he’s glad to get away from a spot
where something unpleasant happened to
him. Always pet and encourage the dog
(Continued fe page 150)

Right, British soldier marks o mine “sniffed” out by
dog. Twenty of these animals con dear a 1é-yard
lane 200 yards long in @ half hour. Below, U.5. Army
dogs have private kennels at Fert MacArthur, Calif.

i
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Rotary Food Press

Produces Soup in
1-Pound Bricks

Less space in cargo
ships is needed for dehy-
drated food turned out by
a 5250,000 rotary food
press, which makes it
possible to pack 56 one-
pound food bricks into a
case which previously
held only six five-pound
cans. The eylindrical ma-
chine, used by the Dough-
boy Mills Company, New
Richmond, Wis., produces
180 bricks of compressed,
dehydrated soup per
minute, 24 hours a day.

Left, bricks of choesn soup
on the conveyor belt of the
rotary food compresser used
in Mew Richmaond, Wis. One-
pound pockage of this dehy-
drated soup will yield about
twenty-five averonge servings

—

Square Milk Bottles Weigh L%s_*;; 7
And Occupy Less Space

Square milk bottles developed by the
Owens-Illinois Glass Company, Toledo, O.,
save from 20 to 50 percent in storage space,
depending on the size of the refrigerator
compartment, The firm announced that
one large dairy company found that grocers
could store 36 square bottles on a shelf
which holds only 25 round bottles and that
three square bottles fit into a sack which
admits only two round hottles, The new
bottle also has a no-drip feature. The
square quart bottle weighs 1734 ounces in
contrast to the old-style 22-ounce bottle,

LT
8-Sided ‘Doughnut DesZs’
Save Steps for Clerks
Eight-sided “doughnut desks”
each of which has 17 files within
reach of the clerk sitting inside it,
have appeared in the offices of the
Texas Division of North American
Aviation, Inc. Built in the com-
‘pany’s woodshop, they increased
elerieal efficiency 850 percent, re-
duced personnel needs 72 percent,
and halved the floor space needed

for ordinary files.
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Troobs Use Indisn *Tump Lite™ o Poll Loads

Canadian soldiers carry equipment over rough
terrain and evacuate wounded with the “tump-
line” method used by North American Indians and
fur trappers. This consists of a strap broadened in
front to fit across the top of a man's head, and with
long ends which are attached to whatever is car-
ried or pulled. It is said that greater loads can be
carried by tump-line with less fatigue once the
neck muscles are hardened, The Canadian Arm
uses tump-lines with packboards to carry meaicai
supplies, machine guns, mortars and other equip=-
ment. A sled-type stretcher with tump-line at-
tached is used to move wounded under five,

O F32

Yanks Concoct “Hillbilly Code” to Name Jap Warplanes

In combat reports, Japanese aircraft are
identified as Zeke, Nate, Rufe, Jake, Lily,
Nell and scores of other snappy personal
names. This is known in the armed serv-
ices as the “hillbilly code.” It was so named,
relates Air Force Ma%g&f ., because the
officer in charge of the Air Technical Intel-
ligence Unit who put the system into effect
in July, 1942, was from Tennessee and the
first code names had a backhills ring. At
that time there was much confusion as to
what to call Jap planes, and only about a
dozen were haphazardly labeled. Official

names used by the Japs were almost hope-
less. The Zeke; for example, was officially

the Type Zero Mark I Carrier-Borne
Fighter Model I. Identification by manu-
facturer was impossible, for companies such
as Mitsubishi or Nakajima made several
types. The ATIU inaugurated its own sys-
tem—personal names, with fighters and
observation planes masculine; all bombers
feminine—and in four months 65 types of
aireraft had been named. The number to-
day is about 100 and the code system has
been officially adopted by the Allied Air
Forces in the Southwest Pacific, the ground
forces and the Navy. Recently a joint ar-
rangement was worked out between the
Army, Navy and British and new code
names are officially assigned by

TONY

T A sfng’l-.nginq.
single-seat fighter

twin-engine, medium bomber

DECEMBER, 1944

TO, Mark 1 and 2; single-
ZEKE engine; single-seat fighter
1 bwin-angine. mediumbomber,
BETTY ptdu bﬂmhw;nmﬂmiuﬂ.rm-
5ALL¥ T 97 Mark 1, 2 and 3

the Technical Air Intelligence
Center al Anacosiia P
D_C. In many cases, the code
name has some connection with
the type of eraft. Zeke, for in-
stance, is the best known of the
“Zero” types. Nell is a "twin-
finned belle,” and Dinah has a
“nice linah” One fighter was
named Tony because it was first
mistaken for an Italian plane.
Ships have been named not only
for hillbillies, but sweethearts,

wives, daughters and airmen.
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[’I‘ LOOKED like a toy—
a small eontraption re-
_ | o sembling the rotary part
Ll b B of a windmill, revelving in
=1 a horizontal plane, Each
blade had a propeller to
pull the rotor around.
When a switch was turned,
an electric motor set the
little propellers in motion,
thus drawing the big
windmill around rapidly.
The machine took off in
clumsy, teetering flight.
True, that flight was a
bit on the wobbly side; but
it was one of the first steps
in a long period of experi-
mentation, trial and error,
and disappointments that
finally brought the inven-
tor the satisfaction of see-
ing his brain child—a new
and simplified helicopter
t ' —fly in full-seale size.
The inventor of this
“swindmill” is Arthur Mid-
dleton Young, of Philadel-
. phia, who began work on
[ the helicopter soon after
his graduation from
; : Princeton in 1927. He
_ 2 T el : tackled the problem by
[ . performing his own me-
| chanical experiments in

P e d iy

Months of tinkering with models
in the workshop [above) preced=
ed the completion of a small-
scale helicopter that would ae-
tually fly (left] under control

a6 FPOPULAR MECHANICS
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Havering over Wright Field is the Platt-lePoge XR-1, o
dual-roter helicopter undergoing tests for the Air Forces

his shop along with his theoretical studies.

From early madels, the inventor went to a
larger one powered with a quarter-horse-
power electric motor, After this model proved
its ability to fly, he experimented with a 20-
horsepower model. But the use of small pro-
pellers had introduced many difficulties so
the design was changed to the shaft-powered
model, both in the single rotor form and in
the form of eoaxial models. Test flights with
these models indicated that instability was an
inherent characteristic of then conventional
helicopter types.

Prolonged search for a method of obtaining  pelow, the Bell halicopter hovers just above the
stability led eventually to the introduction of greund; above is its cockpit, showing the stick
an “artificial horizon,” a gyroscopic device to  ond lever ot its left, which are the only controls

5
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The Sikersky helicopter was the first odopted by the AAF. This is its lotest version, the XR-6

govern the position of the rotor in space.
A model with such a rotor, governed by a
rotating bar, was built, and satisfactory
stability characteristics resulted. The net
effect of the stabilizing bar was to keep the
rotor in a horizontal or near horizontal
plane despite any gusts of wind or other
forces which might affect the cabin. Not
many models later, came one having the
general proportions of a full scale helicop-
ter, incorporating the rotary bar for stabil-
ity, and with a small propeller in the tail
to overcome torque and provide directional
control. This model also had a satisfactory
landing gear, directional gyro, and was op-

erated by a portable control box and cable.

Inventor Young brought the remote con-
trol model to Buffalo in a suitcase and
demonstrated it for Lawrence Bell, presi-
dent of Bell Aircraftr in 1941, Myr. Bell had
long been interested in helicopters, They
made a deal, and work was begun on a
full-size machine. On July 30, 1943, Model
30 made its public debut at a local airport,
an occasion described by one of Young's
associates as follows: “Amid wisecracks of
local light airplane pikers, the rotor was
started and the helicopter went to town.”

Fourteen years of pioneering, persistent
hard work had made the dream a reality.

From then on, many
flights under wvarying
conditions have been
made, All the problems
of low first cost, ease of
control, ete., have not yet
been solved. Larry Bell
is highly enthusiastic, vet
careful not to arouse false
hopes of “every family
owning a helicDPter right
after the war.,” He he-
lieves the helicopter will
lead to a big postwar in-
dustry, when commercial
applications become pos-
sible, and that ultimately
helicopters will reach the
hands of private owners.

The pilot of the Bell “windmill”
gets a congratulatery handshake
after londing in on aiming cir-
cle in Buffalo armory. Motice
the five-foor stabilizer bar
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A large stride toward simplified control
has been taken in the Bell ship. If you were
in the pilot’s seat, you would face an ex-
tremely simple instrument panel with in-
dicators for engine revolutions per minute,
rotor revolutions per minute, vertical
speed, air speed, manifold pressure, oil
pressure and temperature. There are two
controls, the stick and a lever at the left.
The stick exercises tilting control of the
rotor and the ship flies in the direction in
which the stick is pushed. The engine con-
trol or throttle is on the head of the stick
and is operated by twisting the grip on the
handlebar.

The lever is raised and lowered to con-
trol the pitch of the main rotor blades.
Moving it to right or left changes the pitch
of the tail rotor, controlling direction of
flight. Attached to the lever is a control
for the governor which regulates engine
power to maintain constant the revolutions
per minute of the rotor despite changes in
pitch.

This current Bell ship employs a two-
bladed rotor as compared with the three
and four blades of other helicopters. The
blades are rigidly connected to the hub,
which is mounted on the mast by a univer-
sal joint. This construction makes it pos-
sible to control the rotor by rocking the
entire hub unit about its longitudinal axis,
and the design adapts itself well to the sta-
bilizing rotating bar.

Power is furnished by a 160-horsepower
six-cylinder opposed Franklin engine. The
present model cruises at 80 to 90 miles per
hour and has a top speed of 100 miles per
hour. Hovering is about the toughest job
for the helicopter; that requires about 110
horsepower. Minimum power, approxi-
mately 60 horsepower, will maintain the
}Slhip in forward flight at about 50 miles an

our.,

Should the engine fail, the eraft could
land safely by “free wheeling” vertically
to earth at 26 feet per second with its freely
rotating rotor supporting the ship.

Filot and paszenger sit side by side. Pan-
els of transparent plastic, plus ingenious
cabin design, afford excellent visibility.
The occupants can look almost straight
down from the side windows. Loaded, the
‘copter weighs approximately 1,950 pounds.

The outstanding feature of the craft is
the stabilizer bar, which is about five feet
long, weighted at the ends and placed at
right angles to the rotor blades. It is fas-
tened to the mast so that it is free to pivot
vertically. It acts as a flywheel, tending to
continue rotating in the same plane, re-
gardless of changes in the angle of the mast.
The bar is linked to the rotor in such a way
that it tends to maintain the rotor in a gen-

(Continued to poge 152)
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Drawings Printed on Metal
With Light-Sensitive Paint

By dewa:luping special lavout paint and
a layout paint primer, the Eastman Kodak

Company has simplified The method o

printing working drawings directly on a
metal surface. The primer serves as a base
for the paint, which is sprayed in ordinary
room light directly on the cleaned metal
surface. The paint dries rapidly and the
prepared metal is ready for immediate use
or it can be stored for a reasonable time in
a dark place. The drawing—prepared be-
forehand with black ink on a transparent
or translucent material—is then laid in
contact with the prepared surface and an
exposure of a few minutes duration made
before arc or mercury vapor lights. When
the drawing is removed, the metal is flood-
ed with warm, weak ammonia water. Next
a vigorous spray of tap water washes away
the entire exposed coating, leaving only
white lines where black lines appeared in
the drawing. Another.thin spray of paint
primer protects the finished produet. Parts
marked in this fashion are said to be as ac-
curate as the original drawing. The special
paint withstands bending, shearing and
punching without loosening.

{[See the index to find where to buy arti-
cles described in this magazine. Say You
Saw It in Popular Mechanics.
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The armor steel that is winning the war—the U.5.5. Alabama,
one of our newest 1é-inch gunners. Below, checking temperature
with optical pyromater in furnoce of a Maval Ordnance plant

A huge steal ingot
is trensported on a
special 1é-wheel
raillway flatcar, this
number being nec-
essary fo distributa
the tremendous
load en the track

The Mldvale Co. photo 'f
i ———

NE of the biggest naval victo-
ries in history hasn’t gotten a
headline during the war.

It was a battle against time. It
was fourht in a {ew gigantic steel
mills where the highly specialized
task of producing battlewagon
steel—heavy armor plate for our
largest warships—goes on night
and day. It was won by the sweat
and brains and brawn of grimy
steel workers, engineers, scien-
tists, civilian executives and havy
experts, It was a struggle to rush
out great flat slabs of tough, hard
steel to protect our battleships and
heavy cruisers, and to improvethe
quality at the sampg time. K

When il was oves, we were gels
ting heavy armée plate in about
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half the time it had taken
previously.

What this vietory means is
indicated by the fact that it
still takes more than five
months of eontinuous opera-
tion to make a single slab of
this precious material.

How good is the stuff?
Well, it is one reason why the
Japs are hiding their navy.
Superior armor plate enabled
the battleship South Dakota
to slug it out, toe to foe, with
the best the Japs had to offer.
She helped sink five warships
in two engagements. The
Missouri is demonstrating
some new wrinkles in deck
armor ineluding a special
new light armor which sheds
strafing attack bullets like a
duck sheds water,

It's the big stuff that counts
when the foe begins tossing
steel slugs the size of beer

. i : ‘_).;}
At uﬁﬁ%p;ﬁ{ miﬁ;ﬂ

steal from Midvale Co. furnace is
poured inta 2-nch feit ingot for
chemical analysis. Diagram shows
armor-plated orea of battleship.
Below, flushing pulverized coal off
o slab of armor plate before forging

0. 8. Steel Co.
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Checking flotness aof an armer-plate slab
under 14,000-ton press. At right, X-ray
unit examines stresses in marine casting

kegs at the vitals of a great war-
ship, This type of steel is placed
in a thick belt which extends from
below waterline to deck, across
the decks and over the gun tur-
rets. The object is 1o shield the hig
guns, the ammunition and the
propulsion equipment from a erip-
pling hit.

It takes two kinds of steel to
make one of these plates, but the
two kinds must exist as integral
parts of the single piece. The out-
side must be hard, The inside must
be tough. Treatment of cne part
can't be allowed to ruin the other,

The constant labor of five
months can be spoiled in five min-
utes. It's delicate work on a piece
of metal which often weighs more
than a house. The two greatest
hydraulic presses in the world,
each exerting a force of 28,000,000
pounds, are devoted to this task
in a plant of the United States
Steel Corporation.

A plant of Bethlelhem Steel
Company has produced a single
ingot, which was later pressed into
armor plate, weighing 500,620
pounds, pouring it, moving it from

point to point, shifting it
in and out of presses and
bending the slab into
shape, all the time con-
trolling temperature, time
and metallurgical proc-
esses with watch-making
precision.

Without this preeision,
the necessary relation-
ship between the hard
face and tough body of
armor plate cannot be
achieved. The face must
be hard enough to take
maost of the veloecity out of
a steel shell traveling
1,200 feet a second within
perhaps half an inch of
armor. This it does by
converting the forward
force of the shell into
heat, bringing instanta-
neous temperatures above
2,800 degrees Fahrenheit,
at which point both shell

~‘and the surface of the ar-

mor are likely to splash
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ethlichem Steel Co.
Torches remowve debris aond surfoce imperfecs
tions from a nearly finished slab of steel

like water, only fo congeal into rigid
steel again,

If the armor face is hard enough,
the shell is likely to splash, skid, dig
a furrow and fall off into space. But
if the whele plate were hard, it would
crack or shatter and the shell would
plow through. Seo, beneath the hard
face is the core of tough, more elastic

DECEMEER, 1944 i

iy W S - -

Carnegle-Tlinols Sieel Corp
“Stael-foothed rofary saws cut rough edges from naval ar-
mer plate. Left, bering holes in armor grating for battleship

steel which gives the necessary “bounce” to
shunt a shell away, or disperse the concussion
which the hard face withstands.

This super-tough steel used in backing the
face of belt armor is also applied to decks, to
withstand the shoek of an aerial bomb.

With the exception of recent advances, the
method of face-hardening steel by infusion of
carbon was invented by Krupp of Germany and
perfected by an American, H. A. Harvey. It
consists of “carburizing"—applying a black

(Continued fo page 154)
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“Kicker” Club Lifts Pa3lar GEIf Ball Over Table

Nine holes of golf can
be Ylayed indoors with a
parlor set complete with
disklike numbered holes
and special elubs. The
club consists of a stick
with a plunger which is
dropped against the
“head” to push or kick
the ball. The trick is to
adjust the movable head,
or paddle, in the proper
direction and to release
the plunger at the desired
height. By falling on the
back of the club head, the
front is lifted to propel
the ball. The stick is held
perpendicular for a short-
pitch shot, and is tipped
forward for distance and
to reduce loft. Various
types of hazards can be
made with books, pillows
or pans of water,

Parler golf player drops
a neat one over coffee-
table hazard right onto
the “green.” The trick
is to drop plunger on
club (see inset) from
Sy T proper height to kicker

' ) oy | 6546
Flight Strip Makes a Flattop Out of an Invasion Craft

CLr ] 4 - r

With a portable landing 7
strip covering the deck,
an LST (Landing Ship, _/‘f_’l
Tanks) serves as a baby e
aireraft carrier. Small
reconnaissance planes
can take off or land on the
strip during invasion op=
eralions, it was revealed
recently by the Navy., An
LST “flattop” manned by
Coast Guardsmen and
carrying eight aireraft
took part in the beach-
head battle off Anzio.

e (e
i Y

Reconnaitsance aircraft
takes off from portable
londing strip covering
deck of an LST. Planes
can also land on these
steel mesh strips after
e mission is completed

»
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BABY FLAT-TOP
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ABY FLAT-TOPS h F.I.'I.I:xi].i.}l.!'}-' Coptain’s in:pﬂfi?n {ub:nruil s about the only time trltw

3 on an escort carrier is oul of dungarees on @ war cruise.
escort carriers—have become  Below, torpedo bomber, with wings folded like tired bird,
the most numerous type of large- is pushed off elevater which lowered it from flight deck
sized warships plowing the seas to-
day. They have far out-numbered
the huge carriers they were in-
tended to supplement. They have
graduated from mere congquerors of
wolf packs to important naval units.
Where carriers are counted singly,
these ships are reckoned by scores,
These “battling baby carriages,”
averaging around 10,000 tons and
costing around 311,000,000, were
originally converted merchant
ships, or made-over tankers, but
now they have an identity of their
own. They have added thousands
of men to the list of those trained
for carrier duty
Thanks to the mighty midgets,
carrier men have become a sizable
branch of the Navy, numbering
thousands—a new breed of sea-
faring fighter, perhaps. And life on
a fAat-top is becoming a way of life
itself.
The veteran of a $75,000,000 car-
rier might sniff a bit and pull in his
elbows on a baby fat-top, but a de-
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0. 8. Navy photoa
Officer of deck and “telephone talker” are inseparo-
ble team who poss on vital information ta the men

stroyver man’s eyes would pop at the spa-
ciousness, A flight deck comparable to a
football field. A hangar deck which would
cover a good part of a city block. A whop-
ping machine shop to service planes.
Plenty of bunk room, instead of hammocks
for the over-flow erew.

A submarine man's ears might wiggle at
this kind of Navy service. There's room
for basketball, volleyball, and other sports.
A corner of the hangar deck, blacked out
and minus portholes, makes a good-sized
movie theater. There's even an organ or
piano to boot.

Food? There's real storage room on a
baby flat-top and big galleys, including
ovens extending all the way from one deck
to another,

The sick bay is a small hospital com-
pared to some on smaller warships. And
there is a tailor shop, barber shop and

Right, odd smokestack and island on starboard side.
Below, pharmaocist’s mate colls on men in sick bay

soda fountain. Instruction
rooms Ready-rooms.
Staterooms for pilots and
officers. Laundries. Para-
chute rooms. Storage
rooms for torpedoes and
plane parts,

The increasing range of
the airplane may cause the
baby flat-top to wvanish
from the seas as quickly as
it appeared. But some of
the varieties of sea-going
scrappers on these ships
will live on in naval history.

First, of course, are the
flyers, many of whom

would not have become
carrier pilots except for
the midget Aat-tops. They
will have stories to tell
their children of an exist-
ence in which a 10-second
interval during a landing
or takeoff packs more
danger than most men
face in a lifetime,

The landing sienal offi-
cer is one of the most
highly efficient experts
on Navy rosters. His col-
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Hangar deck on the carrier burzes with octivity day and night

ored paddles spell life or death for the pilot as he
signals “cut” for a nearing plane to land or waves
the pilot off for another try. This must be done in
the instant made necessary by an BO-mile-an-hour
approach of a skittish plane to a rolling deck.

The quick-witted “talker” stands nearby. His eyes
are fastened on the section of the deck which is invis-
ible to the landing signal officer. He warns the sig-
nalman “clear” or “foul” according to the ever-
changing condition of the deck.

Other relatively unsung heroes of the baby flat-top
are members of the flisht deck erew, the nimble-
fonted plane jockeys. They not only risk being blown
nverboard by the stream of air from propellers, but
must dodge these whirling menaces, duck sweeping
wings, roll away from speeding under-carriages and

—YF

Talking with flags (abeve)
is one woy fo communicaofe
without the enemy hearing

Basketboll on hangar deck
for pilats off duty helps
them keep in top condition
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Below, 40-mm. gun crew on an escorl carrler stands
"olerted” by Genernl Quarters owaiting enemy otiock
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leap from swerving plane tails, They learn
to interpret the sign language used by pi-
Iots and gunners because of the roar of
motors and props. They crawl on hands
and knees at the risk of their lives to place
and remove wheel chocks. They are expert
at folding the wings of a plane and speeding
a landed plane out of the way. They are
good mechanies, too, in most cases, and
many serve as operators of the giant plane
elevators as well as drivers of the jeeps and
tractors used to haul planes around the
Aight and hangar decks.

Their method of dress, aside from iden-
tifying vari-colored sweaters setting forth
various “teams,” is already becoming a
Navy legend. Because any article of cloth-
ing is apt to become ripped and oil-stained
in a hurry, they wear almost anything—
as long as it lasts.

Az time approaches for Captain’s Inspec-
tion, however, the barber and tailor shops
become busy once more and these helter-
skelter dodgers turn out as trim sailors,
typical of the best in Uncle Sam’'s Navy.

Specialists among these baby flat-top
specialists of the flight deck are the plane
captains, who are not officers in spite of
their names. Each has a special plane as-
signed to him. The assigned plane is con-
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stantly under his care and
some captains spend most
of their leisure time in the
pilot’s seat, checking and
rechecking?! When the pi-
lot settles into his seat for
the takeoff which may be
his last, the plane captain
fusses over him like a hen
over a chick,

The lair of the baby
flat-top mechanics is the
hangar deck, and after the
return of a group of
planes they may be seen
erawling around planes,
looking like swarms of
insects, checking, repair-
ing, adjusting, hour after
hour.

There are dozens of
other specialists, whose
number has been multi-

Torpedoes are corefully stored on rocks aboord es-
cort carrier; torpadomen grease and check them daily

Right, bomb boy deers of Grumman Avenger torpede
bember ore open to receive another tin fish for Tojo
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Pilot uses hand signol due to roaring engine to in-
dicate toe men at catapult that he is all set to go

plied by the birth of the baby Hat-top—
riggers whose job is to check parachutes
every 30 days, torpedomen who examine
and grease the torpedoes each day to fight
off corrosion, and aerographers who are
as much interested in the weather of the
sky as the weather at sea level.

In addition there are the gunners who
are among the best shots in the Navy.
They have to be, for the baby flat-top is a
prey to the very same killers it launches
—torpedo and bombing planes.

Baby Hat-tops may pass out of the pic-

- fure, but legend will keep alive the mem-

ory of the crews who baby these babies.
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Evacuation Horse
Has Stretchers
For Two Men

.

Two wounded soldiers
can be carried at one time
by horses and mules in
steep mountain terrain
where motorized ambu-
lances would stall or turn
over, The injured are
strapped to streichers
mounted on a Johnston
carrier across the back of
the animal With a third
goldier leading the ani-
mal, this provides secure
transportation to an evac-
uation hospital.

Left, o demanstrotion of
how twa wounded soldiers
bolancte one another from
yoke over horie's bock.
Horses and mules are the
only means of evacuation
in stesp, craggy regions

e i--..‘r

o567

One-Man, Self-Feeding Twine Baler Ties Up Six Tons of Hay an Hour

To save labor on the farm, a self-tying
pickup twine baler which can be operated

y

N\
-, by one man who drives the tractor has
: S L " been developed by the International Har-
a4 ., j vester Company. The baler is powered by

a 4-cylinder, 14-horsepower engine with
an enclosed, automotive type transmission.
Width of the pickup is 54 inches. Self-
feeding iz aceomplished with open-end
floating auger and packer fingers which are
‘A% considered an improvement over belt or
' chain cross conveyors, Automatic bale sep-
aration is done by needles which obviate
the use of blocks. As the hay is raked into

P ede
/4

the bale chamber, a knife mounted on the
plunger slices each charge on the packing
stroke. An adjustment for the packer fin-
gers regulates the placing of materials
within the bale chamber so as to make a
symmefrical bale regardless of material
being baled. Neatly-formed firm bales
weighing from 40 to 65 pounds can he
turned out at the rate from three to five
bales per minute, or up to six tons per hour,
depending on the kind and condition of
the field. Although designed primarily for
windrow pickup baling, the baler is also
effective for stack baling.




Jammed Gun Fixed in Jiffy
By Compressed Air
With a two-pound pneumatic
gun charger, aerial machine guns
are cleared in one second and fire-
Eg:er restored. All the gunner
to do is press a button to oper-
ate the charger which uses either
compressed air or gas. Formerly,
jammed guns had to be cleared by
muscle power alone, a difficult and
perilously slow process—especial-
ly in combat when every second
counts. The charger was designed
for use on .50-caliber aerial ma-
chine guns and can be operated at
stratosphere temperatures as low
as 65 degrees below zero, or in the
heat of the tropics.

7,
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Projects Enemy Craft on Screen

British fighter planes have doubled their
hits on enemy aircraft with a gyro gunsight
that combines reflector and computer
types. It permits effective fire at ranges of
more than 400 yards with both planes
speeding at over 400 miles an hour. The
gunsight, which consists of a computer and
sighting head, projects an image of the
target on a transparent glass screen along
with an aiming ring of six diamonds in a
movable circle. The gunner adjusts the
diameter of the ring so the wingspan of the
target is contained within the circle. With
a twist grip, he registers the range on the
computer which feeds the information au-
tomatically to the sighting head. As he
nears the target, the gunner increases the
gize of the aiming ring. This gunsight is
operated at angles of deflection considered
impractical until a few months ago. RAF.
gunners praise the gyro sight highly.

Left, gunner must keep the “enemy” plane shown on
screen within movable “aiming ring" of six diamonds

Fireproof Medical Crash Kit
Carried by Shoulder Straps g-5¢ 5~

To provide better emergency treatment,
medical crash packs in the Army Air
Forces are made of a heavy grade of fire-
resistant duck and are supported on the
back with shoulder straps, with a light
metal framework to fit the shape of the
back. Closed by a zipper, the pack is com-
partmented to make all medical supplies
easily accessible. It weighs about 30 pounds
filled, in contrast to the old-style wooden
crash pack which weighed 100 pounds.

Right, the 30-pound crash pock includes
complete squipment and is easy to carry
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Elzual Corps pholo

Tep, 105-mm. howitzer, backbone of Amer-
iean artillery, has coused dozed prisaners
to ask to see our “outomatic connon.’’ It
has seven-mile range and is capable of &i-
ther high- or flat-trajectory fire. German B8
leenter) is both antitonk ond antfigircraft
weopon with range aboul the same as
American 105, Mew model ho: afective
ceiling of 34,000 foet. Welded construction
of W. S. gun is superior and Mazi weapon
is more likely to break dewn. Botiem, lap
75-mm. field gun looks like museum piece

. !
o
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U. 5 Army Ordnaonce
provides the waorld's best
fighting men with weap-
ons superior fo enemy’s

The U. 5. flamethrower {obove at left) and portable Jap
modal (right) coptured at Munda are similar in appear-
ance, but the American weapon is far more deadly due
to special “jellied” gasoline developed by American
chemists, The Americon flamethrower can sheo! a stream
of fire through a two-inch slot in a pillbax 180 fast away

The rifles across the botlom of these pages are, lefl to
right, lap, German and American. Jop 25-coliber is
second-qabe, relatively occurate up to only 500 yards,
Boith Jop and German rifles are of Mauser type, but the
Nazi gun is o good weopon. It is manually eperated,
compared with semi-autematic Garand, and has an efee-
tive ronge of 800 yords compared with 1,000 for Garand




LeFt o righl, JUFI "knee mortar’ which hurls grqnndq; 700 }rnn:lu and 'A-uiEiH Ql!!'r 10 pqund’s; B0-mmi. German
mortar weighs 31 pounds and throws two-pound shells; 60-mm. . 5. mortar weighs 42 pounds ond throws

three-pound shell to superior range of 1,900 yards.
G. L's glio vse o grenade louncher fitted an rifle muzzle

Yy
Above, Yanks test
German version
of barooka picked
wp in France.
Right, lotest type
of American fold-
ing bazeoka;
which was origi-
I'IEIII',' :upp“:d
anly to paratrecpers and jungle fighters, is corried by the man
on the left. It is now issved to all invasion forces and can be
assembled in o few seconds to form a &1-inch launcher for fir
ing. The old-siyle one-piece five-foot bazooka, carried by the
man af right, was awkward ta handle an jungle trails, in planes
end gliders or when used by paratreopers dropping behind lines

American jeep (above) is sturdier than a
German volkswagen (below]) which has
engine in rear. Jeep corries 500-pound load
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Auto TaKes Nose Dive as Lesson to Motorists

Highway smashups at the relatively low
speed of 35 miles an hour are equivalent
to the free fall of an automobile from a
height of 4114 feet, according to the Na-
tional Safety Council. The l.:uuru.'lf recently

Germans’ Pus

74

Left, sadan is haisted by 40-foot crans and dropped

on nose (obove) te simulate collision ot 35 m.p.h.

demonstrated the effects of such an acci-
dent by dropping an automobile from that
height. The automobile, salvaged from a
junk yard, was suspended from a giant
electro-magnetic crane. peis 3]

art Pillboxes Have Detachable Wheels

Mobile pillboxes which look something
like a peddler's push-cart were found
abandoned by the Germans on a road on
the Fifth Army front in Italy. The pill-
boxes are small circular steel ramparts on
two wheels and sprouting short wagon
tongues. The Nazis usually rolled them
into place, detached the wheels and dug

them in at strong points.
T '73

“Invisible’”” Signs Warn NP torist
If Wrong Lights Are Used

Trick polarizing traffic signs recently
patented are visible at night only when
improper headlights are used. The signs
are designed for automobiles fitted with
polarizing headlight systems in addition to
ordinary lights. If the proper lights are
used, the warnings are invisible; if not, the
signs fash: “Shift to polarized beam” or
“Shift to unpolarized beam.”

POPULAR MECHANICS
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“"Props” Spray Insecticide
Into Citrus Orchards

Improved fruit and citrus tree
production is possible with the
help of a combination tractor and
seed sprayer which throws a
stream of germ- and insect-killing
liguid into orchards to annihilate
pests, The clouds of insecticide
are shot into the trees by a power-
ful motor equipped with 10 air-
plane propellers. One man can
operate both the tractor and the
sprayer, which is attached to the
rear of the tractor. The machine
was tried out successfully on a
160-acre orange grove in Florida. w

o 55

“Sky Hook” Spirals From Plane
With Emergency Supplies

Shaped so that it will fall like a maple
seed, a “sky hook,” or rotary wmg cunLam-
er, may be used by the .
to supply isolated cnmhat troops w1'Lh
emergency supplies. Approximately 65
pounds of food and medicines can be
packed into the bulbous plastic container,
roughly 8 inches by 20, the counterpart of
the maple pod. The wing or blade of the
hook, approximately one foot wide and
three feet long, is a flat wooden frame cov-
ered with airplane eloth. Released from an
airplane in a flat position, the device spirals
to the earth in a flat spin around its own
center of gravity at an approximate speed
of 35 feet per second—slightly faster than
a parachute. Drift is negligible, making it
more accurate than a parachute. Now un-
dergoing experimental tests by the Air
Forces, it may be used after the war for
aerial delivery of mail.

&

'f.l‘,h
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Left, 65 pounds of supplies can be pocked
inta the bulbous plastic container of the “sky
hook.” HNote resemblonce to @ maple pod

o B

Tiny Ladle Furnace Melts Metal
In Small Quantities Cheaply

Metals can be melted economically in
small amounts, thanks to the development
of a high frequency furnace shaped like a
ladle. The unit, which melts steel, copper,
brass, or precious metals which are not
subject to carbon contamination, makes it
gasy to pour the metal directly from the
ladle. It is available in three models having
melting capacities of 1, 115 and 2 pounds.

Metal con be poured directly inte the molds
by this minioture high frequency “furnace”
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Above, the nerve contor
of RCA's _ceniral _office
in New York City, where
a technical control is
maintoined over all s
radio-telogroph circuits

Below, in tests conduch-
ed by RCA's enginwers,
the homs are receiving
and the zigrog aerial i
sending shorl wovas

‘.- JHILE airplane designers toil night and

day for blinding speed that will further
shrink the size of the earth in relation to its
puny inhabitants, another group of scientists
is just as busy working to place the whole
world at your elbow. These are the radio
communication engineers who employ elec-
trons instead of high-octane gas to girdle
the globe.

Suppose you let them take you for an elec-
tronic ride into the future, Seat yourself in
an easy chair in the parlor, cross your carpet
slippers, and settle back to read the evening
newspaper !'Ep"r'ﬁdﬂﬂ(‘f[ page h:-" page on your
television set. A bell rings in a box at your
elbow. You yawn and reach aver.

Someone hurries into the room and says
that it must be a letter from Johnny, college
track star, now in New York waiting to fly
to Paris to participate tomorrow as a sprinter
in the Olympic games.

You Rick a switch on the facsimile machine
and put in a piece of paper. A eylinder soon
shuttles back and forth, turning slightly at
the end of each movement. A tube sprays
little ink spots occasionally onto the paper.
It's Johnny's handwriting all right. It reads:

“Flying tonight. - Please send check for
fifty dollars.”

You groan amiably, write a reply, address
it, make out a check and attach it to yvour
note., This you affix to the facsimile sender
and push another button. The note and check

i POPULAR MECHANICS
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TO NEW YORK

(FOR VISUAL CHECK

ON TRANSMISSION)  PAPER
1

mHE:K.‘IN

ROCKY
POIMNT

TRAMSMIS-
SION BY WIRE

TO ROCKY
POINT, LONG
ISLAND
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MK SPRAY

e

INTERCEFTION OF SPRAY BY
_____ MAGHETICALLY ACTUATED

: SHUTTER PRODUCES VARI-
ATIOMS 1M DOT SITES
SHUTTER

SCHEMATIC PLAN OF |
OPERATION OF THE
MONITOR RECEIVER

are reproduced in a local facsimile
station and then relayved to New
York by radio waves, where fac-
simile banking is common practice.

Early the next day you tune in
your television set, see Johnny
win the 100-yard dash for the
United States. You grin, write and
send congratulations to Paris, to-
gether with another radio check.
* the next week vou follow
Johnny and the rest of the U. S.
Olympic team as they tour the
continent of Europe. Your televi-
sion set takes care of this detail.

If that sounds fantastic, you
should know that every device
necessary for the accomplishment
of this coming miracle is in opera-
tion today. Only expansion and a
market are needed.

The same facsimile machine
which would flash Johnny's letter
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Upper left, monitor receiver which
makes pictures constantly wvisible
by means of ink spray as they are
being recaived. Above, RCA opara-
tor adjusts radiophoto receiving
machine before tuning in a distont
transmitier. Below, engineers in
control room of o television studie
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RCA's direct radio circuits which link the U. 5. A. to South Americo

into your parlor is now working commer-
cially, but thus far it is used only as an
operating adjunct to the much more effi-
cient radiophoto machine operated by RCA
Communications, Inc.

“On the radiophoto machine, all of the
illustrations in this article, reduced in size
by photography to 6% inches wide, can be
radioed to Moscow, 4,614 miles away, in
about 13 minutes, after which they could
be enlarged to original size. An airplane
would have to travel approximately 21,300
miles an hour to get them there as quickly.

_ - ﬁ,zni s -~ CiL gMBIAl

Or the pictures, reduced
to an area of five by seven
inches, will reach Mel-
bourne, Australia, T420
miles from San Francisco, in
10 minutes, about the time
it takes to read this article,
The elapsed time changes
only with the short width of
the transmitted picture,
since it requires two minutes
for the magic eye of the ma-
chine to scan a linear inch,
starting from the top. The
diference in distance in
sending to Moscow and Mel-
bourne isn't much since the
radio impulses circle the
earth something like seven
times in a second—a record
for airplanes to shoot at for
some time.

Photos and facsimiles can
also be exchanged between New York and
such distant points as London, Cairo,
Buenos Aires, Berne and Stockholm., And
between San Francisco and Honolulw
Berlin and Tokyo are out of service at this
time. Many of the war pictures which keep
Americans the best informed people on
earth have been sent in this manner,

If the hypothetical case of Johnny and
the radiced check seems far fetched, con-
sider that RCA Communications have of-
ten carried checks between London and
New York, the facsimiles being honored

o ‘F:

Bolow, left, workmen add another “tree” to forest of receiving antennas for radio-telegraph mes-
sages. Below, right, “fishbene™ type of rodic ontenna at the Riverhead, L. 1., receiving station




without the originals g™
ever having been sent by -
mail. In one case, payment
of $6,000,000 was author-
ized by power of attorney
sent as a radiophoto.
Ships at sea have re-
ceived weather maps
Patent drawings have
been transmitted, as have
building plans, fashion
sketches, financial state-
ments and birth certifi-
cates. A vessel lost its
rudder at sea. Blueprints
of the rudder were flashed
from England to New
York and by the time the
ship limped hundreds of
miles to an American
port, the new rudder was

Wﬂiu?‘ﬂ: Above, radio telegraph operator in the Maples, ltaly, station. Below,
Criminals have heen rising B10 feel, this transmitting antenna tower at Tuckerton, M. 1, is
H]]pl'f!hE nded by radio-  the largest in the world. Big plans are efoet in rodio communications

photo, too. The fingerprints of a
suspect arrested in New York
were radioed from Europe. In an-
other instance, a bank cashier ab-
sconded with a suitcase full of
cash. His pieture and fingerprints
beat him to his destination.

Not long ago, Mrs. Gerald Mayer
of New York City wrote her hus-
band, whom she had not seen for
a year and a half, saying she won-
dered how he was looking. In re-
ply, he radioed a specially posed
picture. Mrs. Mayver then radioed
hers to him. It reached Switzer-
land in 10 minutes.

The task of arranging for your
television set to follow Johnny on
his Cook's tour of Europe is only
a matter of spending the money to
establish relay stations on buoys
strung across the Atlantic.

Another alternative would be
to establish similar land-based re-
lay towers, each resembling a
streamlined lighthouse with little
eyve-like windows, strung over the
top of the world.

Concerning relay towers, Ralph
R. Beal, assistant to the vice presi-
dent in charge of RCA Labora-
tories, said: “Aufomatic, unat-
tended radio relay stations located
20 to 50 miles apart, will link tele-
vision stations into national
chains., But the scope of this new
development goes much further
afield in communication than
merely to hook up television

9




Above, closoup of theater tolevision equipment from
the bolcony. This may become common in peocetime
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All RGA photos

Above, the world of @ man’s fingertipi—section
of RCA's internatianal contral board. Right, this
quartz crystal, guarded by the glass bell, is uvied
in the {tequcnc‘r-mnn:uring leboratery. It is 500
timei more accurate than the world’s best watch

transmitters, some of 50-kilowatt power.

“Think what these unattended radio
relay stations promise to such vast areas
as China, Russia and Africa; think what
they will mean for countries which
haven't enjoyed the splendid trunk line
communication services as found in the
United States and the British Isles. It is
my belief that in the postwar era other
regions will also have extensive trunk line

a0

systems of communica-
tion made possible by
radio relays of telegraph
messages, telephone calls,
sound broadcasting and
television.”

A similar relay system
recently put into opera-
tion out of New York City
to form the first television
network is simple com-
pared with the possibili-
ties already envisioned by
RCA engineers. These
include multiple channels
to improve efficiency,
flexibility and service.
The relay towers will
handle numerous circuits,
which can be multiplied
to any reasonable extent,
to carry not only one tel-
evigion program but sev-
eral simultaneously, as
well as frequency modu-
lation sound broadeasts,
facsimile and radiotelegraph.

Radiotelegraph incidentally, seems to
have an interesting future. It's another
function of RCA Communications, which
is a subsidiary of the giant Radio Corpora-
tion of America, along with RCA Laborato-
ries and National Broadeasting Company.
Last yvear, RCA Communications, which
operates more than 50 circuits between the
11. 5. and foreign nations, handled 130,000, -
000 paid words, and the estimate for this
vear is 145,000,000 words. Since May, 1940,




more than 2,300,000 EFM, or Ex-
itionary Force Messages, have
sent and received by RCA.

If a new-type, automatic radio-
telegraph machine had started
sending the text of this article to
Sydney, Australia, more than
7,000 miles away, at the same in-
stant you began to read it, the
machine would have finished quite
a while ago. It shoots words
through the air at the astounding
rate of 650 words a minute.

It's a form of electronic double-
talk which serambles messages so
they can't be picked up by eaves-
droppers of the airlines. During
the infinitesimal lapse of time be-
tween radio impulses, other radio
impulses are interlaced. A ma-
chine at the other end takes the
babble apart. The direct ecircuits
have reached 54 countries, the
number shifting according to the
effects of war.

You'll probably be hearing more
of the accomplishments in radio
communication when peace lifts
the security veil and you will be-
come famous if you can fizure out
how to send television waves
without relay towers on land or
geg, These high frequency waves
have a stubborn way of refusing to
follow the curvature of the earth,
flying off into space.

However, when they hit the
Heaviside layer, in the upper at-
mosphere, they sometimes bounce
back down. Unfortunately, like a
lop-sided tennis ball, they don’t
come down with any regularity.

If you can't figure out how to
bounce them in a predictable path,
perhaps you can induce short
waves to travel in a curve. Some
scientists say it can't be done, but
they said the same thing many
wyears ago when a pitcher threw
the first curve with a baseball.

O Lo]
“Fresh” Cider Cnncennéate
Preserves Apple Flavor
Fresh cider is made merely by
adding water to a concentrate de-
veloped by the Department of Ag-
riculture. It is said to taste and
smell exactly like newly made
apple eider. The concentrate is
made by heating the juice rapidly
to avoid changing the natural fla-
vor and collecting the wvaporized
essence which is later a to the
concentrated juice,
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Heating Plts Warm Bus Engines

In Outdoor Parking Lot

Philadelphia buses left standing in the yard are
kept warm for easy starts in cold weather by park-
ing them over infrared heating pits. Each pit, meas-
uring 27 by 42 by 16 inches, containg three 250-watt

drying lamps which direct heat on the engine when |
a bus is

arked over a pit. Unable to build more
garages because of wartime restrictions, the bus
company rigged up the pit system at a cost of $3,000
to save the 5,000 gallons of gasoline it would take
to idle the engines all winter.

¢4

2
Wires Joined Without Sulderi{‘:g
Provide Better Service

Soldering to make terminal connections may be-
come obsolete ag a result of the solderless wiring
method made possible by a hand tool resembling
pliers. Pressure on the handle of the tool crimps
the connections in such a way that a perfect con-
nection iz made without necessity for heat. For
guantity operation, press dies are available. In con-
trast to conventional soldering methods, which often
give widely varying results, this method makes the
terminal and the wire a homogenous mass, thus
sealing the wire against accelerated corrosion. Tests
show uniformly excellent results from the stand-
point of tensile strength, voltage loss and resistance
to corrosion. Besides making it possible for un-
skilled workers to turn out foolproof terminal con-
nections, solderless wiring can Ee used in eramped
places where ordinary soldering is difficult.
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EEDING T““ E‘M DAL IN JfaGET

Loading on injured mon into novy ambulance plone for quick  he planes were loaded and toock
transport to a base hospital. Below, built to carry guns, this safely. All 40 of the wounded

Army vehicle was converted te a liter earrier at the frent were flown without mishap to a

—  hospital miles behind the lines.
Situations like this illustrate the
usefulness of the small L-1 and
L-53 mercy planes on the front
lines. These planes represent only
one link in a vast system for mov-
ing the wounded to main hospitals
in this country or overseas. This
system is so efficient that the re-
covery rate for U. S, troops
wounded in battle is 971 percent
after treatment in evacuation hos=

N A SMALL clearing deep in the jun-
gles of Burma, 40 wounded American
soldiers were surrounded on three sides
by Japs. Even had escape by ground been
possible, weeks of tedious travel, danger-
ous for men in the best of condition, were
ahead.

Then, two by two over the treetops,
came tiny plﬂ.neb—nui fighters or scout
planes, but “grasshoppers” and “flying
jeeps.” They glided swiftly into the
cramped area. Each carried a litter and
room for two wounded men who could
walk. Each was piloted by a flying ser-
geant of the AAT,

While Jap bullets whistled overhead,
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THEM WELL

pitals—by far the highest in the
history of warfare.

Evacuation of wounded in

lanes, ranging in size from the
Eying jeeps to giant hospital
planes carrying as many as 60 lit-
ters, probably is the most spectac-
ular phase of this system. Air
evacuation is recognized as one of
the three greatest lifesaving meas-
ures in modern military medicine,
the other two being blood plasma
and the sulfa drugs.

Transportation of the wounded
involves virtually every known
means of travel. These include
amphibious vehicles, litter, mule
back, sled, jeep, truck, tractor,
barge, LCT, plane, ship and train.
The most primitive forms of trans-
portation are sometimes pressed
into service. During the conguest
of Saipan, the Marines organized
an “ox cart route” on a regular
schedule for carrying ammunition
and supplies to the front and
wounded men to the rear,

New equipment and methods
bring the hospitals and emergency
surgeries closer to the front lines,
Thizs includes mobile evacuation
hospitals with van-type operating
rooms, newly devised mobile

The hospital ship, U.5.5. Solace, has
vivid markings that Japs "fail” to see

U. B. Navy photo

Administering blood plasma to wounded seldier abeord an Air
Tronsport Command hespital plane, Below, improvised sled
made of two skis supports liter; officer at rear holds guide rope

Signal Corps plioto
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wounds are received. The
wounded man is then
transported quickly
through a network of sta-
tions to the place where
he will best recover, de-
pending on the nature of
his wounds. All along the
line, he is never without
constant attention.

All fighting men are in-
structed in the principles
of first aid and carry with
them a supply of sulfa
drugs and first aid dress-
ings, If a wounded man is
helpless, a medical corps-

Left, easing wounded man
aboard ship. Below, adjusting
oxygen mask on potient in plane

X-ray units, new orthopedic portable field tables
making possible far easier management of frac-
ture cases, and equipment that can be disman-
tled quickly and carried on the backs of medical
officers as they move forward.

The wounded man not only is closer to the
physician or surgeon with his modern drugs and
methods and modern equipment, but he can
reach him faster. Often within 10 minutes after
a man is injured he is under the care of a highly
skilled surgeon. Many major operations are
performed in operating vans 30 minutes after

Remaving the wounded from English Red Cross hospital train
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man is almost immediate-

at his side, gives him

t aid treatment, re-
moves him to protective
covering and sticks the
man’s bayonet in the
ground with a strip of
gauze attached to attract
attention of litter bearers.

Litter bearers follow
closely on the heels of the
troops. They pick up the
wounded who are unable
to walk and take them to
mobile battalion or regi-
mental first aid stations
which have moved up
close to the line. Here the
condition of the wounded
is carefully checked.
Shock is treated with
blood plasma. Wounds
are dressed or redressed.
Splints are applied or ad-
justed. As soon as his
condition permits, the
wounded man is moved to
a collecting station.

All cases are recheck
at the collecting station,
also a mobile unit, and
those who can be moved
are sent at once by ambu-
lance to another mobile
unit. This is usually about
five miles back of the bat-
talion first aid station
where a surgical unit is
available for men requir-
ing immediate attention.

The next step is the
evacuation hospital which
may be 20 to 50 miles be-
hind the line. Sometimes
the evacuation hospital is
of the mobile variety, but
more often it is not. Fa-
cilities for all types of
medical and surgical
work are available, and
men who need no longer
than 30 days to recuper-
ate usually are kept in
this hospital. If the
wounds are serious, re-
moval is made to a gen-
eral hospital, still farther
back of the lines. Here
the man is kept if it ap-
pears he will recover in
120 days or less; other-
wise he is sent back to the
United States.

This system has many
variations, with many
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Litters bearing wounded airmen are transferred from plane or heospital to
ambulance with special pollet ottached to truck with lift arrangemant

Litter cradle is raised to level of door in fuseloge of hespital plane at
Mitchel Field where overseas wounded are transferred to ambulances




Mative corriers in New Guinea help Yanks.
Right, landing craft loaded with wounded

factors to be considered. The ex-
tent of the wounds, location and
nature of the fighting, facilities
available, number of open beds
near the front lines, all are taken
into account. Moreover, the entire
chain of evacuation changes as the
troops advance,

Haospital planes make the svstem
more flexible and efficient, Wound-
ed men may be transferred from
an evacuation hospital to a distant
general hospital or back to the
United States by air. In some in-
stances men have been evacuated
in 45 minutes by air when other-
wige they would have had to be
carried for 21 days on mule back.
In other cases, men have arrived
in the United States five days after
they were wounded.

All branches of the service now operate
a far-flung system of hospital plane routes,
stretching three quarters of the way
around the world. Troop and cargo carrier
planes, ingeniously converted to flying am-
bulances are employed.

One cargo carrier, capable of operating
from small, rough fields, has remowvable
seats. Normally accommodating six pas-
sengers and a crew of two, it can be con-
verted speedily by the use of litter supports
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of webbing-strap. Six to eight litters can

be carried. The same type of support can
be installed in C-47 cargo aireraft, giving a
capacity of 24 patients. Larger ships can
carry up to 60. Many different types of
planes, even gliders, help carry wounded.

Both the Army and Navy have regular
transcontinental plane service for the
wounded. Navy war casualties arriving
from the Pacific are transferred to in-
land hospitals aboard flying ambulances.

POPULAR MECHANICS
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Stretchers are fitted to bulkheads
in after sections like double deck
bunks. Patients are strapped in
ilace- and medical officers and

ospital corpsmen sit in the for-
ward end of the plane. Within 20
minutes after delivering the pa-
tients, the plane can be converted
back into an aerial box-ecar,

Air evacuation of wounded, sick
and injured personnel has been
singularly successful. In one 12-
month period, there were only 11
deaths in flight out of 173,527 men
carried. In one combat area where
flichts are made to a hospital 230
miles distant, less than one per-
cent of the patients developed air
sickness. The AAF medical serv-
jee now has a personnel of nearly
100,000, including 8,000 physicians,
and 4,000 flight surgeons.

Between 75 and 85 percent of
the wounded are brought to the
United States by hospital ships or
troop transportzs equipped with
medical facilities. The Army
Service Forces recently put into
operation 10 new hospital ships,
bringing the total to 18. The Navy
has a fleet of hospital ships, in-
cluding its newest and largest, the
U.5.5. Refuge, formerly the lux-
ury liner, President Madison.

The Refuge has berths for 630
patients and a mobile field hospital
with 72 cots. With a complement
of nearly 300 medical officers,
nurses and men, the ship has such
features as complete laboratory,
X-ray equipment, 12 wards, each
with surgical dressing room, diet
pantry and utility room, and the
most modern scientific equipment
including centrifuge, bacteriologi-
cal incubator and autoclaves. An
elevator serves six decks.

To help move the wounded to
proper hospitals in this country,
100 new “unit-type” hospital cars
are being built for the Transpor-
tation Corps. These include all
necessary facilities in one car, in-
cluding dressing rooms and kitch-
ens. In addition, the Army is con-
verting all 120 of its rail ward cars
and ward dressing cars into these
new units. Air conditioned Pull-
mans commonly are made into
hospital trains. Forty medieal
kitchen cars are operated for these
trains.

The various branches of the
service co-operate closely in the

(Continued to page 150)
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Platform Suspended by Cables
Will Not Sway When Moved

Che. 3 [T R

Ingeniously rigged flexible cables have almost
entirely eliminated sway from a painting and main-
tenance =latform while it is in working position or
being moved about by a crane. The hoist mecha-
nism keeps the platform rigid, even with 800 pounds
loaded on one side. The unit can travel both ver-
tieally and horizontally.

o dob

Four Jets of Water Stop Bullets

In Test Firing of Machine Gun
In a test-firing apparatus, four separate jets of

water converging at one spot are used to stop bul=-
lets. Stopping bullets by water pressure instead of

. Lo .

-

WA? £ 2AF 8ol =4

the conventional sand traps has been found to be
safer and more efficient. This method was devel=
oped at the General Motors Corp., Syracuse, N. Y.

{[To learn where to buy commercial products de-
seribed in these pages, see the index.
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N Roaster Made Into Toaster
By Adjusting Coffee Grill

T

Ll

Worker gets entire breckfost en a roaster-toaster

. America’s traditional breakfast—coffee,

* toast, ham and—may be cooked on a single

convenient tabletop unit after the war. The

© convertible cooker, promised for early

postwar marketing, is changed from roast-

er to toaster by adjusting a movable grill

section which is attached to a metal post
about three inches above the heat unit.

e A
“Pork Chop” Drill Attachment
Permits Work at an Angle

Angle drilling is possible with an attach-
ment shaped like a pork chop. The unit iz
small enough to fit the palm of the hand
and can be attached to or detached from
the drill easily. A steel snap-on guard pro-
tects both the operator and the gear assem-

O-5 35"

N
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bly. The drill's drive shaft is precision

ground and the gears are heat treated for

long wear, P
o
“Needle’s Eye” Rust Remover

Penetrates Smallest Cracks

Rust is removed from wvarious metals
with a penetrating chemical that leaves a
protective filin to guard against corrosion.
It can be applied with a brush, swab, or by
dipping, and removes a thin coat of rust in
a few minutes. The chemical, which isnon-
explosive and will not burn the hands, pen-
etrates corners and crevices. This malkes it
possible to clean intricate pieces of ma-
chinery without taking them apart. It can
be used on all kinds of hand tools, power
tool tables, lathes, drill presses, household
articles, lawn mowers, files, sheet metal
articles before painting, automobile bump-
ers, and even tiny watch screws.

Y Yt
Dust “Blower” Attached to Saw
Keeps Line Mark Clear

Bothersome
gawdust that often
obscures the line

“mark on a board is
blown away with
simple device at=-
tached to a hand
saw. It consists of
ka small eylinder
that is clamped

onto the base of

the handle. The
wing motion op=
rates a plunger
.which forces air
.+ through a hole in
Q:t e end of the cyl-
‘inder near the saw teeth. This sawdust re-
mover weighs only three ounces and does
not interfere with operation of the saw.

0 Ho3
Navy’s First 2-Engined Fighter

Can “"Hang by Its Props”
Faster, more maneuverable and more
powerful than its predecessors, the Grum-
ﬁj -7-F is the Navy’s first twin-engined

ter plane. It gets so much power from
its two Pratt & Whitney engines that in its
first public tests at the Ch-”un_%%l_ghgut
flﬂ%na.z:.]’....l’, the ¥-T- off from
evel flight into a vertical rise which lit-
erally “hung it on the props,” according to
witnesses. The ship can also take off and
land in comparatively short distances.
While nearly all of its characteristics were
kept secret, it was demonstrated to be
speedier than the Grumman Helleat, which
can exceed 400 miles an hour.
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HRISTMAS trees that can be used

year after vear without “shedding”
or drying out can be made easily at little
cost. The silhouette model pictured in
Fig. 1 can be cut from wall board, hard-
pressed board or thin plywood accord-
ing to the pattern in Fig. 5 and it is
painted in realistic colors. To light it,
strings of regular Christmas-tree lights

AINER [ 2° TAPERED S| /
N

i

" y K‘\.. 3
= DGWEL{;E

e T ; 1 LOCATE
SUT GREEM 2 = BRAMCHES
TISSUE PAPER =~ L SPIRALLY
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are used. Holesare drilled
go that the lamp sockets
can be inserted from the
rear, the sockets being
secured by cardboard re-
tainers in front, and a
wrapping of adhesive
tape in back. Small hooks
hold Eifls and ornaments.
An advantage of this type
of artificial tree is that there is less fire
hazard in using it than there is when you
use real evergreen trees.

Fig. 2 shows a more elaborate tree built
up with dowels. Holes drilled at a 20-deg.
angle for the branches are located spirally
around the trunk. The branches are paint=-
ed dark brown and, when dry, pieces of
green paper shaped and slit along the ed,%es
as shown in Fig. 2, are glued to them for
foliage. A drum-shaped base is made by
tacking heavy cardboard around two
wooden disks, the upper one having a hole
in the center to take the tree trunk, which
rests in a socket nailed to the lower disk,
A similar but more realistic tree can be

built up by using live
evergreen branches in-
stead of dowels, but this,
of course, will have to be
discarded at the end of
the holiday season.

The table-top tree
shown in Fig. 3 is made
by gluing or stapling pa-
per branches to a mailing
tube or a roll of heavy paper. Branches are
tapered strips of heavy green paper, such
as construction paper, available at artists'
supply houses and variety stores. The
strips are folded at the center and then
near each side lengthwise. The folds tend
to stiffen the branches, and a tuck taken at
the wide end of each branch will add rigid-
ity when stapled in place. The branches
then are serrated along the edges to pro-
duce a frond effect. The trunk should be
wrapped with green paper before attaching
the branches. These are located spirally
around the tree, starting at the bottom with
one 14 in, long and making each branch
1 in. shorter than the preceding one.

Simple Method of Measuring a Pitched Roof to Determine the Area

With a ball of twine, you can measure the
area of a pitched roof from the ground.
Pull the twine end from the center of the
ball and, holding the end, throw the ball
over the roof to a helper on the other side,
who then ties a marker, such as a nut, to
the line. Now, pull your end to raise the
marker to the eave and, holding the line
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taut, knot it where it meets the base of the
building at each side. Remove the twine,
measure the distance between the knots
and subtract twice the distance from the
marker to the closest knot which gives you
the width of the roof. Multiplying this
width by the length of the roof gives the
area if both sides are alike.
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At first glance this lamp base seems to
be hand ecarved, but the work is done very
simply by turning and sawing grooves at
varying depths, Walnut, maple or any oth-
er hardwood of close grain is best for this
purpose. First turn the stock to a diameter
of 3% in. Then, at carefully measured in-
tervals, as shown in the upper detail, cut a
series of grooves in step fashion, at depths
varying by % in., and to the widths indi-
cated. The waste stock at the ends is not
removed until after the vertical cuts are
made, For cutting these on a circular saw,
use a guide stick to prevent the stock from
moving out of line while sawing. This is
serewed at exact center to one end of the
work and is held in place by a short nail,
which is removed when the work is ro-
tated for the next cut. The vertical cuts
duplicate the horizontal ones in depth and
spacing so that the resulting design will be
a series of squares in line both lengthwise
and aroynd the work. After sawing, the
work is remounted in the lathe and the
ends are turned as shown, one as a tenon
to fit the lower member, which is a simple
turning. After drilling lengthwise for a
cord, the base is sanded with very fine
sandpaper. This is wrapped on or glued to
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SMALL MAIL HOLDS
WORK ACCURATELY
FOR EACH CUT

GUIDE
STICK

DADO SAW — :j) +\, SAW TABLE

flat, narrow sticks to permit getting into
the grooves, while the work is held in the
lathe, Three coats of shellag, rubbed down
well between applications, and a short pipe
nipple screwed into the top for attachment
of a socket, complete the project.

Tool for Guiding Valve Stem
When Repairing Tires

VALVE STEM _» |

Whittled from a
piece of soft wood,
this tool is handy
in guiding the
valve stem into
place when re-
moving or putting
on a tire. The fork
of the tool is held
over the stem be-
tween the tube
and the wheel rim. In removing a tire, the
tool is used to push the stem out of the rim,
and when putting on the tire it is used to
guide the stem through the hole.

TAPERED FORK
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Simple Stand for Christmas Tree
Is Cut From One Piece

Here is a simple stand for small Christ-
mas trees that can be made from one piece
of wood with a coping saw and a hammer.
A block of wood 20 in. long and 13} in.
wide is used, a portion being sawed out
from one edge and pivoted in the center
with a serew as shown. The screw should
be long enough toturn into the base of the
tree to anchor it firmly. A wood block
about 3 in. long is nailed to each side of the
support at the center to give it added
strength and also provide a wider place
for the base of the tree to stand on.

—Bruce E. Stevens, San Francisco, Calif,

Paraffin on Rubbers Seals Jars

If it is necessary to re-use jar rubbers in
canning, brush the rubbers with paraffin
before screwing on the lids, to make a
more secure seal. Even when using new
rubbers, this procedure is an added safe-
guard against spoilage,

—Mrs. Susie Lemaster, Maryville, Mo.

Gasoline Stove Cleaned by Tilting
- i\ GASOLINE When the burn-

ers of a gasoline
cook stove fail to
operate efficiently
because gasoline
that has seeped
out of leaky valves
and water hoiled
over from kettles
have collected in

them, they can be readjusted by tilting the
stove over a sink and letting the accumu-
lated water and gasoline run out. When
the stove is lit again the flame will burn
blue and hot.

—Lester M. Diehl, Pittsfield, Mass.

Coin Used as Pivot fm' Cnmpass

When using a P&
compass where it
is desired to avoid
having the pivot
point penetrate
more than one
thickness of paper,
a small coin will
solve the problem.
Just place the coin
under the sheet of
paper on which
the compass is be-
ing used, as indi-
cated.

SMALL COIN ™

B UNDER PAGE .-

Screw-On Watch Cover Loosened
Using Sealing Wax and Block

Watch covers of the screw-on type that
cannot be removed by ordinary means
often can be loosened by melting a small
amount of sealing wax on the cover and,
before it hardens, pressing a small block
of wood into it. The wood provides a hand-
grip for turning the cover, and if the wax
breaks off the first time, another applica-
tion generally gets results.

—Joseph Horvath, Farrell, Pa.

A Hurdle Bar for Pole Vaulting
Wedged Safely With Rubber

A good way to hold a hurdle bar for pole
vaulting is to slip short sections of rubber
hose over the ends and wedge it between

the two standards that support it. In this
way, there is no danger of tripping a vault-
er if he should fail to clear the bar, as a
touch will dislodge it.

RUBBER HOSE
-

PRSTS
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TOP SHELF FLUSH
WITH POSTS

e —

IS
E'e

Just the thing to finish off a nar-
row blank wall space where other
furniture seems unsuitable, this
gracelul stand can be used for Aow-
ers or bric-a-brac. White pine can
be used throughout, the three posts
or legs being cut from lengths 40 in.
by 12 in. by 116 in. Standard lumber is
wide enough for the two upper shelves, but
the two lower ones will have to be cut from
a panel made by gluing together narrow
pieces of lumber. All shelves except the
top one are assembled to the legs as shown
in the circular detail. The top shelf is set
on the ends of the posts flush with their
outer edges. The stand can be painted as

-

Four-Tiered Flower Stand Has Jigsawed Legs

desired. However, an espe=-
cially pleasing finish results
from applying thin gray
paint to a small area at a time and wiping
off the surplus while still wet, eontinuing
in this way until the desired depth and
shade are obtained. Then three coats of
shellae or varnish are applied, each coat
being well sanded, and the final coat
rubbed with fine steel wool saturated with
linseed or paraffin oil. Wax may be added
as a finish if desired. :

Marks on End of Typewriter Roller Locate Bottom Margin

Uniform spacing at the bottom of type-
written sheets is no problem if you mark
the roller at one end as shown. To do this,
first put a mark on the end of the roller

even with the horizontal paper guide, la-
beling it S for “start.” Then insert a sheet
of the paper to be used, on which the loca-
tion of the lower margin has been penciled,
Now, turn up the paper on the roller until
the pencil line is in position for typing the
last line, and put another mark on the roll-
er even with the guide, this one labeled F

" for “finish.” In use, turn the roller so that

the 5 mark is in position at the paper guide
before insertinlf‘ thih shﬁ:t to i:g: typed, and
stop typing when the letter F appears in
pns%tiun at the guide near the l:In-Jottum of
the sheet. By doing this, it will be unnec-
essary to mark each sheet before typiniﬂr
to count space lines to determine when
to stop.

@[ Tar on shoes is removed readily by rub-
bing the stain with a cloth soaked in a pop-
ular type of fly spray.
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To prevent the cap of a cordboard tecthpowder
or falcom container fram |¢ns¢n|’ng and ulluww
ing the contents to spill when corried in a bog
while traveling, secure the cap by pushing a
atroight pin through both the cap and the
vpper part of the contoiner as shown balow

PAPER
CONTAINER

A ereeping baby is less likely to
pull a lamp off a table if the cord
is tied to one of the table legs

To locate snops accurately -
first sew on the stud and !
then rub chaolk on the paint ‘ﬁ -
after which the other cloth =
edgae is pressed against the o
int in order to mark it
" point order to % K
E‘l‘il'l'EHER
o |
a few drops of perfume to a
tiny wial if, with the straw
immersed, you close upper
end with your finger, which
holds perfume inside by vaoe-

A soda straw will transfer |
|
|

vem while moking transfer ot E,q
: B |
Applying o coat of clear shelloc obout 1 Jn. wide at e : ——
the marginal edges of your esekbook pages will help s i e H—T_:‘—'—-—-Aa o -\
| :

fo keep them from being soiled when furning the pages ==
while your fingers ore covered with grease or pastry . é ;

Instead of bosting hems on sheets, pillow cases and

similar articles, secure them for sewing by wusing

masking tape. This will save much time, and the

tape con be peeled off just chead of the needle
as you sew the hems permanently
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PROBLEMS

Squeaky floor boards often can be silenced in-
definitely merely by pouring liquid scop into
the eracks between the beards eausing the trau-
ble. The soop acls as o lubricant where the
boords rubr together and should be applied
hot to assure penefrofion inte the wood fibers

Fitted with legs and a shert smekepipe, o metal
woshtub inverted over a bueket of live elinkers,
a8 mbove, will keep fumes out of the basement

There's no need to wvse and
clean a large broiler for o
small amount of food; you
can substitule o cake rock
in a shallow pan on broiler

Tearing of linoleum, which
vsually occurs first at the
corners, is easy to prevent
by applying sirips of adhe-
sive or cloth masking tape
aleng the underside edges |
#‘I

UNDERSIDE
OF LINOLEUM

Pivated in & recoss cut in o drawer top near the back
as below, a piece of hard-pressed board or plywood
provides a handy stop thot con be swung 1o one side
and out of the way when you wish to remeve the drawer

f"f__ —"'-'_-‘_‘—h_\_“_'_,_l—r— T
Ll " COUNTERSUNK __\\r)\

If & key 1o cpen sardine cans and similar containers

is not of hond, you can make one frem a large

naifl. Bend it ot right angles in the center, cut off

the point and slot the end. This con be done

easily with a fine hocksow blade if the nail is
gripped firmly in a vise
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Marking Off Wallboard to Fit
Accurately in Corners

When covering a wall with large sheets
of wallboard or imitation tile and you come
to a corner where a full-size sheet cannot
be used, here is a good method of marking
it for cutting so that it will fit accurately.
Set the full sheet in place with one edge
in or near the corner with the opposite edge
overlapping the wallboard already in-
stalled, and fasten it temporarily with two
or three nails, Then, measure the distance
from the corner to the edge of the wall-
board already in place, as indicated by A,
and transfer this distance to the opposite
side of the temporary sheet as indicated
by B. Now, using a scribing stick having
a length equal to the distance from the
corner to point C, seribe a cutting line,
keeping the stick in a horizental pesition.
When the sheet has been cut and the por-
tion represented by distance B is set in
place it will fit accurately in the corner.
This method also can be used when fitting
wallboard around doors, windows and oth-
er openings.—R. Logocki, Hammond, Ind.

Eyepiece Wired to Sun Glasses
For V:emng Close Work

A magm.f:rmg
eyepiece used in
reading fine print
or in close-inspec-
tion work can be
held in place com-
fortably and se-
curely by attach-
ing it to an old
pair of sun glasses
from which one of
the lenses has
been removed.

Drill three or four small holes in the shell
of the eyepiece and attach it with wire to
the rim of the glasses. Blacking out or
covering over the other lens of the sun
glasses will make it unnecessary to close
the other eye while using the eyepiece,
—M. A. Jacobson, Chicago.

Shoe Scraper Has Brush Attached
To “'Sweep” the Snles

Serewed to a
doorstep or side-
walk, this handy
shoe scraper is
made from a large
scrub brush and a
strip of sheet met-
al. As indicated,
the brush is
screwed in place
flush with the
edge of the step,
after which the
sheet metal is fas-
tened so that the
upper edge is ap-

roximately the same height as the brush
ristles—Don Brooks, New Caledonia,

Narrow Stovepipes Re-assembled
To Form One Larger Section

‘When vou need a length of 14-in. stove-
pipe and none is available, you can com-
bine two pieces of T-in. pipe to form one
length of the
larger size by un-
hooking the inter-
locking joints and
spreading each
piece to a radius
of 7in. When
these are joined
edge to edge and
interlocked again,
they will have a
14-in. diameter.
51m1lar1},r, three
pieces of 7-in. pipe
may be joined in the same manner to form
one section of 21-in, pipe.

—W. Lynn Williams, Richmond, Va.

Keeping Christmas Trees Green

You can keep your Christmas tree fresh
and green for the longest possible time if
vou support it in a erock or jar containing
the following solution: Citric acid, 5 grams,
malie acid, 6 grams, mixed in water, 3 gts.
To this iz added ealeium ecarbonate, 15
grams. As this mixture is absorbed into
the tree, more water should be added.
Hemlock will not respond to this treatment.

POPULAR MECHANICS



Stovewood Hobby Horse From the Woodpile
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With its pinto color-
ing and jaunty whisk-
broom tail, this hobhy
horse has a realistic ap-
pearance and action that
will delight any voung
cowboy. Exeept for a
couple of short boards,
the average woodpile
will yield the needed
material. The body is a 6-in. log or it can
be built up from three pieces of 2 by 6-in.
stock and rounded to suit. It is slotted at
one end for the head and is bored for the
sapling legs and tail. Straight saw cuts
shape the head and neck, which are built
up of four pieces as indicated. The rockers
can be roughed out with a handsaw and
finished to a curve with a drawshave and
plane; the rounded ends, which serve as
stops to prevent the horse from tipping,
can be cut with a keyhole saw. Two eross
braces are installed between the rockers.
The lower ends of the legs are notched to
rest on the edge of the foothoard, and are
also flattened to be screwed to the rockers.
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The saddle can be made of oilcloth and the
reins of leather or a substitute. The horse
is painted a mottled white and brown like
a pinto, and the rockers yellow.

Suggestions to Reduce Cost of Heating Water in the Home

If fuel bills for heating water in your
home seem excessive, often they can be
reduced by such simple things as changing
yvour habits in using the water and install-
ing new washers in the faucets. Washing
hands or dishes generally takes more wa-
ter if it is running than if you use a pan.
On the other hand, taking a tub bath re-
quires more water than a shower, A leaky
faucet that needs a new washer may lose
only a drop per second but will waste 2 or
3 gal. per day. When you consider that to
heat a gallon of water from 39 to 120 deg.
Fahr, requires roughly 2 oz. of fuel oil or
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a cubic foot of gas, it is apparent that a
little water wasted each day increases your
fuel costs considerably over a period of
months. A saving of fuel can also be ef-
fected by using water as cool as possible.
Naturally, it takes more fuel to keep water
at 140 deg. in a storage tank than it does at
a lower temperature. Keeping the heater
clean and adjusted efficiently saves fuel
too. The storage tank should be flushed
regularly to remove sediment. Last but not
least, operate the burner flame as low as
possible. A high flame wastes more fuel
up the chimney than a low one.
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BU||.T IN SHELVES
Bl wlilize wadle

VEED for additional eclosets, cupboards
and shelving often can be met by mak-
ing effective use of dead wall space. For
instance, ironing facilities can be provided
by building an ironing-board compartment
on a door as in Fig. 1, or a separate wall
cabinet can be installed for this purpose.
Also, a telephone niche, Fig. 2, may be built
in a wall or partition of standard thickness
if sufficient base space for the instrument
i= provided by letting the shelf project.
Sometimes hot-air furnace duects and
plumbing are spaciously enclosed in extra
wide partitions which offer available wall
space for cabinets, Fig. 7, or other small
compartments. Waste corner space in
rooms can be put to good use by installing
corner cabinets for linens, books or dishes,
as in Fig. 8. Corner cabinets are available
ready-made in a variety of sizes and shapes

" SECTION
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ST ARTIMG

POPULAR MECHANICS



if you prefer not to build vour own.

Among other places where dead wall
space may be found are the enclosures
surrounding the masonry of fireplaces
and chimney stacks, which are com-
monly blocked off with straight and
square-cut walls for the sake of appear-
ance and to cut framing costs. The size
and shape of such spaces can be deter-
mined without deing any appreciable

damage to the surrounding walls by |

probing behind them through
peep holes, using a fashlight
and a length of stiff wire as il-
luzirated in Fig. 4. After such
a survey, the holes can be
plugged with patching plaster.

A simple method of install-
ing shelving between the
studs of a wall is shown in
Figs. 3, 5 and 6. Begin by
drilling four straight holes
through the wall surface be-
tween studs., Then, using an
old kevhole saw, cut down
each side, holding the blade
snugly against the stud while
sawing. After sawing across
the top and bottom, remove
the cut section. Insert headers
at the top and bottom, toenail-
ing these to the studs. Take

-
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divided with book=
shelves facing on one
side and a china cabi-
net on the other, as in
Fig. 14. A false drawer
front and two cabinet

L | doors give the china
[ closet a full-length ap-

pearance. If the space
under a stairway is not
utilized as headroom,
it may be enclosed and,

accurate measure=-
ments of the opening,

e 2
= I

cut your lumber to size

with some shelving in=

and assemble the shelf 1| stalled, will serve asan
unit, after which it is |I _ | extra linen closet, as
slipped between the ] ' X 1 shown in Fig, 15.

studs and nailed or | | b ) Shelf depth, in addi-

serewed in place. The
joints between shelv= e it
ing and wall surface s
are covered with trim o
to match that in the
room, Or yoll can use
any suitable molding :
of smaller size as illustrated in Fig. 3. Py
In a living room, a little space at
each side of a fireplace might be con- ez
verted into useful shelving for books
or knickknacks as shown in Figs. 9,
10 and 11. In some cases, fireplaces i
faced with wood paneling can be ex-
tended to incorporate a shelf unit at S/
each end. Deep portfolio cabinets,
handy for storing such things as
maps, blueprints, drawing material
and large albums ecan be built into
the waste space flanking the brick-

TR

work of a fireplace located on an in- , USE’@D-E&E‘I RS
terior wall like that shown in Figs. : L SPACE o
12, 13 and 14. The upper part can be S A
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tion to that offered by the thickness of a [ R
standard partition, also may be taken from | | - CLOsET ¥
a closet on the opposite side of the wall by T | L
letting the cabinet jut into it as shown in =0 I F
Fig. 16. In most cases the closet space thus s
used would not be missed. And, if vou face ! ;
the projecting part with red-cedar lining,
it will add a touch of natural wood finish |
besides making the closet moth-repellent. |
When building wooden shelving close to
heat-conducting masonry, such as a chim-
ney, take care to allow the same clearance | | |
between the masonry and the new work | |
that was allowed originally between the
masonry and the wall framing. This dis-
tance may vary from two to several
inches. Where there is doubt about
proper clearance, use fire-resistant ma-
terial such as plasterboard for the
back of the cabinet, Fig. 19. 0Old
houses built around a central ma-
sonry structure having fireplaces,
Duteh ovens or smoking c -
bers offer good opportunities for
building in close to the stone-
work, parts of which never
become warm due to its
massive size. In such cases
clearance is unnecessary
and the cabinets can be
butted directly against
ere

the . Wh

depth is iimited,
trowel a thin coat of
plaster directly to
the stonework, or
onto a sheet of

metal lath nailed to
it to serve as the
back, as in Fig. 17, thus
giving the shelves the
greatest possible depth.
Scribe the frame and
shelves to fit the plastered
surface if it is uneven, as
in Fig. 18.
Another likely spot where
waste space may be found is in
a pipe-carrying partition. Being
several inches thicker than an
ordinary inside wall, it generally
offers ample depth into which an
. extra bathroom cabinet or set of
 shelves may be recessed. Naturally,
the walls containing the bathroom and
] kitchen plumbing fixtures are the ones
'ﬁl : io check for available space. You can com-
1 pute this space from the house plans if you
have them, or make sure the space is clear
by probing behind it with a wire as already
suggested. Although smaller water pipes may
take unexpected turns inside a partition, the
large 4-in. soil pipe, which forms the main waste-
and-vent stack of the drainage system, usually runs
vertically from basement to roof in a straight line.
And, while you are building into your waste space,
keep in mind the possible future needs of your home.
A conveniently located shut-off closet or a fuse cabinet
can be built in now with little extra work. It is best to
consult your loeal electrician or electric company on this
subject to assure the correct installation.
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Adjustable Square Drilled at Ends
Serves as Marking Gauge

Yis™ HOLE

To convert an adjustable square into a
marking gauge, drill a ¥g-in. hole 1z in.
from each end as shown. In use, set the
gauge at the required distance, insert the
tip of a pencil through the hole and slide

the sguare along the edge of the work to
mark off the line,

Watering Can for Potted Plants
Made From Empty Oilcan
An empty gquart-size oilean or similar
container can be made into a watering can
for potted flowers and plants by adding a
,spout, handle and cover formed from serap
metal. By cutting off only part of the top,

the remaining portion will serve as a non-
spill guard, the edge being turned under

HANDLE SPOUT PIECE

W
&

| TURMED
AND
DH_ 5GLB‘E“ Eﬂ
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for safety. The spout is formed on a round
file and soldered over a hole near the bot-
tom, after which the spout support is add-
ed. For use on small potted plants, the
spout should be extra long and tapered to
a narrow opening. To add rigidity to the
handle, as well as for comfort in using, a
guard is bent as shown and soldered to the
handle, Painting the can will hide trade-
mark labels and improve its appearance.
—Frederic Hillegas, Syracuse, N. Y.

Christmas-Tree Lights Operated
From 6-Volt Storage Battery

I1f you do not
have electricity in
your home, you
can use electric
lights on your
Christmas tree by
operating them
from a storage
battery, To do this,
use an inexpen-
sive string of 110-
volt, series=wired
lights and rewire
them in parallel. Cut up the string of lights
so that two wires about 3 in. long extend
from each socket, Then connect the short
wires from each socket to two longer wires
as shown, and tape the connections thor-
oughly. When connected to a 6-volt stor-
age battery, the lights will glow satisfac-
torily although not guite as brilliantly as
when used on 110-volt eurrent. If two bat-
teries are used in series with the lights,
they will glow almost as brightly as on the
heavier current.

—Wayne Sheppelman, Chicago.

Adjustment of Bench Stop Held
By Rubber Heel

When a bench
stop becomes so
worn that it will
not hold securely
in an adjusted po-
sition, tack a rub-
ber heel to the
underside of the
bench so that it presses tightly against the
stop. This will permit the stop to be raised
or lowered easily, yet remain in any de-
sired position,

RUBBER
HEEL
5

[ You can reduce the shine on elothing by
rubbing the surface with a pressing cloth
moistened in a mild vinegar schution, to
raise the nap, after which the cloth is again
moistened in the solution and used in the
regular manner for pressing.
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New England
FOOT ROCKER:;

\.-’DU’R feet always rest comfortably on
this upholstered rocker because it
automatically tips to the correct angle re-
gardless of how you place vour feet on it.
The rocker conzists of two X-shaped sides
having rockers across the lower ends, the
sides being tied together with three
spreaders as indicated. After assembly,
the rocker is finished as desired and then
upholstered. This is a simple job., Just
tack a plece of heavy cloth, face down, to
the sides and spreaders, apply a thick
layer of felt or horsehair and then anoth-
er plece of heavy cloth, which is tacked
to the sides and end spreaders only. Hid-
ing the tack heads with gimp, held with
decorative tacks, completes the joh.

T e e e e A ———

- i

VA 1
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Light Clinker Tongs Made Easily
From Pieces of Old Conduit

If vou have some old rigid electrical con-
duit lying around from which you can get
two 42-in. lengths, you can easily make a
pair of tongs for removing clinkers from
your home heating plant. Flatten one end

of each piece, bend them to the shape
shown in the upper detail, and then pivot
them together about 11 in. from the flat-
tened ends. A stove bolt will make a good
pivot if the threaded end is riveted to keep
the nut from loosening. After the tongs
have been assembled, bend the handles to
the shape shown in the lower detail so that
it will be easier to reach down into the
firebox with them.

Battery Ignition Substituted
For Magneto on Engine

SPARK PLUG

If the magneto
on a small gasoline
engine fails and
another cannot be
obtained, often a
coil and battery
can be substituted.
Either a 6-volt
storage battery or
three 114-volt dry
cells can be used. A vibrator coil of the
type used on model-T Fords is required
and is wired as shown. If dry cells are
used, they should be wired in series. One
primary terminal of the coil is grounded

104

TIMER POINTS

DRY CELLS
I SERIES

and the other is connected to the batter
or cells, which are in turn wired throu
a switch to one of the timer points on the
engine. The other timer point is grounded,
and the secondary terminal of the coil is
wired to the spark plug.

—F. A. Quigley, Jr., Kennedyville, Md.

Preventing Saw Miter Gauge
From Catching on Table

Did you ever
have the miter
gauge catch on
the edge of the
saw table when
you were starting
a eritical cut on a
wide piece of
work? If so, it is
easy to avoid this
trouble by filing a Yl
1i-in. bevel on the
lower edge of the guide block as shown.
Be careful not to file the bevel more than
15 in. wide. Hold the file at about a 30 deg.
angle with the face of the guide block.

—W. C. Lammey, Sandwich, IIL

Small Christmas Tree Supported
In a Bucket of Wet Sand

If you use a small Christmas tree and
have no suitable stand to support it, just
insert it in a bucket of wet sand and pack
it well. Besides supporting the tree, the
moist sand will help keep the branches
green longer.

Towel Rack Made From Wire

A towel rack that can be installed quick-
Iy and cheaply in eabins and summer
houses consists of a single length of stiff

galvanized wire inserted into holes drilled

in the studding or wall panel. The holes
are drilled at an acute angle in opposite
directions and close enough together so
that the wire must be bowed outward in
order to insert the ends as shown.

—Benj. Nielsen, Aurora, Neb.
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 CHRISTMAS CANDLESTICKS
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BLUE HEAT
(350° F)

FATTERM PAINTED :
OM FILE

KHMIFE BLADE I5 MADE
FROM 107 MILL FILE.
TEMPER CAM BE
JUDGED VERY ACCL-
RATELY BY COLOR

Under the rusty exterior of on old file there's high-
grade steel ta moke a sturdy, razor-edpe hunting
knife. Rough-polish one side for a surfoce on which
to ohierve tempering ealars. Heat the tang to a full
red and watch the blade portion change frem straw
eolor to brown, then to purple aond blve. When blue
shows, remove from heat and let the work cool in air.
Shape and bevel the knife by grinding carefully,
dipping it in water constantly to prevent heating.
Smooth the rough-ground surface on a sander. For
the handle, shape the bolster from soft metal, drive
it in ploce and add leather and plostic washers with
glue betwesn them. Squeeze up

i & T
et P fmrl

F":!LISH TO SHOW TEMPER

POLISHED SIDE
SHOWS HEAT COLOR

with @ nut ond fit the threaded
tip. Then shope the handle by fil-
ing and sanding carefully while the
knife is held in a vise or a lathe

et

SLIGHT

TAPER GRIND THE BLADE OM SAMDER

GRIMD OR SAW TO SHAPE, SAWING
REQUIRES HIGH-SPEED STEEL BLADE
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CUT LEATHER WASHERS TO
MAKE TOTAL THICKMESS
OF 2%"
CUT THESE SECTIONS
~— O THIS SHAPE
HOLE 15 SMALLER AT
EXTREME END OF TAMG i
BOLSTER v
/ “ pLasTic j THREAD
" LLEATHER  pLASTIC OR METAL
i TIP, CUT DYVERSIZE
CUT THESE 10 Tc:fqﬁr ELRA'I'HE
TO THIS SHAPE ) o
——
o
-—ll—_' u = o =1 =
2 |
. - 7 i'
BOLSTER et s
SHAPE —
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This Gun Rack Hangs in a Corner
Where It Takes Little Space

Different from the usual gun rack in that
it can be hung in a corner above the floor
to make cleaning under it easy, this rack
econsists of a standard ecarrying a shelf at
the bottom for the gun stocks and a notched
holder at the top to receive the barrels.
The shelf is cut on a 14-in. radius and is
serewed and glued to the lower end of the
standard. Metal braces add further sup-
port to the shelf. The notched holder at
the top is serewed to the standard, which is
chamfered at the edges. A ring at the top
for hanging the rack engages a hook in the
wall. If desired, small holes can be drilled
in the notched holder to take cleaning rods.

Sharp Divider Points Protected
By Length of Rubber Tubing

In addition to protecting sharp divider
points, a piece of rubber hose slipped over
them also eliminates the danger of prick-
ing vour fingers when removing the tool
from a rack or drawer. A similar guard

used on an ordinary compass not only
serves as protection for the point, but keeps
the lead from being broken.

Novel Christmas-TreeOrnaments
Are Easy to Make

These novel and
attractive Christ-
mas-tree orna-
ments can be made
from a few bits of
cotton, some stiff
paper and red nail
polish. A small
ball of cotton
forms the body,
while smaller
wads make the
arms, legs and
head. A paper hat
is glued on the head, and the buttons on
the coat and eyes, nose and mouth are sim-
ulated with drops of nail polish.

Pipes Inside Partition Thawed
With a Hair Drier

When pipes freeze inside partitions
where they cannot be reached for thawing
by ordinary methods, elamp a portable hair
drier to the pipe where it enters the wall.
Enough warm air will be forced through
the crack between the pipe and the wall
and rise up between the studs so that the
water soon should begin to flow again,

probably within an hour’s time.
—H. Horwedel, Fairfield, Conn.

Screw Head Is Concealed Neatly
Using an Ornamental Tack

Screw heads on
finished surfaces
can be concealed
and a pleasing ap-
pearance given to
the work by in-
serting upholster-
er's nails or orna-
mental tacks into
small holes drilled
into the screw
heads as shown. If
the tacks are bent
slightly before inserting, they will hold
firmly. This method is particularly useful
when the wood is too thin to permit the use
of a wood plug to cover the serew head.

195 UPHOLSTERER'S

{[To locate a leak in a gas pipe, brush it
with thick suds, and if there is a hole, the
escaping gas will cause bubbles to form at
the leaky spot.
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Return-Ball Bowling Alley Will Test Your Skill

\ A '-:---_{-I-l
"‘-L::' Lf

PINS SET IM 60°
TRIAMGLE

" TEMPERED HARD-PRESSED BOARD 5

T i

Using eroquet balls, this basement bowl-
ing alley requires less space and material
than standard miniature equipment. Yet
its design enables players to set up their
own pins, and the balls always return to
play position. Dimensions given are for

lfalley, but a longer one will provide
a more exciting and exacting game. Com-
mon lumber may be used, as the alley floor
is covered with tempered, hard-pressed
board or other material having a wear re-
sistant surface, The alleys are inclined as
shown, but the pin platform must be level.
Note that the foor covering extends un-
broken from the incline over the platform

BALL STORAGE
J BOX AMD SCORE-
= SHEET HOLDER

so that there will be no joint to throw the
balls off course. Pins are turned from ma-
ple or similar hardwood and varnished in
natural finish. They are placed on marks
painted on the platform, as shown in the
circular detail. In setting the alley, be
sure the pin platform is leuelp A stand with
a storage box for spare balls also will ae-
commodate score sheets, towels and pen=-
cils. Rules and scoring are the same as for
the regulation game.

| ./
MAPLE /|
A PINS \

b T

Harmless Stain for Live Specimens Makes Microscope Study Easier

Living specimens, such as paramecia,
hydra and daphnia, can be stained harm-
lessly to make them much easier to study
under the microscope, where the different
structures are clearly visible in wvarious

shades of the dye color. The base for this
DECEMBER, 1944

coloring is a stock dye product called intra
vitem, with the red shade preferred for
this work. A 1 percent solution of this dye
is mixed, using distilled water. As it is
needed, one drop of this solution is added
to about 10 c.c. more of distilled water.

109



from one state to another that no spe-
cific rules can be given as to what is
permitted in the way of winter fishing.

After you have selected your spot and
made provisions for comfort, your first
job is to- break a hole through the jce.
Some fishermen use an ax for this pur-
pose, some use a chisel or crowbar, while
others prefer a boring tool. If the ice is
only a few inches thick, an ax will do,
but for chipping through a thick layer
vou may need a tool that will cut a clean
hole. The chipping tool, Fig. 5, which
can be manipulated more accurately
than an ax, is made by welding
an old wood chisel to a length of
iron pipe jointed so that it can
be taken apart and earried with
your other equipment. The
auger-type digger, Fig. 6, may be
preferred because its sharpened,
dished blade scrapes a hole
through the ice. For the handle

of this tool you can use an old bit

By Robert Page Lincoln

WINTER is as good a time for
fishing as any other. Some
fishermen say it's better, for the
fesh of fish is firmer then—even
the common carp and other
“rough” fish such as sucker, red
horse, buffalo fish and sheeps-
head, acquire a tasty tang that
makes for good eating. Yellow
perch, too, can be pulled through
the ice, along with northern pike

SHARPEMNED
SPIKE

# WRAPPED
# WITH THREAD

# AMD VARMISHED

1)

FIME WIRE )
EYE

®

and pickerel, which are as active
in cold water as in lakes warmed
by the summer sun. Even wall-eves, which
are inclined to hibernate in deep water
during the winter, may be coaxed to your
hand by a tempting bit of bait dangled
through a hele in the ice, and schools of
crappies, black and white, flock as hun-
grily to the “shiners” on your hook.
Before loading your tackle box for ice
fishing, however, it is wise to check your
local game laws to see what provision is
made for this sport. Some states allow you
to build huts on the ice so you can keep
warm while fishing, but others forbid their
construction. Regulations vary so widely

110

brace, sawing through the shank just above
the ratchet and welding a pipe coupling to
the shank. Or, bend a length of iron rod
to the shape shown, winding a coil spring
around the handle for a turning grip. The
blade should be made of fairly heavy sheet
iron. No matter which type of tool you
use, the main idea is to make a hole wider
at the bottom than at the top, as in Fig. 4,
=0 that when you feel a tug on the line you
can pull in even a large fish quickly, as
toward the open end of a funnel. Also, if
the hole is narrow at the bottom, its rough
edge may fray the line. The hole should

POPULAR MECHANICS



be at least a foot or so in diameter—the
larger the better, just in case you hook a
big one,

The secret of fishing—in open water as
well as through the ice—is to offer as litile
resistance on the line as possible so that
when the fish strikes there will be no tug
to warn it away before it is hooked. For
this reason, the line must not be too heavy,
and the bobber should be small, light and
easy for the fish to pull under. For crap-
pies, perch and other light fish, a 9 or 12-1b,
test line is best, with a nylon leader testing
about 4 lTbs. A balsa-wood plug is ideal for

g Fa fFihe vl :__u#-,l_l..- e pre s TR
el ‘_"m B '_I__':d_..f&..-l— S e e
]_,._,_, F 4

RIGHT — WRONG —d4__
e A —————— i,
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FLATTEMED @
AMND RIVETED

14" IRON ROD

COIL-5PRING HAMNDLE

| \ PIPE

COUPLING

a float. The line is held to it by rubber
bands at its narrow end, Fig. 2, permitting
it to be moved as desired, and BB-size split
sinkers are attached to the leader, spaced
about 4 to 6 in. apart to submerge nearly
all the bobber so that the end projects only
about an inch above the water. Porcupine
or celluloid quills make even lighter-
weight bobbers. These can be bought ready
to use, with a fine wire loop or eye attached
to one end for inserting the line, or they
can be prepared as shown in Fig. 3. A sim-
ple rod and reel can be made from a chair
leg by sawing off parts of two rungs and

DECEMEER, 1944

then inserting a sharpened spike in one
end of the leg as shown in Fig. 1.

Fig. T-shows a method of making fast a
line to an “announcer” or automatic “tip
up.” This is a blade of hardwood thinned
at the end for lightness and pivoted on a
length of dowel which is placed on the ice
across the hole so that when a fish is hooked
the blade swings up to record the catch.
To break the impact of a strong strike and
permit the fish to “run,” either a crotched
stick or a wood block can be used as a reel
attached to the announcer. The line is
wound around the reel and inserted in a
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knife-blade slit in the lower end
so that when the fish strikes and
makes its run, the line will un-
wind for some distance until the
fish slows down.

As bait, mud minnows, chubs
or shiners about 1% in. long are
generally used for crappies, perch
and other small fish. Grubs, tree-
borers and slugs also make good
bait, and may be obtained, even
in winter, by digging open dead
limbs and rotting tree trunks.
Otherwise, pea-size balls of un-
salted, white pork fat will do. For
northern pike, larger live min-
nows are best to use. There should
be enough clearance between the
hook barb and the stem so that
the minnow does not become
jammed and unable to swim, and
the hook is usually inserted back
of the dorsal fin through the flesh,
as in Fig. 8, but not deep enough
to penetrate the spine and para-
lyze the minnow so it is unable
to move,

A sneck-bent hook with a defi-

nite side rake, such as the eagle-
claw or falecon-grip, is preferred
for small fish such as erappies and
perch. For heavy fish the hook
should be correspondingly stout,
and for northern pike, the so-
called spear-point hook is recom-
mended because the long point
holds the fish securely.

Improvised Water Cell for Living Microscope Specimens

Living specimens can be examined under
a microscope with a quickly assembled wa-
ter cell like the one shown, which is espe-
cially useful for viewing material at the
spot where it is found. It consists of two

MICROSLIPS
RUBBER

SPECIMEN

pieces of glass, such as microslips, separat-
ed by a fruit-jar rubber ring, the assembly
being held together tightly by two spring
paper clips, The glass should be not much
larger than the ring and the clips should
press directly over the rubber. Since the
space belween the pieces of glass is nar-
row, water will not run out when the cell
is placed horizontally on the mieroscope.
Tack Stops Rolling of Pencil
A simple way to o il
revent a pencil
rom rolling off an
inclined drawing
board i= to press a
thumbtack into
the side as shown.
By doing this you
will avoid not only

7
N

the annoyance of stooping to retrieve it
from the floor but also the necessity of
laying it on a flat surface when using other
drawing instruments.
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With a pair of these handy
brackets clamped on the
window frames of a car it's
an easy matter to carry lum-
ber, ladders or pipe. The -
brackets are removed or at- "
tached in a few seconds
merely by tightening or
loosening a couple of wing
nuts. Each bracket consists
of three blocks of pine, two
of which are cut to clamp on each side of
the window frame and the third to provide
thickness necessary to compensate for the
curvature of the car body. The blocks are
assembled with a long bolt and a length of
broomstick, which projects 1o support the

€

Quickly Attached Brack

i

ts Carry Lumber on Car
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load. The inner pine block
is doweled to the broom-
stick, but the two outer
blocks slide freely on it. The bolt passes
through the blocks with a spacer between
them as indicated in the center detail. Thin
felt glued to the blocks where they contact
the car surface will protect the finish.
—LeRoy Ryan, Quiney, Mass.

Latch Above Car Door Prevents Child From Opening It

To prevent his small children from open-
ing a door while riding in the car, one fath-
er used a latch, like the one shown, on each
of the rear doors and the right front door.
Each latch was installed on the inside just

above the door =zo that when the handle
was turned the cam would engage a slot
cut in the top surface of the door. Installa-
tion will vary on different makes of cars,
but in some ecases it will be possible to at-
tach the latch right to the door frame by
drilling a hole for the latch shaft and then
fastening the latch plate to the frame with
sheet-metal screws.

—Wm. Liefbroer, Sheboygan, Wis.

Nail Polish Patches Model Planes

An easy method of patching tears in the
covering of model airplanes is to draw the
torn edges together with a hooked pin until
they are even and then flow a thin layer
of clear nail polish over the hole. Such a
patch is less noticeable and more substan-
tial than those made by ordinary methods.

—James E, Mooney, Mt. Vernon, Mo.
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Wooden Animal Moves on Cord
"By Controlled Tension

Carved from a block of wood and strung
on a length of cord, this amusing little ani-
mal slides down the cord when the tension
is relaxed and stops when the tension is
increased. The hole through the block is
drilled at a slight angle from each end,
thus making it slightly off center in the
middle of the block. In this way, a slight
tension on the cord causes it to press
against the sides of the hole and hold the
animal stationary, but when the tension is
relaxed there is no friction against the sides
and the animal slides down the cord.

—QGeorge Barr, Brooklyn, N. Y.

Brush Wiper on Paint Can
Made From Extra Lid

Instead of wip-
ing surplus paint
from a brush on
the rim of the can
or on a wire across
the top of the can
as is often done,
use this handy
wiper made from
an extra paint-can
lid. It is switched
easily from can to
can and is made by
cutting out a por-
tion of the extra
lid as indicated, folding under the project-
ing lip so that paint will drain back into
the can—E. J. Simanek, Cicero, I1L

114

"A Few Simple Tricks That Aid
In Laying Linoleum

Laving lincleum so that it will not
tear, blister or buckle is not difficult.
First, unroll the linpleum in a heated
room and let it lie flat overnight, This
will make it pliable and less likely to
crack or tear when handled. In the
meantime, remove the guarter-round
along the baseboard. If the linoleum is
to be laid over an old floor where the
boards are cupped slightly, first clean
the floor thoroughly and wet the surface
uniformly as in Fig. 4. Then, before it is
completely dry, renail the floor as in
Fig. 3 with long galvanized roofing nails,
using two nails at each joist. Getting
neat fits at doorways and outside cor-
ners, pipes and similar projections is
easy if you use templates, A piece of
cardboard or scrap linoleum cut to shape
and then used as in Fig. 9 will help as-
sure an accurate fit around the door
irim. If the covering goes through into
the adjoining room, you can lay both
floors, leaving the width of the doorway
open and then cutting a piece to fit be-
tween the door jambs. Or, vou can
match the two pieces on the dotted line
as indicated in the lower detail. To get
a good fit around an outside corner, use
a thin cardboard or paper template to
extend at least a foot beyond the pro-
jection as in Fig. 2. Coat the upper sur-
face of the extended portion of the tem-
plate with glue or other adhesive. Then,
holding the template carefully in place,
roll the linoleum over it and press it
down on the adhesive. The template
will adhere to the linoleum, which now
can be rolled back and cut according 1o
the template to fit perfectly. After lay-
ing the linoleum, nail the quarter-round
to the baseboard only as in Fig, 1, with-~
out binding the lincleum at any point.
This precaution will allow the floor eov-
ering to expand and contract under
temperature changes without buckling,
Where you have to tack the linoleum
edge at a joint or at a doorway, cut slots
and drive the tacks in lightly. This will
allow slight movement. Figs. 7 and 8
show a good method of cementing a
large blister. Make right-angle cuts as
in Fig. 7 and trim the edges so that the
flaps fit true and lie flat. Spread the ce-
ment thinly. When you take up lino-
leum for storage or moving, roll it care-
fully and tie the roll as in Figs. 5 and 6
to protect the ends and free edge.
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Tnichs in LAYING LINOLEUM

Sammc CARDBOARD PATTERM
SLOTS CUT

MHAIL TO

- GLUED ALONG EDGE
BASEBOARD [~ wiTH %" CHISEL .
(1) METHODS OF ALLOWING FOR EXPAMSION .

ROOFIMNG MAIL
LIMOLEUM ROLLED

FOR STORAGE

LOOSE FLOORING
MAILED TO JOISTS

WET FLOOR

: EFORE MAILNG

TEMPLATE CUT FROM |
LINOLEUM OR
__ CARDBOARD

PROJECTION CUT
WITH TEMPLATE

CAN MATCH OM DOTTED @
LINE ALSO
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Heating Small Home Effectively
With a Circulating Heater

TiE
THE

COLD AIR ======
WARM AlR -—

Homes of three or four rooms with a clos-
et or small hallway located in the center
of the house can be heated effectively with
a heating stove as indicated, by using the
closet or hallway as a heat distributor.
First, a large grill is installed at ceiling
height in the closet or hallway wall next to
the room containing the stove. Then small-
er grills, leading to adjoining rooms, are put
in the other walls. In this way, heated air
will pass to all rooms as indicated by ar-
rows in the drawing, cold air returning to
the heater via the floors and doorways. The
reason this arrangement is an improvement
is that hot air rising to the ceiling often is
pocketed in one room because the door
openings are usually several feet below the
ceilings. The grills allow an unobstructed
passage from room to room for the hot air,
It may be desirable to install a false ceiling
below the grills to keep the closet clean.

Replacing Battery Ground Stud

On some ears
where, because of
restricted space, it
is difficult to start
the stud when in-
stalling the bat-
tery ground cable,
the job can be
done easily with a screw driver. First, slot
the head of the stud with a hack saw and
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SLOT., SCREWDRIVER M o

L"‘! d—in

GROUND STUD

then wrap paper around the screw-driver
blade so that it will fit tightly in stud
slot. In this way, the stud can be inserted
into its hole with the screw driver and
given a few turns, after which it can be
tightened with a wrench.

Paper Clip Inserted in Pen Holder
Used as Mimeograph Stylus

An efficient sty- i
lus for ruling lines :
on a duplicating
steneil can be im-
provised by plac-
ing a paper clip in
an ordinary pen
holder. The
rounded end
passes smoothly
over the stencil
without tearing it.

Hot Water Forced by Hand Pump
From Tank to Sink Faucet

To obtain hot, running water in rural
homes where neither electricity nor a
windmill iz awvailable for operating the
pump, a hand-powered installation such as
the one illustrated will work satisfactorily.
All that is needed is enough pipe to con-
nect-the hand pump, hot-water heater and

HOLDER

-hot-water faucet, as shown. When the cold-
“water faucet is turned to shut position,

water pumped up will be forced into the
tank of heated water, forcing the hot water
out through the open hot-water faucet. By
opening the cold and closing the hot-water
faucet, cold water will be pumped out di-
rectly —R. L. Stroud, State College, Ark.
r%m i ’I".H- II'“"-I-._.. o
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AKING the baby along on shopping

trips when sidewalks are covered with
snow will be a pleasure if you have a sled
like this one, which has a built-in compart-
ment for carrying groceries. Plywood sim-
plifies construetion, but if this is not avail-
able, the swan-shaped sides may be cut
from glued-up panels of tongue-and-
groove stock, placing the pattern so that
the neck runs with the grain to give maxi-
mum strength. Sawing the swans can be
done easily by cutting the neck and body
of each one separately, and then joining
the neck to the body with cleats or dowels.
Note that the bottom of the compartment
extends to form a seat. Handlebars are set
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in notches cut in the front and rear panels
of the compartment and a length of broom-
stick is inserted through holes at the ends
and nailed in place for a handle. Dowel
rungs between the swans at the front pro-
vide a footrest and a hand-hold. The run-
ners are shod with lengihs of flat iron.

Preserving Clippings and Papers
An excellent method for preserving let-
ters, newspaper and magazine clippings, or
other documents is to paint them with
transparent nail polish, shellae or lacquer.
The printing shows clearly through this
covering, which gives the papers a glossy
finish and keeps them from crumbling.
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By ed G. Korth

(' FTEN a silhouetie is more

forceful than a well-lighted
shot full of minute details. By
blacking out details and concen=
trating on outlines and masses,
interest is immediately focused
on the thought which the pho-
tographer wished to convey. For
example, Fig. 1 consists only of
black masses and outlines against
the sky and shows more than a
farm; it suggests evening as well
for, by the conventions of illus-
tration, sunrise iz usually repre-
sented by high tones to suggest
oncoming light. More than that,
the heavy tone, together with
the bareness of the trees, implies
an autumn setting.

Likewise, Fig. 2 can be recog-
nized immediately as a beach in
summer. In this picture the
woman's large hat, rolled sleeves
and sport slacks are well adapted
to an outdoor scene, and the pier
jutting into the water identifies
the location as a beach. If this
detail were omitted, the idea of
“beach” would not be implied so
readily. Also, the type of tree
suggests definite locality, where-
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as merely a mass of general foli-
age without well-known and
recognizable outlines would be
vague and general. In photo-
graphing outdoor silhouettes, be
sure that the sun is hidden com-
pletely, either by a heavy, dark
cloud or by sonwe object within
the picture, and that the subject
is backlighted, Exposure should
be on the short side and, for best
clond effects, a vellow, red or
orange filter should be used.

In Fig. 5, a building illuminated
at night by flood lamps forms the
“backdrop” for the silhouette of
a railroad crane. Without the
crane, this would have been an
ordinary record shot of a build-
ing. The diaphragm should be
stopped down sufficiently to ren-
der sharp images of both the sil-
houetted foreground and the
lighted building at “infinity."”
Sometimes an object seems suit-
able for a silhouette just as it is,
when really it needs the help of
additional lighting to outline it
strongly. Fig. 4 is an example.
The daylight streaming through
the large windows into the fac-
tory seemed to reflect sufficiently
from the floor to show the bottom
outline of the gear and the man.
However, the short exposure re-
gquired by the window area would
have allowed the floor and gear to
disappear in blackness. For this
reason a large photoflash lamp
without reflector was placed on the

floor behind the gear and controlled from
camera position to separate the tone val-
ues in the lower part of the picture. In
Fig. 3, the sparks rushing through the air
and the flare of the welding torch outline
the operator and equipment. A time ex-
posure is necessary here to allow the
sparks to form streaks, otherwise they
would register on the film only as tiny
points which could not be identified =o
easily as the streamers of light which we
see in welding operations. It is especially
important to warn the subject to remain
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perfectly still during a time expo-
sure on a photograph of this nature.
Being clearly silhouetted against a
very bright background, any move-
ment would cause a blur.

Sometimes it is necessary to use
two negatives for one picture be-
cause available light is not right for
showing both foreground and back-
ground objects. Fig. 6 is such a
picture. In this case a fast lens and
fast film had to be used to “freeze”
the movement of the fish. Alse, it
was impossible to stop down the
diaphragm far enough to bring into
focus both the fish and the visitors
in one exposure. Hence, two sepa-
rate shots were made, one of the
fish tank only, as shown in Fig. T,
which was taken with a lens stop of
f:3.5, and later the hoy and pgirl
were posed as in Fig. 9, the result
of which is seen in Fig. 8, The neg-
ative of Fig. T was printed first, and
then that of Fig. 8. Fig. 10 shows an
alternate method of photographing
the models against a sheet illumi-
nated by lamps placed low so as not
to be seen by the camera, and di-
rected against the sheet.

Many other interesting silhouette
pictures can be made following the
methods deseribed. For instance, a
shot of a model airplane against a
white sheet can be superimposed on
a photograph of a beautiful sky.
Housges and windmills, too, can ba
photographed as silhouettes indoors
and double-printed on sky scenes to
make composite prints that will pass
as actual outdoor scenes.

In making any silhouette, remem-
ber that, since there are no details of
texture to show the characteristics
of objects, they must be faithfully
represented in outline. Study the
scene carefully from all angles to
find the best camera position.




*Five of a Kind’ Photography Done With Mirrors

MIRRORS

Courtesy Pitteburgh Plate Glass Oo.

Photographing a SLI'}]E‘Ct in five different poses
witha qlnglr:- exposure is a simple trick done with
two mirrors. The mirrors, which must be large
enough to show the subjeet’s head and shoulders,
are supported vertically on a table at an mxgle
of about 72 deg. or enough to show four different
views. The camera is set directly behind the
subject in a line with the meeting point of the
mirrors, as shown in the detail, and the lamps
are placed above and behind the mirrors so that
— 1 the light is directed on the subject.

Camera Cleaner Made From Bulb and Old Shaving Brush

A combination brush and blower for
cleaning cameras, lenses, shutters, film
holders and other photographic equipment
can be made from an ordinary rubber bulb
of the syringe type, a shaving brush and a
ferrule about 1% in. in diameter. If the

brush has a rubber base, carefully cut away
the handle and remove the setting intaet,
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trimming it down to fit tightly into the fer-
rule. Next drill a hole in the base for the
bulb nozzle, which may be cut down to
about 14 in. Apply glue or rubber cement
to the nozzle, ferrule and base, fit them
together and allow them to dry. If the
brush is not rubber-set, remove the bris-
tles a few at a time and attach them to the
nozzle with rubber cement until a round
brush is built up, then wrap several strands
of stout cord tightly around the base.
—Howard Rozelle, San Diego, Calif.

Preventing Damage to Scales

Small darkroom
scales are delicate
precision instru-
ments, and to keep
them accurate
they must be
treated as such.
One of the chief
causes of damage
to these scales is
vibration, as a
slight jar will cause the beam to strike
against the stop. If a small weight is kept
in one of the trays while the scales are not
in use, damage from this source will be
minimized —Wm. Swallow, Brooklyn, N. Y.
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Piece of Rope Nailed to Board

Provides a Handy Door Mat

If you want a door mat that will last in-
definitely under severe use, just nail some
34 or l-in. rope to a wide board as indi-
cated. This mat is especially suitable
around a cabin during rainy weather.

Watch Is Chronometer Substitute
In Air Navigation

With the cost of aviation chronometers

beyond reach of the average student pilot,

and with a shortage of such timepieces,

government bulletins point out that a “dol-
lar” watch is an adequate substitute. To
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check elapsed time in flight, the watch is
merely set at twelve o'clock when taking
off. Obviously this timepiece is not used
for recording the time of day, but it is ef-
fective in checking cross-country perform-
ance, The watch is fastened permanently
to a clip board, as shown, by removing the
back and securing it to the metal clip with
small bolts. After pressing the watch into
place on the back, it is ready for use. In
actual operation, the aerial map is clipped
to the board at the top and held in place
at the bottom with a large rubber band.
The true eourse to be flown is marked on
the map. Since the pilot has little oppor-
tunity to study maps, two additional rub-
ber bands are snapped over the board and
map to the right and left of the course
being flown. A glance at the map brings
the pilot's attention quickly to the area
with which he is concerned. Knowing the
plane's air speed, and being able to follow
the course readily, it is possible with this
simple equipment to do a better navigating
job than would otherwise be possible.

Fitting to Clean Clogged Oil Line
With a Tire Pump
Cleaning out an | :
oil or gas line, or
any other feed
pipe that may
have become
choked with sedi-
ment, will be
greatly simplified
by making a fit-
ting like the one
shown. Cut the
valve from an old
inner tube and
solder to it a fitting L

that will screw on ;

the choked line. When air is pumped into

the wvalve, it will blow out the sediment.
—Frank Sykora, Chicago.

Testing Pre-Heat Temperature
When Welding Aluminum

In shops not equipped with a pyrometer,
the pre-heat temperature at which alumi-
num is ready for welding can be deter-
mined by rubbing a pine stick across the
metal or dropping a pinch of sawdust on it.
When the stick or sawdust chars, the alu-
minum is at the proper heat for welding.
Also, if half-and-half solder melts when
held against it, the metal is hot enough for
working. However, the temperature of
large aluminum-alloy castings should not
exceed T00 deg. F., or they may collapse
of their own weight.
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DJUSTABLE to one thousandth of an
inch, the micrometer boring head
shown in Figs. 1 and 2 makes an excellent
accessory for your lathe or drill press. It
can be used as a substitute for large drills
not usually found in the average shop.
The head demands precision machining
and should not be attempted unless yvou
are well up on your lathe work.

Start by making the body. This is a sim=
ple job of turning and recessing, The hot-
tom of the bored hole must be perfectly
flat and smooth and the slotted opening in
front ean be run in with a small end mill,
with the work mounted in a milling at-
tachment. The cross hole is not bored until
later. Next comes the slide block, which
is turned round, and then off-centered 15
in. on each side to
get the. oval shape
shown in Figs. 6 and
7. The Hat across
the outer end is
milled, while the
back is a simple
turning joh, as
shown in Fig. 5. The
shoulder should be
turned down care-
fully so that the
slide block will be a
stiff slide fit when
body, slide block

[ TURMED OFF-CEMTER
157 MAJOR AXIS 15"

ADJUSTING SCREW
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PRECISION BORING TOOL
GRADUATED TO 001 IM. CAM
BE USED IM DRILL PRESS DR
LATHE AMD 15 ADJUSTABLE

14" EACH SIDE OF CENTER

2 @

SECTION — ¥4 FULL SIZE
(ADJUSTING SCREW MOT SHOWM)
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HOLDING
SCREW

RELIEF I CEMTER
i OF EI.IDE BLOCK

’ “IGHI’
'\\ CLEARAMCE :

40-PITCH LEFT-
HAMD THREAD

25 GRADUATIONS '
ON HEAD OF
ADJUSTING SCREW

and back are assembled. With the assem-
bly made, the cross hole for the adjusting
screw is bored and threaded, as shown in
. 8. The thread is 40-pitch, left hand,
e leved about 14 in. on either side of the
slide block, as can be seen in Figs. 3 and 4.
The left hand thread is preferable since it
will advance the boring bar when the ad-
justing serew is turned clockwise.

The adjusting screw is made last. It is
40-pitch to fit the hole in the slide block.
One end is shouldered and fitted with a
socket-head set screw, which is pinned in
place., The free end is tapped to take the
%46-18 holding screw, as can be seen in Figs,
3 and 9. Graduations on the head of the

HEAD SETSCREW

adjusting screw can be
cut on the lathe if vou
have a 23-hole divid-
ing head; otherwise
the markings must be
set off with dividers.
Numbers look best if
stamped with steel
marking stamps, but
they also can be
scribed or etched. One
complete rotation of
the adjusting screw
advances the boring
bar .025 in., while each
small division represents .001 inch.

The most important point of the machin-
ing is the fit of the slide block between the
inner faces of the body and the back. It is
important that the block must be an accu-
rate, stiff slide fit as any play will destroy
the rigidity of the head. To take up play, a
light shaving is removed from the shoulder
of the back piece.

Boring bars used are conventional shape
and can be ground from the stub shanks of
old drills, A Y-in. bar will bore 4 to ¥~
in.; a ¥5-in. bar will bore from 14 to 1-in.,
ete. If the boring head is used on the drill
press, the speed must be reduced to suit
the operation.

Torch Setup Is Used to Harden Small Tools on One End
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Rivet sets, punches and similar tools that
are to be hardened on the end only may
be heated conveniently with a torch in the
manner shown. The tool is set on a piece
of firebrick or asbestos, or otherwise sup-
ported in a vertical position so that the
flame of a torch can be directed down on
the end to be heated.

Cash for Your ldeas

We pay cash for shorteuts felling how you selved
these little problems pertaining te your home, work-
shop, car, work, sport or hobby. Send in sketeh,
pheoto, or both, and a brief explanation fo Technical
Editor, Popular Mechanics, 200 E. Ontario, Chicage 11.
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" Guide Strips Level TW1sted Board for Plamng

= (o J

A warped board can be planed to a true
level surface by fitting side guide strips to
it and then running the work on a drill
press fitted with a planer head. A similar
operation can be done on a circular saw by
using a dado head or molding head with
straight knives. First, the work is placed
on a level surface and rocked by hand to
determine the high spots, after which it is
leveled by fitting small wedges under it as
shown. This should be done carefully in
order to strike a level plane with the re-

moval of the least possible amount of wood.
With wedges in pIIE]tr:e sl:razght guide strips
of 3j-in. stock are nailed in place, one on
each side. Wheu placed on the drill table
for planing, the guide strips provide an ac-
curate working ?ﬂe If the work is run on
a circular saw with a molding head, the
first cut is made through the center, after
which the fence is set over and alternate
cuts made on each side of the center by

reversing the work. This is re'f-eated until

the whole surface is planed evel. Once
one side has been trued, it is a simple mat-
ter to plane the o pomte side with the
planer ﬂeaf.i in a cﬁ’xll press. The guide
strips are not needed for the second cut. If
hoth sides are to be worked on a circular
saw, the guide strips should be wide
enough to extend beyond both surfaces and
are left in place for both operations.

Rope Prevents Stones Sticking Between Truck Wheels

Troubled by stones and other objects
ladging between the multiple dual wheels
of an army truck, one driver solved the
problem by using a heavy rope between
the wheels as indicated so that it served
as an endless belt. The rope will not rub
against the tires and will dislodge imme-
diately any object between the wheels as

they rotate.
—Orin B. Dunn, San Franeisco, Calif.

Hints on Avoiding Damage to Car
In Removing Tires
When ch tires, always remove the
spare before jacking up the car; then, if
the spare sticks in its holder, there is less
danger of pulling the car off the jack. When
it is necessary to repair a tire, always take
it off from the inside of the wheel. This
will avoid marring the painted surface on
the outside with the tire tools.
—Opie Read, Jr., Chicago.
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Hooks on Ends of a Level Help
When Leveling Large Objects

To level large tanks or other objects as
they are lowered onto supporting piers or
foundations, one mover fitted his level with
hook plates that could be swung out and
held with clamping screws whenever nec-
essary. The hooks engage the underside of
the object so that the level will show an
accurate reading.

How to Bend Angle Iron Neatly

The next time
you want to bend
a piece of angle
iron at right an-
gles, try the meth-
od shown. First,
drill a small hole
in the position in-
dicated and then
saw out the V-
shaped piece of :
metal in the usual way, having the bottom
of the V end at the hole. Metal removed in
drilling the hole prevents buckling at this
point and permits the iron to be bent neatly,

—Robert Clark, Chicago,

Quick-Change Tongue for Trailer
To Pull It With Horses

Occasionally
finding it desir-
able to hiteh a
team of horses to
his trailer, one
farmer rigged up
this tongue exten-
sion which can be
attached or re-

KMOB BOLTED TO
EXTRA TONGUE
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moved in a few seconds. Since his trailer
hitch was of the ball-and-socket type, an
extra ball was bolted to the extension and
a loop of flat iron was bolted to the trailer
tongue about 2 ft. back of the hitch socket.
With this arrangement, attaching the ex-
tension is just a matter of inserting the
rear end through the iron loop and grip-
ping the ball in the trailer-tongue socket.

—E. H. Gorton, Maryville, Mo.

Metal Scriber on Square
Is Easy to Use

One hand is free
to hold the work
when this metal
seriber is used on
the end of a com-
bination square.
After a discarded
tap has been
pointed, a nut is
screwed on, and
the tap isg screwed
into a hole which
has been drilled
and tapped about
14 in. from the end
of the square.
When about 14 in. of the point shows on
the other side of the square, the nut is
tightened to hold the tap in position.

—Stanley Peterson, San Francisco, Calif,

Bench-Saw Miter Used as Guide
For Cutting Pieces of Glass

FPlaced upside down on the saw table, a
bench-saw miter provides an excellent
straightedge for cutting glass. The miter
can be squared on the front edge of the
table or adjusted to any angle. In use, the
saw blade is lowered below the table, which
then is covered with a piece of newspaper
on which the glass is laid. The paper cush-
1ons the glass and its column lines aid in
aligning the glass for cutting.

—Jack Stanley, Hollywood, Calif.
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BELTS

Y"DU can buy cloth-
hacked abrasive in 10
tn 50-yd. rolls and make
your own sanding belts at
a considerable saving in
cost. By making your
own you can use special
grits and abrasives as
needed. Start by taking
the length from an old
belt, allowing for the
joint, as in Fig. 1. Next,
remove the abrasive from
each end of the belt by
rough sanding, as in Fig.
3, with a eoarse, silicon-
carbide stone—the kind
used for dressing grind-
ing wheels, Then dampen
the joint with water, Fig,
4, Let it stand a few sec-
onds to soften the adhe=
sive, and scrape with a
knife as in Fig. 5, If the
belt has a light eloth
backing, make the joint
by dry sanding only, in
order to avoid puckering
the cloth. Line the joint

3" FOR BELTS 87 TO 20" LONG, %"
FOR BELTS OVER 207 LOMG AMD

Tt Y
WIDE
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SANDING

COARSE SILECOMN
CARBIDE

= B} SCRAPE CLEAN WITH KMIFE

, 60° FOR BELTS 3 WIDE

up over a backing board hav-
ing a straight edge, Fig. 2, and
nail to prevent shifting. Slip
a sheet of newspaper under
the joint, apply glue, and then
clamp as shown in Fig. 7. Use
hot glue or casein. Avoid
quick-drying flexible cements
and most other cold glues as
they dry stiff or lack strength.
Fig. 6 gives average joint di-
mensions. The double skive
{abrasive removed from both
ends of belt) is recommended
for all belts except 50-grit or
coarser. These roughing belts
can be made with single skive
(abrasive removed from one
end only) since a smooth-
running joint is not essential.




Ladder Seat Is Held Horizontally
By Adjustable Brackets

ADJUSTABLE =T "'ll."ﬁ
BRACKET 3 .
i 13" X 17 FLAT IRON
e

Two adjustable brackets on this ladder

seat permit it to be supported in a horizon-"

tal position regardless of the-angle at which
the ladder must be used. The seat has two
flat-iron hooks that slip over one rung and
two brackets that fit over the next rung
below the hooks. The brackets can bhe
shortened or lengthened to level the seat.

—F., Farmer, Huntington Woods, Mich.

Shallow Groove in Bench Top
Retains Small Parts

Small parts such
as secrews, nuts
and tiny bolts will
not roll off wour
assembly bench if
a groove is cut in
the top near the
edge as indicated.
The groove will
not interfere with
your regular
work, and’is better than nailing a cleat to
the edge of the bench to retain the parts.

—Ronald Eyrich, Milwaukee, Wis.

Tar Paper Embedded in Concrete
Reduces Sweating of Floors

A simple preeaution when pouring con-
crete floors will reduce their tendency to
sweat, and do much to prevent mildew for-
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mation. After the cinder base is ready, lay
tar paper over it, then pour concrete about
an inch thick, followed by another layer
of tar paper, then the rest of the concrete,
This suggestion is especially applicable to
granaries and meat houses where an aceu-
mulation of moisture may cause food spoil-
age—H. W. Swope, Danville, Pa.

Teeth Per Inch of Hacksaw Blade
Shown at a Glance by Gauge
Instead of. =
counting or guess-
ing at the number * ¥
of teeth per inch '
in a hacksaw.
blade, whenoneof
a certain type is.
required, make |
and use this gauge.
It consists of short
pieces of blades of
the different teeth spacings which are
loosely. riveted together, and have the
number of teeth per inch stamped on them.

Keeping Hole Clean Saves Time
‘When Using a Star Drill

You can save
both time and la-
bor when using a
star drill if the
hole is cleaned
frequently to re-
move chips broken
off by the drill. It
takes energy to
pulverize these
small pieces when
drilling a hole in
the usual manner.
Blowing into the
hole through a
length of small tubing will clean it, and also
permit you to keep your face far enough
away to avoid getting dust in your eyes.

TinyScrew Jacks Have ManyUses

Layout men and
operators of mill-
ing machines will
find these little
serew jacks handy
in their work. The
top and base can
be made of scrap
steel and the
serew can be a
machine screw or
bolt, the head of
which is turned to

2" MACHINE -'—'-'_
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the shape indicated. The screw and base
should be casehardened to give the jacks
long life. If desired, the range of the screws
can be increased by providing extensions
to fit over the tapered tops, the extensions
being made in the sizes most used in your
particular worl.

—H. D. Chapman, Mount Rainier, Md.

Removable Strip to Clean Chaff
From Between Double Walls

i When sheathing

I : inside walls of
INSULATING BOARD outbuildings and
barns with insu-
lating board, one
builder fits a 1 by
d-in. strip on top
of the sill and at-
taches it to the
studs with screws.
Then the insulating board is placed on top
of the strip and nailed to the studs in the
usual way. The strip can be removed and
replaced any time it is desirable to clean
out dirt, dust or chaff that falls between
the walls and collects moisture.

"" -b'-:. .--r T

Turn Button Prevents Raising
Of Sliding Bolt Lock

A garage door
locked on the in-
gside by a bolt
which engages a
hole in the floor
sometimes can be
opened from the
outside, To avoid
this, serew a turn
button above the
bolt high enough
to allow the bolt
to clear the hole
when the button is
horizontal.

Tilt Scale Impmves Drill Table

A scale on the
underside of your
drill-press table
can be used to ad-
vantage for vari-
ous jobs, such as
drilling holes at an
angle. Any stand-
ard machine scale
reading to 45 or 90
deg. at each side of the center can be used.
A ten-cent protractor is excellent. The in-
dex pointer can be cut from sheet metal
and fastened to the column clamp.

BUﬁﬂN i
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Easy Method of Cutting Bridging
Used in Bracing Floor Joists

TUT TWO PIECES B
AT A TIME

i 3 £

Here is an easy way of getting both the
right bevel and the correct length when
cutting bridging stock for use hetween
joists. First, nail two short lengths of the
bridging stock together at one end. Then
place these in position between the joists
about 1 in. above their lower edges, as in-
dicated, and saw about two thirds of the
way through them, using one of the joists as
a vertical guide for the saw., Complete the
cut with the work laid on a plank so the
severed pieces will not fall out of reach.

Slotting Heads of Large Rivets
Makes Them Easy to Remove

The next time
vou have a num-
ber of large rivets
to remove, slot the
heads with a hack
saw and then use
a cold chisel in the
usual way. You
will find that the
slot permits the
chisel to break off
half of the head
easily, after which
the other half is
cut off, thus making the job of removing
the head much easier than when you cut
off the entire head in one piece.

@[ A noisy Ford clutch often can be cured
by tichtening the nuts on the two strut rods
which fasten to the flywheel housing,.
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Abova, chocking wheel for hidden eracks by tapping
it lightly with a screwdriver. A good wheal will pro=
duce a metallic ring; o crocked wheel, a dull thud

KIND OF ABRASIVE

There are two artificial
abrasives used in moking
grinding wheels — (1) Alu-
minum Oxida, (2] Silicon
Carbide. Eoch is mode in
a regulor and special type

DARK GRAY.-
ALMOST BLACK

Rag ulor
Aluminum Oxide

Special

Aluminum Oxide

s Ragi-'l'-:rr' -
Silicon Corbide

Very hord
but britile

" Cast iron, bross, copper,

Gloss, marble, camented

WHEEL

By Sam Brown

KENOWLEDGE of
4 grinding wheels pays
out in better grinding,
This is true even in home
shops with limited selec-
tion, since the "know
how"” enables the work-
man to manipulate or
dress the wheel to get the
desired result.

= ﬂl B A
C_v"s‘gﬁ- COLOR 15
Wy A CLUE TO
Fos GRAY | B
8 | ABRRASIVE

SPECIAL
= ALUM.
OXIDE

aluminum

corbides

FIVE CHARACTERISTICS OF GRINDING WHEELS

v ot} GRAIM SITES il
Wery | . | Wry
GRAIN SIZE ot Coorse| Madivm | Fine Eing | Sizas®
sive grains per inch. Thare 10 14 4 8o 1680 320
are 25 common graln sizes 14 45 #0 220 | 400
G it : Creete 20 | s | 100 | 240 | s00
or Mgrits o e O F—1 — 24 120 | 600 |
0o o * Water floated for classificotion
GRAIMS. RELEASE ™ GRAINS ARE HELD FIRMLY
EASILY <\ z o WHEEL GRADING
GRADE (Hord or Soft) A @ ‘q}.‘ ;l:!'..- Grod Maorton | Corborundum
Grade indicates strength & iy L e - ’ | System |  Spslem
of bond. It has nothing ta .‘.’T ﬁ T "5: o o : '-;I%- Il Yary !E: | E"}' vaft
do with the hordness of d i = / o ' \E ? soft G | T
the obrasive grain '-\'IE-‘LHI." ™ erprine L g . — Soft
POSTS SOFT POSTS HARD t;' R
Saft 1 f__'}
o "-".D:" " a %o "
STRUCTURE g?ﬁ fin Sfesgr e e | (S S
So8e oy & & W
Sructure indicofes |.pq:-'ng ?:.t-’ qo.f 31'1“: @ u“on :" L Medium
3 L L o %a,0 " L
of groins, This b a special L o = Medium an K
featurs.  Most wheels ore CLOSE MEDIUM WIDE a i
not mode fo siruchure Mu?;: 0-1-23 4-5-6 7-8-9-10 - I_a
Car P Har
T D3-02-D1 FA-F1 F2.F3 Q G
Hord R P
VITRIFED—Used for 75% of all 5
KIND OF BOND whmisly T Exira hord
Bond & riaterial used to SILICATE —Ganorates less heat Very u D
hald 'Elrain:. 'ID'gﬂ'lh er. There RESINOID—For th "Pacd hard w
are five moin kind ¥ RUBBER —Ffor high speed, evpe- "——I er— ——
chatt i ciully cut-off wheels Morlon system runs alphabetically |
bonds SHELLAC —Far high finish from saft to hard. Carbarvndum
systern is alphobet in reverse
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SELECTION eziC

Anatomy: What
you might call the
“bare bones" of
grinding wheels is
pictured in the tab-
ular diagram shown
below Fig. 1. The
two types of abra-
sive grains—alumi-
num oxide and sili-
con carbide—are
sold under wvarious
trade names, such
as Aloxite, Alun-
dum and Borolon
for aluminum oxide,
and Carborundum,
Crystolon and Car-
silon for silicon car-
bide. Color is a good
means of identifica-
tion, silicon carbide
wheels being almost
black, while alumi-
num oxide wheels
run from light to
medium gray. A
white wheel indi-
cates aluminum oxide with a special porous bond and with
the grain itself treated so that it is not as tough as regular.
Red wheels are aluminum oxide with regular vitrified bond
and the same treated grain used in the white wheel. A green
wheel is a very hard type of silicon carbide. The nature of
other physical characteristics—grain size, grade, structure
and bond—should be plain enough from the diagram. Fig. 3
shows a few shapes in which wheels are made.

Selecting the abrasive: When the material to be ground
is hard and tough, the right abrasive to use, Fig. 2, is hard,
tough aluminum oxide. If the work is extremely hard, such
as glass or cemented carbides, it must be ground with silicon
carbide. In addition to being very hard, silicon carbide
grains have sharp corners, which make the wheel ideal for
grinding soft metals and nonmetallic materials. As long as
the material being ground is not tough, silicon carbide does
excellent work. When you get up to metals with a tensile
strength of 50,000 lbs. per square inch or more, the silicon
carbide wheel beginsg to wear away fast without deing much
cutting because the brittle grains break down against the
tougher material. Hence, the general rule that all high
tensile strength materials (this includes all of the steels)
can be ground best with aluminum oxide. On the other
hand, aluminum oxide is not so good for low tensile strength
materials such as brass, plastie, wood, ete. These materials
are not tough enough to fracture the tough grain and each
grain simply wears to a dull, noncutting edge with resultant
loading, glazing and burning.

The special types of aluminum oxide feature a grain some-
what less tough than regular. These wheels are excellent
for grinding carbon and high-speed steel tools because the
ready fracturing of the grain keeps the wheel continually
sharp, fast-cutting and cool. The obvious drawback is rapid

DECEMEER, 1944
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The Selection of
GRAIM SIZE*

Soft moterials ruquim coarse
grain; hard maoterials re-
quira fine grain
Ropid removal of stock re-
quim CoOOr e gnﬁﬂ
A fine finish requires fine
grain

oth grig

wheel wear. Special (green) silicon
carbide is the only abrasive other
than the diamond hard enough to
cut cemented carbides.

Selection of grit and grade: Fol-
low the simple rules given in the
table below Fig. 1. The key to ge=
lecting grade is: The harder the
material, the softer the grade. Hard,
dense materials resist the penetra-
tion of the abrasive grains and cause
them to break down quickly, When
the bond is weak (soft grade), it
releases the dulled grains quickly,
exposing new, sharp grains. The
second rule—contact area—can be
explained by the fact that a wide
contact area, Fig. 4, spreads the
stress over a considerable number
of grains. The bond, therefore, must
be weak (soft) so that the lessened
force against each grain can hreak
it loose when it becomes dull. When
the contact area is small, as in cy-
lindrical grinding, all of the stress
comes on a very few grains. In this
case, a hard grade (strong bond
posts) is needed to hold the grains
so that they will not be torn away
before doing their share of cutting.

Wheel recommendations: Specific
recommendations can be used to
a&vanl;fe whenever the wheel
specified is available. The table be-
low Fig. 4 gives a condensed version
of tabular matter supplied by all
manufacturers of grinding wheels,
Obviously, very complete hair-
splitting tables are useless to the
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REQUIRES VERY

SOFT WHEEL

The h!.“, 0 of

EE.I,EE.

8 "“"!H-m:ham“" can

MEDIUM CONTACT

AREA
GEMERAL RECOMMEMDATIONS®
Material A0 Gril
or Oparation it B e e ML

Aluminum 5.C. M 0@ 40 Saft
Bross s 36 &0 | Scft 1o Med
Caut Iran 5.C 30 | 46 | Soft ta Med
Chisals {wood) A.D, — &0 Medium
Copper 5.C. 36 | 60 | Soft to Med
Cork £C 34" 46 Soft
Duralumin AL a0 45 Soft

| Drifls (H.5.5.) AD.fwht}| - &0 Medium
Glass 5.C.(grean)| 80 20 Medivm
Grinding [gensral) A, O, 4é 40 Medium
Mal. lron (annesled) A Q. 0 4% Hard
Mal. Iron (nol annecled) S G 30 A6 - Hard
Plastic 5.C. b 120 Medium
Rubber (soft) 5.C 24 46 Soft

(3) Rubber (hard) 5 34 A6 Soft
Sows (gumming) A O, - &0 Medium
Steel (soft) A0, 46 &0 Medium
Steel (carbon) A0 4 | & Medium
Stasl (hi-speed) A0 45 0 Soft
‘Walds (srmooathing) AO 24 46 | Med. to Hard
Wood (hard) 5.C. 24@_[ 30 Soft |
Wraught Iron AO 0 45 | Med. to Hard

1 White or red aluminum oxide alsa vsed
2 Tends to load if fine grit is vsed
3 Resinoid bond prefercble

* Al wheels vitrified bond.

Structure is nol considerad

EMBEDDED |
LOADED

ME‘I'AL CHlFS

N WHEEL
'WHEEL

GEAINS WORM DOWN
LEVEL WITH BOND
GLAZED WHEEL
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average worker because
he does not have the
wheels, The best system
of selection is to know
why a certain wheel
should be used, and then
manipulate such wheels
ag are available to get the
desired result.

Dressing and truing:
When a wheel becomes
loaded or glazed, Fig. 5, it
is necessary to press some
hard object against it
while rotating to restore
the cutting edges. Sim-
plest device for this is the
star-wheel dresser, Fig. 6.
The metal disks and
wheels are actually much

WHEEL IN
TOOL POST ROUND BAR
GRINDER

DECEMEER, 1944
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FIXTURE FOR
DIAMDND
DRESSER

BELOW CEMTER

CORRECT POSITION
OF DIAMOND TOOL

] CUT 15 ALWAYS
VERY LIGHT, MOT
COWER 001 IMCH

RAPID TRAVERSE'
FOR FREE-CUT-
TING WHEEL.
SLOW TRAVERSE

.@ FOR SMOOTH
FIMISH

Dressing remoeves the
outer dulled layer of
obrasive grains and ex-
poses new charp groins.
Truing is precision dress-
ing so thot the whesl
runs perfecily frue. Prop-
or monipulation of the
dressing tool can alter
the wheal's cutting action
within reasonable limits

softer than the grinding wheel,
but by using firm pressure the
faulty abrasive grains can he torn
loose. This dresser is worked
freehand, but always supported
on the tool rest. It should not
spark. Sparking iz an indication
that the grinding wheel is cutting
the dresser and therefore, the
dressing tool should be pressed
harder against the wheel. The
stick-type dresser is inexpensive
and efficient. It is a very coarse,
silicon carbide abrasive, which
readily cuts the finer grain of the
inding wheel. Best of all is the
iamond, especially for precision
dressing (truing). It should be
used only for precision work. If
dressing requires removal of em-
bedded metal chips or heavy shap~
ing, the star-wheel or stick dresser
should be used first, and can then
be followed by the diamond. Use
a simple jig like the one shown in
Fig. 8 to hold the diamond dresser,
Always contact the wheel on or
below center and always at a drag
angle, as in Figs. T and 9. Fig. 11
indicates how the dresser can be
held when dressing the wheel of a
tool-post grinder. Fig, 12 pictures
the ssing of a recessed wheel
mounted and used on the lathe.
. An important feature of dia-
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USE PROPER
WHEEL SFEED

mond dressing is the depth of cut
and the speed rate at which the
diamond is moved across the
wheel. In all cases the cut must
be very light, not over .001 in., as
shown in Fig. 10. A fast traverse
opens up the wheel, making it, in
effect, a coarser grain and a softer
grade than it actually is. A slow
traverse makes the wheel, in ef-
fect, finer grain and harder grade.
For open dressing vou use a max-
imum depth of cut, and the dia-
mond is pushed just once, and
quickly, across the wheel. When
dressing the wheel for fine finish-
ing, the depth of cut is held

to a minimum, and the tra-
verse is made slowly and re-
peatedly until the cut sparks

out. By applying these rules,
a wheel can be made coarser

or finer, harder or softer.
Wheel safety: A lot has

been said about wheel safety,

and, while we pass over this

quickly, simply by referring
1 you to Figs. 13, 14 and 15, it
is of prime importance and

should not be neglected. Al-

ways cheek a new wheel for

cracks by striking it with a
screwdriver as in Fig. 1.

Trouble-shooting: Some of

the common faults encoun-
tered in grinding are listed in

the table shown below Fig.
13. Observe how the work

and wheel can be manipulat-
ed for hard or soft effect. This

can be used to advantage in

FAULT CAUSE CORRECTION
WHEEL Wrong wheesl Use coarser grain or open siructure wheel
LOADING . T T e e ]
(Matal chips | Faulty dressing Dress with ropid traversa
embadded Faul : Use slower wheel spead and foster work
in wheal) S Dpiation speed or fraverse
Gﬁ';ﬁﬂ-ﬂ Wrong wheel Use coarser grit, softer grade
{Slick, shi e e . Tz
:;:nn:n;:: Faulty dressing Use foster troverse with deeper penatration
= dil::.nm Faulty ocparation | Use more pressure, Increase work speed
e Use coarser grit and softer grade
DOES NOT Whaal Open up w!'lm.-[ by Fast dressing
cur is 1o0 Docreose wheel speed, wheal diometer
[Glares and hord and width
Enns) Inerasie work speed and pressure
Use harder wheel
Dress with slow trawerse and wery little
RAPID ‘f"'"'”-"’l panetralion
WHEEL is foo -
WEAR saft Increase wheel |puu|:|_. wheel diamater
and width
Dﬂ{lﬂq‘m 'ﬂl’ﬂfk SFHﬂ‘d |:|n|:| pressurs
Wrong whesl Check abrasive, grit and grode
ROUGH Wheel out o - '
WORK of round SR AT
Maochine fauli Chack beorings and wheel mounting

making one or two wheels
do a wide variety of work.
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Engine Exhaust Heats Water Used in Milkhouse

Utilizing the exhaust

o)
ey

from a small engine, one

— TAMK

farmer heats water inex-
pensively for use in his
milkhouse. The exhaust
pipe is run through a
small tank as indieated
and, after operating the
engine at chore time to

EXHAUST
FROM
EMGIMNE

pump water and run a
cream separator, there is
plenty of hot water for
washing the separator,
buckets and other ulen-
sils, The exhaust pipe is
best shaped from seam-
less tubing, but if this is
not available, it can be
made from pipe and fit-
tings as indicated in the
detail. In an exhaust pipe
it is better to make slow
bends with short nipples
and 45-degree elbows
than to make sharp bends
with 90-degree ,elbows.
Slow bends offer less' re- ~
sistance to the passage of
exhaust gases. The tank
can be made of sheet met-
al, or you can use an old washboiler or
other container of suitable size and shape.
You can make watertight joints where the
pipe passes through the tank by threading

the pipe and using flanges or nuts to

squeeze suitable gaskets tightly against the

inside and outside surfaces of the tank.
—Charles Swope, Danville, Pa.

Barbed Wire Keeps Hay Bales From Slipping on Truck

To keep bales of hay, straw, ete., from
shifting while being hauled on a truck, one
driver uses lengths of barbed wire, These
are laid both crosswise and lengthwise of
the truck between the layers of bales as

Lo
N e

BARBED
WIRE

DECEMEER, 1944

they are loaded. The barbs on the wire dig
into the bales and thus help prevent them
from shifting out of place.

Needle With Strip Through Eye
Holds Tags for Easy Removal

One shipping
clerk who had
trouble keeping
tags conveniently
at hand without
having them scat-
tered by the wind,
used a holder like
the one shown 1o

avoid the trouble.

W
RUBBER 1 N
The holder was

merely a large darning needle having a
strip of inner-tube rubber run through the
eye. The rubber permitted the tags to be
glipped off the needle but was resistant
enough to keep them from being blown
off by the wind.

—Dana French, Fitechburg, Mass.
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Waterproof Cover for Memo Pad
KEpt Outsnde Ofﬁce Door

ORDER ON

LEA\"E mun-
MEMO PAD

Men who operate small businesses alone
and have to close their offices when away
for an hour or two, will find this memo pad
located on the wall outside the office door
handy for their customers to leave mes-
sages and orders. The pad is kept on a
sloping shelf nailed to the wall and is cov-
ered by a cake pan, which is hinged to the
shelf at the back. In this way, the pan
must be held up by the writer and there
is no possibility of it being left off the pad.
The latter is raised on a wood block so that
it will not be damaged by water running
under the pan in case of rain.

—LCharles Brownold, Woodmere, N. Y.

Twine Facilitates Use of T-Square

. A piece of twine
tied around or
otherwise fas-
tened across the
top and one side of
a drawing board
near the edges,
helps in moving a
T-sguare along
different levels of
the drawing, The
twine also lifts the square sufficiently to
keep the edges of the drafting paper clean
and unfrayed.

Glass Tubes Cleaned Safely
With Hydrofluoric Acid

Hydrofluoric acid, which attacks most
substances, ineluding glass, can be used in
a very dilute solution to clean boile_r
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gauges, retorts and other glass objects
whose shape makes internal cleansing dif-
ficult. Immersion in a 5 percent solution
for 15 or 20 min. is usually sufficient, after
which the glass must be rinsed thoroughly
in running water to be sure that all traces
of the acid are removed.

—W. F. Schaphorst, Newark, N. J.

Screw Plugs Are Center-Punched |
To Prevent Leakmg
If a leak devel-

ops around a small
serew plug used in
a tank or pipe and
it is impossible to
pull it up tight
enough to stop the
leak, remove the
plug and center-
punch both ends.
In most cases, this
will spread the
metal enough to make the plug ht the hole
tightly, even though the threads may be

worn shghtly
cgur wm ow Frame

w.T-M
How to
In Concrete-Block Walls
When walls are

made of concrete
blocks, window
frames can be held
securely and made
more draftproof if
l-in. strips are
nailed to the
frames as indicat-
ed. The strips will

! fit into the ends of
the blocks at the window opening and, if
the heads of some of the nails holding the
strips are allowed to project about 14 in.,
the mortar around the frame will adhere
to it better.

Guide Notches Improve Stapler

If you use a sta-
pler of the type on
which the head
covers too much of
the paper to posi-
tion the staples
accurately in the
work, file one or
more notches in
the edge of the
bottom plate to
serve as guides
when inserting the paper. Filling the
notches with red paint or nail polish will
make them easy to see.

LIME OF STAPLE
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IMPREGNATING WOOD
chamben

N G UGCUILIL

How wood is toughened
and hardened with resin
plastics; also preserved,
flameproofed, water-
proofed and dyed

By J. B. Mullen
QOFTWOOD, inexpen-

sive and easy to work
with ordinary tools, of-
fers many unusual op-
portunities in craftwork,
as it can be substituted
for items normally made
of glass, plasties or metal,
if it is impregnated in a
vacuum chamber. For
example, ash trays can
be made of flameproofed
softwood, and toys can
be given a color penetra-
tion instead of a surface
coat of paint which chips
off. Although the equip-
ment deseribed here is
intended for small items
only, larger units of the
same general type, but
using vacuum pumps,
can be built for larger work.
For small work, all that is needed to
vacuum-impregnate softwoods, such as
white pine and balsa, is a small water-jet
vacuum pump obtainable at any labora-
tory supply house for about a dollar, and
a few pieces of pipe and fittings, A 4-in.
pipe nipple, 6 in. long, will serve as a
vacuum chamber, One end of this is
sealed with a pipe cap, and the other is
fitted with a standard flange over which
a gasket and cover plate 1% in. thick are
secured with belts. Twao holes are drilled
and tapped in the cover to take 14-in. pipe
nipples, one of which is fitted with a globe
valve, Fig. 3. The unit is supported by
flat-iron legs. A hot plate or a water bath,
as shown in Figs. 1 and 6, should be pro-
vided to heat the unit when required. For
a permanent installation, the water jet,
Fig. 2, can be serewed into a valve over
the sink, or, for a temporary installation,
it can be attached to a faucet with an @
adapter as in Fig, 1. Heavy rubber tubing, §

TO AT COUPLING

HIPPLE
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such as vacuum or pressure tubing, should
be used to connect the water jet to the
vacuum chamber. Another length of the
hose is run from the globe valve to a pail
containing the impregnating solution.
Waterproofing: Softwood articles such
as toys can be waterproofed with melted
paraffin to which is added powdered white
shellac, about 5 percent. Balsa and white
pine are best for impregnation because of
their porosity. Before impregnation, the
parts should be cut to finished size because
frequently it is difficult to impregnate all
the way through a piece, and if much eut-
ting is done after impregnation, the raw
wood may be exposed. If the vacuum
chamber is to be used for more than one
type of impregnation, it is best to use an
inner can or pail to hold the wood and
impregnating mixture as shown in Fig. 5.
A large tin can with the top cut off will
serve for this purpese. In use, pieces to be
impregnated are placed in the vacuum
chamber or in the inner container, after
which the gasket and cover are holted in
place, Then, the valve is closed tightly and
the water turned on to evacuate the cham-
ber. In the meantime, the wax-shellac
mixture is heated ready for use when
the evacuation is complete, and the vacuum
chamber also is heated, as in Fig. 6, so that
the wax mixture will remain fluid. Evac-
uation of the chamber will take only a few
minutes if all connections are tight. If in
doubt, hold the outlet jet in a pan of water
as shown in Fig. 4; bubbling indicates in-
complete vacuum. Pumping should be
continued for several minutes after bub-
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bling ceases to remove air from the pores
of the wood.

When the chamber is fully evacuated,
the intake hose is submerged in the melted
wax-shellac mixture, Fig. 1. Then the
globe valve is opened slowly and enough
of the molten mix is sucked into the cham-
ber to submerge the wood completely.
After this, the valve is closed, the intake
hose removed from the wax mixture, and
the unit allowed to remain hot, under vae-
uum, for a few minutes to permit the hot
mixture to penetrate the wood. Then the
valve is opened slowly, the water pump
shut off, and the cover removed. The sai-
urated wood now can be removed and al-
lowed to drain and cool, and the remaining
wax mixture removed from the wvacuum
chamber before it chills and sets.

Flameproofing: The Hameproofing proe-
ecs uzed on ash trays and similar articles
is the same as used for waterproofing, ex-
cept that no heat is required. The flame-
proofing solution is made by dissolving
ammonium phosphate, dibasic, 7% oz.;
ammonium chloride, 5 oz,; and ammonium
sulfate, 5 oz.; in water, 100 fl. oz. After
saturation, the wood is removed from the
vacuum chamber and allowed to dry.

Preservation: Vacuum impregnation is
suitable for preserving small articles ex-
posed to water or weather, such as stakes
for marking plants. For this purpose, hot
creosote is widely used, though any of the
common preserving materials are satisfac-
tory. Another method is to saturate the
wood with a concentrated solution of zine
chloride or zine sulfate. Besides preserving
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wood, the zine sulfate will flameproof it.

Coloring: Toys and decorative articles
can be colored by impregnating them with
a water solution of dye of any desired color.
Dyes soluble in gasoline or alcohol can be
used if the swelling action of water on the
wood grain is undesirable.

Hardening: Softwoods can be hardened
and toughened somewhat by impregnating
thern under vacuum with a synthetic-resin
mixture, which then is heated to harden it.
Novelties such as bracelets, toys, small
wooden ornaments and model-airplane
parts can be treated beneficially by this
method. The resin as received is a thick
liguid. To thin for use, liguid resin, 10 vols,,
should be mixed with denatured alechol,
from 5 to 10 vols., so that it pours freely,
and stirred thoroughly with a paddle until
the mixture is uniform, using as little aleo-
hol as possible. To this mixture is added
a hardening solution, 1 vol, made by dis-
solving c.p. (chemically pure) hydrochlo-
ric acid, 1 fl. oz., in water, 3 fl. oz. The im-
pregnating solution should be mixed fresh
before use. After the wood is saturated, it
is removed from the chamber and allowed
to drain, and then is placed in an oven at a
temperature of about 150 deg. F. for half
an hour. Complete hardening will require
about 2 hours.

Easy Method of Cutting Openings
In Thin Sheet Metal

You can do a
neat job of cutting
openings of any
gshape in thin sheet
metal if you first
lay out the open-
ing with a peneil
and then score the
metal deeply on
both sides with a
sharp pointed in-
strument. After
cutting the metal
diagonally across
with a cold chisel
as indicated, the
resulting tabs can be broken off by bending
them back and forth,

Soap Aids in Mounting Tires

In order to facilitate the mounting of
new or stiff tires, one service station at-
tendant keeps a small jar of liquid soap
and a brush handy on ius tire %ench. A
light application of this on the tire bead
will allow the tire to slip easily on the rim.
No oil or any kind of petroleum product
should be used on tires as it rots rubber.

—LCorp. Darrell Roberts, Flora, Miss.
DECEMEER, 1944

Guide Line Spray-Painted on Pipe
To Cut It at an Angle

1234567635432

In one shop where paper templates were
used to mark bevels on a number of pipes
that had to be cut off at various angles, the
edges of the templates often were damaged
after marking two or three pipes and new
ones had to,be made. To avoid this extra
work, the template was wrapped around
the pipe and paint was sprayed lightly on
both the pipe and edge of the template,
When the latter was removed, the paint
left a sharp guide line. Sinee the paint did
not tear or otherwise damage the edge of
the template it could be used indefinitely.

—William Chlebecek, Minneapolis, Minn,

Shaping Metal or Plastic Edging
To Fit Around Corners

fStraigIht len] gths
of metal or plastic
edge moldin% can itioe Yo
be shaped to fit
neatly and snugly
around sink rims
and other rounded
areas by bending .

them around

washers having | curs

the same radiusas

the rounded area. Nail the washers to a
flat surface and then slit the flat portion of
the molding where it is to be formed, leav-
ing only the beaded portion intact. The
slits will not show on the finished job as
this portion of the molding is hidden by
counter or cabinet covering.
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Clamp Holds Work on Sawhorse

For Edge-Planing
L

T
=

S

When you wish to edge-plane short
boards on a sawhorse, you can hold them
with a C-clamp which is kept handy in a
kevhole slot cut in one end of the horse as
indicated. The clamp may be raised,
dropped out of the way or removed from
the sawhorse easily when desired.

Hinged Windows Held Open
By Wire Support
Holding a [T7] \

hinged window ‘

open at any angle
is a simple matter
if you use a wire
support like the
one shown, Pivot
it to the sash
frame with a
heavy staple or
gserew eye and
drive a couple of nails into the window sill
over which to slip the looped wire to get
the degree of adjustment desired.

Painted Staples Identify Papers
From Various Departments

In one office
where it was de-
sirable to identify
instantly the de-
partment in which
papers had been
stapled together,
the staples were
coated with lac-
quer before put-
ting them in the
stapler, using a
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different color for each department. In this
way, a glance at the staple in the papers
instantly identified the origin.

—Kenneth Murray, Baltimore, Md.

Detecting *Live” Electric Wire

When you are in
doubt as to wheth-
er or not an elec-
trie wire is carry-
ing current, it can
be.tested safely
with a laminated
core from an old
transformer or
other electrical
device. In use,
hold the core over
the wire without
touching it as
shown, and then
place a serew-
driver or other piece of iron across the
poles of the core. If there is current in the
wire, the core will attract the iron like a
small magnet.

Adjustable Seat Eases Strain
On Job-Press Operator

The strain of standing at a job press dur-
ing long periods of operation was avoided
by one printer, who uzed an adjustable
seat like the one shown. It consists of a
bicycle seat mounted on a pipe standard,
which is supported on a wooden base, The
standard is attached to the base by means
of a pipe flange, and the seat is clamped to
a rod which telescopes into the pipe where
it iz held by a =zetserew. The latter is
tapped into the pipe and holds the seat at
the desired height.

—Robert W. Knight, Jr., Riverton, N. J.
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Electronic Megaphone

ORIGIN.H.LLY developed for use on
board ships where high noise level
makes speech reinforcement necessary,
this combination megaphone and portable
amplifier is equipped with a carrying strap
so that the operator’s hands are free except
when the megaphone is being used.

Two types of amplifier units have been
provided; the portable battery-operated
unit is shown in sketches 1 and 3. This is
81% in, high, 615 in. wide and 3% in. deep,
and weighs 815 pounds, For applications
in which the operator needs only limited
movement, ::mzfl a commercial source of
power is available, the megaphone can be
operated at a higher output volume by us-
ing a larger fixed amplifier connected by
means of a 40-ft. extension cable, This will
provide three times greater output volume
than the portable amplifier.

Because of its light weight and compact
size, the portable amplifier provides a ver-
satile combination, as it is ready for in-
stant use wherever a man can walk, The
megaphone unit with microphone and ca-
ble are shown in photo 2. It will be noted
that the operator has uncbstructed wision
in the direction his speech is transmitted.

Applications of this electronic mega-
phone are not limited to shipboard use; it
is also ideal for drills, landing operations
and field maneuvers as well as at ware-
houses and loading docks. Peacetime uses
will include sports and other applications
wherever a megaphone is required.
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~ RADIO WORKBENCH

By S. A. Johnson

ESIGNED to meet the needs of the av-
erage radio student and experimenter,
this sturdy workbench has definite advan-
tages over the commonly used kitchen ta-
ble, or an ordinary bench. Easy to build
from scrap materials, it includes a number
of special features that radio workers have
found helpful in assembling, wiring and
servicing radio and electronic devices.

A 2-ft. by 4-ft. top provides ample space
for work; tools are racked on a panel
mounted on the back of the bench so that
they are within easy reach at all times.
Complete construction details appear in
Figs. 1 and 2; the dimensions and materials
specified may be changed to suit the build-
er's stock on hand. It will be noted that the
bench is unusually high; this is one di-
mension that will have to be changed to
meet the requirements of the individual
builder. However do not make the mistake
of building it too low as the penalty is an
aching back. A good rule of thumb in de-
termining the correct height is to make the
top of the bench come about even with your
hip pocket. This is usually higher than the
average 30-in. table, which is too low. The
back panel can be made from 1-in. lumber
of any practical width, if a single piece of
S5-ply plywood is not available. This back
panel is supported by cutting and extend-
ing the rear 2-by-4-in. table legs as de-
tailed in Fig. 2. The top can be made from
well sanded lumber either & or 8 in. wide,

Small radio parts, coils of wire, solder
and similar materials are kept in the par-

POPULAR MECHANICS



for EXPERIMENTERS

titioned drawer where they are easy to
find, Nuts, screws, washers, spring clips
and other small hardware may be placed
in muffin {ins having 8 or more compart-
menis; a good substitute would be the bot-
tom halves of eardboard eartons in which
eggs are packed. Two double receptacles
on the front of the bench are wired in par-
allel and connected to an extension cord.
The tools are held on the back panel by
means of nails. Roofing nails with large
flat heads are used for pliers, serewdrivers,
ete., hand drills and similar larger tools are
best supported by longer fnishing nails.
After the various tools are mounted on the
back panel, draw a line around each iool,
with a large black grease cravon, to outline
it so that each tool will be returned to its
proper place. The lower shelf provides
storage space for testing instruments, loud
speakers and other large parts,

Photo A and sketeh C show the complet-
ed radio workbench. A small vise is
mounted on one end of the bench and a
heavy wire rack for the soldering iron on
the other; photo B shows a eloseup view of
this handy rack. No radio workbench is
complete without a stool of proper height,
and a good light, The fixture shown in
photo A may be hung on chains and fitted
with snaps and rings so that it can be
taken down and moved to a position over
a test bench or radio operating table.
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(B) Commen door bell or buzzer magnets
may be used os o substitute for a small
filter choke in experimental power units.
Either one or both can be employed;
the diagram shows both mognets wsed
in series with filter condensers inserted
between the mognels ot each end. Use
largest capacity at output end C

(A) Local radio station kilocycle list-
ing posted on a piece of white
poper is used to replace the 100-0
dial plate to simplify tuning @ finy T
midget set. As stations are iden- l
tified lines are drawn te proper

position @t the pointer knob

RBELL MAGHET
g POPRE e

(C) Plug-in type dry elecira-
lytic condensers as sasily re-
ploced as tubes; (D) Small
neon bulb across specker
output terminals, in old
style receivers having low
output voltages from 135 to
180 volts, used te “peck
tune” signals visually

e

(E) Shingle nail with
head removed pro-
vides substitute bit for
drilling cail farms; (G)
Heodphones added to
receiver; circuit shows
phenes across grid re-
sistor of power stage.
Praceding tube may be
first avdio or due-
diode detector. Switch
euts phones in or out;
dotted eonnection en-
orgizes both speaker
and phones

(H) Rechorgeable flashlight battery de-
signed to replace two size D stondard
flashlight cells. When fully charged, the
voltage is claimed te be about 2.2 valts;
the charger vnit shewn with cell aper-
ates on 115-volt 50 or &0-cycle a.c. line

5.P.D.T. SWro
(F) Small lightweight elec- Gy P
tric soldering iron has re- “
placeable heating element; A A

draws only 17 watts and

comes to full heat in 20 sec, - 3 @

OMES
h

PH

o
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(I} Simple device for trac-
ing “live’ a.c. lines with-
outl tapping into line is
mode fram an old choke
stripped of s casing
and top laminations re-
moved. Choke and eon-
denser may be mounted
in a small bax or can,
leaving top open. Place
device against conduit or
BX coble; hum indicotes
a “live” line

POPULAR MECHANICS



Casite Guarantees Summer Starting in Winter
Weather or Double Your Money Back,

® Old Man Winter is roaring "round the
corner again. And back with him come
winter starting worries. Your engine
coughs and sputters . . . refuses to start
« « » runs down the battery . . . causes
needless delay and expense.

Casite is the guaranteed answer to

Bﬂﬁm'ﬂiﬂf We guaranten Uhat any molor eapa-

ble of being started in a warm room will start in the coldest
weather when Casite is added to the crankease . . . Add Casite
according to instructions. |f wour ear fails to starl, you get
double your money back by filling out guarantee cartificate
and mailing it to The Casite Corporation, Hastings, Michigan,
Maximum refund is $1.30 per pint, which is twice the nationally
advertised price of Casite.

*

DECEMEER, 1944

BEUY MORE WAR

GET YOUR
HORSEPOWER

!"".- F

—c
ﬂ__.-.-'-" ¥ J}]

winter starting tronbles. Casite cleans
out motors and keeps them clean—speeds
oil flow, gives quicker compression. Re-
sult: your engine leaps to life, even in
the coldest weather.

Casite is sold by service stations,
car dealers and garages everywhere,
for only 65¢ a pint.

THE CASITE CORPORATION = HASTINGS. MICH.

o

CAI ]

BONDS *

CLEANS OUT MOTORS
KEEPS MOTORS CLEAN
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TO FIGHT THERE AND BACK

In this war pilots often fight far over enemy territory,
hundreds of miles from their base. So fighter planes need
range as well as sting. % In such sorties the Allison
engine has proved its mettle. Its economy adds
miles to every tankful. Its dependability keeps
it in the fight, helps get both plane and pilot
back from hazardous encounters.
Its smoothness and response
lessen pilot fatigue. %
Qualities like these will
continue in importance
after thewar’s end. Theywill
contribute to the comfort
and safety of your
flights in the days
of great air trans-
port to come,

POWERED BY ALLISON \"'-. (s
P.38— Lightning ‘
P-gg—.'ﬁmohq

Pgo—Warbavk

A3 and P-gr—Murang
P-83—Kingcobra

More than So,000 Alliron enpnes

bave Been built for the abeve planes
of the UL 8. Arovy Air Forces.,

LIQUID-COOLED AIRCRAFT ENGINES

DIVISION OF [ KEEP AMERICA STRONG

Indianapelis, Indiana lL BUY MORE WAR BONDS ____.f'l

Every Sunday Afternoon R R, XN~
GEMERAL MOTORS SYMPHONY OF THE AR — NBC Network
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these smooth toys from the

| GILBERT HALL OF SCIENCE

It's a snap to build thrilling
action models with Erector
Junior. .. big bridges—cranes
that swivel and hoist—sensa-
tional airplane ride — many
others. Punched strips,
wheels, axles and other excit-
ing parts are made of wood
—like famous mosquito
bomber. Parts fasten together
with big, easy-to-grip pin-
pegs. You don't need a screw
driver.

wonderland of
MNature's hidden
colors with a
Gilbert Polariz-
ing Microscope.
Objects appear
150 times larger.
Sugar crystals,
insects,andother
specimens blaze
forth in startling colors never
seen with the naked eye or
ordinary microscopes.,

i w I5 Erector Square, Mew Haven, Conn.
=

“/bach one is crammed
with fun and action!”’

(74«

PRESIDENT, The A, C, Gilbert Compeony

ol
e York wisthe O
:lh;:i:m ¥itth Avanue ot 2
z Gilbert
ge timed Ooon
E,!;Iumh“‘.-g-' for

Army=ilo !\H:m':“t in
high 8<h 5 on.
war i

Boys, the Roar of the Rails brings you the true
tale of the boy who snatched another boy from
death on a railroéad bridge—the inside story of the
world's fastest train run—and dozens of other
blood-tingling railroad stories and pictures. Just
sign War Stamp pledge below and mail today.
Important: Hold on to your War Stamp. Do not
send it with coupon.
The A. C. Gilbert Co. T .
Please rush me Roar of the Rails free, 1 pledge my word of
/“Eég honor that I will buy a 25¢ War Stamp in December, 1044,

s DTN G T B T o W A R T B AT R
| T T
City. v e L

{This offer good only to boys and girls in U, 5. A}
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Ingenious New

Technical Methods

Presented in the hope that they will
prove interesting and useful fo you.

No Vibration in New “Orbital Action” Port-
able Electric Sander; Relieves Workers’ Fatigue

A boon to workers’ nerves and health, this new "Orbital
Motion™ electric sander is acwmally vibrationless. A
great saver of workers' energy as well as man-produc-
tion hours, the sander can be operated easily in hori-
zontal, vertical or inverted position with one hand.
Compared to manual sanding, this machine achieves
superior results at least eight times faster. It performs |
equally well on wood, metal or plastics. Easily-removed filter cleans air that
cools meter — prolongs moter life
and reduces maintenance costs.

Developed for war industry, this revolutionary new
sander has done yeoman duty in this country’s manu-
facturing plants and in allied maintenance and repair
depots all over the world.

Wrigley's Spearmint Gum renders a real service to
workers too—eases dry throat and relieves tension that
brings on fatigue, leaving both hands free to stay on
the job. The Army and Navy were quick to appreciate
these benefits, that's why they are now shipping to our
fighting forces overseas only, our entire limited pro-
duction of Wrigley's Spearmint. Just as soon as we can
supply the home front, too, industry will again enjoy
the benefits of Wrigley’s Spearmint Gum now proving

50 important on the barttle fronts, Dusiproct transmission synchronized
to sliminate wvibration. Oil supply

You can get complete fnformaiion from Sterlimg Tool Prod- lubricates for 100 cperating hours.

weis Company, 133 Ease Qbro Street, Chivape 11, linei 163
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Keeping pnﬁteﬂ high in the air
is one secret of successful fly-
ing. The ground keeps track of
the plane. The plane knows the
weather, the course, and what
it's like at the field.

Lear was among the very first
10 make aircraft radios — had
gaincll an enviable repmatiml
for fine radio and navigation in-
struments long before the war
_ was ready when war needs
demanded greater and greater
technical development.

Some of these developments
can't even be mentioned now.
They're 100 secret- Some are in
the field of clectric aircraft con-

trols, Some will have no use
outside of war.

But there are others that hold

vast promise for everyone when
peace Teturns.

With its war job done, Lear will
tarn its discoveries, its develop-
ments, the resources of its lab-
oratories and plants toward
adding new comforts, new con-
veniences, NEW pleasures 10 the
lives of America’s families.

PLAMTS: Plaua, O- and Grand Repidi. Mich.
BRAMCHES AT: paw Tork, Lo Angeles, Chicags:
Detroit, Cleveland

LEAR

INCORPORATED

?ﬂn"!’
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NE HAS
YOUR BATTERY

...ﬁr_i

Deadly flamethrowers are blazing the road to
Victory! Each of these efficient weapons depends
upon dry batteries to spark the flame for instant
action. The batteries you do without mean more
fire-power for frontline fighting men. Use your
available batteries sparingly . .. keep them cool
and dry . ..rest them as often as possible. For
Free Battery Hints—Write Dept. E-4, Burgess
Battery Company, Freepart, Ilinois.

At least one exfra for the SIXTH I

BURGESS
BATTERIES

. IN THE NATION'S SERVICE
UNI-CEL

LU T LA
BaTTERY
uuuuuu

BURGESS |

Speeding Them Back to Get
Them Well

(Centinued from page B7)

speedy and efficient transportation of the
wounded. The Coast Guard plays an im-
portant part in the evacuation of wounded
from beachheads, During the invasion of
France, the Coast Guard operated a fleet
of fifty 83-foot rescue cutters, formerly
used for U-boat patrols and called the
“match box fleet.” These craft are eredited
with saving some 750 lives on D-Day.

In beach landings, both the Army and
Navy send medical battalions ashore.
Beach evacuation stations are set up and
“ambo-jeeps” and trucks help gather the
wounded, the jeeps being fitted with spe-
cial racks to carry four stretchers. Several
tvpes of amphibious craft, including
DUKW's, under Army control, are

uipped with litters and carry the wound-
Zﬁ to hospital and other ships near shore.
As soon as positions ashore become more
firmly established, a well-defined chain of
evacuation is set up by the Army which
the Navy links with embarkation craft.

Tricks of the Dog Trainers

(Continued from poge 53)

when he responds to a command. This sim-
ple lesson in teaching the dog to respond
and come when called should be taught
along the street as well as in the backyard
so that the dog becomes accustomed to
obeying you in any surroundings. Carry
several lengths of chain in your pocket and
try not to let the dog see you throw them.

These short lengths of chain, incidental-
ly, are useful in teaching a dog not to eat
casual scraps of food that he happens to
find. You ecan start out by dropping food
scraps around the yard and then t.uminia
chain at him each time he diseovers a hit
of the food and begins to pick it up. No
eommands should be given because the
whole purpose is to let the dog discover for
himself that something unpleasant happens
whenever he eats seraps that he chances
upon. Half-buried mouse traps, with
weakened springs and baited with scraps,
will also discourage him after the traps
have snapped at his nose a few times. This
training should be kept up for a couple of
weeks and repeated occasionally.

The chains, too, will cure a dog of chas-
ing chickens or other domestic fowl. Walk
him on a long leash toward some chickens,
and hit him with a chain the instant he
prepares to spring at the birds. Shortly he
wi.thave learned his lesson so thoroughly

{Continved to page 152)
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a THE CHAMPION, TOO,
LOOKS DIFFERENT NOW

Quality Comes FIRST
PLUMB
is FIRST in Quality
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To keep the home fires burning —and factory
wheels turning = and war goods meoving by train
and ship = tens of thousands of motor trucks are
busy day and night, hauling vital coal. AC Spark
Plugs, chosen for utmost reliability, play an Im-
portant part in this work, keeping fruck power
wvp and fuel costs down. A convincing majority of
truck owners save gesoline and lengthen spark

plug life by having plugs cleaned and adjusted
every 3000 miles. To save money for yourself
and vital materials for the fighting forces, have
your plugs cleoned regularly, ond replace worn
plugs promptly with new AC's.

CLEAN PLUGS SAVE
UP TO ONE GALLON
OF GASOLINE IN TEN

BRING

BONDS
VICTORY QUICKER

BUY WAR AND
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that he pays no attention to the chickens
when you walk him past.

If you are in the habit of walking your
dog on a leash and if he growls and tries
to fight other dogs along the street, the
chains are a sure cure for his bad manners.
Aglk some other dog owner to toss a chain
at vour dog as soon as the barking begins,
If each dog tries to spring at the other,
each owner should throw a chain at the
other's dog, then hurry them apart. After
a few such lessons the dogs will pass each
other without making a scene. Each dis-
covers for himself that an unpleasant hap-
pening occurs when he goes after the other
animal.

Here's a tip on how to stop a dog fight,
provided there are two spectators, It's safe
and harmless. Each spectator should pick
up one of the dogs by his hind feet and hold
them in the air. A dog feels lost when only
his front feet are on the ground and so he
stops fighting at once. If the dog tries to
turn on you and hite when vou have his
hind feet in the air, whirl him around in a
circle a few times and he'll change his mind.

The Toy That Grew Up

(Centinved from page 59)

erally horizontal plane despite deviations
of the mast from the perpendicular. Cy-
clical piteh control will cause the rotor to
incline, at the will of the pilot, with respect
to the artificial horizon established by the
stabilizing bar, instead of with respect to
the mast, as in other machines.

The inventor points out: “This is the
fundamental concept of the stabilization
action, which recognizes that to stabilize
any unstable system, it is necessary to es-
tablish an agent that is independent of the
system.”

The main rotor blades are just under 16
feet in length and taper in width from 12
inches at the root to 9 at the tip. They
weigh 65 pounds each, and are of solid
wood with a steel strip inserted in the lead-
ing edge to aid in mass balanecing.

This machine will do all the things that
set this of aircraft apart from other

flying machines — moving sidewise, for-

“ward or backward, straight up or down and

hovering. This was demonstrated in dra-
matic fashion when it was flown inside an
armory at Buffalo,

The Sikorsky helicopter was the first to
prove itself. Another recent entry into the
helicopter field is that invented by Stanley
Hiller, Jr., of California, and now sponsored
by Henry Kaiser. It has a 12-foot fuselage,
a 90-horsepower Franklin engine and 100

{Continued to poge 154)
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Think of fluid power as the three-link
chain: Source—Circuit—Ulilization.

The Circuit is the ey link. It may go
around corners and into tight places.
It may even be vulnerable. Too often it
is just taken for granted.

The success of fluid power depends
on the engineering of the Circuit. That
is Parker’s business.

We do the engineering from design
through to installation. We build the
valves and fittings and the tools to
handle them.

Our specialized know-how distilled
from twenty years' experience with
Fluid Power System is at your command.

The best way to get this know-how
applied to your problem is to ask a
Parker engineer. Or write direct to
The Parker Appliance Company,
17325 Euclid Ave., Cleveland 12, Ohio.

DECEMEER, 1944

PARKER SELECTED TO DISTRIBUTE SURPLUS WAR
STOCKS OF PRECISION VALVES AND FITTINGS

Recognizing that users of precision valves and
firtings would be served best by having war
surpluses made available through an organiza-
tion with broad application experience, Metals
Reserve Company has appointed Parker to be
a distributing agent. For details on type,
quantity, specifications and application of this
very large stock, write, wire or telephone

PARKER SERVICE AGENCY
17325 Euclid Avenve Cleveland 12, Ohio
agent for
METALS RESERVE COMPANY
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How to mend crockery

LTHOUGH Cascamite Plastic Adhesive is a

wood glue, you can use it to make cold-
water-proof repairs on thick, porous crockery.
Here's how:

1. Make a heavy mixture of Cas-
camite powder and cold water.
See directions on container.

2. Apply glue to broken edges
and let stand a minute or two
until glue starts to get tacky.

3. Press adjoining edges together
tightly and apply pressure with
rubber bands or clamps if possi-
ble. Let dry 8 hours or more,

Get these three wood-gluing advantages with
Cascamite:

Waterproof. Ideal for joints to be exposed to
weather, water, or continued dampness.
Stronger. By actual test, joints made with Casca-
mite are as strong as the wood itself.

Stainfree. Cascamite can be extended with ordi-
nary household flour to make a low-cost, water-
resistant glue that will not stain or discolor light
wood or thin veneers.

You can get Cascamite Plastic Adhesive—and
Casco, the all-purpose household glue—in 104,
25¢, and larger sizes at all hardware stores.

Send for free Gluing Guide con-
taining helpful gluing hints, also
free Casco Project Booklets. Drop
a post card today 1o

Plastic Adhesive
350 Madison Ave., Dept. P-4, New York 17, N. Y.
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miles per hour top speed, 75-80 cruising,
Perhaps its outstanding feature is its super-
imposed contra-rotating two-blade rotors
of 25-foot diameter. Control of the Hiller
machine is reported to be extremely easy.
The inventor claims a novice can fly it in
two or three hours. No torque is required
on the tail.

Commercial uses for the helicopter will
come first, in the opinion of the experts.
Forest fire control, pipe line patrol, Coast
Guard work, rescue, short hauls for pas-
sengers and mail, short hauls for rush car-
goes, geological surveys and similar activ-
ities seem suited for the eraft.

Later will come the use of 'copters by
sportsmen and pleasure seekers with a fat-
ter purse than our average citizen, The
helicopter for everybody—the true air fliv-
ver—with controls so simple it can be oper-
ated by anyone capable u?driving an auto-
mobile, is further in the future, but not out
of sight.

Battlewagon Steel

{Continued fram page &3)

poultice of coal dust to the white-hot sur-
face of the slab. This forms a sandwich
filler as another huge steel slab iz laid on
top. The sandwich is then baked for about
three weeks in the 2,000-degree heat of an
annealing furnace while earbon from the
coal dust seeps slowly into the “pores” of
the two slabs.

‘When the white-hot sandwich has cooled,
it is split. An icy water-blast strikes the
surface of each =lab of armor steel, sluicing
off excess coal dust and “freezing” the car-
bon absorbed in the pores of the steel,
thereby hardening it. Though carbon de-
termines maximum hardness attainable
depth of hardening is largely determined
by the amount of chromium previously
melted into the steel

The tremendous operation necessary to
produce one slab of armor plate for a bat-
tlewagon gives some inkling as to why it
takes years to build one of these great ships,
requires 10,000,000 or more manhours and
costs some $70,000,000,

To get 1,000 tons of armor plate, 1,360
tons of coal, 1,885 tons of iron ore and 388
tons of limestone are used to produce 1,092
tons of pig iron. The addition of 1,213 tons
of selectéd scrap, plus tons more of alloys,
fluxes, ete., results in an ingot of 2,520 tons.
The first forging operation lg)rings this down
to 2,010 tons. Other forgings reduce it to
1,860 tons. At this stage, two months have
elapsed since the pig iron and scrap went
into the open hearth furnaces.

(Continued to page 13&)
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Buy the Battery Experts Choose

Be guided by the experts too, for service with our
who choose batteries for the fighting forces in tanks, half-
world’s toughest transporta- tracs, jeeps . . . wherever
tion services. For example, dependable power counts.

the million-mile trans-ocean Get the long life . . . the

GREAT RADIO sHoOw

STARRING
flying record was established ©*tra power you need. Buy DICK HAY
by a Pan-American Clipper ;’;dﬂa';to‘;l'.“? :laﬂ“" BRES: ” IN MEs
equipped with Auto-Lite aquipmal:ﬁr _ & 'Enﬂﬁill for the Boys”
batteries. leading automo- RS g 7 Tovdor Night . NBC Netwark

Auto-Lites are specified, tive engineers. ]
AUTO-LITE BATTERY CORPORATION

TOLEDD 1, ™ OHIO | mo
Munubsctating Planks at: Hiagara Falls, Miasta, Indansgoks, Dakland, Okishoma City, Torantn

AUTO:-LITEEBATTERIES
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Every pipe praduced Trom genuine imporied
Mediterrancan briar of preswar quality, and
thlprr! bp H'u:- :ki,"-ed Hnn!h l.'ll masier t:r'l.[h.lheﬂ
1o be A thing of besuty and a {pmoking) joy

forever”’. Srecling Silver band; solid rubber
hii. Every pipe numbered, and registered by
LHS, as your gnarantee ol pipe perlfection,
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fmish them by an exclusive process that briogs
aut the full beauty of the briar,—gircle them
with n havd of solid gold. -
$7.50

Truby, “Periection—in a Pipc"
: '.'ﬂ /N, In Idg., Brooklyn, N.Y.
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The slab loses weight as it is sheared, cut
and processed, but takes on strength and
shape steadily week after week. It is car-
burized, annealed, heated, cooled, “soaked”
in hot pits, cleaned, trimmed, chipped, bent,
straightened—the objeet being not only to
shape the piece, but to arrange the erystal-
line pattern of its molecules in certain
“flow lines” in which each supports the
other, giving the whole piece resistance to

shock.

Aﬁain and again, during the process,
small sections of the slab are cut out for
tests and inspeetion and even before the
tailor-made plates for a certain battle-
wagon have been shipped, one of them is
certain to have been hauled down to the
Navy's proving ground at Dahlgren, Va.,
where it is tested by gunfire from naval
ordnance., The Navy takes no chances
where the life of a battleship or eruiser
and the lives of the crews are at stake.

Science Knocks at Your Door

(Continued from poge 25)

ﬁ:.]ftﬂ-lgjrnnernfentertaé?mentﬂ_rnighthin-f
ude playing recordi oif spools o
magnetized wire, each spool holding wire
more than two miles long. A spool will de-
liver an hour's program without a break.

This item, like some of the others men-
tioned in the hypothetical postwar home,
may prove too expensive for mass pro-
duction. Some of the known planned and
proposed innovations will not get out of
laboratories soon enough for the postwar
market. But in their places are hundreds
of scientific gadgets and devices, off-shoots
of wartime research, which are being per-
fected secretly to get the jump on compe-
tition. Some are based on radar.

Science will have some remarkable
things ready when peace opens the door
of your postwar home.

Tilting the Scales Toward Victory

(Continued from poge 47)

parts. Plane springs, wires, cables, textiles
used in parachutes and fabrics for safety
belts all have special test scales., Consoli-
dated-Vultee has a 400,000-pound hydrau-
lic testing machine to “weigh” the breaking
point in pounds and ounces of metal air-
plane parts.

In the airplane industry as in other mass-
production lines, the counting seale is sav-
ing millions of manhours tallying thou-
sands of tiny parts. The Bulova Watch
Company in New York has an ingenious
counting system for small watch parts. The

(Continued to poge 158)
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“MISTER, THAT'S
A CRAFTSMAH'&

When a good craftsman uses
a quality tool — the work-
manship shows it.

We know only one trade — how
to make tools — good tools. We see
to it that you get the best.

Building tools for craftsmen
has been Millers Falls’ job since
1868.

Be sure of quality.
Choose Millers Falls
tools.

MILLERS FALLS
TDDLS

MILLERS FALLS
COMPANY

Greenfield, Mass.
USA
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method is to take a scale with even ratio on
both sides and divide a given series of parts
between the two sides. When the balance
is fect it naturally means there iz ex-
actly one-half of the series on each side
of the scale. One-half is then taken and
divided again evenly so that a quarter re-
mains on each side of the scale. This proc-
ess is continued until the original series has
been broken down to one-sixteenth. One-
sixteenth is then counted and multiplied
by sixteen to get the total number of parts
in the original series.

tment of Agriculture has a

ial seale for eggs which dooms the ha:-:n
whﬂs\e eggs are a gram or two below stand-
ard weight. Secales also test milk for un-
wanted sediment, determine the efficiency
of sprayed insecticide by the ratio of bugs
killed to the weight of dispensed poison,
disclose the strength of paper andp =
board by finding how much weight it takes
to make a ture, count pharmaceutical
pills into gutﬂes and keep nylon fibers
standard in circumference,

Using photoelectric cells, a unique mas-
ter-minding device made by General Elec-
trie weighs, dumps, batches and mixes cos-
metics in proportions down to one-fiftieth
of one percent, opening and closing valves
so that only the flick of a switch is needed
to start the factory operating.

Perhaps you wouldn't conneet a seale
with the flavor of ham, but it is thanks to
a new corrosionproof, liquidproof calculat-
ing scale that the modern ham is cured.
The taste and stability of ham depend upon
the amount of fluid injected into it during
quick curing. An operator puts the pork-
er's hind leg on the scale and reads the dial
which indicates how much liquid should
be injected into a piece of pork of the size
resting on the scale. Then he gives it the

 quick=cure injection.

Radio Trouble-Shooters
With Wings
(Continued from page 18)

had to stick our hands in our armpits to
warm them. We covered the Aleutian chain
three times that trip. Each time we
up, a new modification would come along.”
First Radio has even had to set up im-
promptu “assembly lines.” Last year, for
instance, Master Sgt. Claude D. Kennerly,
of Klamath Falls, Ore., and a crew of fifteen
arrived in India to install a new device in
some 300 planes. While the equipment was
on its way aboard ship, an improvement
had been worked out by Patterson Field

(Continved to poge 1&0)
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... They helped knock over this enemy tank

These little batteries you haven'l been able to buy for your flash.
light hove been powering tonk-busting bozookos, flame-throwers,
ficld telephones, flashlights, end hundreds of other war weapons,
You miss lhese leokproof batleries, of course, but remembar,
millions of our fighting men thonk you for giving them up.

THE FLASHLIGHT BATTERY THAT

YEARS
STAYS FRESH.,.LEL s LEAKPROOF

Ray-O-Vac is the only flashlight battery that's sealed-in-steel. This means
it stays fresh far longer than ordinary batteries. . . that vital power is
there when you need it. It's the only battery guaranteed never to cause
corrosion damage to your flashlight. Watch for Ray-O-Vac LEAKPROOF'S

refurn to the consumer market after Victory.

W FLASHLIGHTS @IJ0A7%> BATTERIES

RAY-0-VAC COMPANY, MADISON 4, WIS.; Other Factories at CLINTON, MASS. ; LANCASTER, OHID: SIDUX CITY, IA.; FOND DU LAC, WIS.; MILWAUKEE, WIS.

DECEMBER, 1944 159



WHERE PERFORMANCE REALLY COUNTS..|

... COUNT ON DEPENDABLE

CHAMPION SPARK PLUGS

Add to our own vastly increased re-
quirements for food, those of untold
millions who desperately need it, but
cannot now produce it, and the bur-
den on the American farmer is stag-
gering, Yet with the characteristic
vigor of the home-front soldier that
he is, and the aid of power farming
equipment which multiplies his abil-
ity to produce many fold, he is meet-
ing the need with magnificent forti-
tode. His car, truck, tractor, station-
ary engines, and the implements used
in conjunction with this power equip-
ment are literally the farmer’s “strong
right arm.” Dependable Champion
Spark Plugs, long-time favorites of
farmers everywhere, play their wvital
part in keeping engines smooth,
economical and dependable. Real-
izing their importance, most farmers
inspect, test, and clean all spark plugs
at regular intervals — install new
Champions when necessary.

Finish The Fight With War Bonds
Buy Mora Than Bafore NOW I
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engineers. So the first thing the sergeant
and his squad had to do was rebuild the
300 units. They set up a miniature pro-
duction line,

“The first fellow,” Kennerly explains,
“took the cover off the machine, The next
took off a resistor. The next performed
another operation. And so it went until the
last guy put the cover back on again. We
changed over all these machines in three
or four days. Then we installed them in
the planes.”

Sgt. Kennerly's crew at least had their
equipment and tools. Some of their squad-
ron mates have not been so lucky. Early
in the Solomons campaign, Tech, Sgt. Wil-
liam Metreyon, of Nederland, Tex., and
Pvt. Abraham Braunstein, of Brooklyn,
flew to Guadaleanal to make a series of in-
stallations. The day before there had been
a Japanese raid and the one ship sunk con-
tained the equipment they were to install.
They had to wait until new equipment ar-
rived and then work by flashlight; the
planes were needed by day and during the
night there were strict blackout precau-
tions.

Another First Radio group got its dosage
of frustration from transport difficulties.
En route to India, one of their two planes
developed engine frouble over Nigeria.
The pilot ordered everything loose to be
jettisoned. Out went clothes, tools, ciga-
rettes, even the brief case containing the
men's service records and orders. Light-
ened, they made it safely, but when they
reached Karachi they had the problems of
satisfying intelligence officers as to their
identity, replacing lost papers and round-
ing up new tools. A few weeks later, re-
equipped, they set out in another transport.
Along the Brahmaputra, this craft devel-
oped engine trouble, too, Again, out went
everything not bolted down, including the
new tools. Nevertheless, they had to make
an emergency landing and were strand-

{Continued to poge 162)
-~
I

guilders
¢tentio n!

Model

|V | V=2 | V-3
[ Hex | W " e |
nmd | agm~n| %=1 w1

[ Theead Longth | T4 Ty | %

[ Weight Grams | 8 | 316 | 21k

Ackuyd Shie V-Plug
Champion spark plugs for model gas engines give the
same dependable performince as regular Champions.
Sillment sealed. Sillimanite insulator. Alloy needlepoint
electrodes for easy starting. One piece construction.

CHAMPION

SPARK PLUG COMPANY = TOLEDO 1, OHIO
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To produce a clean hole with brace and
bit, bore into the wood until screw point
on bit barely emerges on the second face.
Remove bit from hole and, centering bit
in small hole left by screw point, finish
hole from second face. This method avoids

splintering wood and assures a neat job.,

LEARN DOZENS OF EXTRA TOOL OPERATIONS
WITH THE STANLEY TOOL GUIDE

With few exceptions, gll tools are capable
‘of many different operations. This authori-
tative guide book gives practical instruc-
tions on dozens of tool methods used by
master carpenters and cabinet makers.
More than 200 illustrations show opera-
tions in detail. Senid for your copy today —

b just 25¢ postpaid.

STAMLEY TOOLS
1124 Elm 5t., New Britain, Cann.

Enclosed find 25c. Please send me the Stanley Tool
Guide, postpeid. (In Cenada: Send coin or stamps to
Stanley Tool Co. of Canada, Roxon Pond, Quebec. )

Name..,

Address X
cffy ........... ...-.E_tnm ................. LTS "
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ed for three days. They finally reached
their destination in Assam. The other half
of their party had arrived meanwhile in
the other plane and had some tools, The
whole group immediately set to work with
what it had. In spite of the delay, in spite
of the fact that a dozen instead of two or
three men had to use a single “energizer”
(a gasoline-powered electric generator for
tools), in spite of breakage of their only
electric drill and other overworked tools,
the job was finished on schedule.

Many of First Radio’s men had radio ex-
perience prior to Army induction. All have
attended the famed Scott Field, Ill., Army
radio school, and are qualified radio oper-
ators. When they are not in the field, they
attend school at headquarters, keeping up
with the newest developments.

To meet unusual situations, squadron
members have often invented new equip-
ment and tools, especially in the servicing
field. The most important is a “continuity
checker” by which loose connections, short
cireuits and the like can be located without
dismantling or removing radio sets from
the plane and which is saving hundreds of
hours of work, : - '

First Radio men have been bombed in:
Sicily and the Pacific, caught malaria in’
Africa, been sniped at, and gone along on-
bombing missions. They've enduredforced
landings, monsoons, williwaws. But they
get their work done, and they do it without’
medals or fanfare, ; iy

Bat Pilots of the Night Fighters
(Continued from page 11)
Gen. MacArthur said, “no command in the
war has excelled the brilliance of these
operations,” . .

All of thése aircraft, however, are modi-
fications of types that were designed for
other duties. None completely fulfills the
specifications of an ideal night fighter. Such
a plane should be unusually stable. A pilot
needs to be able to handle it.after dark
with a minimum of effort. It should be able
to take off after a very short run and to
land at low speed so that it can be flown
from blacked-out landing strips. It should
be heavily armed and have high perform-
ance as well as long range. _

The P-61 Black Widow, designed and
built by Northrop Aireraft in California,
fulfills all specifications and is now in ac-
tion in all parts of the world. In Europe
some 400 German aireraft fell prey to tEE
Black Widows during the two months fol-
lowing D-Day. At the same time the night
fighters tracked down and destroyed in

(Continued to poge 164)
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EXCITING AS THE RACE IN

HERE was an expectant hush.

Then, out of the darkness of
this June night in 1908, flashed a
seene of breath-taking action.

A “spectacular” sign had been
erected on the old Wonderland
Building, to give Detroit its first
glimpse of the Model “T" Ford.

*“Watch the Fords go by!"” the
message read. And in the light
and eolor of 2000 twinkling elec-
tric bulbs, a Ford touring car ap-
peared to race along the Grosse
Pointe shoreline. The wheels

turned, seuffing up clouds of dust.
The scenery shifted constantly.
The weils of the women passen-
gers streamed in the breeze, The

""BEN HUR"!

crowd in the square began to
cheer. "It's exciting as the race
in ‘Ben Hur"," said an onlooker.
The newspapers thought so, too,

“Hour after hour,” wrote one
reporter, “‘the auto hurried, de-
fied speed and natural laws alike,
every instant seemingly on the
verge of tipping into space down
in the street below.”

From that far-off day to this,
people have continued to “watch
the Fords go by". They have
watched the total mount to 1
million in 1915—to 15 million in
1927 —and on up to 30 million.

They have seen these Ford cars
and trucks shrink distances and

help increase the productivity of
the nation. They have seen them
wipe out the traditional barriers
between city and country, be-
tween mountain and plain, and help
spread the advantages of Ameri-
can culture and opportunity.
One day, there will be new Ford,
Mercury and Lincoln cars. Like
their predecessors, they will bene-
fit by the energetic skills and re-
soureeful engineering which are a
Ford trade-mark. They will be
exceptionally comfortable cars,
reliable and economieal . . . priced
within reach of the greatest num-
ber. Their siyling will be so ad-
vanced thal il will be a perfect
mualeh for their quality leadership.

FORD MOTOR COMPANY




New tools are hard to get these days. So if
your old saw is a Disston—or some other
good brand—make it Jast!

To help conserve tools during wartime, saw
repair shops and many hardware stores offer a
reliable saw sharpening service. You'll get
good service where
you see this sign. wE RENDER
If you muit have a
new saw for esen-
tial work, see your
Disston dealer. He'll do his best to meet your
needs. But remember that Disston tools are

madeto give youextralongservice. Now

is the time to make them serve you

longer...tohelpyou serveyourcountry!

g G
AW SHARPENIN
SAW sERVICE

HENRY DISSTON & SONS, INC.
1211 Tacony, Philadelphia 35, Pa., U.S.A. [~

® FREE BOOK ON
CARE OF TOOLS! Ask your
Hardware Retailer—or write us
—for your copy of the Disston
Saw, Tool and File Manual.
Shows right way to use and care for tools.
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flight a number of robot bombs. Although
it does most of its work after dark, the P-61
is a useful daytime fighter as well. :

In the Pacific, the king-sized fighter gets 3

a variety of assignments. Sometimes the
Japs, prevented from sending reinforce-
ments and supplies to some island by sur-
face craft, have tried sneaking them in after
dark in large flying boats. The Black Wid-
ows bring a complete halt to most such
attempis.

Too, when the Japs are forced back from
one of their airfields, they often bomb that
field at night to trap any of our aircraft that
might be using it. But the Jap bombers get
trapped in turn—by the Black Widows.

The P-61 is twin-engined and twin-
boomed and resembles a large, fat P-38. Its
weight of more than 12 tons almost puts it
in the medium bomber class and vet it
performs like a pursuit. It has such great
acceleration that it is one of the few air-
craft in the world whose wing tips can
create vapor trails while the plane is still
making its take-off run on the ground. Its
two 2,000-horsepower Pratt & Whitney
engines develop as much power as do most
railroad locomotives. The plane carries a
crew of two or three, who are protected by
armor plate, bullet-resistant glass plates,
and deﬁectinn plates. Ammunition boxes
for its .50-caliber and 20-mm. guns are also
armored. Each ecrew station is supplied
with heat and oxygen. Exhaust stacks have
flame dampers that eliminate all traces of
light, making the plane completely invisi-
ble at night.

One of the novel features of the Black
Widow is its retractable ailerons. To pro-
vide a slow landing speed for the plane it
was necessary to design a landing flap that
extends nearly the whole length of the
wing, leaving room at the tips for only tiny
ailerons of the conventional type. The
action of these ailerons is boosted by means
of long, scoop-shaped metal strips that are
housed in the wing and that are raised into
the air automatically with aileron actlion.
The effect of each of these strips is to spoil
the air flow, eliminating the lift of that
wing, and thus serving the purpose of an
aileron. With this arrangement, aileron
response is so immediate that the heavy
airplane can make sharp turns in full flight
without excessive stalling tendencies,

Many other details of the Black Widow
are still secret and can be told only after
the enemy discovers them the hard way.

{[Write to the firms listed in the Where-
to-Buy-It index to learn more ahout prod-
ucts described in this magazine. Say You
Saw It in Popular Mechanics.
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TRAIL BLAZERS

Awonl.n OF PLEASURE . .. is in store for the hap
rider of Tomorrow's Indian., There will
health and adventure, too, when victory is won.

Plan to get out in the open ... on your furure and
perfect Indian. Indian has always . . . and will con-
tinue to be . . . the finest motorcycle made. For
more than 43 yvears Indian has been the favorite of
sporis-lovers and safety officials alike. It takes you
anywhere safely, in complete comfort . . . with
power and speed to spare.

Indi?n's superior construction, its up-to-the-min-
ute improvements, and Indian's advanced engi-

neering principles are recognized throughout the
world. Iis brilliant, unexcelled battle-ground per-
formances have won thﬂﬁpraises and preference of
thousands . . . on every hghting front.

Let us tell you ... in words and pictures... about
some of the wonderful days that are not far off,
when Indian’s new postwar champion will make
motorcycling an even greater and more economs-
ical travel pleasure. Mail coupon below roday!

BUY WAR BONDS NOW
TO BUY AN INDIAN LATER

Indian Molocycle Company
Depl. FM-12 Springfiald, Mars.

Please send me Indfam News. .. and put
my name down (o receive any new Indian
2nA0oUACEMents,

AR e w e e o e T

M OTORUC CYU CLES o,  Stater aeme
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A SPLIT SECOND
IN ETERNITY

S P — i
..o—"".-' ¥ »

The Ancients Called l
COSMIC CONSCIOUSNESS

Must man die to release his inmer con-
sciousmess? Can we experience momentary

flights of the soul—that is, become one
with the suniverse and receive an influx of
great understanding ?

The shackles of the body—its earthly
limitations—can be thrown off and man's
mind can be atinned to the Infinite Wisdom
for a flash of a second. During this brief
interval intuitive knowledge, great inspira-
tion, and a new vision of our life’s mission
are had. Some call this great experience a
psychic phenomenon, But the ancients knew
it and taught it as Cosmic Conscioniness—
the merging of man's mind with the Uni-
versal Intellipence,

Let This Free Book Explain

This is met a religious doctrine, but the
application of simple, natural laws, which
give man an insight into the great Cos-
mic plan. They make possible a source
of great joy, stre ni;th »and a regeneration
of man's personal powers. Write to the
Rusu:runans, an age-old brotherhood
of understanding, for a free copy of the
book *"The Mastery of Life.” It will tell

ou how, in the privacy of your own

ome, you may indulge in these mys-
teries of life known to the ancients.
Address: Scribe R.R.G.

Yhe Rosicrucians

SAN JOSE (AMORC) caLiF, U. 5, A,
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% The dapple grays have disappeared from  carrying rollers mean added capacity —

Main Street. More efficient, motorized equip-  longer bearing life — maximum rigidity.
ment has taken over the job of fighting fires. In transportation, industry, agriculture
Tapered roller bearings have been im-  —wherever the going is tough—Tyson’s un-

proved, too—made more efficient by Tyson’s  usual performance is a matter of record.

"All-Rolls™ ﬂeaign. T}rsun’s extra load- The bt'g ntme in ﬁm.ringx torfa_}' is...TYSON!

‘W TYSON BEARING CORPORATION, MASSILLON, OHIO e

TODAYS  HEAVY-DUTY BEARING

* BUY MORE WAR BONDS %
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TO THE

HARD OF
HEARING

WE SAY:

“Go to Our Competitors
FIRST!" ®

WE dare to make
this challenge, because
TELEX is the postwar
vacuum tube hearing aid
that is here for you to en-
joy today. Why accept anything less
than a Telex? We say: try and test
every hearing aid on the market. Then
come to a Telex Hearing Center and
try the new super-TELEX ... scien-
tifically fitted. You'll then know why
thousands select Telex for clear, un-
distorted, noiseless, effortless hearin g-

\;”‘TEI.E)(

. Hearing Centers
From Coast to Coast

CONSULT YOUR
TELEFHONE BOOK

Te St' o .Lite T’:!:l.l :::} ’“: :: TER

.« - LOCATES TROUBLE
INSTANTLY in electric cir-

cully, fuses, cul-outs, mater,
radios, appliances. Tesls
everything electrical from
100 to 550 volls, Indicates
hot or grounded wires, Tells

AC from DC. Far su-
W Perier to erdinary
— =" elumsy tosl bulb,

4 PUTS “FINGER” ON THE
TROUBLE SPOT-- QUICKLY

Suves precious time. indispensable in shap
ar home. Has patented safety feabured.
Vest pachel sice with clip. Lifetime guars
Entew, List S1.80 [(Prigrity AT required)
Furchase thraugh regular slectrical dealors,

L.S.BRACH MFG. CORP.
55 Dickerson 51, Newark, N _J,

AFRSPOINT

AERD
HEEDLE COMPAMNY

I08 TAIT ERIE STREQT
CHIEABS 11, ILLINDIS

The Dennison Handy Helper says:
Gas Is Used for Chasing Zeros

k Save It for Our Flying Heroes
5% TORN PAGES WITH
hd

TRANSPARENT MENDING TAPE

At Stationery Departments Everywhere

TELEX LABORATORIES
43 Telax Park, Minneapalis, Minn,

Please send me o free copy of your new book
"New Hearing Through the Miracle of Electronics.”

MON® oo vummenne snawiiine s aol i svrsyLs

Address . resEammma g

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

% SAVE WASTE PAPER «
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MENDS
DISHES

Also mands furniturs,

glasvware, foys,
and luggage.

DUCOCEMENT

POPULAR MECHANICS




YOU'RE A SUCCESS AS SANTA
— WHEN YOU GIVE THIS
GIFT OF YEAR-'ROUND
PLEASURE!

D Big Issues of

THE?@@/LM

=the popular, plan-packed
homecrafters’ magozine =~

DELTACRAFT BOOKS ...

sure to make a “hit™ with your
homecrafter friends!

Operating Manoals for Baetter
Results with Pewer Toals. Bet
of zlx books, Bhows how to
gel the most out of your lathe,
drlll press, clroular saw and
jointer, band saw and scroll
saw, sbrasive tools, shaper.

Classified Delgns . . . A
‘Whels Book en Each Subject.
Bet of nine books containing
hundreds of plans for chalrs,
lampa, mﬂmrurnlhmublm
novelties, toys, games,
gtools, magazine raoks, m*_

e [roms e ma'e: ] #300

A whole year's subscription
« « « 5ix big isswes . . . every
issue a welcome reminder
of your thoughtfulness!

It's Jow In cost, but priceless in
the n I'Dﬂ‘"‘lﬂ.l:"'ﬂ of the homeerart
fan who receives lt—your gift of
a whole year's subscription to The
Deliagram

Here's n magnzine that's & far-
orite everywhere, because it pro-
vides page after page of plans, ple-
tures, pojects—for almost endiess
Teomneeraft fun and healthful recrg-
ntion,

Practical in Every Detaill
The Deltngram brings hmoeeraft
fnns the kind of weeful information
they re enthisiastbe about — and
brings It to them while it°z srill

news| B

Fublishied six times & year by
the makers of famous Delts Home-
crilt Power Toods.

Tl Deliagram leaves nothlng o
puesswork. Every plan. I'."H'I?‘ ahop
tip, wery design 05 detaile b
wpecific, Instructions are slep-by-
step — complete and understand-
phle, =0 that cven the hﬂiinmf
can  follow  them easily, thenat

A Really Welcome Gift!
Just the plans alone are enougl
10 make any homecrafter ““Cickled
ink’" a1 recelvlng your gMx of
Itagram, for he geis A

65 differcnit, shop-tested plans dur-
ing the vear — enough Lo Reep
him kappily busy on QIL‘JH.lJ!E proj-
wocts for & long timel

And, in addition, he gets help-
ful tips he lkes to koow ahout,
wiy that he can get greater eofoy-
mment from his shop by producing
Tiner, professional - lonking work
marn ensily, more guickly, morn

safely.

GetYour Subscriptions inl
The subseription year has just
started — =0 all subscriptions re-
coived now are just In Llrnu for
every hig, plan-pached

Bolve the Prnhl?m of how to
plenss your friends who nre homes=
Craft fans, hy giving the gift of
Tasting |.r]rl:1|:|n.- — & year's sgh-
scription 1o The Deliagraml

Cheek over your gift st now.
Then 1 out the coupon below
and send it with your chieck of
I'II.IH'I.!I.'E arder today. Remember, L3
only 0 cents for each subscription,

Dom't Forget to includes a
subscription o The Deltagram

Practieal Projects — Bet of
mina books contalning most
projects from Delta-
Craft publications — plus sll
manuals in Group “A"™,

oostly waste of time and materials,

Tear out and mail today!

Tor yourselfl

L] .
Sat of 3 Books—""How l Deltacraft Publications, THE DELTA MANUFACTURING CO. .
to ﬁ!““‘ln_’”m.'? Work- 681N E. Vienna Ave., Milwaukee 1, Wisconsin l
8 ¢ Hﬂﬂq_ﬂ'lml)vlt:’l‘ﬁ:# I Please send the marrrm-i -rb#ktd below, Check or Mmrd}‘ .
PR l’" ““-'-“1!“ Finlsh- order for..... vl fuell ameonmt) is enclos
& [ | [0 The Deltagram — whole year's subseription_________ S04 .
I Group "A" — 6 erating Manuoals_.......... 1.50 l
Group "B — 9 Classified Design Books.. 1.50
l [ Group "C'" —=Combination of “"A" and "B’ . 3.00 I
Group "D —6 Manuals and 9 Project Books..ocnee. 2.40
l Group "E" —S5et of 3 books BS¢ I
L 11 T L LM A 1 P T L N B SL  CATY
' e L e AT L e L i l
l BTy PR O LAY P .
' Send books t0 (BRAME) .o ececeer e cem s s e seees '
l A N s L e R T S l
Ry i iae) Stae
. Use stpdra.tf ‘sheer _i‘ru' m‘.d'man# orders. .
- -----------------‘

DECEMEER,

1944 169



1T Swvwoctiha

T

Fior fagl calling—
teath have wider
apacing and
shorter angle
here,

For smoathing— :
teeth have narrower
spacing and longer angle here,

SUPER-SHEAR is the distinctively new
Nicholson “‘double-purpose” milled tooth file
for a wide range of uses: on the flat and con-
vex surfaces of brass, aluminum, babbitt,
bronze, copper, magnesium, cast-iron and
soft-metal alloys; on plastics, hard rubber
and hardwood.

The Nicholson Super-Shear is evidence
that despite many long-established stand-
ards, there iz constantly something new in
Nicholson file designs. Note carefully . . .
the curved teeth of this file are cut in an
arc that is “off center” in relation to the
axis of the file. Thus, the Super-Shear is
virtually two files in one (see illustration)
—vproviding fast cutting and smooth finish-
ing in one operation. Easy to control for
accurate work. Easy clearance that saves
time and keeps file efficient when working
on soft metals that clog ordinary files. Long-
lasting quality and unwavering uniformity,

FREE BOOK, “FILE FILOSOPHY”

48 illustrated pages; a_ waluable handbook for me-
nics, production and purchasing heads.

" MICHOLSON FILE CO., 232 ACORN STREET
Providence 1, R, ., U. 5. A,
fAleo Conadien Plant, Peri Hope, Ont. )

'NICHOLSON
| FII-ES FOR EVERY @H"s%

PURPOSE USA

MADE 1K LS. A,

% SAYE WASTE PAPER %
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CLEAN

GARAGE FLOORS

("3 CLEANER

JUST SPRINKLE THIS
MAGIC POWDER,
THEN WASH THE
DISSOLVED GREASY
DIRT AWAY!

—
GARAGE FLOOR

Use Indoors and Out

IDEAL FOR ALL CEMENT
FLOORS AND MASONRY

BASEMENT FLOOR [S4¢ WEST OF

ROCKIES)
See Your Hardware
and Paint Dealer

CHRISTY COMPANY, Inc. \

i 1417 PINE STREET = 5T7. LOUIS 3, MO.

ILLUSTRATED

with a guide ta
modeling

s the Srih bosk of I ksd sver
publihed = of ihlp modeli, of roal
thipt, of marte,
nitars, of deth geer = cewaring

koati 4t FTi frem “Slavers” #o
Coryether, H Ipcorporafes many
caler plates, cleisup phetei, de-
tailad dfawiegi ond sctfeal conntruc-
Hea plos, in oddition fo o salby text
covering ship medel balldieg and o
glessary of nawtieal termi. Sead for
AlD it taday, Wa'll nclede our cafalogue
FOTIE of ship madel Wit and seppliss.

MARINE MODEL Co. oeer.as W Youk citv_
# . BUILD YOUR OWN MACHINE TOOLS!

= Blueprints $1.00 - Catalog FREE-

Dried geerertos Baspria on & Lewi mescl ond wood-esrking
sscls pewpaid loe $1.0G, Irgludes prinis lor Lewh 10° Shoper or
Milieg Mathine, Dill Pret. Wios, 147 hand So, &7 dolater, B
Chtuler Sow. Flon af semifrvhed cofings svailable bor thais
#zoly 1oer up by B ol compaiabls mew popd comi,
Crinredenindiis.
e e e Vimi 1uch. wtird S00ATY
LEWIS MACHINE TOOL CO.
A, Dept-M-12, l-ﬂ.l.nill-ui!l_.l.‘-ﬂlhtﬂ

GENUINE U.S. BARGAINS

0. B. WoOL BLAMKETS (USED). ..53.95
USED ¢OT MOSQUITO NETS. ..., .. 1.25
U. . ARMY PUF TENTS {un%. oo 300
Slightly Used Army Caisson hrﬁlﬂ ":elil:l
S3T b, hian. woinht per paly vt 3 a0
Thousands of Other Bargains in Milicary Oasdoor
& Sport Goods for Hunter Farmer Scout Send 10g
for 31-pa ge catalog revurned wich firee order,

A and N SUPPLY CO,
4724 LESTER ST. RICHMOND, VA,

POPULAR MECHANICS




For You-The World’s Clearest
Most Beautiful Radio Tone in Your

COMING NEW ZENIT
RADIONIC £/ RAD

Zenith's Specialization in

“RADIONICS EXCLUSIVELY”

will bring you Genvine FM at its finest in

radios and radio-phonographs!

ENUTNE ZENITH Radionic FM is an ureerly dif
ferent kind of radio. It will bring into your
home a toné unlike anything you've ever heard before.

It will open up to your ears an entirely new range
of richness, and fullness, and color . .. entirely free
from static noise at all times. .. so thrillingly real

that you'll swear the performers in the smdio or on
records are righe in the room with you!

FM's development is an important part of
RADIONICS, the vast new science in which many dis-
coveries are so sensational they cannot yet be dis-
closed to the public.

Zenith, world's leading specialists in “RADIONICS
EXCLUSIVELY,” will bring you gemmine FM, not an
imitation. And it will be Zenith Radionic FM, born
of the world's longest, broadest, most intensive ex-
perience in the field of HIGH FREQUENCY |

You see, Zenich pioneered this field. It was Zenith
thar years ago introduced short wave communica-
tion into the 1), 5 MNavy, and has been developing
ShortWave FM and Television since their very birch!

Keep Your bye on

svoms sismincce RADID
. AT

Among the world's first and finest FM sta-
tions, for example, is the transmitter created and
operated by Zenith in Chicago. And Zenith has
never scattered its energies over unrelared fields
such as refrigerators, washing machines, cooking
ranges, vacuum cleaners. They have specialists of
their own, Zenith concentrates 1ts leadership in en-
gineering and precision manufacture on "RADIONICS
— AND ONLY RADIONICS[™

This is the big reason why yon will enjoy the
world's clearest, most beautiful radio tone in the
coming new Zenith Radionic FM Radios and Radio-
Phonographs . .. the reason they will combine ad-
vanced engineering and precision guality at low
cost, as sever combined before!

The day radios are again available for your home,
it will pay you to be smart— to put yesr money on a
winner. Keep your eve on Zenith for genwing FM at its
fintest — aned see Zenith first!
Available mow for America’s hard-of-hearing — the

famous new Zenith Radionic Hearing Aid. Oaly 540
complere, at avthorized Zenith Hearing Aid dispensers.

COPYRIGHT 1944, ZERITH RADIO CORP., CHICAGD, ILL.

v the Best in Radio/

RADIONIC PRODUCTS EXCLUSIVELY=
WORLD'S LEADING MAMUFACTURER

RADIO - FM -TELEVISION - RADAR - SHORT WAVE - RADIO-PHONOGRAPHS - HEARING AIDS

DECEMEBER, 1944
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NOW AVAILABLE
WITHOUT LIMITATIONS

Amazing l.lqmd
Plastic Paint

OME COAT COVERS

Mo priorvities or other limitations on this remarkable louid
plastie paint. You can now order all you want, PLASTI=
COTE AAA is one of the major marvela of modern chems
:iq.er—-n triue reain=hased liguid plastie that lets wou xil'¢
your home, EXTERIOR OR INTERIOR, a beautiful lus-
trous finish of tile-like smoothness that is fadeproof, water-
proof, and unaffected by smoke, gas, or fumes, PLASTI-
COTE AAA ia amazingly tough, tenacious, and resilient.
You enn apply it yourself. It leaves no brush marks. Being
a true plastie, it cannot be thinned with water.

OMNE COAT COVERS Yes, just one coat of PLASTI-COTE
AAA covers any surface—wood, stueco, brick, concrete,
metal, plasterboard, even old wallpaper.

MOMNEY BACK GUARANTEE

TUee 2505 of this resin-based liguid
plastic paint. If you are not de-
lighted with its remarkable re-
sults, return remminder and res
ceive full refund. Order for eash,
post-paid ;: or C.0.D., plus small
express charge. Colora: White,
Ivory, Cream, Bulff, Dusty Hose,
Peach, Grey, Blue, Brown, Black
and ¥ shades of Greem. A gal.
covers 300 pguare feet. Bpecify
INTERIOR, EXTERIOR, glosse,
gemi-gloss, or flat.

7.59

Make Your Floors Gleam and Sparkle
Banish Waoxing, Polishing, with

PLASTI-COTE FLOOR FINISH

Mon=akid. Ideal for all surfaces, wood, cork, linoleum, ase
phalt tile, rubber. Givea hard, glisay, durable finish.

glstant to aleohol, boiling water, clparette burnd—even lye.
Apply it yourself. 12 colors and clear.......... $8.60 per gal.

Give Your Cor a Gleaming Plastic
Finish—Repaint with
PLASTI-COTE CAR ENAMEL

One cont covers the old finish, gives factory-like Justre,
durable new beauty. PLASTI-COTE is & real plisstio—
covers better, wenrs ]nng!r rl:ﬁml'_-u gun, mleohol, romd tar,
oil. salt air, snow, al.l:-cl rivin. Qnart does average car.
Apply it yourself... 75 quart.

DEALER .I'NQUI'EI'EE INVI 'ﬂ:'.D'

CELLO-NU PRODUCTS

333 M. Michigan Ave., Chicago 1, IlI.

Y SAVE WASTE PAPER ¥
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BEST SELLER
SENT FREE

John Middleton's Walnut pipe-tobacco has been
custom-made for the carriage-trade since the days
of sailing-ships. This mild, fragrant, friendly, wafor-
ally aromaric tobacco is the largese seller in its price-
field. We'll send you an ample sample of this best
seller, with a free copy of the gaily ilstrated, easy-
to-read booklet, “The Choice of Experience.” Just
jot your pame and address on a posicard, and
mail it to John Middleron, 1201 Walnut (Tobacco)
5t., Philadelphia 7, Pa. Beter do it now before
you forget.

PAINT STRIPING TOOL / ONLY

Tnug éd! See lhe ﬂﬂdﬂm«ff

Wigh thls NEW TDDI: nat § brush| ATOE A B drmw
Linss with pabst. ansmed, Uiwed an wubos, mocdels,
l.nmu.ll.ull-rJuntllvl wplis, ulhlmltlunlturu inoleum Roars,
wlens, Bullatin bosrds, sportisg wiorkshop promats, etn.
Besed ouly 31,00 o mu:plm toal iur painking & 1770 wide sirigs,
ine “t% lrdmlh dde Eudde. opemling lnsruclions,
1, prica §1.35.
bk tipa for making 1564, 175327,
I med !I.r’lrm ul?e‘ sirlpa llnes—

Every Painler and Crahsman Shouid Own Doe.

Bend B-':n:ur hn-'lr-'nd many sdditmal width tips
s meserl’ it Il you sre noi ssuisf
wmhmw work, nid ebarucier ss “’h“
wiy A0 your produrt oF proscl. Ml:r- th
we'll refund your meney presgptl
Padst Dvalira; Write far Ilhu.:uru i,

WENDELLMFG. CO. ShTh S8t i

BI.I]HI".IIS Build Your Own

SAVE fuel by circulating the sif in your
p]:uu shiow you low Lo use rrvu.r BLOWER :I-cl:illt:l'mr.'hh'z

As ensv to nse
as o peneil. E:m interuhen
- TN, LA,
e erh

wonr Pond. RO CARINETS can alsn
wanted. PEERLESS SALES, Dept. M.C., C. . EEn.,
kimecoin 6, Hebr
WANT = permanent buosi-
Illll pr .“Inn ol llill-l?
FDDT‘ GUILI’I‘.EC‘I‘IGHIBT
& in this greatly
h Siﬂ-llﬂﬂ il wfte fa hi ining—
E:‘:‘ m.:dicu] Pt wes " T a “Wﬂ.\;tm s e Lrm I'I‘TII
Steﬂtenmn System of Foot Correction
Boston, Mass,

hm.-l. K. 'I'l {Kmoek  dow | 4l terature, alers
DO YOU Earni
napdod profession rom ns
to buy. 4Tth gaa.r Writ& for free h-mua
wie BIG MONEY .coo wo.
o WOoOD NOW!
= e -

ONE-MAN
TRACTOR S5AW

OTTAW

Turn wood lota into eash: help save sther fuels towin
the war., Use Ottawa—Ffastest cutting: easiest way,
Cuts !'"'f' and small logs, folls trees, Thousandain | B0

FRE E
i blade.
B L e ay Doy [t

n‘rmwu MFG, C0., D1227, Forest Ave., Ottawa, Kansas
POPULAR MECHANICS



_Sw”c@g;;il idgaS On battery care |

Pinkerton Snord is really
in a jam, now. Thought
he could save his bat-
tery by driving with his
parking lights. Now see
what's happened! It's
ne use, Pinkerton.
There's only one sen-
- sible way to save your
battery.

qr P ———iarg, -

.TW.

...the wise way is
PERIODIC RECHARGES!

Lots of batteries grow weak and feeble when
rationed gasoline cuts driving down. Yet you
needn't get caught with a battery gone “"dead.”
Drive in to your Exide Dealer occasionally for
a FREE CHECK UP! When
necessary, he’ll advise recharg-
ing to keep your battery strong.

PERIODIC RECHARGES cost
little, but they postpone the day
when you'll need a new batrery.
When that day comes, get a
dependable, long-lasting Exide.

THE ELECTRIC STORAGE BATTERY CO,
Philadelphia 32
Exide Bateries of Canada, Limited, Toronto

EXIDES ARE USED IN MORE THAMN 100
APPLICATIONS BY OUR ARMED FORCES
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Tool of 100/ Uses

The original,
fit-your-hand
tool—today’s
finest. Doespre-
cision work on
any metal, alloy,
plastic, wood,

i ok

glass, etc.
A WHOLE TOOLSHOP IN ONE HAND

Thesky’s the limit with the Handee. Itsusefulness
is as extensive as the number of quick-and-easy-
to-change accessories you own—there are more
than 300 in the Chicago line to grind, drill, polish,
cut, rout, carve, engrave, sand, saw, etc.
Because it's perfectly balanced and weighs only
12 ounces the Handee is the “non-fatiguing™ tool.
Operates on AC or DC current at 25,000 r.p.m.
With 7 Accessories, Postpaid $18.50
Order on 10 days money-back trial.

Free new 64 e Cotalog
of complete Chicago [ne.

CHICAGO WHEEL & MFG. CO.

1101 W. Monres §t., Dept. PM Chicage 7, 10

MACHINE SAW FILING w
Foley

risicler

th the

Automatic Saw Fliler iz the

i :.nll. bring “yon
vl & steady repaat

T
shops and
ied ag well as
5, CRrponters,

Send for FREE PLAN

w to gtart—
sing. Send

POLEY '
!u' |||u |

FOLEY MANUFACTURING CO. f
1718-4 F:ll:l'glI Bldg- “mnaﬂpﬂhl 13 Minnegala 1

Send Free Plan on Saw Filing usiness, no obd

I.I|l'||'|

MName_

Addwers
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"Hard-to-Find
Radio and Electronic
Parts and Equipment”

Fmﬁauéhamsﬂdng

Write immediately to Dept. P-12

: MNaw Hngwn LAFAYETTE RADID CORP.
os CONCORD RADIO CORP.

P01 West Jochses Boslevard, Chicage T, lllinais

Modernize Your Gun! Improve Your Score!

Most dorable grips made. Positively un-
breakahle! For Colt, SBmith & Wesson, Hi-Standnrd.
:'i'r‘f!lu. I.lu r & .Hrl-uafra InI a wide choice of benotiful
edigns in jvory, pearl, walnot, ony=z, ste. Low prl
CATALOG. Tiemlera Wanted I pEL, TN

SPORTS, INC., (Mirs.) 2850N. Clark 5t., Depl. I'-II. Chicago 14, liL
Burpee"s 8 o
sest VEGETABLES

pecial=to pet aequainted, we'll mail

nu thess b full-gsize Me=Pachketa poed

}m’ just 10e--Tomnte, Radish, Carrot,
Best, Lattues, Sond dime today!

urg;t'i Seed Catalog FREE=

bt Flowers, Vegotablea,

5 e Bkt Phloseite o,
uilding, Philade a l"l.
tar} Burpee Building, Clinton, lowa “

FALSE TEETH

KLUTCH holds them tighter

ELUTCH forms a comfort cushion; holds dental
plates 50 much firmer and snugger that one can eat
and talle with greater comfort ahd security: in man

ST

chses AlMost as well as with netural teet Klutc

lessens the constant fear of a dropping .
chafing plate. 25c and H0c at drup:ms& our
druggist hasn't it, don't waste money on ull ski=
tutes, but send us 10c and we will mail vou a gen=-
ersus trial box i 1. P, 1NC.

KLUTCH CO.,  Bex 3193-L,

Can’t Keep
Grandma In
Her Chair

She's as Lively as a Youngster—
» Now her Backache is bettar

‘Many sufferers relieve nagging backache quickly, once
they discover that the real cauwse of their trouble may
be tired kidneys.

The kidneys are Nature's chief way of taking the ex-
cezs acide and waste out of the blood. They help moat
people pass about 3 pints o day,

When disorder of kidney function permita poizonons
matter to remain in your biood, it may cavse nagging
backache, rheumatic pains, leg pains, loss of pep and
energy, getting up nights, swelllng, pumnm under the
eyes, headaches and dizziness,

Don't wait! Ask your druggist for Doan's Pills, used
successfully by millions for over 40 years. They give hap-
py relief and will help the 15 milea of kidney tubes flush
out poisonous waste from your blood. Get Doan's Pills,

POPULAR MECHANICS

ELMIRA, N. Y.




I vour pLAN for living—remember
that a ration of pleasure is every man’s due. |
... Ameng the greatest felicities is the en- i
joyment of smoking o VanRoy—the pipe with
a noble heritage of distinguished gquality—

VANROY COMPANY, INC,
EMPIRE STATE BLUG., MEW YORK | preference of discriminating pipe smokers.

VanRoy Pipe Familu—ARISTA 3.50 « BARD 5.00 + COURIER 7.50 *+ DUMONT 10.00 | 7!
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HANDKERBHIEF TEST
@ h

PROVES VITAL Z[IHE SPDTLESS
AND FREE FROM “GI]'II” no matter

MILANO

This Horseshoe
Ring, Handmade,
Hand - engraved,
inlaid with simu-
lated l,isa
ENOCEKEOQOUTI]
Shoeand shank of
everlasting Monel
Metal is

GUARANTEED 20 YEARS

Sugpl:.r iz limited . . . rush your order! SEND NO
MOMEY. Pay Postman only $3.85, plus excise tax
and postage. Return for refund in fve days if not
delighted. State size, Address:

Dept. 136-H

AMERICAN JEWELRY CO., whesiing, w. va.

New Ortawa SAw

@ World's Fastest <§

1
m&iﬂﬂhﬁium b,
OTTAWA MFG. CO 1227 PINE ST. OTTAWA, KANS.

Build: STEAM ENGINE

* A pmmun tulit and engineered
n la eylinder, 44" scale maringe

-l. lnth cluteh or reverse.
f for 14 pages scals
? i d n otod, inm!ue't'i'nm.
82 !‘I'llhl and Description..§ .25
@ Rough Castings Kit._...._.. 1250
@ Horizental Flash Beller
Drawings and Imstructions 1.00

i
TIIUHFSIHI ENCINEERING COD. 28145 yision soe.
" DR' LL" NDEK ul.nu- :‘-m- .

Ilu: lm‘l Aling  twist drills Ellminates

Mnele entlrel { of stee]l In nine aizes,
Aunllnhle o1l priority to esseniial UseTE. Sew
your dealer |i;°wrl.:-n 0

ﬂ.ﬁﬂ

Fook Schultz Bldg. t. Paul 1, Minn.

ELECTRIC HEATING !lEFIEII'I"I « » « NOW YOU CAM REPAIR THEM

Simply overlap ends, apply HlEhIDICltL"
PFaste ane Larm o cdrrent
Inrn;nt lu1.||-tl.} e ke, T“i!-'l nmrr
00 4 oz, 53,50 1 peand, B8O e

ADVANCE MFG., & BIST. t'-l:l Box BE1 llrvrwml-il. Minn.

TRAILER AXLES, HITCHES, AND PARTS

@ If you are Interested in purchasing trailer
mxies, hitches, and other tfaller parts, contact
us promptly. Complets houss Urailer blos
prints; 31.00. Write for free literoture.

HAMMER BLOW TOOL COMPANY, Dept. 112, WAUSAU, WIS.

NEW PRODUCTS—NEW IDEAS

A large manufacturer now engaged exclusively in defense
work, wants large production items for post-war development.

We can furnish Engineering, Financing, Manufacturing, Selling.

Many aound prodoets or ideas never get past the model with you. Before sending your drawings to us or
stage, doe to a lack of one or more of the above essen= | anyone else, protect yourself by having copies
tinls, Why not contact a strong company able to aupply of them witnessed and the originals retained in
all of the above feeilities within the one organization. yvour possession, The date of witnessing should
If your proposition meets the requirements of sound= | be kept confidential by you. as this s the date
ness and practicability, we would like to discusa it on which you can prove priority.

AERO SUPPLY MFG. CO., INC., Corry, Pa.
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“"PARADISE"” is at the CITY LIMITS
for AERONCA Owners!

Imagine getting to your favorite resort in just
a few hours after leaving your home! Imagine
arriving there cool, clean, relaxed, refreshed!
Imagine flying your own Aeronca to yosr vaca-
tion “Paradise” for less than it costs to drive

your car!

Make no mistake—the new, post-War

Aeronca is the plane you will want to fly and

own! It's so easy, that almost anyone who can
drive a car can learn in a few hours. And any-
one who can afford a medium-priced car can

own an Aeronca!

Send for booklet showing details of the post-
War versions of America's Personal Plane and
telling you what opportunities await you as an
Acronca Dealer in yorr community !

Mail this é’nﬁpun /

AMERICA'S PERSOMAL PLANE

FRONCA

AIRCRAFT CORPORATION
WIDDLETOMNN QU0

FEEEEAEEmsm eSS

DECEMBER, 1944

Al Bennere, Dhrecior of Sales
Arronca Aireraft Cotp,,
Middlerown, Ohio

Please send mt'fﬂ
An Aeronca Dealer,’

ouf valuable, illusteated bookler ""Why You Should Be
' enclose 10c. 5




SHOP AGENTS WANTED TO SEI.L I'IIEGISIIHI TOOLS

We have an interesting proposition for indi-
widnal mechanies working in plants, who want
to earn extra money as shop agents gelling these
and other tools in the Scherr line. We enn furs
nish mierometers, combination squares, surface

This i= REED Mo, 801 micrometer

gages, sine bars at prices you ean afford, gage oAl il
blocks and other tools required {n "'-"""-'t-ﬂl--WII:rrliing '.:l:.il; 11:' ]IL:::n]nLhul I ]I'?Lﬁ.lcl':l‘f.t ?E'Idiyirﬁda‘:
plants. Write for anteed for sceurncy. 1/10000% wer-

details of this ex-

- nier furnished in 1, 2 and 3% sized
tra income plan.

without extra cost. OHDER THIS
2 ONE INCH MICROMETER TODAY
Write for litera= iga = for only $6.08 plus 10 cents postage.
ture showing our G8 DIAL TEST INDICATORS reading to 1/1000%
line of G8 Toal are widely uaed for machine set-up and testing, We
Chests. Illustrated provide a universal, balil-joint back which permits a
in f"""‘ti‘] Dn.&_:”Cheat wide range of indicator settings. WRITE FOR
20Vx " x18% " with FOLDER No. PM12 for full details and illustrations.

T drawers and two
FER: A € M
locks for complete SaS 88 day money tack oier. Sead us yout order taday:

safety. BEND YOUR
ORDER FOR QUICK quality _lhmhn!l simply return the m-l... within 10 dayvs,
DELIVERY. i Llﬁ. s Jour phymant m?-uut Juestion. " SEND

GEORGE SCHERR Cco., INI’.‘.., m Lafayette St., New York 12, N. Y.
-—.—_.—_—.—-__—_._,_

Examine the tools purchased. If they do not meet your

nu -rl..s unmloo SEHEAFVEECST EPE"H

SATISFACTION CUARANTEED OR YOUR MOMEY BACK |
T S Tt MASTER HONE pufs a perfect

SLFsShis of By S iy,
lika wrl n Thou g edge on uied blades In a few
P—::ﬂ- “:l:;f-;n:w “L:Lh sl mrlﬁm shopa, QFET_\' seconds, Made of spacial
J Hreey Sy | composition — the original
Anmr.lﬁ' ﬂ“m & runﬂﬂ o, e Nt o

ke, T [ e safety razor hone — no other

like it = over a million sold.

HUNTING ond FISHING %ﬁmmjﬂ.nﬂﬂrﬂ-hwﬁf

; . o COD'], " Wiite for quaniity pricess

““N“NG B P ponthly magazine crammel | WISCONSIN ABRASIVE COMPANY, 954, Milwaukee 11, Wisconsin
. fishi kla, 1 bl CEPAIR YOUR

W Ciniren, hast places to fish and VAT L Ec TRiC APPLIANCES 2

— com ill s
i ﬁgtmnra ?-f;“fn ;"li::ls;'ad:yh:tnﬁ:;ﬂi. S Trademark Reg. Pats. Pend.
CTRICAL

CHANITE Seli-Welding
SFHW' Triol Offer N . Generows

Send 250 in stamps or coim and HEATING ELEMENT FLU

e ¢l 51
we will aend you Hunting & Fish- ::‘:ﬂs?:;iluj- instructions: enclosed. oo

ing for six months. CHANITE SALES COMPAMY
HUNTING & FISHING 914 South Main Fort Worth 4, Tulu!-
MAGATZIME

251 Sp;rtsmen'.‘.‘ Bldg., Boston, Mossachusetts

BENJAMIN

H.C PELLETS ARE AVAILABLE

lreat. OCal. .22 d Oal, 177. Produstion of
gtudrfjﬂdu;' uﬁadnf:umm Alr RIR :I-F and Benjamin Alr Plstals
has bean uu n:led far th.a dumtl-l:in M our facilitles

Aare ¢ 11

ork WRITE FOR OUR ILLUSTRATED ) Low
FHIE LIET OF POST WAR MODELS TODAY. V)
Im‘..l“ .lll anl.E cO., #12 Marion 51, SL Loais, (4) Ma.

: ”~ LD iidkinr ane we fg - Pt
O e |

e # H -1
H::‘F;I: ! 'hmu;llrif:|

For Tractors
—Makes wond sawing
faet and easy, Caneut
¢~ enough wood to for
d itaal niekly. iy
)/ moved while attached, Big
¢ heavy blade. FREE details.
OTTAWA MFG. CO.
PRICE ¥ wizar oax Ave,, Ottawa, Kans.

~7ew OTTAWA WOOD SAW
I 43

Without |
Obligation !
Please Send Me |

That's all we askl For we know
that you'll say the some as thou.
= sands ol others who use Hobart
“Simplilied” Are Welding. "It's the besi

FREE' & handy Wes!

Pochs! Guide lof welder yet.” Especially dnltgﬂld lor ap- Welders. |
ATt 'n"i'ulﬂi-g’lr”:" erators wheo take pride in their wark, yet b I
oy st wani the greatest speed they can ebigin. i : Hame

charts and helg-
ful 1elormatiss
yio CF9 LIR
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An Important Message to Post-War Planners

GET READY NOW

For the Most Thrilling and Exciting
Of All Hobbies—Lionel Railroading

Is you are one of those men or boys who
have their heart set on owning and operating a
complete Lionel railroad system, there's no rea-
son at all for just sitting back and bemoaning the
fact that Lionel Troins are not being made now
and that you can't buy any until the war is over.

For there's plenty of preliminary work to be done You Can Do All

—and you can start doing it right now. Plan the This Preliminary Work NOW — This Year

track system you want for your trains. Construct Get started now so your railroad will be ready for
the actual tables or benches you will need. Buil your engines and cars as soen os you can add

YL Build them. The Lionel Railrosd-Planning Book will help
the landscape scenery, the hills, valleys, moun- you. I¥'s free. Mail the coupon and you'll get your

tains, tunnels. :np;.r-—pru-ntn.

'—---————————--ﬂ__1
I The Lionel Corporation, Dept. 7 1
I 15 East 26th Street I
1 New York 10, M. T,
I Please rush me a copy of the Lionel Railreod- I
Planning Book. 1
| 1
I Address. 7 I
Lona l
l o Y 1 State.....oocimciienien |
---——---——ﬂ------,
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YOU CAN'T BEAT

this to relieve itching of

SKIN--SCALP
IRRITATIONS

So
Many
Druggisis
Claim!

First applications of wonderful soothing,
highly medieated liguid Zemo—a Doctor's
formula — promptly relieve the intense
itching and burning of Eczema, Psoriasis,
Athlete's Foot blemishes and similar skin
irritations due to external cause. Zemo
also aids healing.

Apply elean, stainless, invisible Zemo
any time—it won't show on skin, First
trial convineces! 3 sizes. Buy ExtraStrength

ZEH:I.CI for stubborn z EMo

5 Ih HANDY ASSORTMENT s-l 98
s FOR MECHANICS—GARAGES

" _WORKSHOPS—HOME USE n
SCREWS + MUTS * BOLTS * WASHERS »
RIVETS = SPRINGS * BRACKETS = MISC.

MORE THAN 1,000 PIECES

6 full pounds—a veritahle treasure chest of fastening de-
vices for every practical uwese. Sstlafaction guar-
anteed, Order BOW. «q oo ne s 08 roraon rmnnnn s' 5 B

SPECIAL —2 assortments, over 2,000 pleces, for $3.69.

HUDSON TRADING CORPORATION

The House of Handy Adssortmenis
D-165 Weat Hubbard §t, Chicage 10, 0l

FREE! . [t of Seecil deort
bt 1175191 T9H] d
“HHER‘S—HL Jllil'il\l‘ ':.'i EI[HEH amd P 'I.I.'I‘-'l

NECTORS — SPLINGE = BELF
TAPPING SCHREWS=gte,

IT STAYS ON . . . RUST STAYS OFF

IENDOIL

I RUST INHIBITOR

EKoep home tools, applinnees, corrogive motal
hrntnn'l.iﬂ']}' wonked,
35¢ Bottle Hdwe.—Splo. Geods Dealers
McCambridge & McCambridge Co.

cases, All drugﬂturm..
GERSTNER Tool Chests

Renuine Geralner Cheats arc real Masterpioces,

5 Free catalog for Machinisis and Toolmakers,
GERSTHER TOOL CHESTS

dd4a Calumbia St Dayton T, Ohijo

ElHSII GLASS

Belts & Braces

Linli mited

ealees -
tithes at mnn-_.,r c
q::‘:-.lth. fmahioned B ln:;:; h'l.-.sa
1s
hraces, x.ulh:,ulknul_l:“ W:Il.l.l_
tohing comier
'E-:_;L‘ Ln[‘ sport {ones. l;'llilnlﬂ-.::-
B . 51
el .
:T:'IL:H( Tlasa ‘-tr L1|-II11 & ‘thtlh.,
Brown Wi 5.
Tan, Gee¥ or s
;Tu:s.(lml.‘m_{ innt Gripbuckle. . . [
11{'|ij + gtretching comfort .. j L
as oRCAMIC oLASH h_r ul:l'-:1
sElaati-0AaTE ..ﬂu. OREANIC b
:-Ir:. Put. ti‘;r{ nde feein Viny Ll]n
"0, & G Cn Dy Gawer wd b¥

/ Buch/baum £Co.

MAMUFACTURERS SINCE I1DBR CHICAGD
1, s Limited stoeks on hand at oor Mew Yark.
DEHH s HIHE-I Chicago, Los Angeles and Honolela Offices,

s i

Available now .

Bailimars 25, M.

BALL BEARINGS

Eet in flawicss siecl rings, assuring precls

nilon dae o friction-free rofstion.  AlL l%l:n.u.: nnl
makes — MNow  [Depariies, F K. F.. Narma-Hoffnan,
Farni L W Ll i

Roctid from our lars .cf':'f.'é a1 the MOH ""n{"" At
SIZES.  And iul.l i Doy an the Mano-

SRV
ferqrerte Lit. Al ','":",‘_ *'FULLY GOARANTEED
Write TODAY for Bullatin B
M=-E-T EXCHANGE, Dot %2278 s

BUILD THESE PROJ EETS
‘orgardenor lawn. Easy to balil. Eusy ta sell. Detniled i
||r|’-h'|F M.g_rl B3s Duteh Windmill S0c; Madal OA - EU"LIH

. Lawn ufn Patberne—Busbannel Girl,
Drutch Hay . Tuliy . Halland Pai, 4Bz sark sl d—
3100, Cuenlag J.Iul ruting mpny r|||u|l|l wnil 10,

CI.IFI'SH.IH'S MODEL Eﬂ- Depl. P-BD, 2038 N. dlst Se, !Hnllu, Wi

Balance 4" 18" Base. \I'HI either §
Matric ar Aveirdupsis . ﬁ 40

Casslog wich MK ||lu|:rlrml nl' Labugrn
Apparatus sent for 75 sents.  Ustelog Iing 1".113!
rlstmmals, doags r|||||¢| ils: pio . end 1700 wolenissa
hooks gont for 2

LARGRATOR Y M-lu'l'lﬂl.lul.i l:!tl..
T Vincennes Ave.. o, 1T,

A HIJSINESS FOR YOU

Laarm how vom o0 ean ohisin s -\.p.|1||.|||r- ‘qqnl naive frapehisn for Bandling RTAMINITE
[EoTre H -.-u-llnu walerpronlers, MO I' Flaar Wax, amd &L\“ i L] HA'EI\.-

Lrassparetil owlings
LE Ta Ir }bd l:l.ll -]lluli.IT For bernl L
plmp-er |rm| Write TODAYI
" "I': CoRF., DEPT. B, iH *ﬁ"l‘[ﬂ '!-T H.m HI\'!N Eﬂ""

and Peppy -Pal
'DU-ALL" GHHDEH Tﬂﬂuﬂﬂi

® 1 to® H.P. Circulars on request. War limi -
production—We supply repairs for all SHAW 2.
Tractors sold in our 40 years in business.

BUILD YOUR OWN RIDING {
TRACTOR —“WAR HORSE"

using old aute parts, powered by 2 H.P. or
larger mir-cooled engine: or walking type
Garden Tractor 14 to 3 H.P. or eonvert truck
or auto into Farm Tractor. Ench with steel
or rubber tirea: will plow, enltivate.
FPlans for building. in few hours, any «
one of above, postpaid for £1.00 4
(state which wanted) or all 2 for
£2.iMi. Money Back Guaranteed!

SHAW MFG. CO., 4512 Front St. |
Galoshurg, HKansas 3
G680 Morth dth 5t., Columbus, Ohla “
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MEW ATLAS PATTERMN SERVICE

Using the template principle so valuable
in war plane construction, Atlas now
supplies time-saving patterns for wood
craftsmen. Look up the ad on page 203.

DECEMBER, 1944

From a small maintenance shop with one
Atlas lathe and one Atlas drill press 1o
the layout shown here is the remarkable
success story of the Sam Mulkey Com-
pany, Kansas Cicy, Mo.

Mr., Mulkey wanted to do his part in
war production and asked several war
contractors for work on precision parts
for his two machines. He did a good joh.
They wanted him to do more. From a
10" x 18" shop he now finds a 50" x 135
building too small.

Today in his shop there are 34 Atlas
lathes, 200 Adas drill presses, 7 Atlas
milling machines, and 4 Atlas shapers
plus a number of specially built machines
made entirely in the shop on Atlas equip-
ment,

Sam Mulkey's success story is typical
of hundreds founded on Atlas tools—and
encouraging to men who plan to build
businesses of their own tomorrow. If you
are thinking of machine tools for your
home or commercial shop after the war,
send for the latest Atlas catalog now.

1243 N. PITCHER STREET
KALAMAZOO 13D, MICHIGAN

ATLAS PRESS CO.

181



WHEE /!

"CLOPAY

WINDOW SHADES!

|

NN

#Smart baby. Smart mother, too, for she
knows that Clopay Window Shades not
only keep out the sun, but look handsome,
wear well, cost only 15¢ up. See them at °
Sc & 10¢, neighborhood and dept. stores
everywhere, In plain finish only 13¢, in
washable finish only 29¢, for full 36 in.x 6
fi. size, ready to attach.

THERE'S PROFIT in ELECTRICITY—LEARN from PRACTICAL ELECTRICS, $1.00 )

Whether you wank to oater the eleckrical field oy a fundamentals of clectrlclty, elecbrigal cireuils, mobor,
professlop—or whether you wart ts kKpow mofp aboui transformers, slectrical pymbals, brouble shoaling, ete.
fixing eloctrical gadgets arownd the howss, wou will =all In plain, simple. understandable langeage. Send
find Practical Electrics a profitable investment, You 51.00 today for a copy of Practical Electrics, the peady
can find the right answers gquickly. It gives you the reforence book of eleetricity.

AUTOPOWER, INC., 2125 PINE STREET, ST. LOUIS, MISSOURI

d

@ SEAL OUT DRAFTS
® SAVE FUEL )
o BE COMFORTABLE | Lad

with ey -

KALK-KORD

THE NON-HARDENING
CAULKING AND SEALING
COMPOUND

You can quickly and sasily aeal
loose windows againat drafts
with Kalk-Kord—use it around
window frames; too, inside and
outaide.

Neat and clean to use, Kalk= 5 )
Kord seals c.rncln wit.lmul. tools o, Household Uses
=—just press in place with ingers.

Comens packed in convenient @ Caulking window
beads or rolls. Will not stain  @0d door frames

[ ] ﬁll.-n“ng arcuwmnd
paint or any surface. [ora not Earherta o

harden, erack, chip, or shrink. sinka
Waterprool and unaffected by @ Sealing eracks
temperature changes, in plaster, wood-

'Iﬂ'ﬂ'l‘k\, MasSnDRry

For Sale by Sears, Roebuiek ro- !
tail stores Paint Depr. 30, or by ® Sealing around
mail from Sears baseboards

Product of
PRESSTITE ENGINEERING COMPANY

3978 CHOUTEAU AVE. « ST. LOUIS 10, MO.

-

Say vow saw it in Popular Mechanies!

182

Easy To Turn Trees Into Money
.l?:rrihi..:meh:r. Beleaw Models In

L Patemied Maos

sUFst® BEL Works
Uae tractor or

for low cost

- . Bond posk

= Lt o 1] ow ‘T hioke
e, BELSAW MACHINERY CO,

n Sirect, Hansss City 2, Mo.

i WWILLIAMS

ﬁU?H PLATING Qymfs

GUNMETAL CO., AVE. M. DECATUR, ILLINOIS

SHEETS

SEND Fom THIS

TIME E:'H’IHG @HM HTE

Figures Ohms,
Watts, Amperes
Volts . .. Quickly!
Any Ohm's Law
- - Problem solved
pm— with one setting
I of slide. All values direct reading. (444"x9")
= Send only 10c in coln to cover cost of handling.

ll OHMITE MFG. £0.,4931 Flournoy 5t., Chicogo 44,11l
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GILBERT CHEMISTRY SETS

oRE boys have won fame and big awards with
Gilbert Chemistry Sets than any other kind.
Far more than “toy"™ sets. Range of chemicals and apparatus based on real
laboratory technique. Write messages in invisible ink. Make chemical
weather flag. Hundreds of other spectacular experiments in organic, in-

NO. 6 DOUBLE FEATURE,
DOUBLE FUN LABORATORY

Big two-door wooden cabinet
crammed with chemicals and
apparatus, Over 400 spectacular
experiments.

organic and electro chemistry.

ERE are Charles Luther and Raymond

Leatzaw who won $100.00 for chemical
research. Mr, Gilbert will award prizes total-
ling $200.00 to boys doing the most important
research in chemistry in 1945, Write for details.
Gilbert Hall of Science,; 303 Erector Square,
New Haven, Conn,

DECEMEBER, 1944

THE MArRLIN FIREARMS Co., NEw HavEN, CoNN.

it
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The Sharper the Knife,
the Better the Boat!?

Every modeller knows the differsnce bastwesn g ah

_dull knile. And the great dillerence between

and other knives is that
X-ACTO, with blades mode
of fine surgical steel. i=
aolways sharp. For when
the cutting edge dulls, with
a twisl of the wrisl, a new
blade is inserted.

But even more than thot.
each ol the eight dillerent
blodes in X-ACTO Kils is
designed for specific cut-

New! No. B3 X-ACTO
deluxe all metal
knite chesi. The fin.
estin knile sels codm-
plete with 3 solid
aluminum hondlea
and 12 interchange.
able blades, 18

ting jobs. Eoch i&8 o "spé.
Ehi::drhi;nﬂsgjlg cialist” in its own righl.
complete, Other Only with X-ACTO, the re-
knives and sets lrom fillable blade knife, can
50 to 33.50. you derive the

grealer salisfaction
from your hobhies
that comes from us-
ing the right knile
with theright blades,
thal are always
sharp, that al-
ways eut with
precision.

For better re-
sults . . .

aordae

REBLABE T
RE-SHARPEN

Write for 12

page Hand bsok
""Haow 18 Bulld Salid
Srale Model Warplapes™
| pEnts

LY i
On 1ale ad mu.- lnl H.l.-l Il-- L ﬁprf-q.-. and h'r

K- A‘:Tﬂ tliil:lh'l' Phl:ln'l.lc'l'i co
#Y Fawrih dwa. Hee Torb ik, B T

e |

v
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Personalized

KEY

Spells CHAIN
YOUR NAME

7
liill

o I.Ili‘ﬂ BELY CONSTRUCTED
IN GOLD PLATE

The Perfect Gife
Each Namachaln made to your
order . « « up 0 16 letters al-
lowed, Individually packed in
Gift Box. Ordors filled In ono
day. Sent Postpaid for $3.50.

Namechain Mfg. Co.

19 E. Pearsan §1., Dept. P, Chscapo 10, ILL.

PLANNING 'I'HA'I' TRIF?

":T AR Vi, Lo, |"|'|;:I'||'."' am suto trip aftor
restrletions are 19fred? will wanl
the dmproved HULL AL Tl:il 'Ll.:l 25 as your
guide, It will be available at youar dealer's,

HULL MFG. CO., P.0. Box 246-D12, WARREN, 0.

LUMBER—PLYWOOD AVAILABLE

TMarald Hane wants to send revised Na, 14
catabog. 100 pages of woodworking idess.
UNEQE 'I.'IIi‘.l A R ".]'\-; )
mnd Amerean wobds, 4, J'
holding this estsbog—se

CRAFTSMAN WOOD EEIH.I'!E-E {'.:u
7T 8. Mary SL, Dept. A-53, Chicago 8. iII._

12.7:!20] ENGINES IN STOCK

The G, H. Q. miniature gasoline engine that
o, renlly operates iz etill available, Over
100,000 sold to dote. 1/6 H. P. Complete
with flywheel nnd propeller, fuel 16 accesao-
ries nnd full instruotions. Fully bench tested
and rendy to run. Power for nll models. £20
complete, BSend only §1.00—Shkipped Col-
lect C.OLD. same day. Send 25e¢ for illus-
teated Catalog of hundreds of hobby [tems.

S $13.69

Freight Paid.
Interested! Write us novw for Feeo t‘mqu Aot of

st

Marble & G umu e rr|cﬁ.r||mt.|,:l i.u:j Wy wait,
W. 5. MARBLE & CR HI

A-18 nrm:n. Fla,

& WINDOW SIGN LETTERS

b For Store Fronts and Oftee Windows. Anyone can put
them on, Bamples furnizhed. Imitation Gold and Sllver,

METALLIC LETTER CO., 430 N. Clark St Chicago 10

ASK YOUR
HARDWARE

DEALER

POPULAR MECHANICS



OWI phote from Signul Corps

mnAY Johnson Sea-Horse outhoard

motors are made only for the armed services
and essential needs. This photo shows the Sea-
Horse at war in the European theatre.

SEA-HORSE

for DEPENDability

Johnson Sea-
Horses will serve

TOMORRO

mankind in rehabilitating tired minds and bod-
ies. They will bring fun and peace and happi-
nezs to thousands of war-weary,

ALWAY In war or peace, the Sea-

Horse is notable for its
DEPENDability

—the result of millions of man-
hours of experience in the manufacture of out-

hoard motors. There is no substitute  for experience!

DEALERSHIPS: If you are interested in selling AND
SERVICING outboard motors after the war, wrile us—no
matter what your location may be.

JOHNSON MOTORS, WAUEKEGAN, ILLINOIS

Do YOUR nm--w BUY WAR BOMDS

DURO
10-in. TILTING ARBOR SAW

(AR AR AR RN ENEE RN

# Has copacity up to 33" depth of cut and o working surfoce

1080 eguare inches with reqular extenzions, or 1335 sguare inches
with special exlensionsa. Di‘:tla.nca in frent of blade iz 1435 and
from blade to rip fence with regulor extension 17, er 25" with
special extension providing greatest possible wtility. Cast iron
table top is made of close grained secsoned gray iren heavily
ribbed with an occurately ground and polished surfioce. Motor
mounting is designed for most Stondord Motors. Has many other
special {eatures, Available en priority only.

SEND FOR LATEST DURO CATALOG

For full details and prices en the DURO 10-inch Circular Saw send
for latest DURD CATALOG. Also lists specifications and prices of
complete line of DURO single and multi-spindle Drill Presszes,
Cirenlar Saws, Jainters, Routers, Shapers, Grinders. Lathes, Seroll
Sawsa, Flexible Shaft Unilts and Portable Electric Drills.

DURO TOOLS

MACHINE TOOL DIVISION
AL50 MAKERS OF DURD HAND TOOLS

DECEMEER, 1944

EEEEE RN R EE N AR R E RN NEENENEERERERMNESERENENNENNENENERREREREH}]

THE DURD METAL PRODUCTS CO.

2662 M. Kildare Ave,, Chicage, lllingis
Oentlemen: Please sond mic FRER copy of latesc

DUHG Catnlog giving full specifications om iy

DL if-ineh  Cierilae Baw and  other I

Maching Toola,

Ll | 1 AR o - | | SRR | R

185
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It's Going to Be a Real Christmas
For Evaryone Getting and Building

CLEVELAND
MODELS

“The Models the Men in the Air
Forces Build."”

X X X X %

* %k k k X

Build this 35" Model of War's Most Famous Plane
TT34" Boeing :E*l-'i" “FLYING FD:I].'IH‘.F"-JE' -0 MFM
. 1040, $12.50
fMFM Means
== Master Flying
= Model=World's
Finast. }

Amnrlfnn - :I'l SMITCHELLY Bombor
LDH“L‘ D MEFM Kit 5F-113, $6.50

4 835" MartinB-28 ' MARAUDER'
Bomber C-T 'I'I'F"ih Kit S5F«1303;

Other .00 Homibe-
uru ||h.n ”H'I.TDI

Delinviliand DEDEI'.;L-ITI'J '* B, ID

48" TDauglas A-20 YHAYOC™ or
SROSTON' C-D MFPM Kit SF-115,
FH.50

2? .5 14T '\-:lrlh J-nl!"rl-.‘-llh
T.\}«-G |'. FM K

3I3" Kll T-DJ. 1I..'H}

HE b . H
:IB:TE- I.ur ‘.'Em Kit '!I A,
'!. o0

34" Kiv T-80, $1.50

Bulild Thess Two $1.00

Q;\\ Qhpds

Lind=pom=
{raileal 28 14"
Superrforiress,
semi_ solid,
Kit LTA-SH0,

S51.00

Giidor: Huge #4'™
Huper FPCONDOR!
Hoprer, Kt E«LO10,

Here Are Two of the Many
Industrial Troining Models

$1.00

HOLACK WIDOW*™
Nighit Fighter,
Kit T-1543, $1.50

‘PIPER CUB.

Famous *
Kit T-04, S1.50

SEE YOUR DEALER
FIRST. I ordering di-

Other 36 **T*' Kits are Hawher “HUR- rect, inelude 20c et

A TR n bkt T o 10n o Pastingpmnagn

Kit T Poah e ATRACOREA."  Rit

T.70: CWHIRLWIRD, = Kt T-106; CATALOG c
A Kit T-ob. Each inane froee)

Hawker “TYPHOON
Kit, S1.50,

CLEVELAND MODEL & SUPPLY CO.

45080115 Lorain Ave. 9 9 % Cleveland 2, Ohlo, U.5. A,

*x k% k k k Kk Kk Kk %k
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NORTHLAND

For a M;rr]r Christmas!

Whether :eceivinﬁ or glvmg the gift of the year is
Morthland Skis. :r[ﬂﬂr alanced and marched,
Northlands are handmade from selected, super
quality woods. Insiston g:nuchunhlmds choice
of champions, identified by the deer head rrademark.
Get FREE 48 poge 5ki Monvol, Edited by
Honnes Schneider, B2 illustrotions. Sent posts=
oge poid [offer does not apply in Conoda).

NORTHLAND SKI

Warld's Larpest Ski Mansfacturers
95 MERRIAM PARK = SAINT PAUL 4, MINMESOTA

Titan Slide Rule

A% dipmeter. Easlly réad, clearly marked single
lntox  soales.  Gives  logarithms. recliprocals,
BUAPCE, FQUATe roots, sines, and tangents, Con-
tinuicsA  eireulnr  eslibrations cannot go  *off-
seale.’’  Imvakonble in multiplication, divialon,
roportion, conversbon, all mothematical probe
eiis. Made of dutable heavy pure white Yimy-
live, Complete with Instractions. $2.03. ].J'Hl-"'l‘r"
wile case 75 ndditionn], BMoney-lack guamn
INSTRUMENT CO.

Church 5t. Annax Maw York T, N. Y.

FOR XMAS
& EVERY DAY

{LIKE MAGIC«—M#I:& Anything

ikt
3 - ewwsEE IN THE DARK
Heuse Mo, ERGECH
WUse on_ Hotl rr-lr Ornamaonts,
' ] Toye. Wenderful Tor houss
= 2 EA-Cro numbers, eclock dials, dash
- o = A ,..-u*-'!“"' haards, lerlrr. dusigns o
il walls, dark room eguipmant,
A stroke of ihe m-uuh—“. plows like magle in

1.||.:r dnrle, It's fun, casy, 101 uses. Lasts indefinite-
Abhsolutely harmless.

!EH“ NO HGHET l.‘"m.'nrhrto 'u[n::'jn?muh K.Lﬁup'lré'..”.'

ostman phus r||'n'|:l rhn:r.:et. Hemwl cush. Wo T
I:HLF ze,  Prompt delivery. Saptisfastilan aﬂuu.-l.-:.muu)d'.I

PRSI MAG I - G LO — 2% e

ATIONED MOTORIS

Yoo Now Get EXTRA

S GASOLINE MILEAGE

l Mow you cin get up to 304, extra gasoline
= mileage with a Vacu-matc on_ your caf.
Ciicker pick-up, smoother munning, added
power and precious gasoline mulnguﬁuamn;::d..
Auwitomatic § arge Principle
YVacu-matic is extrrely different ! Opetates on
the Supercharge principle, Bnves gas Automil-
teally peovides n better gas mixture, Gunran-
tead to glve up to 30T oxtrn gos milenge, mors
power and hetter performancs.

rixs s cans AGENTS TRIAL OFFER

Coma u!ert af slx

e i o Moy X ,.' Every oar, trock, tractor n Prospec

MJ ?unmrp "d'urr qulckl:r name, adidresson DU“-t'-"l"-M Iﬂrbllm“‘uc?m“'
inetalled by anyone. Ingoiferand how yon gei youra for introdecing.
Vaco-matle Co., TE1T-1118 W. Stata S5t., Wauwatosa 13, Wis.

PRECISION
Beox 854, Dapt. F

.um‘f“,_:

"ullllll'l
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Ta-Pat-Co life-vests—
that even bullets could
not sink—haye been 10
the wat.

Before long, Stay-A-
Floar will again make
swimming and boating
safe for Johony and

Safe sleep went intothe

: o =2 |

jungle with this spe-
cally designed ham-
mock. To be yours

* In PEACE as in WAR
OUR BUSINESS IS SAVING LIVES!

WU Adrift at sea or sailing the lake . . . in stinking jungle or

pine-scented woods . . . in Arctic wastes or beneath stars
on a stream . .. a life is still a life and just as precious.

Because lives bad to be saved, Ta-pat-co turned every ability and
facility it possessed to war preduction. When the sea threatened,
Ta-pat-co was there. .. ready. When the Arctic’s icy cold swept
down, Ta-pat-co was there...ready. When the stinking jungle
sought to spread its pestilence, Ta-pat-co was there . . . ready. For
Ta-pat-co's business is to be there...ready...where there are
lives to be saved.

Soon, as war's debris is cleared away, Ta-pat-co will again be
able to go where you go...be ready again to help meet your
emergency when it comes . , . be ready to provide again safety and
security for your outdoor activity. FREE

BETWEEN YOU
and the COLD

New pliable plastic stops
heat leaks—saves fuel.
Weatherstrips windows,
doors, baseboards, case-
ments. Keeps out dust and
dirt. Plugs cracks around
drainboards, bathtubs, etc.

Use inside or outside. Can be p

EASY TO APPLY

ainted.

OQUTDOORS WITH TA-PAT-CO

This famous book is as enterraining o you
who know the answers as it is helpful Lo those
who don't, How o call wild ducks without a
call=—hunt rabbits withowt a gunp—and 100
orher do's and don'ts. New postwar edition
now ready for the press—hetter put your name
in now Eor a first copy. INo charge.

THE AMERICAN PAD k TEXTILE CO. GREENFIELD, OHIO

1his Dustldis. srusk

Fl

REDUCES GERM/ LADEN DUST
o i -1._ ;f:_:_‘
£ -

The “"Dustless” hrush has a reservoir in its back which
holds Arbitrin, a scientifically compounded sweeping fuid.
The cenrer row of tufts is connected o the reservoir. Durs
ing the process of sweeping the Arbitrin feeds through
these tulfts and moistens cvery particle of dust it conracrs.
Instead of Aoaring through the air, the dust 15 converted
into the mose efficient sweeping compound.

Tests have proved that “Dustless” sweeping reduces
the number of bacteria, normally in the air between sweep-
ings, a5 much as 97 per cent. The "Dustless” brush also
cuts labor and material costs in half.

Unrolls like ribbon. ]ust press into 'PIHCﬂ and GUARAMTEED — Dustless brushes are used in hundreds of
it stays put. Does not crack, chip or shrink. offices, facrories, schools, instituiions and stores. They are

b i unconditionally guaranteed to meet yoor requirements.
dﬁ.ﬂ;?;l covers about 80 feet, enough for 5 win- s g v e el e Bt e

At your Dealer’s . «

Cirewlar Free

J. W. MORTELL CO.

522 Burch St. Kankakee, ML

DECEMEER, 1944

« $1.25

Higher West of Rockies and Canada

for siyles, sizes and prices today.

BRUSH COMPANY

52B N 22nd STREET, MILWALKEE 3, WIS

Miwaunee Dusriess
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A few of the Jobs That
Can Be Done
BETTERand FASTER
with MOTO-TOOLS

[ Sharpening [ Burring

[ Cleaning [T Fimishing
T Grinding ] Raouwting

[ Palishing [ Teuchirg-Up
[ Cutting [ Sanding

[J Burnishing ] Rasping

[ Drilling 1 Inlaying

[J Carving [ Mertising
[ Sawing [ Brushing

] Engraving ] Dressing

[mm (oil-senled) bearings.

Moto=Tool owners are constantly

dizgeovering new jobs that Moto=

Tools ean do more expertly in lesa
time to spesd the war effort. In faet.
every new purchaser finds dozens of uses
=« joba in addition to the ones for which
he bought his Moto-Tool. Thousands of
mechanies and ernftamen wonld find it
difficult to get along without Moto-Tools,
g0 great i@ the time and labor they save.
Spe for yourself how handy Moto-Toola
really are . . . how they make otherwise
difficult tasks eansy.

ONLY MOTO-TOOLS HAVE ALL THESE FEA-
TURES: A Model 2 Moto-Tool develops ap-
proximntely 27,000 rpme—proper specd for
clean cutting and long life from cutter. ®
Weight only 13 ounces—zshaped to fit the
hand for eapy operation. ® Siordily buklt
with ehoch-prool Bakelite hc-uu:l 0l
am eonled
mainr, ‘I.qu-ntmnl.eu {hns dynams=
ienlly halancaed armature. ) * Opors
ates oo AC or [ current.

10 DAYS TRIAL

Ask vour dealer about Moto-Tools ond
Dremcl accessorics, IF o does nal have
them in #eek, onbor fram the faclory i
’!-_I.I day trial.

Tools, Kils nnd necessories.

In your Moto-Tool lor any othor make of
i nder] For Besl Pewalis, Dae ooily gamie-
mni . Dromel  shop-tested  AcepRREr s —

giee] cutiers, emery wheel points,

brushos, ssnders, etc,

A WAR VETERAN
with a Distinguished
Service Record _

Diremie] Mota-Todls
have won the ree
spect of ever
branch of the Armed
Forees,  And thos-

‘uu af them have
helped  eatablish

produeciion records
at General Electrie,
Westinghausse  Flee:

I:l‘IL‘ Remin®ggon
ArER,  Pord,  Nasl
I{-r-l-rl:ul.m Corsl -
daled F|.1ri.'rarl.. )

Morthrup Alreraft,
and in meny other
simllar planis,

Universal Stand (lefi} !'m- Model : BMoto T
BEEUPDE ACCUTALe cunbml ;_-..”,
hameda TPE¢ Lo il uluu. work, af
cart Aron, atiractively l'lmsi [T .l.ll;luﬂl:'blu
Lo any position, Pries, &4.50. With a n.1_-
nl.lllr.- shaping tauble ||.-|th'| for mu:..;.g_,

ing or grinding flai pleccs

HERE'S THE

ﬁﬂS’PIM[IZATIﬂﬂ PLAN

YOU'VE BEEN LOOKING FOR!

[
ONLY 3 A DAY GIVES
¥YOU THESE REMARKABLE
BENEFITS IN CASE OF
SICKNESS. OR ACCIDENT

MAIL COUPON TODAY. Mo agend will bathar yoe.

WOUF Ramd,

RO‘ f"’l}-"rl{ nee r*n ||:'l'|'|
SAMPL

mend name at opes, A

ES rui:'i ACENTS

nmy postal will da, QE'NI:I h'l_'r
HRISTEL £0., &

MOMEY, Juu
680 Dar S, AKRON, OHDD

L TIRED, ACHING MUSCLES

DUE TO WUHH, EXERCISE, EXPOSURE

et soothing, 1u¥m
W
CAITY AWAY

rellef—aguick] Tlse gentle, cremmy
FPleasant rubblng etimulates olr-
sinful Tatigue peids, Thouwsands of
Bl. for large doliar glze FPLUS trial

o happy useéra, Send only
Q bottle, haney l.'ll:ll-‘-k ir nut- delighted, Act nowl

LOTSHAW BODY RUB "™ cicazos. limoi ™ =

tosrikel Lo
Hosplial LIPmSH mntﬂ'ltiurm‘lT::n D,
'$540 any & man's SSVORRC Jew
55 “u have 11E:ﬂm'Tlpﬂ1 ant Iyl oy
[octor Expense B mmgrm mwmmmtmhn ok g o
13 ley OowW and Enow il Lom—]
$135 dactor and nna.pua':mml bt
Loss of [WeIs be pabd. Only 3 o _a
peimbursed. U to e Bald & freedom ot mind
sanu worth far HLTFE-[!LDT:I: s
e whole familles
i{ll“ 300 elipible, E‘and gnhm;; g0
war choerage and f:f" Emu any physiclan’s Care. Ty I

Timely fast =oliing Specinliy — casy to  carry.
biiye our Clear YView Idento Case.
The perdect Wallet Tnsert — 4 Plastic ]
with two heavy plastie covers. Bletal q]:;
bound —fits Into Wallet, Vest, or Blouse
pocket and Ladies purse, E.c-]l, ke 99 jlul.
akes. ! Price G0c ench. Cost yols $2.40
Send onter for frial
Dozen today. PUAHHNTEE- Bale of 1st

CORE., ©
S wWanash, Chicage 3

ral

for  unsclsd

LA C
1 Do, Pos .
Family Mutual Life Insurance Co. Fm-5 : - T
Wilmington 99, Del. i :-:II:I:mnr maBey  refumnde
Phuumﬂ withow oblfpation fo me, lefe dmformation |
Your Eoonomica) HotpUaliezton Bhzn T i BEACON SALES
NAME !
]
ADDRESS =
oy STATE H »
! | BUCHSTEIN-MEDCALF
188

FIERE ARMS AND LEGS!/

Light, correctly flited, st and gom-
- Tortable. Natural appearanc.

¥ Braces for all deformities.
Beleptific design. Fnir Torma.

Blo-Ard Av. 5., Minneapolis, Minn,

POPULAR MECHANICS



Give The Gift of Unfailing Accuracy

J ’%,E@/ PIERCE

Te be sure your gift will serve and

satisfy for years ta come , . . give
the FIERCE PARASHOCK . . . the
watch that has proved its superi-
arity in ACTION! The obility te
withstond stroin and remain
dependoble is whaot makes ALL
PIERCE watches, in all di!.rindi'rul'r
smart styles for men and women,
the proforred Christmas gift. Ask
your jeweler for PIERCE . . .
“"Watchweord of the Airways.” The
Pierce Watch Company, 22 W

431h Strest, New Yerk. )

WATERPROOFED
SHOCKPROOFED
ANTI-MAGNETIC

*49.75

Price indicated [y regpedied
rafail price and Includes
Fedwral inx,

Fits tle pocket, Quickly solves any prob- £ 48

lem in multiplication, division, propor- o
tion. Gives the =square, the uqluu're root, .|,
logarithm  and rr-g.‘:il:rl!l‘ﬂlt of all numbers.
Trig scoles give sines and tangents of Aum-
lierd. Fine hlsck gproduntions on white collubeld,
Complele with nstrscibons, I"Hﬁ.l ir1 faliricoid
chng H1.040 in leather cose 1, Monwy Lok b
noet satisfed. Speeial offer Lo uu:ml'l.u and dealers,

MOMITOR SLIDE RULE —6" Dia.
Made inwhite Vinylite, Same scoles as Magcot SHibp Fula,

{'nm.p]ol:q
with instrections, Without case, 82,05, Leatheretie case, 75 athiln' L

TAVELLA SALES CO., 19-R West Broadway, New York T. N. ¥

MACIE LIAVID MAKES
PHOTOS APPEAR d
Dn Scnrfa, Tlas. Stauunarrp Ete. e
gg"n‘:' ¢|EE'_:. m i'nr Tho' r
ey /8
L & M Mig.Co., Dept, 333-F ,220W, ﬂ[ﬂklhl‘lﬂg:.l.ﬂl.ll:“lllﬂ Ky,

NE W

s SUIT YOURS -25%%

Earn CASH Showing to Friends!

Wﬂb;ﬁ%ﬁm.ll‘ ¥ou want this fine made-to-meas-
Trom Crienida, ﬁﬂ'ﬂﬂtﬂtﬁm Sl&ﬁlqlhim
o Foa mnﬂ:mnamr:lp F‘:u
e L
i 3 Eumu re. ete. No okl uri¥s
PFIDN TAILDRING BIIHPAH\"
Congress & Throop Sie., Bepb. M-1118, Chicaga T, ¥il.

SIGN EASILY o EXPERTLY

PAINTED-~LETTER PATTERNS
EH[]LUCF[HDE WEITE FOR Forp

iR SIZES B ST e\ JOMA F, RRAHN
EnS 1330-81 M., Central Ave
CHICAODD 51, ILL.

DECEMBER, 1944

Avoid awinter of

Nhiivery Shaves

KFEP YOUR HOME WARMER WITH
BALSAM-WOOL ATTIC INSULATION!

Bathreem chilly in the morning? Dining
room frigid? You'll have mere warmih in
every room—and you'll save up to 207 in

Juel—by applying Balsam-Woaol Attic Insula-

o right now!

Balsam-Wuaool, you see, stops heat leakage—con-
serves vour comfort. And it keeps on doing that
worthwhile job year afier vear hecause it is made
to lasi—designed to be windproof, moistureproof,
fire resistant and highly efficient. Easy to apply—
laid just like a rug in your attic. Because it gives
proved protection, Balsam-Wool is sold under a
Money-Back guarantee of complete satisfaction.

You can do this job right now and have a
warmer, more comflortable house, plus lower fuel
bills for the rest of the winter and all the winters to
come. See your lumber dealer or mail coupon,

Gatbams Wool

SEALED INSULATION
Baleam-Waal. .. Products of Weyerhoeuser. .. Nu-Yood

WOOD CONVERSION COMPANY i
Diept. 210-13, First Natiopal Bank Bldg.
%t Paul 1 Minnesota 1
Gentlemen : I want to know more about Balsam- §
Wool Double=Value Attic Insulation,

To pssistusin p_'h'inﬂ you :]:l:t‘:i.i] informa=
tign, please check: I am a home owner [
renter [ architect [ contractor [ @
sinpclemt [ postwar planner O
Nm ...........................

& 7 e TR AT e B Tl e Hhalr. i 1
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BROWN DUCKS
Extra Protection!

® You'll find these n&uhshl{a 1l oz
heavy Brown Duck Carhartts, with
coats to match, the ideal work gar-
ment for thoss extra tough jobs.
Structural iron and steel workers,
foundry men, linemen, electricians,
road builders, freight handlers,
truck drivers and: a host of others
swear by their exclusive, extra pro-
tection, water repellant features.

They give greater satisfaction,
langer wear, real work comfart—
are tops in appearance, protection

and full cut fit.
IF YOUR DEALER CAMN'T SUPPLY

you from stock send
ile your measure-
ments and $3.50.
We'll send them
charges propaid.

WORK CAPS in ma-
terials te match.
Washable, comfart-

able, with breather
n-pnl-h

HAMILTON CARHARTT OVYERALL CO.

Detrait, Mich. Carhartt Park, Ky.
Atlanto, Go. Dallas, Texas
On sole at your local deglers

UNION MADE WORK CLOTHES

50 Years a Friend to Organized Labor

ELECTRICITY FOR ANY JOB
ANYWHER E

Reliabie,

eoonomacal ¢|"'\'.h'l!' serwhee an

190

| Fuse Puller— Circuit Tester

For
Home
or
Factory

Makes a Usafual
TESTS 1i08250 VOLTS Xras Gift

When motors stop and lights go eut, this tool quickly
LOCATES D%AI} CIRCUITS and safely re
maoves blown Fuze, The Star Test Pocket Flier is made
of a Transparent Plastic baving in one of the legs a
small lamp in series with a resistance and can be used
to test 100 to 250 volta elreult. The Plier will publ fuses from
10 to 100 Amperes, Thousands of Electricians find this tool hamdler

than Test Lampe. Prico $4.75 ench without Leads, $1.50 addi-
| 5TAR PLIER CO., 233 Camal 5t., Mew York 13, H. ¥.
Wich tlie
Talephone—=Amplier—Dieteetiphone. Attsch this batlon
L le.ll.llu: eloctrienl apfamiis &7 e
H.-:l::lul-nuu

tlanal for Leads, plus 10e postage. Can be obinined from General
Bullan ;-uu ﬂ.n
o piece of eardbssard—tramamis sonversnbhon o aBother
i bunlecds
= dosena

Electriz or Westinglsoiios Stares of directly from ws, Order NOW.
s BUTTON
Enks :- OEE OWn
room. AMuse aleo transmitiod to distant placss, Mot lne
T ey

mmn-umno:-w ﬂlllﬂﬁ-lrlll.ll.

ETUDY AT HOME for PERSOMAL BUCCRSS
and LARGER EARNINGE, 35years ex H::mu'uu-
tinsr=—gver 108,000 students enralied. LI B Degres
mwarded. All texts furnished. Enay pu:y'rn-ocnun Spmal
for FREE BOOK="Law and Executive Goidnnes"
AMERICAN EXTENSION SCHOOL OF LAW
Dipt. 48-M, 648 N, Michigan Ave., Chicags 11, 111,

i Wonder-Tone NOISE ELIMINATOR

Juast attach to your radio (long, short wavel @
and enjoy Pocepllon feoe trm distrocting -
mHaes, Send-No-Money Pay Postman @de plus
!11:“"":. o gend Gike and wae'll send pastpaid,

in & days for refund if not deliphted. S

WONDER-TONE COMPANY, Denl A7, TOTE N. Clark 32, , Chicags 26,11 % /

Pays HosPITAL BILLS
Ior Whole Family

Cosis 3c a Day for Adults
Only 1l5c a a Day for Children

It's here! The new Family Ilmplt.a.l and Burgical Expense Policy
yvou need and want! One policy insures whole family—mother,
father, children, anyone from 3 months to 65 yeara. No medi-
cal examination. Pave up to 5851000 hospital and surgical bills
for BACH and EVER peraon insured. Paye up to 100,00
dootor's fees for operations. Pays ap to 850,00 [or operiting
room, medicines, ambulanes, ete. Covers sickne HEE, ﬂ.rr'ddl,.nL'i

F-Pl‘nl‘.luli'l childbirth, femnie disorders, and many other disn-
bilities not covered by other policies. Y ou seleot your own doctor
and hospital, This full-coverage Family HDHDH‘:II and Burgical
Puoliey issued DIRECT to you at special family rates by big,
stmng)mmpln with over £3,000,000.00 in nssets. Investipute!

BEND NO M JY but mail the SOAI below fuie ik Tor Tull
details—esent F . No Jmgent will call on you. Act today!
| STERLING INSURANCE CO. 1
I a4TTS ﬂhrlilt Bldg.. l:-“l'lnhlﬂﬂsllél LIS p
FREE INEPECTION O { LOW-COS5T

| Panily Moo B, " I
l HAME ’
| ADDRESS |
l_m"r ETATE !

POPULAR MECHANICS



DRILL PRESS OWNERS'!

HERE’S 1 TooL wiTH 5 DpISTINCT UsES
THE BARRON MULTI-PURFPOSE
ROTARY WOOD PLANER

FLANES & SURFADES - PANELS & BEADS s 5'"
ROUTSE & GROOVES « RABBETS « TENONS COMALETE
\ Converts ANY drill praiss T T ol AULILIARY
Ints & time soving, low eask ;|.|;.|-|.|".'|I uﬂ“-’- PHESE TABLE
paneier, tenaner, etc. Sorfase  fo- Taa 2

Ml en. Bn. smeoili werkin
ishes all types of tough grained and

Eitface. Equipped (o shaef ax
EnRY siber important 5
wutkshop usss—n ol 5

e, buy &4

e
] e

kngtty surfaces €9 agate smoothness.
Safel Guaranterd harmiess to deill
préif.  Thousands now in use. SOLD
O MONEY BACK GUARANTEE., Full -
refund on 8 day trial, Shipped propaid I
on rocelpt of S7.850—er C.O.D. YOU -
MISK WOTHING:. Frea literatuns, -

Barron Tool Co.. 380 Archibects Bldy.. Dotreit L, Mickh, ot
— T —

DUPOR No.1 MINIATUR
DUST MASK

Wt whes sanding, jrinding, aial geaplag, fweeping. dustng, famaes |
clemiag, sle. Mamdy 35 3 paiv el faises. bosl loney meuth clased and
mmmuumnhm.mw-{_m
ek, caal_cormamt. griindut. Hay dvner gifarers wear (e keeg fram besathing
PR, Wiighi 0 g2, Was § 5, in. Bler. Weire v Fres: {iSeraiensl

H. 5. COVER, Dapt. PM, South Band, Ind.

VEDIBEN JUNILEE FEaE DR AR sd

BUILD WITH GEMENT COMPOSITION

sirangly frinforeed with elesp wood. Bevesml formelas
Blpdern wirsan-tined rod, walls asd gutiers In ope,
Heow ta bulld & bouse 27024, thres mome a8 low as
EEIM) far inle, gay 830, 2UzS0 peulery I,
35L Farm bulidisgs for arm  ddnmema de
riipment th meks wall-higl idding blocks with
e el Oubside Enls s ool will wpil Nuce pda
in solor, and demble wellbonrd of sawdusl. Labnor
ssving. Lenhg lasting. mitng. Make doses ard
windowa Secbiongl 161 gusdyanving idean.
Mizar snd mw sistly aus i ool muo. 40 Wer-
thwe plass. Earn 30 g day, Guarsubeed, ilusarated b 3100,

MAKE FURNITURE OF COMPOSITION comeant, svedinn, nebesion naper, Bomna
btk mran wood and metal  Ilosiraisd instruesions e pinke tables, robinots, chesps,
Facki, shelves, milo soka, laws novelties and duys, B per cent profe. S0e.

HOW Td MAKE ACCURATE WOODWORKING MACHINES: Eand, jig anid
pirrulsy ey pleciide deils, sanding whesls, Laals, alecirle wes vt g dhing
oshar ikings (rom eld agto parts and weshing meshies moters.  lusisogsl, S0,

HOME MFG. ENTERPRISES, 50 srleetnd bossd shiop projesla, 50e.
FROFITABLE TOY MAMING AT HOME. Ilusirsied booklel, 38e,
Special; AU of (ke Bosd fefy dapsribed abere, SLD poppeid.  Na 0,0,
HOME INDUSTRICS, 1718 Sowth 30tk Awe. Depl. PM, Ommahs 5, Mebe.

~ oo Decorative
Decalcomania

Imported Designs of all Sizes &
THHSfers Types=—Flowers, Fruits, Fig-
ures, Birds,

» Horse Heads, Ships, Juve-
nile, Tropical, inese, Peasant, Colonial,
Patriotic, Inlay, Borders, Initials, etc., for Furni-
\ tire, Doors, Walls, Trays and what not, Catalog with

I3 BOD illustrations in Coler sent for 25¢. Deductiblo on
first order of 8100 up. L. ©. WELLS; Dept. PM-412,
25 East 26th 5t., New York, 10

do you WORRY?

Why worry and suffer any uUT

longer If we can help you? ] » "
Try o Brooks Patented Afre
Cushion. Thila marvelous
appliance for most forms of
reducible rupture helps hold
nearly every rupture scourcly
and gently—day and night—
at work and at plav. Thou-
gands made happy. Light,
neat-fitting.  No hard pads or =tIff springs to chafe
or gouge. Made for men, women and children,
Durable, cheap., Sent on trial to prove it. Never
gold in stores, Beware of imitations. Write for
Fres Book on Rupture, no-risk trial ordepr plan, and
yroof of results. All Correspondence Confidential,

Brooks Company, 158-D State 5t., Marshall, Mich.
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ON'"T WAIT for those

leaks or cracks in
boller, furnace, tank, ra-
diators, plping to develop
into real trouble. Repair them now—
with Smooth-On No, 1 Iron Repair
Cement.

Easy to use—no heat required. Imex-
pensive. Makes tight, lasting repairs
that do not work loose, for Smooth-On
expands slightly as it sets. Useful in
dozens of ways around house, garage,
shop. Tightens loose parts, fixtures,
casters, handles, knobs, etc. Also stops
leaks in pumps, tanks, auto radiators,
etc. Get Smooth-On in 13j-o0z., T-oz.,
or larger containers at your neighbor-
hood hardware store or, if necessary,

from us.
40-PAGE

F R E E REPAIR HANDBOOK

Testod, casy-to-follow, short-cut di-
rections for making derens of repalrs
around the house, car and shop. 170
diagrams. Pocket slre. Convenl-
wntly indoxed. Send the coupon.

E
!

@ﬂ

r=~=MAIL THIS TODAY===
P e by A

Yes—please send me the Handbook.

Doitwith, SMOOTH-ON
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WRITE A SLOGAN...

il

WHAT KIND OF A “LIGHT” po You
WANT IN YOUR HOME AFTER THE WAR?
SEE THIS NEW LIGHT AT YOUR DEALER'S

® VERD-A-RAY iz a new type of incandescent light bulb
scientifically designed to moke seeing easier. In comparison
with the “pinkish” white light of ordinary frosted lamps,
note the comforting “'pastel greenish™ white light emitted
by YERD-A-RAY.

Scientific research data indicotes
improved visual (sharpness) acuity, re-
lief from eyesirain and reduced glare.

Many war plants use YERD-A-RAY;
one such plant reporting in o irade
poper that hospital treated head-
oches were reduced &%.139, hos-
pital freated minor accidents were
reduced 549, and 357 productive
manhours were saved in one deport-
ment in ene month after proper instal-
lation of this new “gloreless” lomp.

Mothing te buy. Your dealer haos
enfry form and rules of contest. If
not, write direct. Any combination
of six words or less, descriplive of
YERD-A-RAY moy win o prize.

ORDINARY BULE

* SAVE WASTE PAPER *
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The Columbian River Basin iz now coming into

its own, Pr-:t:l.l[-mul. siratepically located, offers
industrial, commercial and  cultural advantages.
ALBERTA

N
g
;

i - ',l'"-ftm.@.-".'
SRR A

\-\%r' ag\l\l Sl 'h,ha..
M _'_,____._-.f.....l S,

e NOLTON -
1 f

i ® The hupe new Columbia
River power, irrigation and tranapor-

l‘,.':l.lrnﬂ d-c'uﬂnpmr-n_ta open Up &k BEw froftier Elf
Amerlean opportunity. Pendleton oceuples a strategic
location in this great development, with unrivalled
transportation by rail, alr and highway, good indus-
trial sites, excellent labor conditions, abundant
water, and a {riendly, progressive community. Lo-
cated in one of the world's richest agricultural coun=
ties, an enormous producer of wheat, peas, livestock
amd lumber, Pendleton now has definite needs for
various types of mercantile establishments, machine
shops, and manufaciurers of prodocta from wood,
cereals, leather, metals and textiles. Ideal living
conditions, Accessihility to Amerlcan and foreign
markets, low property taxes. No sales tax. Write for
engineer's industrial report and literature. Pendleton
Chamber of Commeéerce, D{‘-Tli. 1., Peadleton, Chre.

MNechanres, Craltsmen

A GLASS CUTTER THAT REALLY CUTS

Looke like a pencil—handles like a pencil. Far superior to the
conventional wheel cutter, especially gosd on cireular work.
$2.50 postpalid.

If not completely =atisfied, vo- Wrlie us for lierature snd price
turn In  five days  and  Four Fisrs carbslibe  tigped masonry
money Will be refunded. dnils and lathe toals,

DURAPOINT TOOL COMPANY, Gttt emiest

* GIVE FOR CHRISTMAS

HEW INVENTION

CRACKS BLACK WALNUTS

=

===y
F&h Mo fAying shells. TES meats in guartees, 150
delivered. Cash, Stamps, Check, C.000L or any woy.

Money back guarantee. Ovder carly o aisure delieery,
POTTER, 43-N. MAIN, SAPULPA, DKLA.

rh--

WITH CHEAPF FURMNACE DIl

MO MORE SHOVELING €O0AL oR
ASHES. New Fuclizer Starier \-nfur-
leing System turns t‘lw“? 130 Flash
Furnace 011 g0 08 Gas oat witloug
'E‘"Q ging uwp,  LIFE-TIME GUA Pl -
TEE agrainst defects.  £1.00.BONUS

SR R TESTING. We will let

v 1
¥ It in your own stove or fum for ono
Got ¥mira FUEE for Iutmdué::[.m‘l:l.‘it profis,

AN ek,
35-F S5th Awve.,

FPOPULAR MECHANICS

Mitchell, So. Dak.



U you are uncertain-
- boe o make

“600D PICTUREN”

WRITE TODAY FOR THIS 56 PAGE BOOK
IT WILL HELP. YOU
SOLYE MANY PROBLEMS

SELECTION OF FILM
EXPOSURE
DEVELOPING
ENLARGING
FLASH PICTURES
FILTERS & COLOR

Send 13c ro

ARGUS, INC.
Ann Arbeor;, Mich.
BIFT. W

Camaras nnd Clpln.nl breteumends

5'-rr,r wou saw if in Popular Mechanics !

Use Your Drill Press as a Wood I’Iallﬂl‘

Planes, Parpllels, Finlphese—
S‘wl:l’l:l:.-' plancs all  wood — Icaves
mEpgoth ang fniahel,
J'l. 11}'[\" BPEED—30 s«
paralleling  and
I:u.:nN st wiil
| L] 4 high specd

blagdee—Doutrle-5e 'U\. hw'l.l"‘.-l'l"lIENT
Safe, accurnie, a lifetime tool, A perfect palot amd
varmish remover--bilades cut- underneath  surface,
&7.50, posiage ml.nl. Grday triml offer. Free lliceniure, ACT TODAY]

H. J. BERRY MFG. CO., 1297 Scolt St Detroit, Mich.

== ¢ SHAVE BELTo!: gm:sz
4}1':.": G'J:-*Hﬂ*-ﬂ &N*TJ-HT i A Tt -'r E ]

=

3 ehein e ad :
GIFT, ssmﬁ"cmu '8 E, b

siwo 5 Twms, saye: '8 dlades 15 yemry mJ-;aHr-dl'; 'E

ares a'.

=

i
o WRITE FREF
BelloLid, R R B P i E_EE

60 PIECE UNIVERSAL $1'BE
ARBI]R TOOL SET . .

A lmited rm.tnnllty af these fAne =sets
which Inelude—10 grind stones  with
metal centers in HNIN'H"II Aizes; 5§ hakes
lite cut off wheels: & f"'r":ll'll'd ENETRVING,

i '
e e | L routing  or carving burrs; 2 -p.-_.hths.
h". o N i Buffs:  ome hnulc Liskhin bhrush; ¥

= mandrel arbors and one elreular sow
with mandrel.
. Also 00 pasarte aanding  discs  of

cmiery, gaenet, sand in fine, wedim s
4 fi 11 /l
o COATSE.

¥ 3 This set indispensable to Jeweler, Lab-
ik 3k oFatary, Model Maker and Home Crofts-

e S man, The set for fine, sccurale grinding,

g..':':; 2 | Z sandime. rouilnge or carvlmgg,

. BEND MONEY ORDER DH. CHECK

Snipped Prepaid in U.S.AL

GENERAL MIIE CO., 4648 PENHURST STREET, PHILA. 24, PA.
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PREMIER
“Dublin** Shape

the
honey-cured
smoke

The yellow lining, just the right curing-compound
containing froney, makes this Premier Yello-Bole
mild and smooth, with a wonderful fragrant char-
acter, from the very beginning (no “breaking-in"),
and keeps swettening the pipe-bowl as it gets
older. The handsome appearance of this pipe is
Nature's own handiwork—it is unadorned by any
artificial painting. If you can't find Yello-Boles at
your dealer’s, it’s because our fighters need these
pipes, too, and are getting them first. Your dealer
will have Yello-Boles shortly. So please be patient.

YELLO-BOLE PREMIER $2.50
YELLO-BOLE IMPERIAL %1.50
YELLO-BOLE STANDARD %1

oul A NAME TO REMEMBER, WHEREVER YOU ARE=
Wm AND WHEN YOU COME HOME
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A HOBBY FOR ALL THE FAMILY

EN_]DY the thrill of making music yourself! Play alone, or with your family. It's
easy —it's fun. Anyone who can whistle a rune can play a wind inscrument! New
teaching methods make learning faster. Modern, patented Conn features in mechan-
ical and structural design help make playing easier. You can be playing tunes in only
a few weeks!

At present Conn facilities are devoted to precision manufacture of aerial and
marine navigation instruments, vital to the war effort. Before long, however, mew
Conn instruments will be produced which will be the finest band instruments that have
ever been built!

Plan now to make music youwr hobby—for your own and your family’s enjoyment.

SEND FOR FREE BOOKLETS Parents —send for "Music, The Emotional Ouclet for Youth.,™

Teen-agers—send for “Fun and Popularicy Through Music.” See your local Conn dealer, or write
direct vo C, G. Conn, Ltd., Depe. 1231 Elkhart, Ind. Your copies will be sent without obligation.

CONN

B AND 'NETHUHEHT‘S

WORLD'S LARGEST MANUFACTURERS OF BAND INSTRUMENTS

194 POPULAR MECHANICS



Wetarproof, shockpreof, onti-mognetic, radium
diol ond hands, unbreakable crystol, precisien
tested, sweep second hand,

| Mo. MT 121
15 jewals, stoinless steel back.. .

539.75
- 4250
$59.75

Prices Inelude All Federal Excise Taxes,

Mo, WT 213
17 jawals, steinless steal back

Me. MT 318  SELF-WINDING,
I7 jewels, stainfess steel cose

Postage Prepaid. Mail Drders Promatly Fllled.
Write far Free Ilustrated Bosoklet “MT™

BELL WATCH COMPANY
Time end Llife Bldg., Rockefeller Center, Wew York 20, W.Y,

Discaver for yoursalf the bright peace-dime wses which
will emerge from the amozing wortime development of
Luminescent and Flugrescent Pigmants,

Lyte-Croft and ity Pigneer Club onalles you 1o get in an
the ground foar of a new industry. WRITE FOR THE LYTE-
CRAFT BOOKLET giving complete story, pictures ond sugges-
tbans far pbu:n-lirrbu- inses of luminescent Pigmanis. THE
LYTE-CRAFT KIT contoins o generous supply of pigments and
wnsfruchions for their vees.

SEND FOR YOUR KIT TODAY!
Frice H200. Money Bock Guarantes.

SEND FOR

FREE

" BOOKLET

Upach Canperation, Lpe-Crol Drwivan
B4 Waykaai B, Dapt. W12

= Frevidenca 3, 1
- Flomia wend e e LYTE-CRAFT Kil of Lusinesent Figment, Mo, 13
H HAME — —_ -
! ADDEESS. -
i ary_ TOME STATE i
: 7] Unciosed e Chich i blomiy Oider Ship pailoge poad.

[[] Sead Lyie-Crali Kit ©OM0. gl poatage.

[ Send basklei, 10 etin o nosp s encloiad 16 cower handing

and maling,

- — L LL T

DECEMEER, 1944

You have enjoyed such good service and
long life from your AC Fuel Pump because
of the ﬂ&' that is built in, from design
to finished pump.

You will confinve that performance and
guality if you insist on an AC when you
need a new, or a rebuilt, fuel pump.

Always write your name and full address
| elearly when answering advertisements,
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Smokemaster
The Pipe that
sidetracks moisture

Any pipe smoker will appreciate your
thoughtfulness in giving a Smokemaster.
For this pipe is truly exceptional . ..
Offers a feature no other pipe has,
Smokemaster sidefracks meisfure
Jrom the smroke Jpassage, A pipe
cleaner in the stem absorbs the
moisture as fase as it forms,
Smoke is never contaminated
by harsh, biting juices. The
fine flavor of the robaceo
is enjoyed at its very best,
Why not select your
gift Smokemasters
now? Many handsome
models of native briar
at leading dealers.

Pat. No.
i 2,166,537
i

Smokemaster, Custom-made *1.50
Smokemaster, Standard $1.09

In all popular models. At leading dealers

1b‘h'H.il.T WILL YOU BE
DOING AFTER VICTORY?

When vour present War Job Is finished you expect
to do your part in pescetime economy, Fyr-Fyters
are equipment essentinl to life and property pro-
tection. The Fyr-Fyter Company is now register=
ing men for Dealer-Salesmen opportunitics. The
|V Ernge income of men in the Fyr-Fyter gervice ia
high. Why not investigate this opportunity now.
Write us about yourself today.

THE FYR-FYTER CO.

Dayton 1, Ghlo

Dept. 90

WE LOCATE BUYERS

for Practical, Buleable inventions, Patented, Usnpatented t‘-ndt.
Ru;lalt;- a{amr reguests walting. Inventors wighing to sell, wrl
mmadjataly. DESCRIPTIVE BOOELET, Plntnnllv'éé}uth m{x
Form, HRelerences, and Full Particulars, FREE ON R T
Fost-Card will do! Address:
THE INVENTION REPORTER
5I:r1|]35 fa, 'F;lurflllr_ld RI'\-'#.

PRINT ANY PHOTO 7}

on Paper,Cloth,Leather or Wood
SIMPLE, EASY TO USE

Magic liquid takes only £ minuotes to re-
prodose any enapehot you have on to sta-
tionery, handkerchiefs, ties, searfs, ete.
Won't wash off. Won't hurt negative or
fabric it's used om. Fersonalize your be-
longinga! An ideal gift. Complete outfit
enough to transfer 100 photos—only $1.00%
postpaid. Sent C.0.IN. for §1.30.
CHRISTY PHOTO SUPPLY, Dept. 810
2835 N, Ceniral, Chicage 34

RE-SOLE

Easy—of home. Spread sa Se-le. I wears like leather, For
all loatweor, children's snd grownops’. Ao mesds
raimats, books—anyihing of rubber, lesther, deth.

MEND THE HOLE for

Chicago a3, il

Ve

#{d‘m SPREADS am like burter, Duiss pough
" . Flexible, Mon-skid, Water-

i i = gvermight.
T :
""’ﬁ . == preel. Won't come nlu-p-uﬂlud

£

Briarcraft, Inc., 347 Fifth Avenue, Mew York 16, N. Y.

" e AT AMY RARBWLE]
__ Soy you sow it in Populer Mechanica! i Sﬂ"l. iy boe LFORE

-], GET THE IMPROVED SUPER DF BRII.I. GRINDING ATTACHMENT

g':_.;_ Sharpens drills fram 3/32" wp to 1-1/16" diameter. Grinds old drills
gt like new in 3 different drill point angles—39°—8&%°—BE®, Will D'NLY
grind short, medium and long twist drills up o 117,
52.9'5
COMPLETE!

- Pays for itself the first week

WHEN YOU GRIND DRILLS WITH THE SUPER GRINDER
YOU'RE AN EXPERT FROM THE START. Machine shops
profnsuncs it o time sover, doss work like the highest
prived grinders, gives s perfect center, clearanes
desired, and three different point topers. Saves
o time=——prinda  deill perfectly in 25 seconds, NO MACHINE ESEpOP
SHOULD BE WITHOUT THE SUPER GRINDER. Just mail yoar check
or money order for #2.006, complete, and your address—the SUPER
GRINDER will come to you quickly, postage paid.

1‘9_' o el 4 EEy ) CRANDALL MFG. CO.  MONEY
— for bon dnlls U Dept. F11, 1512 W. S
= 7T Sy UThy Amgeles 44, Calif. | GUARANTEE

FOPULAR MECHANICS



... there'd be more ROMSOMS than ever before under
Christmas trees. But today, lighters are indispensable
to our valiont men overseos . . . and their preference is
ROMNSON, for topquality andefficient, enduring service,

And so, our entire output is requisitioned by our
Government for our Armed Forces overseas. Sorry, but
no direct individual orders can be filled. When huge
military needs are met and civilian preduction is re-
sumed; ROMSONS will again be available through
regular retail channels.

If your ROMNSOM needs attention send
it to RONSOMN, Dept. 5, MNewark 2,
M. 1., far '_.&rvir;ir'lg:j alt minimum cost.

MAKE YOUR DOLLARS FIGHT—BUY WAR BOMNDS!

@ | KRW ARBOR PRESSES StgH TXGE ANO ¢ |

HEEDED IM EVERY SHOP—SAVYE TIME AND
MOMEY—DO BETTER WORK, QUICKER.

Mo shop ig complete without a small arbor press. Press-
ing and squeezing operations can be done better and
faster on a KRW Arbor Presa. btngﬁ uging vige and
sledge hammer methods—they generally deliver spoiled
work in the end. KRW Factory-To-You Frices give
you greater value for your money., Order today.

KRW Bench Type Arbor
Presses, 3 sires

No. 87-F 314 Ton, $13.25*

Ho. 37-0 1 Tom, $23.00*

No. a7-M 3 Tom, $33.00%

*Prices F.0.0, Arcade, M. ¥

75 ton sizes. Prices
Slightiy hizher wost of Rockles. start at $108.00%.
Biand {llustrated sxtrs.

K. R. WILSON, 17 Lock St., BUFFALO 2, N. Y.

Builders of Shop Equipment for Ford Dealers Since 1916

ERW Hydraulic
Pressea are buoilt
in 25, 50, 60 and

DECEMBER, 1944 197



It’s the patented filter with its 66 mesh-
screen baffles, that whirlcools the smoke
—retains flakes and slugs—absorbs
moisture—minimizes raw mouth and
tongue bite. When filter is discolored, it
has done its job. Discard it and put in a
fresh one—costs only ONE CENT. En-
joy the benefits of Frank Medico Pipe,
Cigarette and Cigar Holders.

COLOR cunnnm WITH CHEMICALS

A buosiness of your owne Bl money making Hoellywesd plyle pottery and
birdbaths without neouldas, Wishing-wells, stuecorock, benches. Mars
Il nd eoment water-paints. 10 brings sample, lieratare, pletured,
Hollywood ComentOraft, BSZH Wonderiand Ave.; Hollywood 46. Calitornia

%w RY WQRR 5”0’!

for EVE
Clectr

R ¥
by BRUSH

'.'-. Ew
Easy to Plate CHROMIUM
GOLD, SILVER, MICKEL, COPFER
. « For Pleasure and Profit!

If viou hiave a workshop—at home or in bisl=
DESA—W0L T thiz new Warner Electro-
Plater. At the stroke of on electrified brush,
you can electroplate models and projects—
rou can replate worn articles, faocets, tools,
tores, ailverware, etc. with a I']Il!':ll‘.l]E.
Epnrli:lms coat of metal . . . Gold, Silver,
¥ Chrominm, MNickel, t{:p‘p{'r or (_,'u‘l minm.
Method is easy, simple, guick. Everything
Turni=hed —equipment compleie, ready for
use. By doirg a bit of work for alhers, your mis-
chine can pay for disell within o week, So
make your shop -;umplu by getti
Warner lJﬂtm;ﬂattr rlgél avra Ig'.-nd
today for FREL S5A nstrated
liternture, ACT AT CIhCI:.]’ m‘n:t Cowupon,

i B =5¥-%&5&-&an:€ o linacs
fe!

FREE Dermfs & Sam

WARNER ELECTRIC £8., 380 M. Michigan, Chicage 1, Dept. 320
l Geentlemen: Send Free Sample and Detafls to

I Name
l Address,

City Seate
T S S S S e S Sl S S S
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OF FILTERS FREE /

REMOVABLE FILTER
IS THE HEART OF

MEDIC

FILTERED
SMOKING

Hn 25Il HII.LIHE ITIAEHHEHT VISE

most necEEsary ﬂ:lﬂm ]rﬁr =mall H- =l -
m.'c-u. rmergency  work in large  ones.
a8~ —pr— lJn"'f South Bend, Atlus, 'Crnﬂmﬂ-m *hlﬁr
don or odher lathes of similar slzes. Blas grsdu-
pted wertical feed screw and 36
tlam  for  vertieal  angle  sdjustmenis.
FiaHaLed on cross slde ond held by one T.
bolt. E l]l.lll.lFl.l! 'w1l'.h JFALMGREN ¥ISE., 204" Jaws
wuq:lu-g Viee has one plain and
Eruved _1|'ur far holdlng rowsd pleced.,

MAKES MILLING OPERATIONS

POSSIBLE OM ANY LATHE
'l"jldﬂ! Dltr::-h Tk L,“'I he 'E‘r‘lﬂ'
'ax"' 1?.’-‘[ ﬂr!t" ].Lll.-'r

l}nlnr Directi—give |Jl'|ulll:|ﬂ—|.f di.utnr
can'L Sy,
ENGINEERING [+ 8

W cHICAGOD

TOOL AMD
BA04 South fcago Ave, CHICASD 17, ILL.

FALSE TEETH
FITDTIGHT

with

Soften DENTYTE by warming 4l
—spread It an ybur Elau-

put In mouth

makea perfect Imprmlml.

Remove plate —and allow

fewminutes to*set.” You et

anabsolutely perfect fit.
gumsvanish=nomare sli plrlg l

orloose tecth. DENTYTE is firm

butresilient. Eachlining lasts for

months. Immediately removable

ﬂlﬁ'l flnfgnrs. Full size far—{a year's undreamed
of comfort per plate), postpaid only $1. Send
dollarbill at our risk. Easy to order. Easy to
ust. Unconditionally Guoranieed.

Dental Products Corp. Dupt. PM=144, Manheim, Pa.

SAVE WASTE PAPER
POPULAR MECHANICS



Post-War Jobs

After the war
there’ll be more
of those good old

T Ness

* FARM w.w HOME +*
PRODUCTS

® Sealed First-Aid and Family Med-
icines, Spices, Champion Flavoring
Extracts, Food Products, Toiletries,
Soaps, Household Necessities, Insec-
ticides, Livestock and Poultry Pre-
parations, Brushes, Brooms, Mops.

*Right now nearly half of our
production goestothe Armed
Forces with the result that we
have been unable to serve thou-
sands of our old customers.

e e s== When Vietory is won, we'll
again be producing full time for
peace and will have need for more
Dealers (men and women with cars)
to call on and supply farmers. If you
are interested in a pleasant, good-
paying steady job after the war,
write us for free partmu]ars NOw!
No previous experience necessary.

Furst-McNess Gomp_any

Established 1908
Dept. EX¥EN Freeport, lllinois |

IHG CAR TROUBLE _

|. el gunranieesd aulo, {r ik parts Sa\--u m-nrlr.-:.' Tr l.|
cinlisis l.l. e masead, ater repl
'll'll'ZTﬂFI‘\' 2439“5 GUNH!EDN EHICA::IJ 25 II.L

Always write your name and Fall address
clearly when answering advertisements.

DECEMEER, 1944

Cut Holes 1710 25"
With Bruno Ne. 101

$49

NOW AVAILABLE FOR
HOME USERS! A single
Bruno Hole Cutter does the
work of many fxed-radius
tools, from 34" o 115",
Two Bruno Hole Cutters
give a curting range of 3§
o 2147, Both cur steel,
sheet :me-tal plastics, wood,
hard rub!:n':r fibre and olhei-

materials.

Bruno Mo, 100 has 14"
straight shank. Also fur-
nished as 100.B, with bit
stock for braces. Cutting
range 33" to 114", Both
£2.95. Model No. 101 has
3%" straight shank (No.
101-B optional, with square
bit stock) and priced ar
$4.93. Cunting range 1" to
215%, NOTE: MONEY-
BACK GUARANTEE!

Bruno Tools, Beverly Hills
Califernia

IJNII
e ‘Hr

®lechie
drif,
il gy - L)

o Fr, itk by

Mg
SEND THE COUPON TODAYD oy

jrnb-'ﬂ n-rrlrr, big q’l P

1 Brungo ‘I'-uu-fs, hvlrlr Hi"!-, Califarna i
j Encloied Flad Mensy Order For Tooli Checked Balow. I
l [0 He. 100 32.95 [] Mo, 100-B, 50 Shaak $2.95 i
I [0 He. 101 $4.95 ] Hoo 101-B, 5& Shonk 34.95. |
FPleose Send Bullstln Mo. PM=12. Mo obligation. D I
l Hame I
i e R A '
T - . a SRR
1 i
| Caiir, Purchasers ‘odd 2vy% Sates Tax T |
| e g e | 5t A 1
199



PLASTI C
_PFLI NT

Sensational Schentific Discovery
Makes Ordinary Paint Plastic Painl

Contraciarm got fram SS00.00 fo
S1000,.00 for Plastlo Paint obs.
Mow you can make your own Plas-
tic Paint for eniy a few conits a
galign, Az a resclt af the War
Science has developed many mi-
raculous products that will benes
\ Hl every home owner in America.

Wew, mt last, you can
mike any paint o Plaskic Paint
by :dd.qq the amating new PLAST-X
at a cost of only 9&c a gallon, Thousands
of home owners have pasd fancy prl-:f': for tha
Bkl and sstisfaction of haveing their homes painted

" th Plastic Painl. PLAST-X oMers you the miracle of mods

orn P ilhc P:mt at but a fraction of the cost that's ordinarily asked,

Here's What PLAST-X Will Do For Your Home!

Tends to make paint spread on amosthily—leaves
Ba brugh marks, bubblew or streaks.

Prevents cracklng, chipplng and peeiing, becauss
Flaitic Paiit sdheres more fArmly due ks clas.
tieily. Pladtic Paint tonds to contract and o
paand with the building.

Hardens palnt to a tough finlsh, so that It ean ba
widhbd likd Gile,

When dry, your walls are coated with a long
wearing coating that Iz hard to scratch and is
naked for its long wearing properties, beauky and
lasting finiah.

PLAST-X Is used on both interiors and ewteriors
=beavtifies your Bathroom, Klitchen, Floors or
Basomont,

MHas oxeelient lnaﬂleng walue whea used for
covering Clapbaard, Shingles, Sluces, Brick oF
Cancrobd EWtOriorE.

Helps prevent dampness and dry rob.

PLAST-X may be added to any color oif based
paint, enamel or varmish,

Econamical! Just 4 ocunces of PLAST-X Liguid
Plastic mixed with one gallon of average paint
in all you need to paint the average room with
Plastic Paint,

Can be weed with gloss, semi-gloss or fAat paints.

SEND NO MONEY—RUSH THIS COUPON!

| ILLINDIS MERCHAMDISE MART, PLAST-X Division, Deph. 4
500 Morth Dearborn 31!1:!*. Chicaga 10, Ilinois
Cumilemin: Flaes Fish m

Four Ounte

tor the ohurgm _dlrllml Im'lulr s ||I|dnl-l11 vl that | mues ke !"”\.'f ﬂl]lﬁ I

with the ressits chimfmed, or you agree be refund my money without questiss. I
]

Dingtlm of PLAET-X C. O

Ship me D followeng:
[0 1 kotila of PLAST=-X for anly ¥ (emough for sne gal. of palnt)

'I L] & botthes of FLAST-X for enly $i4% (ensugh lor lve gals. of paint)
i O 18 botiles of PLAST-X for wnly 5043 (enough for ten gak. of paint)

CITY & ZONE.. i waawwnni i BTAT: bid i =
. i -d Fi 1 I'LI.E'I
I Emﬁ.":ﬂh'&'f.rfmﬂl-ﬂlﬂ?;ﬂ&n ﬁl lh;:lrn.i zlm:::l -:L'Fpuﬁ-

e e e e e e e e e e |
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SHARPEN[ONLY . i~
YOUR ~(51.98 %
DRILLS |

ﬂlv'lu
with the

E-Z _
DRILL
SHARPENER

WILL SHARPEN ALL ROUND SHANK
DRILLS FROM THE SHORTEST TO
11" LONG —*/»" to 1'/;;" DIAMETER

This precision fixture is real shop size, sturdily built,
attaches to bench or grinder frame. Thousands in use
—home and repair shops, garages, factories, farm
shops—wherever accurate holes are drilled. BE-Z is
slmple to operate. Already set for 58° drill sngle, no
adjustment needed for 997 of drills, Gives faster
drilling, perfect hole centers and clearance. Guaran-
teed to do the work. SAVE MONEY WITH E-Z. Comes
complete with instructions, ready to sharpen your
dull drills as good as new: low price of 81 98 because
of our volume business on this wanted precision tool.
Send check or money order for $1.98. WE PAY POST-
AGE AND SHIP IMMEDIATELY. ORDER NOW!

FRED F. TEN EYCK
Dept. PL, 758 S. lrolo St Los Angeles 5, Calif.

DE LUXE MODEL NO. 3 has quick sdjustment o 3 angles: 00
for exirn hard material, A0° for ordinary oee, T0° for soft ma-
terial, wood, plastics, Plesiglas, Lucite. [Poslage paid S2.80.

\ "WONDER"
| ELECTRIC BUTTON

Mowt |n1-"t|n|| -rl-!-rlnll lpnmm ey diﬂlﬂd
Mlake you nen T er Lhgbe T
il your voiee or s bn llunt Joums, J'ﬂ-wgu.h-
mqnl: Iu :lunu places -u-r.-d
eaperimrnis BPET'ML D\FFRRE l:l'.ﬂ-lunl nd hirnklets peo
BUCK MFG. COMPAN Y,

INVENTION HEEDED

@ Established, well financed manufacturer
with national distribution is interested in
new products for postwar manufacture and

sala,  Interested primarily in domestic elec-
trlr.:a.'l. 8] ances. State nature of device but
Do SEND DRAWINGS OR DETAILS
UNI.EBB FPATENTED.

P. 0. Box £322 Rochester 2, New York
MILLING—DRILLING—GRINDING

nnd other work all done on this combinotion mochine that you
eaf bulld,. A Iml'lrd‘i mkan, 4 few apace parte and our llustrated
directions are ol that you need. A necessity for experimenters,
imnventors and mechanics. Bend £1.00 todoy for your plamsf

PEERLESS MFE. CO., 30 W. WASHINGTON, CHICAGOD 2, ILL.

2 AUTO ENGINE SPEED CONTROL

[ CaneieE-saamn
| [t covERNoR

GOVERNORS

Give constant or
changeable speed to
any auto or trock
engine, when used
for power.

'Instrul:l!rrt'l*. 0!!
£15.00, Ball bearing, constant or changenble sflt'ﬂl. 10,50,

l]uar.m!ee-i. ﬂ'ﬂg bearing
FPrepaid. Also additionnl carburetor butterflies. In Montreal:
7646 Wiseman 8t.; Lotin Americn: East Asiatic Co.

Agents wanted: Parts Denlers, Garages, Wreckers, Im-
plement Dealerz. Genernl Merchants, ete. Free cireolars.

CAMNDEE, 2641 S. Hill o Los Angeles 7, Calif.
POPULAR MECHANICS
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FREE! .ATEST, MOST
e ] COMPLETE RADIO
... PARTS CATALOG

EVERYTHING in RADIO and
ELECTRONICS for War Traine
ing, Maintenance or Repair

Mew R-F Resonance and
Coil Winding CALCULATOR

Easy to use! For fast
accurate determination
of resonance factors and
coll winding data.
No. 37-855. Postpald, 25c.

'

RADIO'S FINEST BOOK VALUES
Specially prepared o aid radio training in schoals
and industry. Full of valuable daea. Send for all six!
Rodio Formulas and Dota Bosk Ha. 37-752. . 10c
Dictionary of Rodio Terms Me. 37731, . 10¢
Radis Circuit Hondbeok No. 37-753. , 10
Radio Builders® Hondbook Ne. 37-750, . 10¢
Simplifisd Radio Servicing Mo. 37-755, . 10¢

Radic Data Hondbook Mo, 37-7 54, . 23¢.-
All Six Books Ne. 37-799..75¢

ALLIED RADIO CORP.

B33 W, Jackson, Dopht. 5-M-4, Chicaso 7

e

B/ )11 1ED RADIO

DECEMBER, 1944

HEARING AID

with New “Look of Youth”

Brings New Poise, Confidence
te Hard of Hearin

NEW ZENITH RADIONIC

with Neutral-Color Earphone and Cord

Described in FREE Booklet! Mail coupon below today
for your copy. Tells how thousands of hard-of-hearing
now feel casual and at ease with Zenith's smartly
styled plastic carphone and cord which complements
any complexion. Contains valuable information for
all hard-of-hearing.

$40 Complete, Ready to Wear
Model A-2-4

FREE BOOKLET tells how Zenith
combines its leadership in *Radi=
onics Exclusively’’ with precision
mass production to bring you at
540 an even finer hearing aid than
Zenith's first 350,000 hand-made
model. Also describes many other
Zenith advantages, Send coupon

below at once!

Alzo otailable = New Boie Coaduslion ond Bome-Afr
Zefiths for bhe (e whosg plig@icians recommend
theae types, Each only 10 more, complede.

BY THE MAKERS OF

= i
= <RADIO

RADIONIC PRODUCTS EXCLUSIVELY=
WORLD'S LEADING MANUFACTURER

=====PASTE ON PENNY POSTCARD AND MAIL~—===—

Zeaith Radio Corporation, Depe. PM-12

P. 0. Box 6240A, Chicago 1, Illinois

Please send me your Free booklet abour Radionic
Hearing.

Name f ] ol
Address
State

L L T e pp——

COFTRIGHT 1844, ZEMITH RADID CORP.

———— -

-
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Many interesting
wnrki features
in fininkhid modsll

"1Built This®

Renllstle,
EUprr-delad e
i l. Barrel

el ond  eles
votes, Inwers, e,
Pre-fanbricate

W

POLK'S

Hobby Housel

314 Bth Awe.
Hew York City 1

Open daily 1l
B PM
Thurs. tl D PM

AL Y
MODELS of WEAPONS THAT

ARE BRINGING Z/ic
SUPER FLYING FORT

Exciting seale model of Mew Glant
5‘:3;:11" to fi.). ALL BALSA. Muny

mished pars I Kit: sha s
bagre, wings, tall, mdder. Plastic
turrets, bliskers, Lafgo $= ?5
plans, Dl n REA .. .x -

Salid, fyving, 1" Control
models, Ideml Giftsi to§10

KIT

10 FT. SO0ARING GLIDER

Lifell K@
im lni a=
ERITES, [ane-
clse 1%
seale. Plass
fic & wool
I ru-farmed  paris,
sary ma ‘E lt'nr\'Lu.z. ALY
FliCu teri ]
kit plans. Dol. in U.S.L$2'15
AMPHIBIAN JEEP, 1% gcale $1.20
ARMY ‘I'I[iﬂlﬁ [ ¥
. W, RS 1]

Ginished PLASTIC Models

EXACTLY AS USED IM PRE-COMBAT
TRAIMING OF FIGHTER-
BOMBER PILOTS!

JUST RELEASED FOR CIVILIAN

OWNERSHIP! D'ramatic memenios
of World War II. Cast from same molds
which produced official, military modela.
Every detnil, overy design .:ln.wn-nlﬂlut!f! of -
origina]l plane is in the finished ARISTO- %Y
CRAFT FEbony Plastie! Officinl  1/72Znd
Idenilficntion Soale.

Planes of All Types— All Powers

ALBATROSS, glant ?5
BALSA model. Cut paris,
Vigpuidcin, tiamue, [Bhas, 3
plana. Del. TLE.A,

Condor, Super T 1L scarer, §1.30
Thermic T0%; super kit. . .$3.78
Thermic ‘18" & '30". . . bath B0c

NOT
KITS

Wil ey

Muriner, #8900 Junkern 57H, 82,20
Vengeanes 2,00 576
Cammants k.05 1.96
Libefuler . .00 b33
Yindieniae 7.00 & 0
ar, . .50 I'é ;-?I
eradn. . B, 75 5 f
w:u au. 575 q.7h
Cetaling. . & M = 4.0
Bos_ . oosa 1.76 | Hapawooas » 1,76 | Buccancef.., 3.00 Wuc
TLILUE BEOCHUNE of o1l ARTETO-CRAFT FlaitleFlane
Mlodeds 25 reluudalis wiih 2 modell order,

X-geto Modellers Knife Sets

Everkern knlfe with inteschongenbhle hlades, Mo,
RBI—Fitied Wooden Chest, 8 knives, 12 nssoricd
Ielsides, 33,0300 Mo, Gl-=Doulle Set, 2 knives,
12 pssid, blodes, $2.040. (HBy mail, odd ZI5c)
128 Page, Illustrated Boat Book

Ship kits, fittings fover 10,0001 accessories,
supplies, Toc, HWATLIROADS (AI0) 128 s,
Mlus. Z25e. PLANES (salids), 10¢

* SAVE WASTE PAPER *

OLD AUTOMOBILE
CATALOGS WANTED

Hve .

A cecientific mnsenm wants authentic automobile
catalogs and sales literature issned between 1890 and
1925. Will pay reasonable prices. Write full description
to Museum, Dept. PM, 140 W, Ontario Si., Chicago.

t ... MANGE...DIET!

If your dog or catitches,
; scratchescontinually. it 'sprobably
not due to feas, moange or diet, 2 to 1, it's
FUNGITCH.IKma-hurm fungus infection long a
2l to sclence, It starts a8 an lich followed by dandruf-
i ke scales or brownish-edged sores with mouldy odor, May
start inears, on paws, underbody, tail of eyes. Con have
periots results—coatly care—even total loss, Now o moted
B aliet’s discovery—SULFADENE—applied externaily,
ptopai tehing in minutes . . . elears uin- atn.ts and sores (A
a lew El-afs. COnly $1.00 in storea, TF your dealer doesn®t
have SULFADENE, order direct—address below

SULFADENE, BoX PM-1, BROOKFIELD, ILLINOIS

mEEER SULFADENE

* * x
FORTY POWER TOOLS
You Can Build af Low (0t

Now a NEW EDITION
FEATURING TOOLS MADE OF WOOD

Power tools for your home workshop—nat a cost
nnyone can @fford.  Make them yourself—inihes,
drill presses, ssnding machines, shaper, cireular,
band, apd scroll saws and other power tobls—
from old aufo, sewing machine, and other dis-
carded parts that eost weory Jittle, Gel the oew
edition, *Foriy Power Tools ¥ou Can Moke™, snd
follaw slmple inalrmictions, diageams ssd plaos
forraplhs Ihlll'lll- irself On e date, eSclent
nchines [I||n1. 'l.'_i.1 Imn:.ln o pood jeb for you and
save you time, hard work, and many dallars.

Aeqidl B1.25 farf "Forly Power Tools You Can
}-'I':I:f"‘; 1l'»¢||;4!-'| {f nﬁt'ﬂlnﬁr on I‘t“umll card and_ pay
fuslifan on detivery anywhere in U, 3. A. You
ey back if ol satisfied, s =

POPULAR MECHANICS PRESS, Degt. 578, 200 E. Ontario, Chicage 11
. | FUN AND PROFIT FROM
- YOUR HOME WORKSHOP

New 1945 “WHAT TO MAKE™ ls now ready.
Une of these hooks is issued each year and
is n reprint of articles which have besn
published in our “Cenftsman’ Deparbment.
Hundreds of ideas that can be ysed mroumd
your home workshop in one handy, 224-pnge
: volume, Get hook from your News Dealsr
i or send Gic Lo
M 3 { POPULAR MECHAMNICE PRESS
_E_r'_nl.'-_'-?ﬂ 200 E, Gnkario Chicaga 1

ﬂthMakinq A

SEND NAME AND ADDRESS
Pay Raising

TODAY—Eelecied books cover- -
BOOKS

ing all trades, olfice helps,
Cataloqg

| =

home workshop, spare time
waork, hebbies, ele. Learn how
to earn more. Writa today.

Popular Mechanics Press
Dept. 580
200 E. Ontarie St. Chicage, 11

FREE
POPULAR MECHANICS




PATTERN

SERVICE

FULL SIZE PATTERNS for making furniture, houschold
egqui pment, cabinets, fovs are now  availahle through
Atlas. They work like templates in airplane construcrion
to save ome and insure accurate nurifm.mshqp

No. 44 SAWHORSE TOOL CHEST

When you have a job
to do around che house
¥Pu Can  save many
steps with this one-
piece portable work-
shop. It's a stordy
horse which holds all
your basic twols —a
patened duuhle-du[}r
design, Make ir casily
and gquickly with an
Atlas patcern, Price 35¢

{E'l No. 52

| »~ COFFEE TABLE
: You know someone wha'll
be delighted with chis
tray-table, The tray comes
off, the stand folds up,
You can make it in o few
hours with an Atlas pat-
tern. Price 25c

Order patterns by number, inclosing exact eash,
check or money order. Price includes mailing coses.
Pattern envelopes show many other useful patterns
available ar low cost.

ATLAS PRESS PATTERN DEPT.

Dept. A-12, P. O. Box 74, Pleasantville, N. Y.

DO 5 EXTRA JOBS WITH ONE RULE

1—AS SCRIBER

d—FOR LAYOUT

In addition o its use for
srandard bench measuring,
thiz 6 foor seeel rape will
prrfn:m -] jextra jobs.
Time- 5u\-|ng “srreamling’”

comes equipped with
lever-lock, spare blade and
with graduations on boch
sides and all edges of blade.

Branch.541 5. Spging 5L, Los Angules, Calil.

MAST;ER

| Master Rele ML, C3., Ine, -

VEISE 136eh 5L, M.T.C, Dept F-12 |
Enclosed plecste find 52.65;

fer & f1. Streamline with spare!

1 blade,

:Harr

i
1
i
! Addres 3
i

=

DECEMBER, 1944

I
|
| by roturn mail.
I
|

NEW TOOL FOR
WOODWORKERS!

Salve your woodworking problems with this new
GREEMLEE Handy Caolculator. A fost, easy recding fool,
eram-full of valuable date! Helps you convert linear ta
board feet...find bit sizes for head, body and thread of

standord screws...determine nail specifications. You can
compare hardness, weights, shrinkage, warping, case
of working of various woeds—find slope per foot in
degrees. Teel sharpening tips ond on accurate pro-
tractor, toel Heavy varnished cordbeard, & inches
across, soil-proef, it fits neatly in your tool kit. Don't
miss this special wartime offer by the maokers of fomous
GREEMLEE fools!

*H m 1:unrnh o

CLIP COUPON NOW

| GREENLEE TOOL COMPANY, 2112 COLUMBIA AVENUE |
ROCKFORD « ILLINOIS |

T Enclased Is 10¢. Sand your * Handy Calculator’”



i Do ﬁfﬂ&im
& milling in
your home

Globe Miller attaches to standard lathe in 3 min-
utes, does all precision milling operations, but costs
only a fraction as much as milling machine, With
headstock as power source, it uses all lathe speeds
and feeds, and increases lathe swing 5 to 10 inches,

DIVIDING
HEAD

MILLINE
VISE

Acessdaries: Procislan-made arhors,
end mill holders, uk;!hmn-cltl..
chuck adapters, tolding
tures and other maching ool .m_'\-i'-
sories avallable.

Wirike fer Free Literature ;il.ri'ru
Make and Size of Lathe,

GLOBE PRODUCTS MFG. CO.

3380 Robertson Boulevard, Los Angeles 34, California

ITALIAN ACCORDIONS

Hand Made Very bast. Lowest prices, Buy Disest frogs Fasioey

und Bave Monsy. Send name amd add for FILEE entsl
ITALIAN ACCORDION MFG. CO.

323 W, POLK §T.. DEPT. PM-132. CHICAGD 7. ILL,

INTRODUCING-New Yictory Model
“HANDIWELD ELECTRIC~

ELDER

oMLY

<| LIGHT SOCKET

Vi :nrl.' Mndel I-]:-r\-ﬂ'lmrll! Arc “tlil-':'r
operales from 110 wolis, AC.

.G, currast SATe &8 other arc -'nﬂd
ers higher priced] generaies re-
mendous heat Lo weld sl metais.
Mok o toy welder thal LSes cars
bons, bUE actually wees siands
ard eoatod rods—sizes 1/187
and @627, However, dua 'I.d'l
riorities o gencrous supph
1167 rould only aeo supn jert
with the welder, Guaranteed
nob o barn out. Repaire fends
#1H, autn bodies, radiplors, mE-
chlhery parts, ete, Take ictonr
Model Hanaiwsid anywhere to
Jole, opeErate Fight from Light
pucbilrt. You'll find @ thousan:d

gams  for this wclqlrr aroinel

pur home, garage, workshop. Alsa ATLEES
¥ o |¢|:.EII!FE|'I§1'H tin Bhopss e anin "L"“'.:'L"L"

Iu:l:.l.-nrs farmors, obe,  Order a “'Wie

fanmdiweld now,
E"n "u "“H wWe'll manh ane ta you with rods, heimet, op-
erniing inatrections, and all pecessary pacis
with the exceptlon of & urne 'flr and o small plecs of extension cord;
these mosi everyona ha, postman cnly 51.08 plos o few cents
catnge. If not d.ctiuhlm‘l n{urﬂ. 'lﬂ clory Model Handlweld in 5 days
rom receipt and  money  pal far & will be refunded promptiy.
Bush your order o

KUMFY PRODUCTS, Dept. M-202, CINCINNATI 26, OHIO
204

le Scraiches, Denfs, Nicks

: Aﬁh Get This Handy Kit!

Raepair damn furniture surfaces with
Eneal

| W practics Mt biles anyane
do  fast. @asy uch lﬂ ohs  like =
rafessinnal tuh:llet Ishier, Mnokes
rnitl.m: nnd bl THOW s
- home and  shop e L this res
- :mnrh.uhln kit Ps_-.-'s for itself over

andl over!

Amazing Results—Easy to Use

Iﬁt includes 23 differont ifems—scraleh FOMovers foF
slight scratches, assuried shades of shellac sticks for

1 51::? nicks, Bortles of [hrht and dark staines, shading

quer, aleoiwnl lonp with fuel, stainloss Hu-ﬂ :nnu.l]l
much e “""'L‘.i:'é" nl.lc'ku, ELEE
Ly

in  handy 11.||1.I||:r|:l|.1.n- l'Ln.luh r
Postpaid

Best invesiment of H:ror_lmu
instructions sapplisd.
AM EHICAH HOUSEHOLD BUREAU
Dept. F, 520 N. Michigan Ave., Chicago, Il
20 Gorgeous Gals In Full Color
BEAUTIES IN COZY POSES
Glamorous, feminine corves In life-
like, full-color . . . bewitching haauty
itiires for your dem or barracks.
¥'re large lﬁn. suitable for fraom-
|I1 facluding **Getting Her Male,'"
Faeta,' “Help Wanted,” ete.
nl'nlu HnIII'—n:ll.L-l.i l-um! Bl for sot of
Ll BEALUTIER, postpald with
l“lf‘"['lnﬂ}‘ CATALDG II.HHu.- {340 fill-
color le‘\lu!hl tlons of original paintings
h.'r k.l:;dmn artiste) included free of

exira o
FRANK MATTHEWS, Publisher

FEERT A w...h..'ng:‘:rr-. sltﬁthkq- 2, Hik

External and internal leaks in blooks, cylin=
ders nnd wvalve ports quickly and sasily
with LUSCO Plnﬁh]"lﬂ SEAL.

90 day Service Guarantead ar ¥OUr munur
back. Send money order
cheak for full pint—suf Il,l"'||"n1_ 53

for averige repolr. .« oo sos e Postpeid

IHVEHTDRS, SCH'DOLS. CRAFTSMEH

BRONZE FOUNDRY

is ngnin pvailable in limited quantity
withouwt priority. Orders filled in ssguence
as received. INVENTOR CH
CRAFTSMEN uwse FOUNDRYETTE for
n:ml-dnn.; EmTL'ing! n_luivu]:lr for pew Jnven—-
tions, for instrsction, @ ral

pose, Order now for early d-el! urr.. Tml:;
glzoa are nvallable n:'npu le of moking
bronze castings of 1%, &, and & pounds
weight, aluminum, copper,

217.50, E24.00, RFllul'i !'nh. nOsLs

k i ‘.‘-.-:-.'l_- Clty, Domestic gas =u|11slr wnd 110 ¥alt

AC or DO energy required for operation. Write for cireular.

KAMSAS CITY SPECIALTIES ©O.
Box 5022, Dept. P-49 Kansas Clty, Mo.

WE MEMD MEMN BY AUTO-MATIC
FIBRE[LTE ARMS & LEGS =%
Mh% COMIPORT  SOCKETS, Cash or Terms.

g T , BOX, SUPFORTS. Give Fuli Detalls.
WORMARN CO., J10-P, THIRD AV. 50. MINKEAPOLIS-15, MINM. U.5.A.

WORLD’'S LOWEST PRICED

=3 ADDING MACHINE vocos

s . FREE TRIAL
LD |DEAL XMAS GIFT—oussay- QNLY %74
:11. & tay. Qperates with only

'l'-i'l'.ﬁL COST
8 Anger Ak Adds, subiracts, mulii- EMD HO
1w, |Itv|4|{lu ('uulll'.ﬂ ugy i ben ambAlicr -uﬂ‘lv
lE.'!:Ln for {taclf over and over, ldeal O 3

Business, fncompe Tax and Sch

Sl —ror ool
] ANTEE

man pnly, S350 nliE postage.  (Rend Iu!l:l o i

sl U, 5.) Money back in 10 days | ﬂh'ﬂhm

AGENTS WRITE.

" GALCULATOR MACHINE COMPANY (Mfrs.)
DEPT. 160, P. O, BOX 1118 CHICAGO, ILLINOIS

POPULAR MECHANICS




Your pictures look
twice as good!

+» - when projected on the new Radiant Screens
with the Hy-Flect Glass Beaded Surface.

If your screen is old, faded and discolored—or if you have been usia
makeshifts—projection on a Radiant Screen will give you a new rhti.ﬁ
from your moton picoures, kodachromes, slide films. There are
thousands of tny optcal glass beads frmly imbedded in the snow
white plastic compound of this improved screen surface. As a result
—light rays from your projectior are not absorbed buot are reflecied
with astonishing brilliance. Black and white pictures show up
with sharp contrast and elear detail. Colored pictures have a new
vividness, depth and clarity. Improved process prevents cracking or

The Radlanc Bcreen hers peeling and assures lasting whiteness. For projection at its best—
fllaitrated is Modsl D5—a see the new Radiant Screens.
ble Mewl Tripod
_m:‘;h-u: light, Radiant Sereens Offer You Many New Special Features
compatt, 8 Bt uh, P In nddition to the " Hy-Flect™ Glass Beaded Soreen b opened or closed quickly, Ther support th
mnd iz q."d‘j'h. "’d!"““' F i~ Surface = you will ind many innovarions, special soreen inany position .I]ur widy Gr ARFTeWw A5
ble. "‘",'!'m" (DR conveniences and unigue sdvanmges in Radiamc withaut st screws or plungen,
£ X 07 '\\ Tripad Screens, These include: . Aute-Lock. (Pat. applied for) Just rouch con-
52 xT \ e 1. Avtomatic Clutch. A positive device chat vemient burton for raising or lowenng cenied
,.-'f “ -__.-? %, pimir,. pitaEn At uisi::; and I_rme;_nu n:_uF' -Igr?qn extension rod and screen insrandy.
r W o homsing withoun the Aetesdty of manipulating 4, Convertible from Square to Oblong —dor
¥, ol Ty screwiand bolts, Sosmple snd casy (0 0pErae  movies, siills of slides, Radiame square sived
P % a child can we i, soreens are convertible o oblong by mencly
Z. Quick Tripod Release. Tripod legs may raising screen o indicated position,
.
Send for FREE Bulletin —— e m————
e P B ieaees Coree s
i . pant Mon 3 }
Sa e i LT, ;//-«"’ __ ‘ | ""‘:'::2 w. Superiet St Chicags I!': .H;T:: i :
| - ] [} i ] s . B Tl LB R .
1" B o] 4 B s d II Geala pl ; en FAEE co 8 “J Siioes ol e :
A . = _ i
e _.f'llJ ! \H\-\:‘M“‘-.:""-h = — 1] e - 3
Better Screens for Belter Projection — =

Ammco |ks S
LT suarer  HEPYRN MIXING

I

I
NO N HEATING
wi’h FRANKLIN

Largaite

.!'l. wide variety of jobs can be done accurarely, quiqkll,r' Eah-
ily, and economically on the AMMCO Shaper (7% stroke).

Construction incorporates many fearures you ‘would
expect to find oaly in larger, more expensive machines

.« For example: WAYS of ram, tool head, and fronc
face of the main frame, are of the " VEE" type, hand
scraped to insure accuracy and long life. Available for
stationary installation or as poreable wnic,

Write today for specificotions' and prices b Nl T iI'I 4
AMMCO AT YOUR MARDWARE DEALER'

'nagn Or Send 10 Cants far 1§ Find io E Ef
2140 nmmmealth Ave. North Chi “l' Tha Frankln Glus Co.,, ﬂnrumgm 3, Qhia \\M}
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For more than half a century,
“YANKEE"” Fine Mechanics®
Tools—from Spiral Screw Drivers to Tap
Wrenches and from Automatic Drills to
Bit Braces—have been doing the work
they were designed to do: saving time, en-
ergy, and costs on countless different jobs,
“Yankee™ ingenuity means faster and eas-
ier work. *Yankee™ quality means depend-
able and rugged performance. Remember
this when “Yankee™ Tools, having done
their bit in the shops of war, are again
available for the jobs of peace.

"YANKEE" TOOLS

make good mechanics better
Morth Bros. Mfg. Co., Phila. 33, U.5. A.
Eztablished 1880

Makers, also, of ¥ Yankee-Handyman Tools

ive
Mickey Mouse
Cartoon
Home Movies
This Xmas

A gift te theill every Homa
Movie fan and projector owmor,
MICEEY alwnya gives a stallar
performuance, whether alone orf
with Minnie mnd Ploto.

Get These Miokey Mouse Features
50 FL BMM. .81, 100 Fi. 1EMM.

Airplane Anthos . Flute's Shower AP,
Full Steam Ahoad. i ““1

-53.00
15F1-A
Wild West Michey. ... .. 1523-R
l-ll llt Your Photo Dealers or Order Direct.

jo@ and Prices on Reguest. Write ta;

HﬂLI.‘I"WOﬂD FILM ENTERPRISES, INC.

080 Sunset Blvd, Dept. 115 Fio| yrwend “., callf.

T30 SHAVES FROM 1 BLADE

AMAZING NEW

BLADE SHARPENER
Mew sharpener for all makes of

1 doubile-sdge razor blades
periorms m leal “ Not

ary to cha Dlades,"™

1y Liarn crank tosbarpsn
binda, ;r Pl '.l.'all m |I.1|||I-'||r||r comgaet, Sy,
Welghs few oupees. Will Inat years. Makes bleal gifk.

3o

$l"u SEND NO MONEY! 7 P-f;-gr‘lﬂﬂ":&
AT T

20 H-:h Michigan m.-nomwl- Minais

POCKET ADDING MACHINE

BTURDY STEEL construction for lifetime use.

Adds, subiracts, afds multiplleation. Capaeity
1 D50 509 00, A res]l moching-—guarant 0 years,
113 - Thousands of estisfied users, Bend nama amd
e ¢+ nddress. 'We ghip immediately, On du'l.l'!ﬂ‘j‘r
pay postman $2.50 (plus C.0.D. Fu
charges). If you send H. WIIJI
Flﬁ! or, WO pul;lrjl:.:lu I I’
elld cpnse [ Elonal (i15]
Trial = maney back after 10 days trial
Bend no money If ned sotisfled

TAVELLA SALES CO., 19-RA West Broadway, Mew York T, M. ¥.

BE A PERFUME DISTRIBUTOR!

preed -'.:h-rll u-" lmmﬂedmfum-uﬂnlhmﬂumlrhnrlhu
tr-_q--rummd 4 for this | Eva fackages nbstufe you big
dally ensh profite. Many sl of dollers worth of periwmes sold snpaslly, Ot siaried
BEomes with us==your profits are weiting! Bet gol started! Sesd lof [fes delalls nad mmgla
TODAY] DUCHESS D'ANDRE, Dept. -G, 143 Ne, Clark 5St., Chicage I, W1

TRAILER BUILDERS' PARTS CATALOG

We'll save ¥ou money om everything, Largest
and mopl complete -Lraller ﬂll“l.'lel'l EUP#%
inthe United Staiss, l.l'umhur THAILER COACH
MFRE." ABSOC, Bend 10e for IH.H.I catalog.
MNATIONAL TRAILER qu.ll ENT CO.
M. Scwventh St lqlwl-ull- 3, Wis.

Complais Flase and
Building Instrucmseas, 85 T19

& ow

I, ,.-‘-"-'fl'L

[%=

Himss,

Hll.lnlll\rl.l machine.

Malntenance Meny Farmers: Mechanlcs:
Repair and Jolh Welding Shopes Using
Eseful thnt they canfot affcord Ic! e w“huu
IF inexpericnced, You ean easil
follvwing the practical,

a DYNAMIC
HEAVY DU

MAZINGLY SIMPLE & EASY TO OPERATE s S
This portable Dynamle Welder—easily car-
ried right to the job—plugs into any con-
venlent, properly wired 110 volt
light eircuit——waorks on Iron, Steel,
Hronze and other mru]s—hﬂ-
elEht Metallic and carbon are weldin

RSl Bl E—oes work youl woulidl thin

only possibie with o lorger, more @x-

DESIGHED TO DO HIGH 'E:FADI WELDING IMEXPEMSIVELY
e

;’ a do a 'rlrlul:r
stmalined « operating  ond welding  instructions  furndsh

DYNAMIC WELDER CO., 13 East 23rd St., BT, Chicago 16, IIl.,

Saves
VALUABLE TIME
Uiz  and MONEY!

393

COMPLETE

pee a Dyoamie in
Cpersticn you worn's i With
owt ft. Ite simplielty will
amaze you. Im a year the
Dynamie aonly CoSts you
sbout Go a doy.
Cames complets with halmet,
rods. cables, electrode holder
nnd  opeTating  instructions,
T
Write todny for free priority
asiatancy and particulars on
how o aqualify for one of

amaz| T

wolders. Act now  whils
they ore still mvsilable, Get
detalls on our 10-day trisl
afler.

L] i“'l.\.\

in oundries; Auto, General
;mll'?::“hnq?“ B0 ||.miupmu’uh]e aod

high grade walding jobs b
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SPECIAL TELESCOPE OFFER !

Here is the most remarkable offer thal we have ever
made. Now you con see mosl everything you want lo
seal Now you con bring distant cbjects so clearly
cless lo your eye that they will seem almast near
encugh- to teuch. Why feel frustrated and baliled by
somaething for away that you want te see in full
detall. Why be limited in your vision when you can
multiply it maony times with the amazing super-
powered lenses in this GIANT telescope. Quickly over-
come the handicop of distance . . . the mognification
does it like magic. This new lolescopic invention 1= &
miracle of mass production economy and engineering
ingenuity. Mode of available wartime moterials, it
is the equal in performance.of lelescopes that sell lor
as much as $15.00, Think of the wonderful fun you
can have by extending your vision 30 miles in full,
clear detail. Read on for [ull explanation of this really
remaorkable invention.

LARGE
PRECISION-
GROUND,
OPTICAL,
LENSES

MNO W-s: crear or

|l SHORT DISTANCES = with
w\ﬂ-‘*' CLOSE-UP DETAIL!

‘Q\ ‘;s\ D | ; ._ - This :Enuf.]ul,

military - looks
| ing corrying
Cose 8 yours
labsalutely
FREE with this
ofter. It s made
:| ol heavy conm.
vas that lils
over  the iele-
scope. making
ileosy tocarry .,
ond prolects it
Irom dust, dirl

and rain It
lastens at the
top by a draw
| string, and can
be secured
B casily and com-
1| lariakly ﬂfﬁ_‘uﬂ-'l'ﬂ
Euu:_ wrist

Sreying cose

The GIANT SUPER-TELESCOPE has sever.
al precision-ground highly pelished lenses.
It extends fo 4 leet in lengih, giving clear
Iocus. It is light in weight, sturdily and
hondsemely consiructed, with a wide
magnilicotion lield. You don't have to
know anything aboul lelescopes 1o use
it. Simply heold it to your eye. extend
barrel, and all the wonders of scientific
wision will be close up to your eyes. Be. | =
couse of moss production economies, we |-
oller this telescope ot an unbelievably |..
low price. See birds, ball gomes, sportin

evenls, beauties on the beach, ships an

planed, in lull delail. See pl.- #rhef
they cannol see you. See wild life, moun.
toins, the heavens in lheir hull natural
begutiful detail. The price of the GIANT
SUPER-POWERED T PEis $2.98 with
this introductory offer. Most t1elescopes ol
this lense construction and size sell up
fo $15.00. We cannot ossure you that the
supply will last =0 you must oct fasil

5 DAYS FREE TRIAL-
RUSH COUPON

Just sand coupen with $3.00 and gel your
GIANT TELESCOPE and FREE C-ﬂi.ﬂ'lrnlﬂﬂ
CASE postage paid. Il you prefer, just
send coupon with no meney and gat
yours C.0.D. o £2.98 plus new C.0.D. and
rur.un charges. Use it for 5 doys and
I you are not satisfied, return it and your
Eoupon today! Invention Cou b0 Box 351,

coupon today! Invention Co., P.O, Box 281, i
Church 5t, ox, Hew York 8, N, Y. THE HEAVEN

o g T i is absolutely
e FREE with this
. olfer &0 &end

0 . ~ ,'.. :L:v:nupﬂn

’ B,
P
/"

INVENTION COMPANY, Dopt. T-9812
P.O. Box 281, Church Street Annex
HNew York 8, M. Y.

I am encloaing $3.00. Sead me TELESCOPE and
FREE CARRYING CASE immediately. You pa
postage. I can return in 5 days fer full relun
it I am not completely satisfied.

O Send C.O.D. 1 will pay posiman 52.98 plus new

C.0.D, and posiage charges on arrival, (Some money
back guarantee as abovel.

CITY & ZONE. ......cocrvvnnrmrrneevsmessee SVATE e
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MODEL C
BEMCH LATHE

ATU RES A South Bend Lathe will bring to your home workshop
FE ny axpert- the same versatility and precision that make them so mﬁ-:}[:«ul.m.r
Fine worhm?mhin;:ﬂ craftsmen- in industry for the finest laboratory and exraﬁmen work.
enced mm:hm"d oindie Wit Many attachments are available for special classes of work
5,,.1ftni!h"“uﬂ,,,.. such as milling, grinding, tufper tumini:, etc. This means that
“': arive tor m:-o“‘ you can get maximum use from your lathe.
Direct ,:';:m at high spee :. " South Bend 9" Bench Lathes are made in Models A, B,
"':_‘ gar drive u:‘lr‘ and C, offering a choice of quick change gear or plain change
Bl SO ar equipment. Other South Bend Lathes are available in
gix or rwelve spindle : e Eﬁine Lathe or Toolroom Lathe types with 107, 13", 14J2",
Thread cutting T;E:dl'r Al and 16" swing. Also Precision Turret Lathes with " and
24 per u-:hd scraw o 1" maximum collet capacity.
precision 1080 4 o Write for a copy of our latest catalog specifying the size
thread €V " : : : ying
1ve and friction ﬂ“;d of lathe in which you are interested.
worm dr longitudin® Bl-
for_Pomi (Mocels A %% T HOW TO RUN A LATHE
Three hﬂ'l“"“'::.m. bed in- A useful handbook for the workshop owner on the
and @ 'ﬂ“:;‘aﬂm tof head operation and eare of metal working lathes, Tells
;urtP*ﬂlﬂ:“ and railstock how to turn, face, bore, drill, ream, taper turn, thread,
stock, saddie. tap, knurl, sharpen and use cutting tools, ete.

Clearly written in nontechnical language, well-illus.
trated with 365 illustrations. Contains 128 pages,
538" x 8", Send 25¢ in coin or stamps for your copy.

SOUTH BEND LATHE WORKS

South Bend 22, Indiana Lathe Builders For 38 Years

PRINTED BY POFULAR MEGCHANIGCE COMPFANY, CHICAGO, I1LL., . 5 A
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L/CGHTER MOMENTS with
fresh Eveready Batteries

7TED

“She suggested keeping me company while
I'm walking guard duty, Sarge !’

“Keep your eye on the infantry—the dough-
boy does it!” The more you spend for War
Bonds the less it will cost for Victory,

Ounr arvED Forces all aver the glohe
and the essential industries supplying
them require nearly all the present pro-
duction of “Eveready” flashlight batter-
ies. Naturally there is a searcity of these
ilependable !{atteries right now for eivil-
ian needs.

After the war, however, you will be
able to get newand improved“Eveready”
batteries — engineered for even longer
service, more efficiency.,

The word “Everendy” i a registered trade-work of Netional Corbon Companiy, Ins,




Your Chesterfield Santa Claus reminding you
that at Christmastime when you get together
the best of everything for real enjoyment. .. the
cigarette that Satisfies belongs on top.

The reason is « « «
CHESTERFIELD'S RIGHT COMBINATION
WORLD'S BEST TOBACCOS

_ ek festerfiel dZw




