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| had a

Nervous Breakdown—
right on Main Streer'

I was just a bundle of shakes, shudders and Sr.
Besides jerking all over the road, I had
about as much horsepower as a cricket—and no
Then one day, right in the middle of
all the traffic on Main Street, I collapsed completely!

Vitus!

pep at all.

"They towed me to a Packard Cerrified Re-Wir-
ing station, where a guick but thorough exam-
ination disclosed myfrayed nerves. "Thiswiring
is badly worn—it's throwing the whole elec-
trical system out of kilter,” said the mechanic.

Yy

“Now ['ve regained all my old fire and pep.
My owner swears that from now on he'll
keep my nerves—and his, too—in perfect
shape by giving me a Packard Cerrtified Re-
Wiring check-up regularly.”

Get a PACKARD CERTIFIED RE-WIRING CHECK-UP
for Better Performance

Sluggish pick-up, poor gas-
oline mileage and unsatis-
factory lighting are often
the result of worn-out or
undersize cables. If your
| car has these symptoms,
_ | visit your nearest Packard
M l Cf.‘rt:i}l;l&d Re-Wiring sta-
LIFTEMRTCN| tion. The Packard service
man has the technical knowledge and tools
to check and repair the entire electrical
system . . . electrical units as well as wir-
ing. All necessary cable replacements will

IIEIIHFIEI] ;
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THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE

be made with Packard cable of the proper
gauge and type.

A Packard check-up takes only a short time,
prevents costly repairs later on. If your reg-
ular service station dealer doesn’t provide
it, have him get in touch with his Packard
jobber. Packard Electric Division, General
Motors Corporation, Warren, Ohio.
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Tuning Up the Defense Machine

REALIEM in everything but bullets and gas is the

rile in the current war games of our army. Bomb-
ers attack a supply train with bags of confetti, and
emergency provisions must be dropped to the isolated
troops by parachute. Gallon ecans of smelly molasses
compound simulate mustard gas, and buried mines
are represented by wooden boxes containing bottles
of liguid smoke, released when truck wheels crush
them. Mobile radio loops triangulate the positions of
enemy radio centers. An intimate picture of our war
machine at work is presented in an October feature.

Crossroads of the Skies

LENTY of room in the air? Take a look at the sky

above Chicago's mile-square airport and you won-
der. Three big air liners racing in at three miles a
minute, sightseers and private planes buzzing around,
more liners ready to take off. “Stop-and-Go at the
Crossroads of the Skies,” in our next issue, shows vou
the picture from the control tower.

Next Month

THINGE will be very, very hot
for the enemy that approaches
our shore. Even if the U. 5. Navy
and the Air Force should let a hos-
tile ship slip past, there is a “ring
of steel” around the continent.
From big guns, fixed or mounted
on rails or truck-drawn, a deadly
hail can be flung upon a foe 25
miles at sea. Electrically con-
trolled mine fields, too, will guard
our harbors. "Our Coastline Wall
of Steel,” an October feature, tells
how our shores are protected.

Science on Wheels

PEOPLE ask why the railroads
didn't go streamline years ago.
They did. The first streamline
train was built 40 vears ago, but
the rails weren't ready. Since then
there has been a steady evolution
backed by millions of dollars in
research. Eleeirie detectors that
see through rails, treatments that
add 20 years to the life of a tie
are part of the picture. Read the
October 8-page Coloroto story,
“Seience Rides the Rails.”

Make Your Films Pay

OU amateur moviemaliers can

turn your hobby to profit by
filming “shorts” for the movie slot
machines. One amateur who
doesn’t even own his camera pro-
duced and sold five films in a cou-
ple of days! There's a demand for
3-minute shorts, and a good one
may bring $25 to several hundred
dollare, Take a tip from an article
next month, “Make Money With
Midget Movies.”
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Maouri Rose (left) soys, "l give Pyroil due credit
for helping me win!*
Floyd Davis (co-winner), "Pyroil helped keep my

engine working great!"

OTHER WINMERS
WHO USED PYROIL

TED HORMN

Li

CHET MILLER PAUL RUSSD ToMMY HINMERSHITE

Elght times, #Snca 1980, e winner of (e grealest pile Face on earih
s wsed ]j.'rnll. In this same feogth of Line, scores of the [ollow-up

winners, ioo, have crossed the findsh jine wilh Pyeoil. There's @ rea-
p.mul Top drivers of Lhe world depond on Pyroil o improve perform-
anee nnd to profect the vital mechanisms of thelr expensive, higlly

trmwrammt.llrnzlnm Pyroil does this for them. It con do it for Foul
Try Prraill Use it from the ptart in your new car—1o Keep perlorm-
nnoe Wp.  Use b6 I any car Lo reland trouble-caasing bard  carba,
guen, sludge and Fuinous corrosion,

oaly & few ounees of Pyroll ore neeaded in
crankcase anc gasoline fank, Aere pennies’
COSL. ASH yOur BErvice stitlon or gEarage
silesmnn for o servioe of Pywodl, doday?
‘sonufactured and Guarantomd by Pyroll
Company, W, V, EKidkler, Founder, 59
I'Ernlé B:lllilllﬂ LaCrosse. Wiscansl,

DISTRIBUTORS:

CHECK AND MAIL
COUPON FOR FRAN-

GAS TANK & CHISE FACTS.
CRANKCASE

r..-.......-...-_.___-----—-q-rq------— —————— -
i FYROIL COMPANY, i
§ 59 Pyroll Bldg.; LaCrosse, Wisconsin 1
1 Please send me a Free Copy of The Thrilling Stery and 1
1 Events of the 1941 Indianapolis 500-Mile Aute Race, i
: O Send details of your plan for Distributors. :
I Mame ...... (]
: Address :
: L :
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Including nomes and oddresses of manufacturers or
distributors of eommercially ovailable products

Automatic fishing reel .. W
Perrine Mig. Go.. T4 F.'-. Hh Elt - M]]::i&ﬂpl}ll& Minm.
Popar cutter with plastic helder.....___.._.__ . 5

The Evisit Co., 438 Brannen &t., San Francisceo, Callf,
Movie oudience sees fight by television.....
Science Circus Hits Rood........
Armed target mimics bandit......_ ... ...

Trouble tractors aid traffic tangles....
White Motor Co,, Cleveland, Ohio

*Pin boys” score hits on rifle range.._..._...._._.._. 13
Powar-driven assembly line ; 13
Vitamin-sooked sticks feed flowers.. ... BR[|

Bmyles Laboratories, 1068 Hennepin Ave.,
Maerchant ships converted into ruidur:

anmp-na:u

Parachutists training “suspenders”....-...... : .

Wire shield for eave trough drain.......... ... ...
ight Way Shield Co., 955 Spitzer Bldg., Toledo, Ohto

Wind buggies blew gliders............ooovee. 25

Raodio network locotes enemy pl 26

Largest warplane takes the air. . 97

Bock-seat awning for taxi... .3

Hacksaw blade sharpener ..o N
Industrinl Engincering Co., T30 Hennepm Mmm-s.mll.a “Minn,

Blackout light illuminates road signs.............covvnenns 32
Forty row materials used in army trocks.._._____ 32

Sofety extractor for fish hooks
A, P, Talmadpe, 617 = 13th St. N. W., Washington, D. C.

Avtomatic hop harvester ... v
Thys & Miller, Roule 2, Bax 850, Sn.LramrLl!u l‘..-nJ.lt

“Pilot buggy™ trains army airmen. 33

Ultraviolet lamp helps sterilize lowndry_ ... I8
Easy Washing Machine Corp., Syracuae, N Y

Lock box for poisens protects children.._.........._.... 38

Hammacher, Schlemmer & Co., 143 E, 5Tth, New York City

Anti-rattle roller stops window noise...... U
Arg Bpecialties, 8§ Leroy Ave,, Buffalo, N,

Slow-burning, non-clogging, oil heater nezzle ...~ 38
The Nu-Way Corp,., Rock Island, I1L

War on Insects ... . 39

Five=way nozzle varies hose stream.. )
Thomas Products Co., 15473 Indianas Ave., Detrait, Mich.

File with V-blade smooths welded angles ... 44
Ballard Go., 1141 Franklin Ave,, Columbus, Ohio

Eloctricity used o anesthetic ..o 44

Air blast from toy bolloon drives toy boat.................... 44
Butler Bros., Jersey City, N. J.

Pilot's skill saves parachutist..._......._._.._....._......... . 45

“Low bridge” entrance at special zoo for children.

Dinner Table Science .. = e . 46

Bed has desk and :g;qn hr hadn:ling . 48
Merchandise Mart, m 263, Chicaga

Breakoble plastic deor bolts ... Rl e T 48
4. N. Coughlan Co., Orange, N. J,

Safety outlet for gas connection...... ISR |
Imperial Brass MIg Go., 1200 W, Harrl.snu H-t C’]!Jl.‘.a.mu

Air Photos Printed in Gas-ribbed Tent................_. . 49

Racing ears in Sweden burn charcoal ... Rt 49

Bullet speed meosured ... 54
Remington Arms Co., Bridgeport, Conn.

Felt coating applied on metal...oeriiie s S
CGeneral Cement Mig, Co., Hud:twd I,

Paced bicycle sets world record............... . . 55

Wadge-laver tasl removes tires easily......_... . 58
Kennedy Scrvice Tools Co,, Mogadore, Ohio

Transparent shisld for food mixer. B8
Opatter Saver Co., 22 Jordan Ave., Su.h. Prnnn-:cn Eu.ll:!l'

Fisherman's belt carries lures.. 59
Howe & McCann, P. O. Bax BT00, 'W'l.lkinsh_lru Fu.
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AND WHEN YOU STOP TO GET GASOLINE, THIS EMELEM
TELLS YOU WHICH PUMP CONTAINS THE BEST

THE ETHYL EMEBLEM on a gasoline pump stands for extra guality
in anti-knock (octane number) and all -round value. Bamples are
double-checked by your oil company and the Ethyl laboratories.

In your car, ““Ethyl’* means a cooler-running engine in summer;
a quicker-starting engine in winter; extra power and smoothness
all year. When you stop for gasoline, the Ethyl emblem tells you
which pump contains the best. ETHYL GASOLINE CORPORATION, NEW YORK
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(LI -

463Y-J00-JDJR




Remember It All-
Mfﬁ?%wﬂaﬁf&'s

Mavie Opportunity Mo, 437
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MEMGRIES even of your red-letter days,
S00N fa e. But with Filmo mﬂﬂ:s you
can keep them fresh always. For seeing Filmo's
@ciion PICIULES . . . mfnrf}'cafar if you wish .
virtually turns time backward!

The best movie nppnm.lmt:es are fleeting, so
start taking movies mow, It's easy with a Filmo
built by the makers of Hollywnod 5 preferret:i
studio equipment to give professional reswlts
with amalewr ease. Just sight, press a button,
and what you see, get. Yot Filmo provides
the features you'll want as your experience
increases. See Filmos now at betwer photo-
graphic dealers’, or mail
the coupon. Bell & Howell
Company, Chica 0} New
York; Hollywo Wash-
ington, D). C.; I.an-d-un
Established 1907,

ONLY A FILMO 8 OFFERS
ALL THESE FEATURES:

® A lifetime guoranies!

®“Drop-in"" loading . . . no
sprockets to thread,

® Bullt-ln mechantam for slow-
motion and animated -cartoon
movies,

enLy 54050 » Automatic, sealed-in lubrica-

| - S |
Moker Bmm, movies for & A basie camera, with versatility
o Faw cants o scene tokeep pace with your progress.

Filmo #mm. Projectors mow ae fow az S109
Filmo Avte Load l6mm., Cameras from 5123

L] L] L]
MAIL COUPON FOR FREE MOVIE BDOODKLET

BELL & HOWELL COMPANY

1844 Larchmont Ave., Chicago, Tl

Please send free. 16-page booklet telling all about Filmo
Rone. motlon pleture egulpment.

B I e o oo e i e e e o e e e e

Address. . .-

[ o [~ PR . || [P Pl =41
FRECISIOM-MADE BY

(ool & Aoweld
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Shower curtain has pocket for cap...
John Wonnamaker, Broadway and 9th El NE'I.' York City

'Chutists make first jump from balloon............
Pendulum simplifies “blind flying"............___

Pen for decorating ice cream.......reerereenn.
Princeton Mig. Co., Princeton, IlL
Cutaway drawings speed aircraft production .. .. &1
Reversible screwdriver fils two types of heads........ &1
The Bervwell Products Co,, 6823 Euclid Ave., Cleveland, Ohio
The Death Tell of Dumb Driving. ...

Tiny hydraulic ram reaches tight places. ..
Blackhawk MIg. Co., 5315 W. Rogers BL., M'.Ll'.'da.l.'llel} WL!

Autos can store static electricity.............

Bed switch turns on night lamp...
Moreland Mig, Co., 3348 N. Oratz Bt., Philadeiphia, Pa.

Toy power line makes lightning tests
One-ton bomb vsed by R. AL Frenecc

Undersea Observatory ...
The du Pont Co., WEIIDIMIDI:I DE]

Racing car to use three engines....
Pulley axerciser keeps sailors ph'{l‘!ltﬂ“'r m
Homemade sickle mower ..o

Electric massager irons away pain
Mardi MIg. Co., 222 W. North Bank Drive, ﬂh.‘ll:ﬁ.ﬂl:l

5pmr head wl"lh flexible neck... e 75
Faucet-Quesn Ca., 4541 N, Ravenswood Ave. Chicagn

Pistol-grip golf putter
Soil gases analyzed by freezing...... ... .

Concrete slabs shield windows from sun., —
Mineral crystals “fngerprinted™ ... e T
Assault boats stacked on army truck.. W J
Colored plastic juicer in wall brocket_______________ 80
Dazey Churn & Mg, Co., St Louis, Mo,
Glare-sliminating screean . . B0

Supercharger increcses lpu:l :lf !ln]r lnglnu. a0
l'Bci.um::' Bn:l.nm.'l.ns ©Co., 01 Grand Ave., Dos Maines, In.

Non=magnetic building hos no iron or ste

U-shape bowling aolley saves space.............. .
Tally-Bowl MIig. To., 1301 Washington Sit., Boston, Blass,

Eleciric eye execules mouse. ... 85

Huml ‘?unrd on hacksaw frame............................ 85

Mig. Co., Box 488, Glendale, Calif.

'I'hmn end-tables nested inone............................ B&
E. Welner & Co., Merchandise Mard, E‘hil:n.n:-n

Trailer attochment adjusts cor load... Bé
Elimp Axle Products, 5765 So. Avalon BI'I.ﬂ. LIM- Amln Cﬂ.'IJI

Clock for novigator helps plot plane’s pesition............ 86

Duck shoes aid poralysis vietims...ocoeein B7

Electric shaver drives chisel... B 87

Plastic tadpeles show processes of nature...__..._____. 90

Auvtomatic battery filler shows condition of acid..____.. S0
Autematic Battery Filler Gorp., 3768 Webstar Ave., New York

Hundred-mile railroad rings copper pit............c..oc.... 91

Pedals ond cranks exsrcise poralyzed limbs . . 95

Chemical pencil detects counterfeit coins...................cc. 95
Requa Mfg. Co., Inc., Brooklyn, N. ¥.

Portable belt lacer ﬂ:ﬂa carried to job................. - 96
Clipper Belt Lacer Co rand Rapids, Hir.'h

Snap gavge measures diometers . .. 94
Federal Preducts Go,, 1144 Eddy 5t Prm‘ld.:m'r. B L

Breath mode visible in cold by myriad particles...._.. 95

Three-pronged stand for shaving brush... — ]
Rotary Desk Tray Co., 116 Hassau St., BEM&.L\'B N ‘.F"'

Progressive kit sets for students . 138
Meissner Mig. Co., Mount Carmel, IIL

Index file for station contacts... PR

Bud REadio, Inc., 5206 Cedar Ave., Clmneimni. O]‘lir.'l

Supphiu needle for low-pressure phone pickup.......... 139
he Electrovox Co., 424 Madison Ave., New York Gty

Euund effects kit for home recording.....coooiiiiinnans 139
Wilcox-Oay Corp., Charlotte, Mich,

{Continued to poge BA)
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This Bottle Neck is Your

Opportunity

o,

A very real bottle neck has occurred in
industry.

The millions of men going to work in the
defense industry and business boom need thou-
sands—hundreds of thousands—of supervisors
andexecutives. Expanding Governmentagencies
are calling for many specialists. Regular busi-
ness needs experts to take care of expansion
and to replace men called to military service.

The need is for all sorts of executives and
specialists—[oremen, supervisors, superintend-
ents, accountants, traffic men, tax experts,
time keepers, department managers, auditors,
cost experts, production men, etc. The need
will grow and continue for years to come.

There just are not enough men ready for
these places nor can industry take the time to
train them. Thousands—scores of thousands—
must get their own training.

That is your opportunity—if you are ready
or will get ready quickly. Never again will yvou
have such an opportunity to command the suc-
cess vou want. But you must act decisively—
immediately. The more quickly you get ready,

the sooner these millions of new workers will
be pushing you up the ladder.

And LaSalle Offers You
Just the Help You Need

Our courses are practically built to order for
this opportunity. Condensed, practical—the
minimum of theory and the maximum of prac-
tice. Prepared for spare time study—you can
go as fast or slowly as you wish. You need not
wait until yvou finish—what vou study tonight,
vou can use on the job tomorrow. All are spe-
cialized, executive training courses. They are
moderate in cost and easy terms are available.

Some of our training programs may cover
just the field in which you see opportunity.
Read them in the coupon below. Then check
the one about which vou wish full information
—and mail the coupon today. Remember—the
sponer yvou start, the sooner you will be ready
for the opportunity.

LASALLE Extension University

A Correspondence Institution

I'd like to ﬂEJI: ready for one of theso s‘LEE@
4&-page booklet on the Geld I bave checked Lelow—a

Lraming im teat Geld,

O Industrinl Management O Traffic Management [ Exccutlve Monsgement |
h Busginess English

O Modern Foremanship OSalesmaonship u|

CAccovnting O Law O Stenotypy

T o i et v g o i 5 1 | TE——
AU - e i e 5 i o im0 i i
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Loose Parts

quickly tightened with Smooth-On

SMOoTiRON

With a little Smooth-On No. 1, you can
easily and guickly tighten loose handles,
casters, fixtures, bolts, ete., on furniture,
tools and equipment all over the house.

This many-purpose iron cement is best
for dozens of other household and auto
repair jobs, too, such as stopping leaks
on heating systems and water lines, seal-
ing cracks in boilers, radiators, tanks,
engine jackets, gear cases, etc,

Smooth-On holds securely and perma-
nently on wood, econerete and any metal
and its use does not require heat, special
tools, or previous experience,

Bmaoth-0n Mo, 1 i 1%5-82, T-65, 1.-fh oF G-fb. cons

fmm yout hardware store or, if necessary, from us. For your
prdection,  Insist oa '_-umuul.hun, weed by meehanles  and

epalr men sisee 1805

FREE

40-Page Handbook

Describes dozens of practisal, ingoni-
Qiad repalr jols thal save Liae @l
maney. 174 illustrations.

SMOOTH-0ON MFG. CO., Dept. 37
574 Communipaw Ave.,
Jersey City, N, I,

Please send Smooth-On
Book,

Repair

Name
Address
B=dl...

Dot wilf SMOOTHON

BA

| Thumb secrew locks fishing reel ring............. ‘

(Continued from page 64)
Seven-tube portable receiver ... .. 140

General Electric Co., 570 Lexington Ave., New York City

Two-way S-watt radio telephone..........ccocecvvencnninnn 140
Gray Radio Co., West Palm Deach, Fla

Portable recorder with record changer... T
Allied Radio Corp,, -l-’lb:;i Jackson Blvd., Chicago

Craftsman and Shop Notes Index

AUTOMOTIVE
Adjusting generator regulators ...........coociiinnn 157
Copper tubing straightened ... .
Flashlight holder aids in hutl:ing car
Wrecking cor chain guard....
Mirror tests bottery Iunlmﬂu -
Removing metal strip from wmduw gln“ .......
Rodiotor-hose tool remowes hundl]ghl‘ bulbs
Skid chains put on easily... e
Cleaning carbon from sy
Contralling flow of hydrnmﬂnr quuud
Rubber tube ext on cilean T TS
Wire aids in attaching skid chains....______.____

CAMPING, HUNTING, FISHING

Emergency fishing fly ..
Clothespins anchor plmk. i\uhln:luih
Minnow nat pmhrhd from rocks...

Lightwaight ice bex ..

FA.I!M

Hee cultivates better with reversed bevel
Sondbogs to weight form implements
Door for open-end mail box..................
Rear-view mirror aids in driving troctor....
Funnel ﬁllp: mice from seed corn. .

Cans prevent wood stakes from :Flrlrina

FURMNITURE
Occasional table ... ...
Repairing leg of rocking chalr....... —
Grease gun vsed to reglue furniture
Restoring antique fumiture ... 153
HAND TOOLS
Hinge bolt spreads grommets._..............
Eraser protects glass cutter ... ... ..
Jig to cut wooden disks.. .
Tack puller stores tocks... .
Hammer heod kept on hnn:lll
Inexpensive pump-type oilcan ... ..

....... 152
Self-heating ladle for babbitt metal ... ... 152
HOME IMPROVEMENTS
Underground tank cocls drinking water...... .............104
Inexpensive filter for cistern. ..o

Stopping drofts under bassboards.........
Silent “butler’” .

Patching holes in wulll_ R, |- :
HOUSEHI'JI.D

Solving home problems ... ... . 100

Shimming latch on ice-box T — 102

Utility kitchens .. L R o 114

Shoe-shining fnn't rest . 122

MWH AND GA.HDEH

Hedge-trimming guide ...
Bricks along house aid in muw:ng nrﬂu
Protecting gross in front of swing...
Dutech windmill .. —
Striped handle on reke...........oooiiiiiiinien
Bands from fin cans aid in transplanting
Part of hose vsed without unwinding real........ .. 128

[Cantinued to page 10A)
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Wiy e

* Who cares whether you ever amount to

anything, or end up in the county poorhouse?
YOU do! . .. You, and your family, and a

few good friends.

Exeept the taxpayers
who support the ponl‘huus&:.

What about it?

Just this, mister: If vou're ever going to
get ahead in the world, and get your share of
the things that go with personal suceesz, you've
got to do something about it! Nobody is going
to say to you, “Sir, here’s a good job, with a
good salary. Please take it!” But—

And nobody else! . . .

If you become a frained man — an expert
then, almost certainly,
some one will say to you, “Here’s a good job,

in some line of work —

at good pay. I need a trained man to handle
it. You've got the training—you're the man!”

Thousands of I. C. S. graduates have proved
that’s true. Today, they own their own homes
and businesses, drive good cars, have money to
spend on hobbies and luxuries. The few dollars
they paid for I. C. S. training was the best
investment of their lives!

Here's the coupon Ifm_v mailed, But it's up

to YOU!

INTERNATIONAL CORRESPONDENCE SCHOOLS

CELEBRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS

1891x194]

BOX 5611-), SCRANTON, PENNA,

* Without cost or obligation, please send me a copy of your booklet, “Whoe Wins
and Why," and full particulars abeut the course before which 1 have marked X:

TEGCHNICAL AND INDUSTRIAL COURSES
[ Contrasting and Building [0 Marine Enginea
O Coston hamulnctinring O Mectimmion] Tirafting
] Diese]l Engines [0 Meshanien]l Enginesring
L] Elesirical Drralting [0 Mlime Foreman
[0 Elegtrien] Engineering [ Navigation
O Avte Engins Tuame=up L] Elesirls [Sghting O Patternmaking
O Auwto Techuician O Foundey Work [J Heating [] Pharmac 0 Plumhing
O Aviation [0 Aviatios Mechanio [ Heat Treatment Aletnls L) Powliry .rn.r.ml
I'I Baoilermaking [ Highway Enginesring O Practirsl Telephony |_ Hurveying anl Mapping
idgn Enginesring O House Planning [0 Pablic Weorks F}n::mr.in; [ Telegraph Fn.‘l.uunng
D ﬁfmmtrr Ll Locomailve Englnesr [ Hadbe, Ceneral T Telephons Waork
O Ciwill Engisiearing [0 Machinisi O Radin Cperstzna O
O Canl Mining [ AManagement of Inventlons {1 Radie Servicing
L Coprreds Englrescing O Aig. of Pulp and Fapes O R, H. Bection Foroman
HHE[HE‘EE COURSES
O Forempnshi
[ Gool Emglish
[ High Sohanl

O Air Brake O R R Signalman

O Hnilitary 1 bivbar big
[0 Bheet Mleisl Wark
Ll Ship Drafting

[ Biemen Elegtrio

l__ Heeam Firtlng

O Berwctural Drraftine
O Btructurnl Enginecering

0 Agrinultuns

[ Air Conditioning
L) Adrplans Dealting

O Architeciural Drafting
[ Architectars

[ Welding, Elecirle and Gas
O Wenslenn Munufsetzring

O French O Raflway Posinl Cleck

CF Balearnmpship

O Beevwtaranl 0
O Ehovwonrd amd Sign Lettering
O Trafie Managemnont

O Aceounting O Advertiaing O College Preparstary

1 Dok keeping [ Commerelnl

O Buslsness Carfespanlenss O Tlomt Apoounbing

[ Busimoes Mannee-nsnt [ I Acesunting IO Niu=erating

O Cartooming L Ciwll Barvien O Fimt Year Collags C Mauaging Men st Work
HOME ECOMNOMICE COURSESR

O Home Thressmaking

O Ten Feom sl Oalfnteria
O Professbona] Dressmaking sed Designisg i

Mapagemeni, Catering

[ Advasesl Drsssmaking
O Fouds snd Cookery
I, v s e e e e e et T s s v

Lty 1t [ — i TR i e : oreaent Poritdom, oo i arra s e
('u.uu'-ul.un H.rnr- I|I| qui rnn'pu.-u- o J'r:rrrrwn:-uml ('(.n.rrrapund’ml.-r Behoole Conodion, ilm:!-m, Montreal, I'all.miu
Brifiak residenfs pend eowpom e [ O 8., 71 Kingawap, London, W, . 2, England
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P. W.
REPAIRS
FURNITURE

PLASTIC WOOD handles like putry— har-
dens into wood. Makes quick, yet lasting
sepairs to broken furniture; resets drawer
pulls and casters.

Get it at your
PAINT, HARDWARE
or IG_E STORE

Washing Machines and Electric Re-
frigerators operate quieter, smoother
when lubricated periodically with
Heavy Body 3-IN-ONE Gill Guards
against rust=cuts down repair bills.
At Hdwe., Drug, Grocery, 10¢ Stores.

(Tl HEAVY BODY
' 3=-IN-ONE

OlIL

—— udf

10A

(Continued from page BA]

MODELMAKING
A'l.rplunn modeler ........ FiLslC e R S || -
Built-up “prep’ ' for mn:ll! plwnt .................. 110
Flywheel improves modal locomotive...... ) RTOREy 120
OFFICE

Caolling card pocket on brief cose.........
Supports in desk drawer to hold files.___________.._ ..
Staple numerals mark steneils.____..___._
Semi-private papers kept on desk slide.. ...

PHOTOGRAPHY
Synchronizer uses midget flash bulbs..................._. 129
Lighting for color photos...........ocooovoinininrcree 130
Photo baockground subdued with :hwlﬁ ..... S < x|
Throat examiner for “fashing in'. IUUURURUPUUU i< -
Retouching fluid makes prints !‘mmluunr........_......._...133
Tobaceo pouch used as accessory case....oonn 134
Fish-tank heater warms :Im.relupur............_...._.._...._.._...13'1

POWER TOOLS

Foot switch from socket and hinge...................coooven 102

Coil spring bit holder... R,

Lathe bearings shielded from dust.

Mandrel to turn washers in lathe .

Band-saw wheel tires tightened.........

Laths tool post chuck holder...

Box over outlet locks electric Iovii i
RADIO AND ELE'CTEIE[TT

Multi-vibrator signal g:lnllrul‘\cll' tosts Sets.................. 135
Improved little giant “pup”. SRR - |
Simple unit oids selectivity uf :muli u-l ..... T 119
Hack-saw frame sows wide panels..........ccooooennn 139
Temporary substitute for pilot light socket_._.._. .. 139
Connections for homemade antenna and r.f. coils......139
WOODWORKING
Carbon paper gids in stamping letters on wood..........104

Squeeze clamp for delicate work
Wall-ongle gouge .

Motched pulley as gl.rilli in rnplu:ma work.........122
Five handy tool boxes... 2 = M}"
Finishing cabinet stores mnhrmls S 11

MISCEI.IJLNEDI.IE

Table croquet game ..........
Receiver on punch catchas wum
Costing rubber stamps ...
Sereen wire removes skin from point.....
Drawing table folds into small space
Flat pegs ancher fent.. ...
Folding beach tent ...
Maoking library poste ...
Simple homemode barometer

Erosers provide fips on cves. ... ... ... 122
Insulated dng T T I e A s S T 123
“Faleon” ......... USRS UURUUUUUUUUUUURURRUR | |
Foot scraper on Iuddlr BT et e T -
Book marker pasted l'a COVBE . ccnnmmsnsmmsnassanmsnnss rssrsans ....128
Enamel inlays baked on metals..___..... .. ... .. 141
Brush bristles kept straight in PAR. s 143
Safe retainer for large clevis pin___..__ 144

Belt sheath for plumb Bob....................oooo............. 145

Three ideas to improve drawing table_.______ ... 145
Packing eggs nurmﬂly ............ 146
Valve packing corried in Hu-lhlrﬂhl‘ case.. SRR 152
Window bar ties in hanging scaffeld. ... 156

IMPORTANT NOTICE

It {8 the intention of this magazine to provide its readeors with
information regerding the latest developmentz in the mechanieal
arts. We take no responsibility as to whether the disclosures son-
tained in our articles are covered by patents and advise readers
to investigate this subject before making, using, or selling any of
the products, maechines, or processes described, In order to avoid
possible lability for patent infringement.
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FULLY ILLUSTRATED

A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS
Easy to read and understand—Aflexible covers—Handy
size b x 614 x 2—a ready reference that answers your

questions accurately.

YOURSELF SIMPLY FILL IN AND
MAIL COUPON TODAY

|
TO GET THIS ASSISTANCE FOR 54““-""""""—*'-TIE [

AUDELS NEW

MACHINISTS.

NANDYBOOK
NOW READY!

A KEY TO
MODERN SHOP PRACTICE

¥ PRACTICAL INSIDE INFORMATION

For Every Machinist, Toolmaker, Engi-
neer, Machine Operator, Mechanical
Draughtsman, Metal Worker, Mechan-
ic or Student. This 1600 Page Handy
Book Covers Modern Machine Shop
Practice in All Its Branches,

A COMPLETE INSTRUCTOR WITH
READY REFERENCE INDEX

New from Cover to Cover. Tells How to
Operate and Set Up Lathes, Screw &
Milling Machines, Shapers, Drill Presses
d& All Other Machine Tools,

5 PRACTICAL BOOKS IN ONE!
60 FULLY ILLUSTRATED CHAPTERS

Covering: 1—Modern Machine Shop
Practice. 2—Blue Print Reading and
How to Draw. 3—Caleulations & Mathe-
matics for Machinists. 4—Shop Physica,
5—How to Use the Slide Rule.

~=.ASK TO SEE IT!.~

| THEO.AUDEL & CO., 49 West 23rd St., New York
l Mail AUDELS MACHINISTS & TOOLMAEK-

ERS HANDY BOOK, Price $4 on 7 Days Free
Trial, If O. K. I will remit 51 in 7 days and 51
Monthly until $4 is Paid. Otherwise I will return it.

Adldress,

Oeeupatlon

THEO. AUDEL & CO., 49 W. 23rd St.,, NewYork I ruwence i

SEPTEMBER, 1941
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Learn to set up and ru

kind of machine; MAKE HERE N d d
HEHE"‘ HOW b earnin ee e

guickly HOW TO DO THING
which wsually take ﬁ

s NOW!

study and actice.
mand for §
REA ahsad of the supply,

then what WILL IT BE & month or two from now?

Don't miss this chanee to quallfy for promo-

Bigger Pay [onmis ihischancet Copartunity which

fs yours almost for the asking, Eight Blg Books chockful of

imporiant mechanlenl Tuots told simply and clearly, Chver SO0

e, nearly 3000 [lusirations cover every s.uhéeut Tully. Inckud=

ng Tool Making, Poaitern Maklog, Foundry Work, Mechanieal

Drawing, Forglng, Machine Bhop E‘l‘lln"ﬂ{'l.‘ and Management, ard
hifuleeds of otlhés sublécts,

8 Big Books (Up-to-date Edition) Sent FREE

to you for examination, With them we send o B Binder of
nearly. 300 pages with 267 original shop thokets with 3 illes-
tratlons. These show, step by step, how to set up and run almost
any kind of job and are In addition 10 the 3 books, Decide
In your own 'bn:lmr.- n:r plaee of business whether or not you want
to koep them, o lp ob any feeld you want io. Mote thel
great MONET ‘-!.-'l.l{l‘hﬂ 'vuluc then, If you want them, pay on
th 1’.".!HIBH-1. kind of paybreiits, A ].'eu:'n consulting privileges with
our engincers now given with these books withoul extra charge
American Technical Soesieby, Publishersi—Home Study Courses.
N W
American Technical Society. Dept. $618, Drowel at B8Eh St., Chicago
You muy send me the 8 bip books snd blimder of shop tickets for
free examination. I will pay the delivery charges only, unless | decide
i keep them in which ease 1 will send §2.00 |n Len days pnd 535,00
imr manth wittil the totsl price of anly 534,80 s pakd. TF T n:nu'n 1l
| 10 dnys I will owe you solling, You alee agree to send me &
eartificate antitling B o consalting privileges with your csxpers for
oo Fear wilhout extra chargme.

IR v 3 S 2 e e b v it AL g e AR e e X

START
$1260 to $2100 YEAR

Many appeintments T e
. Franklin Instituts
being made. rd
Fi Dept. ALTH
Prepare at once ,/ Rochester, N. Y.
for Examinations 4 Gentlemen: Rush to me
32 Page # TFREE of charge, l."“ of
Civil § X U. 8. Government big pay
vil Service jobs, Send me FREE 32-page
Book -t“ book describing  salaries, vaca-
tions, hours and work. Tell me
Mail Cnupm ’ éhuw to qualify for one of these
Today— # jobe.
SURE P
i
T NN ) Vecseeo

1ZA

\

'5,°10,°I5
*FOR ONWE

A ol
=)
AT

7
|

€ an ARTIST:

—Train at Home in Your Spare Time
The fascinating feld of Art offers commereinl opportenltlcs
o men and women, COMMERCIAL ART,. CARTDONING,
ILLUSTRATING ol in ofe cofijlele coirse, We Hrepafe Yo
atep-ny-glep, Tralped Artists are capahle of esfilog

$76 & week. Colorful FHEE BOOK, Art for Pleasurs
anil Profit—"" deseribes eourse ond methed of instruction.
TWO ART OUTFITSE Inclikded with tralning—8tate age.
WASHINGTON SCHOOL of ART, Studie 129T
1115—15th St., N. W. WASHINGTON, D. C.

FREE
BOOK

Bath Elettrie Are and Aeslyleme hy prasiical Shop-
Plan methid in & few ghorl weeks, Mo text-books.
Yo learn by dolnmz. Finest equipment. Low tul-
tion. Tay-After-Graduntion-Plan.  Alse,
Avto Mechanics, Collision Woelk, Llets]
Finlshing, ete. Illustrated lileratare
free. Write today,

MICHIGAN TRADE SCHOOL

ATIE Woadward, Dwtroit, Mick.

Jm;{ Lhoitt, Goreers S IR I WA N

pourses in

FREE

JT PAGE

CATALOG

al~ SCHODL OF AERONALTICS

pour caredr

6o, Ble-
t-.- o, 8
asgures

er

“Iﬂlfmib“.' el L I1ﬂ'l' I'|'lﬂll'|.\.
mber 20, Wrele far free catal

CAI‘TIIH MAXWELL W. nALFOUR, Bnri:hr\_hut_ PM-G1, Tulea, Okia,

wait=wrire NOW for free booklet—

| AG E M E N MARCH OF DIESEL.
HEMPHILL DIESEL SCHOOLS

tew Tork, 31-26 Queess Bled, LIL.C; Chicago, 517 5. Wters Ave.; Memphi, 417
Mzriros Ave; Lea Angeles, 2120 Som Femando Bd.; Yonoowrer, B. ©, 1363 Granville 5t

I'|“.'-"'

Dan't pur off oppormnity=Ilearn
DIESEL NOW, Dicsel rraining vals-
phie o your funare carcer, or if you
are called w0 mechanized wais of
Areny or Navy. Uncarned micdon re-
funded o drafeed sudents, = doa't

. Mational Bakime Isstituis spssmsees & new home abwd 'I‘

reE . By I1I._-,.,.....u;.,.,..l thu.. Bakimg mow= Ametica's l||
v I wapes, Seariy & depresscs-pronl busins.

#ldl lor mmbaseas e ey 4 i ey ey wrl-mm

el Bor ires beohlsl “Opperlooities o Cooneeed il Beked ™

sad reguiresents,
Institute

MHational Bak
1315 Wichigan Ave., Dept. 1356, Chicage, U. 5. A.

= CARTOONS!

MONEY
NAYE BURKS will teach you HOW io CREATE ORIOINAL s 's
z

CARTOONSE ot home thet you may FELLY Course sonbsimi
mbd sver B0 Hlmirations, AN forOnfy o o 0, .

Senil wame ond addnem for froe defmila

RAYE BURNS §CHOOL, Studlic M, Bax 3583, CLEVELAND, OHIO

PHOTO-ENGRAVING

TABOFE". wuorld's larpesi buwilders of Complete Phols-Engraving
Flanis. Wy supply newapapsis, printesies, stodies, colbeges, high
erhools amd individusls wilth precissen-baeill sgquipment, aad give Whor-
eugh traming in Fhote-Engraving snd Fhotography. [bemse or res-
demee) —all &1 &8¢ bow coel! Cash im om popularily of pletumes Bag
money working full o part tirme for olhers, of epen your swn well pay-

fng busineas Amasingly small investment, Cash or tarms, Oslalogs fres.
THE MJ RORA H%Hﬂﬂl-. lﬂl-' PH#W EHﬂHA\'INB
Dept. PM wrora, Ma,

POPULAR MECHANICS



[ Jum, from
’/f w%%’d/

(HAME ANMD ADDR 3
CEMT LfoN BEQLUEST)

] had an §18 & week job in a shos factory, ¥*Tha instruction T recaivod was s practl-
bat i d to make mors money and eon- cal I was soon able to earn §5 to $10 =
tinue my educailon, I read about Hadio week In spare thme gervicing Radloa, This
opportunities and enrolled with the Na- ium for the M. T, Course and led to sery=
tional REndio Institute" oo work paying for my college education.

v I'i ] T 4 —
i) 0

=
i)
o

» :

+Radlo servicing permitted me to_attend
schaol and work evenings and week-ends.
Tpot, completing the N, B.1. Courss I wa3
made Servloe Manager at §40 to $5 & week,
more than twire my shoe TRctory wage

"t s ot s L " e
“Later the N.R.I. Gradvate Bervice De- The M. 1. Coturss took me out of a Jow-
partment sent me to Siation 3 pay shra factory job and put me into Radia
Hadio Operator. MNow I pm K Enginesr &t good pay: enabled me to earmn funds for
af Btation WETH and compeds with Tele- & collezo education, There's & prombsing fu-
vision Statlon TWAXK.™ ture for thoroughly traioed Radio men"”

J. E. SMITH, Prosldent
Mationsl Radlo Institute
Established 25 yoirs

quick way to mond pay. Kodio offers
v ope mmke B 310 8 week extra in

e L & fpw months from bow, There L8
1 iereaskng demand for full-iime Radio Tech-
nicians pnd Rodlo FEERLSTH, r

hae eoupon e b L

frain you for thess opporiinlties.

Real Opportunitics For Beginners to

Learn then Earn Up to 550 o Week
= U

ranting Riations in
& of Fadloe 'r:\_-r

AVOTRIT | |i
AUaries. iy

and suto Radko rece
Doy, D00 In Uee) plves @
Many olbher Rmidla 'I-'ii-'

-|-|;'|||,;'|:|'_'|1 knaw -
M. R. I tralms
EXTRA PAY IN ARMY, NAVY, TOO
Hlrary ]
T i jakm af T L
¥ TRALN FOR MALDLD NOW]

SEPFTEMBER, 1941

how | TrainYou at Home

A RADIO TECHNICIAN

rod Lo be ready when Television opens new ot & meder Prafessions] Toadie Servicing In.
b, Yo, Radio Techilokang make good mo piTament. My Bfy-60ty method-—halfl working
TS with Rnadio poris, stidying  my  lessoa
s - textn—rmakes fosry ks At Bome iRTERESEs
r special rotings im the Army and Novy¥: ing, [oscinating, ¥ ical.

thiy
wirn Fank sl ey Fil'ld o'l-“' How | Train Ydl.l
I'll Show You How to Moke Up to 510 for Good Pay in Radio

o Weck Extra in SP'HFG Time i Blow, 1711 sl oty Gdspage

they use their hesds as well as ih !
Tney et be traised. Mooy aec g

& "RE s il N - - ina

While Loarning 1 I1||LIl !|I|||- "!ﬁ.:':. “::t L y J-“II‘:- of

Mearly every nelghborhood offem spportuniiics : letiers from o than JHE of
fior A ] QEFE-C] T T iCia 1 AR B0 yuql o See what they

AMATIL THE COLUTON in an
A poony postal.

J. E. Smith, Predident
Dept. 1JF Mational Radin |eeiitule
Washingtan, B. C.

pre dolig, e
envelape or

I
ity e § experimenis thal glve
you valuable proctical experience. You also

rms’vﬂii BOOK HAS SHOWN HUNDREDS *

NOW TO MAKE GOOD MONFEY

AR A L]
1 . E SMITH, President, Dept. 1IP RicK pewhR i
H Matienal Radio Instituto, Washington, D. C. i
g  Mall me FREE withont obligation, your fd4-page book i
8§ “Rich Rewnards in Endio.” (N0 solesman will call. Write ]
L ] pluinly. ) A 5 T B
H Agir. ..o e ! 5
| L]
|l = .
H ]
B Addresa i
H ]
' .
L e B
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Do you want

.. 10 go to College?
.. Or to enter a Profession?

Sweh ez Accounting, Architesiure, Nurring, Deniistry,
cacking, Secial FWork, COeteopalhy, Heauly Cwlicre,
Optometry, Embalming, Chiropody, Law, A edicine, e}

.. Or get an Office Position?

To get anywhere, ¥ou practleally MURT finish I-Ila:h Brhonl
EIRE'F You can cnmj:dew our slospifled Bchotd Course
BPARE time at home, ns FAST na yﬂmr me and abillties
permlt. Equivalent to resldent school wortk—prepares you for
mllm pre-professional  examinations, business,  industry.
texta furnlahed. Diploma. Credit for 1.8, gubects

already eompleted. Single subjecta If dealred. Low tultion, easy
mrm& A mn Schnool, Chicagn, eat, 1807=—rndorsed by edues-
tore. Finlsh high school education NOW, Write TODAY |

High School Course
A (0 X Many Finish in 2 Years

LR 1 1 1 ) ] ]
: American Sehool, Dept. HBAS, Droxel Ave. at 58th 5t, Chicago, VL

Gentlemen: Send me FREE Information covering spu-rl.n] truln-
Ing In subjects checked below, No obligstion on my purt

= OHigh School Course O iesel I.nﬂm!l:rlni

5 OAccounting and .'|.|.|d|t1nﬂ. Otrrafting and Design
UArchitecture and Bullding LLiberal Arts

' OJautomotive Engineering CIFrivate Secretary

§ OBusincss Management OMechanical Engineering

g CAviotion OHadio and Television
OElectrical Engincering USalesmanship

B Ellm, and Gas Refrlgerarion DOHusiness Law

= Adr Conditioning ORetwil Méerchandising

! Name ..., : o B ) %

B iddress .

Increased

production

means more

Jobs for MACHINISTS
and bigger pay for men who know their work

This home-study course gives you the practical facts on
modern machines, up-to-date methods, vou need to advance
in machine ehop work., Take advantage of the other man's
experience ag found in books, to solve your problems,
inerease your elliciency, with

The AMERICAN
MACHINISTS’ LIBRARY

§ valumes—2I368 pages—I1516 Mlustrations
(A combined home-study courss and reference library)
TIII:I- HBEREy l.1'|' imachine shop practies wns wriiten for proctloil men.
Iil:itl yout the best mothodds for every kind of machipg shop work.
l[- 1y explaing Inthes, dreills, asd other mochlise tools aml thele
opecation, automatie screw machines, speeds and feeds, gear design
aml production, [gs nnd Axtures, puneh and die work, metal surfacs
Ing, eto., ete, Plainly written—oeompletely lustrated—tihe best Kind
of help 1o the mechiog shop man who wants (o gdvanes himself,
Ne money down—sipecial price—easy payments.

r———————nw— -

EXAMINATION COUPON

McGHRAW-HILL BOOK CO., 330 W, 42nd 5t., New York

Semd me for ton dnys" exmminaiion Lrue Ameriean Machinists’
Library, I sotisfnetory I will sond you 0 in 14 doys nne

ML monihly until the priee of 10050 06 paid, I Dol weisted,

i L1 [ ftha Lonks postpaid. §To (nsure prompt shipment
write plaialy snd AI0 in &fl lines.p

WO o T e
Home Addemss . . .. -0y omeimtanscascnsronss L

City and Simge. ., .. " (T E £ .
Position., .. ..
LNMM’ af  Company . I-:ﬂ 1'r -I.I

S Rl S o e S s Bt P -, W, o Ao o, - i
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Follow
This Man!

Secret Service Operator
No.3281s On The Job!
Follaw him throueh all the excitement af
his chase aftor the counterfelt pang. See
how a erafty operntor sobves m muorder with
tell-tule ﬁnn'ar prints! Thrills! Mystery!

The Confidential Reports

F R E E ! No. 38 Made to His Chief

Earn a Regular Monthly Salary
Write for reports amd free “Blug  the Identliflcation Bureaus in
Book of Crime,” Learn how YOUT  Amerkes] Send for et of aover 750
eunbecomes Finger Print Expert bureéaiEemploy ing ourgrodustes.
al home, in spare Lime, at smal Write today! Litcraiure zenl caly
i, Uurgradustesrion 439, olall i persong dating their EgE,
INSTITUTE OF APFLIED SCIENCE
1920 Sunnyside Avenue Dept. 1356, Chicage, 1L

tha wn:
puire youmsell Tor & well pAYIDE [0
ETart |1| bw=lness alter -:u-:||.||||.| 1ing

ourss

of instrietion, Good v repalrers are b

nd and g CATT. VETY  Eaedd
mlirless, For pa apFpis L O T[T
Wisconsin School ol Watch Flﬁg:airinq-
524 E. Mason S, MILWAUHKE

i'i':‘ri“'iiiiil scnnoLs e
ENG|NEER|N

DEGREE IMN

TWO YEARS
faed ke englneering ! Elseirienl,
utkeal. 1 ¥r. Bleel.

Civil. r'Iu:r:'l
Dieafiing

8 Autharity,

ini ||:|Ir|n1 e

Jlli i -:I--'|| J

g !I'rl:-.:'r.lln.
ra clarge.

At home—In spare time. Many overcomes
c crease carning power, thia easy way, Write
1 for free hooklet, Howio TEork ¥ o
Bamerioan Instifute Ehgit, 1156
M ehigan fve. Chicags, Ilineis
FREE TIRIAL LESSON] Cash in om your senss of humor—
AT HOME—BY MATL, Have fun! Msake mone
mn i led mald. Mo obiligatiosi
MaoaM g-Cartaan Sehoal, Depk. A, Fall Ereck.
Write r.-.- Y

.n "auerl;J:t Euln gl f-confdence n.n.u. In=
ders HOiLh iVords and IEqI.IJl'\EI.DEI'JI-I..
s
perience Aeeded Lo slaft. Wrile todoy for FIIEE L
me s G

nt |1'-|-J ¥
Write today,
THE TAMOLYN SCHOOL OF PENMANSHIP

441 Ridge Building Hansas City, Ao

TIE FLAETEX Tndu

sl L i .|.:..-,
FREE boaklet will Intersst nn Y. yol

PLASTEX INDUSTRIES, Depl.F, 1085 WatkinplonAve._NewYaork, N, ¥

1
Lur
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INVENTORS

Get Expert Advice on HOW to
PROTECT and SELL Your Invention

MILITARY INVENTIONS

Due to the casentls] neturs
af inventions which mirht be
considered of valae to the
Mational Defense, we are giv-
inE special attention to such
mntlers, even bo the extent
aff uuinluf in submitting
your inwentlon to the proper
mutharties,

thought elabornte

much.™

“Why I thought of that years ago!

WE GIVE Hﬁw n:],nnyf persu;:a- haw-: eaid E:Da:-]t.
when they foun ater that some ¥
SEREN -.“-'PE""“! elsa had thought of the same thing.

had it patented, sold it, and were prof-
iting from itT Too many, sad to say.
These unfortunates did not know what
to do about their inventions,
to protect and profit from them. Some
working models
waere nectssary to speeure o patent—
others falt their idea wasn't “‘worth
They failed to realize that a

| phu:tir_'a.l invention, ;|_'|'|.uﬂ prompt
action in securing a Patent, and locating a buver or & good market,

in order

have proved the secrets of success for thousands of inventors.

Patent Guide Shows What To Do

Our "Patent Guide for the Inventor” answera many important
questions concerning Patents that inventors constantly nak,
what facta, details, drawings, sketchos, ete. are necessary to apply
for a Patent ; how to protect your invention through dated and wit-
nesged disclosure: how to do this AT ONCE to safeguard your
rights ; how Patent Office Hecorda enn be checked to determine
whether the invention is probably patentable before filing fees need
be paid: discusses costs involved and a practical way these can be
a It tells how some inventors se-
cuted financial backing ;: how many simple inventions have proved
Inrge commercinl successes; how Patents covering improvements
also can be profitably wtilized and marketed : tells countleas other

pald as the applieation progresses.

facts of interest.

Why You Need Expert Assistance

The Patent Laws were enacted for your benefit—to give you pro-
tection for the features of your invention which are Patentable. But
these features must be legally and concisely set forth in the form of
This phase of the procedure is so complex that the Patent
Office ndvises the Inventor to engage a competent Registered Patent

“elaima.”

Attorney. We maintain n large staff—earefully trained
registered  patent attorneys—expert dreaftsmen—experi-
enged searchers—to serve you. We have been serving in-
ventors for more than 20 years.

Take First Step Now

With the Patent Guide you will receive alao Free a "Ree-
ord of Invention"” form which will enable you at onee to
establish the date of your invention, before you file your
Patent application. This step costs you nothing yet may
e vital to your puccess. Remember—in Patent Matters,
ACTION is IMPORTANT. Delay can be costly, Mail the
fqng]{#n in an envelope, or paste it on & penny posteard

Yot Thi
FREE BOOK

IMMEDIATELY MAIL COUPDN TODAY!

CLARENCE A. O'ERIEN

YiwWorthy of Your Trast'

Registered Patant Attornay
Washington, D, C.

SEPTEMEER, 1941

It tells

BRLLY
[T
===

fff#.i‘fmﬁbﬂ

CLARENCE A.OBRIEN

I-n-n-nm-—n-—

CLAREMCE A. O'BRIEN
Registered Patent Attorney before the United Stotes
Patent Offices

1)1 Adams: Building, Waszhingten, D. C.

Plense send me vour 48:Page “Patent Guide” and
vour specially prepared "Record of Invention'™ form

FREE. This request does not obligate me, 1

I

BIBBIE o e s ]
A e e S L T Sl L
Oty FEFRECR O TEr L

| Plense write or print p]:.l.:inh'.} |
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Learn this
Profitable

in 90 Days at Home

Hundreds of men and women of all ages 15-50 make £10.00 tao
$20.00 in w single day glving selentifls Bwedlsh Massage sod
Hydro-Therapy westments, There is u big demand [rom
Hoapitals. Banitariums, Clubs, Doctors and private patienta &8
well na opportunitics for estalilighing your own office,

Learn this interesthig money -meking profussion in your onn hone
by mall, tlreugl owr lsne sty cowrse.  SHome lustreciors
af In our MATIOMALLY ENOWN resident sebool. A diploma
i3 awarded upon complétion of the courss. Courss cun b
completed in 8 to 4 months, High School train-
ing is not necepsary. Many ecamm hlg money while
learning.

Anatomy Charts & Booklet FREE

Enroll pow omd we will Encliade wuniform ooat,
msedical dicticnary, pateated reduting roller aod
Hpbra-Tiserapy supplles willsout extra cost. The
redueing course alene may e worlli many tlmes
lho medbest tuitlon fee.

Send eoupon new for Anmatomy Charts and haeklet
cantaining photographs and letiers from sweeessiul
graduates. These will all ba sent pestpald—F REE,

atomy
Charts

- S SN S S S S S S
THE College of Swadish Massage

Dept. G64—30 E. Adams 5t., Chieage

Yoa may send moe FREE znd postpald, Anstomy Charts, booklet oon-
iaining photogruphs and leiters from graduates, aodd complete detalle
of your affec.

Nams  auee

FOR EMAMINATION

MODERN

ELECTRICITY
INCLUDING RADID
AND TELEVISION

nows  for anybody  interested  in Electrieity. NEW
eddition of Applied Elesitieity brought right dewns e date
10 bl Volumes ans

I.!'T-ehel Freat
1h
with NEW Elecirical subjects fally eowvered,
mll shipped FREE for axamination

BIG FIELD! Big Demand!

' Men who undersisind  elocuricity
BIE Pﬂf. are urgently needed In  thou-

=nnde of lndustries.  Aotos, air-
planes, Pachine sho |tal----rlr|u|.I-:u|llg.lI every  lms
dusltry depends on oleetdEslty and men who know
thin sulfect make bhig money. Pleasant,
mating wark, ¥ to learn ard «&o; learn wilh
Eheke Eoanks, ml csigen for a set for FREE
expminntlon nod ses for yourself

A year's consulting privilegoes
with our engineers sow ghven

Faor
Srieny

Experts
over J000  pepes
=hundreds of
AllustraLions — the
masl camplels
wark of its kind
wiir hawd ever THibs

lished, Dynafeos,
mMotlors, power SEHH
slations, o,

televinion, anoey
thing E"Ill:‘l:‘l:rl-l!ﬂ]
explained s any-
one  can dneers
stand 1t.

to nll buyers of this famowns

Cyelopedia of Eleciricity.
AMERICAN TECHHICAL SOCIETY
(Publishers—=Home Study Coorses)

Amarican Technical Society, Dept. EG1S, Drexel af BBth §t., Chicago
Homd for 10 days" free use, 10 volume et of Applied Elestrlclby,
Yioup mlen Spree Lo Bend e & ecPlificale catiilieg ma to consaliing
privilieges for ope year, [ will pay the delivery charges only on the
lseka.  If T wizsh I may return them in 10 days and m«'e‘gw nothilng,
bt 4f 1 Kewp thems, I will send 82040 ahes 10 doys, en $3.040 o
magaitiy wntkl the lotal price of only 20,80 its palid

HMAME, .. cacaacsaisatsasbdssaviarassasitasbadesasasissis
ADDHEBH . : o cavssdsansamramressamadmn tanrsatmasasvmassas
[ b L A SR L P E PO PP R ATATE.

Please sitach leiler siailng age, oecu o anid name l||-.I n-.‘l 1|.'<.:~s- -:-t
wrrplover and Eive ol Jeast one Dusincss mon as el ereiss.

16A

Discover YOUR "Pot 0’ Gold"

HERACE WEIGT
his ster drummer
BERNIE MATTIMION

@ Many big-
name « band
drummers
found a *'Pot
0" Gold" in
their mastery
of drumas, like
BEERNIE ; EASY TO
MATTINSOM, featured ace with

HORACE HEIDT and His PAY
MUSICAL KNIGHTS, in the hig.

time motion-picture of that name., BERNIE and his
GRETSCH DRUMS have won high honors in the musical
world. Start your career with a GRETSCH, made by
the oldest drum house in America. Stage, screen and radio
constantly need new musical talent, so atart TODAY
to learn to drum . . . with a famous GRETSCH DRUIM.
Send penny postéard for brand new 84-page FREE Drum Cata-
logue just off the press; alse full information about EASY-
PAYMENT PLAN and FREE trial. Address Dept. PM92.

TheFRED.GRETSCH MFG.CO.
Musical Instrument Makers Since 1883
&0 EROADWAY, BROOKLYN, N. Y.

GRETSCH also offers SUPER VALUES in Guitars,

TO PLAY

Saxophones, Trumpets, Trombones, Accordions.
Send for FREE catalogue. Mention instrument.

Regain Perfect Speech, Ii You

STAMMER

Every stammerer n‘hnu.ld have tha n.ew 2'8'? ]:la.i:a book “Btam=
mering, [t Cause snd Correctlon,”™ L0 ST SFATE.

tion of stammering and stuttering. Meothod successfully used
ab Bogue Instituta for 40 yewrs—sinee 1901, Endorsed by pliy=
aiclans, Writa for foll Information. Mo obligation. Beajamin
M. ue, Dept. 1330 Clrele Tower, Indlanapolls, Indlann,

~STATE COLLEGE

B-5-Degree in2# years
Workd famous for technical 21
Civil, Electrical, Mechanical, Chemical, Radio,
.il.mﬂnnutml Engincering; Pusiness A dministra-

rutory department for those who lack
raoquired high sch ww Lorl- iploma courses (36 weeks) in Surveying,

-WEAT COUTBES in

:-'.uc-uiaerunq
tion and Accounti

Drafting. Tuition, living mmh# Btudents from every state and many

foreign countries, 58th Graduates suecessful. Enter September,

January, Mareh, June. rilsjnrm-fﬂhg.ﬂTColll-pcAm..AHEﬂ IHD
ENGINEERING, h-'mad{:aatlnn:, avi-
atlon and f:-ur.\e radio, servioling,
marine and Morse mnﬁranhr taught
thl}l‘f.m:(,"l:lj' |nvegr=

Ing conrsn r‘qlmult"lt to thres :.rrara mﬂm

eatnblbsbhed 1574, All expenses low, O

radio work. Behool

Dodge's Institute, Ada SL. valparahn Ind,

Short-Cut M.

thematics

COMBINED WITH

Practical Mechanics Simplitied
E -in-1 resding course! MNow you can l-.'nrn (1, ﬁ

, simpiilied wyitem of calpalation psed b by dralns
meT, £ mr-r"'.. acoountants, mml:ﬂ'ﬁmt on Ehe
slage. i to emuliiply 4 figures by 4
el Hltbnut umu nrd fashsoned multiplicatio 3
hn‘ golamas af figures this lightring short-pat m
i BOrRepOwEr, Ede ndle, FECTOMELE, hﬂrll‘?:l'\-ﬂ.m
u-unmt puzzles, eic  wlc, Large dhuntrated volume come
i Ir||h answery, @nly 5l popaid, Salnlssion of mefund. .
[riends wilhy pour magic: like mental powers. b
hnpl-ru dlhh...ruﬂ coupon TODAY!

| NELSOM CO., 500 Sherman sr..nmj-au Chicage | [l
| Please sendf free deisil shest “Shor-Cut Mathematicsand | o
I Pracucal Mechanics Sumplled = Mo obisgaisn, | —— X ——

g e —i+v %

T L ——

Say wou saw it in Popular Mechanics!

POPULAR MECHANICS
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Wi g

*U. 5. defense program needs TRAINED
MEN! The demand is urgent! Enroll NOwW
for spare-time study with International
Correspondence Schools — get MODERN
TRAINING in a few months! 400 up-to-
date I. C. S. Courses to choose from, in-
cluding vital defense subjects. Thousands
of former I. C. S. students are leaders of
Business and Industry today. Be a better
PATRIOT — and BETTER PAID! Mail this
coupon TODAY for complete information.

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

INTERNATIONAL CORRESPONDENCE SCHOOLS @ETTTINTYY

ok o ok ok ok % % b % *

CELEBRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS

BOX 5612-J, SCRANTON, FENNA.
* Without cost or obligation, please send me a copy of your booklet, “Who Wins *

and Why," and full particulars about the course before which I have marked X:
TECHMICAL AND INDUSTRIAL COURSES

O Agricultare O Air Brake [J Contracting and Building O Marins Engines O B, M. Bignaiman | Mefrigeration
[l Asr Conditioniag O Cotian Mamiclactioring C Meghgnical Drafting O Haniwary Eagissering
U Abrplane Dirafting [J] Dipael Engines C Mechaniesl Engineering O Bhees Bletal Work
I Architectura]l Dirafting O Elestrieal D¥ealting C &lisie Foreisas O Ship Draftlong O Sliag Practics
O Arehivsetuen O Eleotrical Enginesring C Navigation ] Biensn Electiris O Stenm Fagimm
O Asito Engine Tune-ap IJ Eloctrie Lighting C Patiermmakliog |'_, Hieam Fitting
O At Technicisn O Foumfry Wark O Ueaving O I'harmacy O Plumbing O Heructural Dirafting
[ Avisgion [ Aviation Mechenia [ Hoat Treatmest of Metsls C Poaliey Farening O Strectvral Eaginoeriag
L Ballermaking O Highway Engineering [ Frastien] Telephany [m] qunﬂ ing & Ispping
O Hridgs Enginesring [] Houss Plsnming [ Public Warks Enginesring I_, I'olograpli Emngineeeing
L] Chemistey O Lommative Eogimear O Railis, Geznral ] Telnphons otk
O Civil Engineering [1 Manhinist [ Bsidio Orpeerating L| ]ll::'l.li-!ln l!rm;mu.: O Tewdmaking
[ Coal Mining L Managemaent ol Inventinns O Eeadlie Seevicizg O Welding, Elecitic anal {isa
O Comncrete Engineering O Mg, of Pulp and Paper O It R, Bection Forsman O Worlen Manwulscturing
BUSINESS COURSES
O Assounting 0O Advariishng O Callegn Preparatory O Furnsianahian O Franch O Railway Pustal (Clesk
[ Bopk keeping O Comunsercisl [ Gonid Engliah [ Balesmarnship
O Bualness Cosrespuielanes L Cosl Accoinntbneg [ High Sehonl O Secrntarinl O Bpamnish
] Business M nongement o C. P Accounting O Mustrating [l #Fhoweard snd Bigs Letiaring
Otartcoping O Civll Horvine I'_ First Yosr College O Monsging 3en at Work O Tralfic Mupsgemant
HOME ECONDMICS COURSES
O ngl-'lrur'-l! Diressmaklng O Haigs [Dreasiaaking [0 Tea Foam and Caloveris
0 Foods sad Coakery O Professional Drressmaking pnd Dreaigning Alanngemeant, Usiering

Biwte Preeent Poeilion,
# Infermationg Hehonls Canadiam,
Britizh residents sgend goupom e 1. O 5., 71 Kinpeedy, Lamdan, W,

Tty

ortreal,

Camudian res o,
. Emilamt
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"It is the BEST

Hundy-Slzed chtlonnry‘

$8.50 drponiding on bindings,

m-r your iealer or direct from puod
ri. Mail sospon for FR EE Quiz

o8 QL Merrlam

leral Street,

Pioture Game, (3
Campany, 02 F
=pElng I| d, M

G, & C, Merriam Co,, 782 Federal 5t Springfield, Mass,

Please send me FHEE Quiz and Fleture Gsme, siso full
E:g-ﬁluunn bout Webster's Colloglate Dietlonary, Fifth
o,

Hame

Address.,

A GREAT FUTUBE'

Complete Aercnautical Engineering or Mas-
ter Aviation Mechanics training in the heart
of the Aircraft industry. Graduates aobtainin
immediate employment. No flying m*mlveg
Aviation's foremost school; estab-
lished in 1929, Located on Grand
Central Air Terminal, For full in-
T formation, address Dept. PM-9.

. CURTISS & WRIGHT
[ TECHNICAL ‘&% IMSTITUTE

GRAND CENTRAL KIR TERMINAL
GLENDALE (LOS AMGELES) CALIF.

I

YOU'LL advance
: faster with an easy
laying Conn. Choice
\ orid B Ereatest prt-
ints, Many exclusive fea-
turea yet they cost no more,
Home trial, Easy pavments,
See your dealer or write for
freebook. Mentioninstroment,
C.G. CONN, Ltd. 53! Gonn Bld)
ELKEHART, IND. -

@CONN

Eane lnsrrumenTs
=MECHANICS
Augte Mechanles and Welders are In big de-
mand, Complete comrdes In are ond scetylons weld.

palniiag and mmetal Bolghing. Pay

after mﬁmmlun plan. Bpocial low rates.

PAGE
MICHIGAN TRADE SCHOOL

3748 Woodward Ave.  Detroit, Mich. HT'-HH:
Find out your shility. Bend ::lamn. age, oocupation and
gddress for Free V ru:'l.tlnnril. Art Tes

& WELDERS
“ﬂ:g body and fender bomping, spray FR‘E =
e —
ARTISTS MAKE MONEY

Minneapolls, Minm.
i this Inter-
AVIATION ] L
MEEDS

INSTRUMEMNT

MY 15, IHepL
|l-.|1||I , Callf.

ntaes, P repare in s|-:m
)

splondid opportus
timae, En T

o s
Bend for rn- ook
tography", parthoul A TR 'I1l‘l"1'|{‘ IIJ
American School of Photegraphy
1318 michipan Ave.. Dept. 1388, Chicags, 11

Bend  postoard
ThoiEnivls ol 'I'||r... '...-t. Addreaai

HALDEMAM-JULIUVE C0., Calaldgus Besl,
Desk M-S48, CIRARD, MANSAS

-

LIE HT SOCKET
NDIWELD

-:rl- e v r|| II.l'rnl'l

] lr;n. e T4 o stantl
KUME ¥ PRODUCTS INC.,  Depts K.202

POPULAR MECHANICS

T @ oo,
Cineinnati, Qs



FIND OUT WHEN AND HOW YOU CAN

It's just possible that you, who
are reading this right now, have m
an invention that can pay all

vour hills, buy a home, a car )]
. . . and make you ﬁnau{m"} fh'[‘__‘is iu“ﬂﬁ“
secure the rest of your life! Many
“simple little gadgets™ have done
just .that for other inventors!
They had the bright idea . . . and
DID SOMETHING ABOUT IT!
Find out how to go about it!
Learn the easy. first steps to take
in securing Government prntmﬁ
tion...butdoit right now! Rush
the coupon TODAY for these
fat.'l-pacluzﬂ books—written espe-
cially for your guidance at this
time! THEY ARE YOURS FOR
THE ASKING!
HOW WE CAN HELP YOU

For more than two zenerations, Vie-
tor J. Evans & Co. has given experi-
enced eounsel to individual inventors.
We have helped thousands of people,
just like you. You may write to us in
STRICTEST CONFIDENCE, We will nat diselose anv in-
formation relating to wour business without vour specific

authority IN WRITING!

YOU MUST HAVE GOVERNMENT PROTECTION

Both the U 8 Supreme Couwrt and the Patent Office have
made it plain that you need the assistance of a competent
patent attorney to help vou get ALL THE PROTECTION
the U. S Government ean give vou! FFithout this protoction,
vour chanees for commercialization of your idea may be very
small. Witk i, Yol may go alwit br'|]i||g LTy invention with
complete eonfidence !

Start NOW!

You may “put off™ availing voursell of our
asaistance only o few short davs, only 1o find
someone else hos just been prunted a patent Tor
an invention so similar to yours that your righis
to protection may  be donbtful.  First of all,
send for these 68 pages of pat-
ent knowledge . . . learn what
to do und how to do !

6& ﬂdue’ gf &

You Miwary i
Want & 1
FREE, 1,2 knowt ") Question;

Evidan “ R ggng Poks gony
CE  of LE=IT]

"""5'5' estab)] '"'*""rrnq Fori FREE

D” rr..-,, ty i ‘"hn:h

Ev i‘ﬁ? & Co.
Al D2 Ermrns

REGISTERED PATENT ATTORNEYS

MAIM OFFICE: 410-K, VICTOR BUILDING,
Washington, D, C.

Flﬂsburgh Dﬂ:lco E2I-N, Empire Building

Los Angeles Office: 738-M, Security Bullding

WE SERVE YOU IN [ Juuh.iv o s, waee cools v books “Puics

WHSHWETQH fmportant ““Evidente of Intention™ form,

1| | L Ty TP
Our offices are n few short -
- klocks from the U, 8, Gov- Aeldress,
) Fate %
% ernment atent  Offiee City and Siate.

We're on the spot . . | to
aorve you quickly.

N - _ - |
SEPTEMBER, 1941 184



lmmedlate 0pemngs

for young men in the interesting
profession of caring for shade trees

World's largest tree servicing organization now
has openings for permanent pesitions with good
opportunity for advancement. Only sturdy, clean-
cut Americans need apply. Must be in good health,
gingle, betwesn eighteen and twenty-six years of
age, free to travel and with good practical educa-
Hon. Write for qualification blank to serve in
plece of personal interview. Davey Tree Expert
Company, 173 City Bank Building, Kent, Ohin.

Be Your Own
MUSIC Teacher

I_EARN AT HOME tll wonilerfal Improved jnethed. Slmple

A-H-—a ¢hild can learn [ Your
Tessons consist of real wluctlnus

ll‘!lLJ-’| of l]:r : » pxerclses, Enels of
these dekighifully casy lessons ml:lu 4 Eirw o' Lo vour Ilst. You
read redl notea, 1o0—no *‘numbers” or irivk mosie, Method 1z soiarsigh
that many of our 700,000 etudents are bamd and orchestra LEADEIS.

Be Popular

Everrthing 1s In print and pletures,

¥irsy | Pick Your Cowrse

¥oul are Wld what do o, Then a ploture Piara Flute

ghiwws w3 how, In a few shorl montihs you Winlin Guitar
may become an excellent musician—ihe life Organ Baxophone
of every pariy! Corpet I'lmilualm
Free Book and Print and Picture Sample | frembens Ukelete

I interestod, write al ance for our (UStral- | Bawallan su.l nmhr

ol Friw Bedk amd Free Print and Pleturs Trumpet

Hample, Please mention your favorite instrus
ment, Inatruments supplied when needel, sisl
or eredit, (Foriy-Third Year—Est, 1808,

U. 8. SCHOOL OF MUSIC

Piano Accordion
Plain Aceordian
Mpdern Elemontary
Harmany
Brums and Traps

78 Brunswick Bldg., New York City, N. Y.

20A

PARKS AIR COLLEGE

PARKS AIRPORT EAST ST.LOWS, ILL;

Offers YOU COLLEGE and PROFESSIONAL TRAINING
Majoring in AVIATION

Aceredited by the Mlinois ‘Eupurlntu:n In:m of Publle Tnetruction, Wee-
spnized bt 17, 8 Ofee of Eduest Instlintion of Higher
Leaming. U.B. approved as a 1l gl Flying Schosl
und Mechsnies” Schoal. Aceredited by aling with the 1 nitesl
Slatee Army Alr Corps In glving Might .1|b=| mechanicsl training.
Open ta hizgh sehood Sradiiates

FOUR eowrses lead 1o B.5, degrees in Professlonal Pilating. Avintion
Operations, Maintenanece Engingsring, Aersnautical Engineering.
TWEXTY-TWO TEAINING PLANES are usel in professionn) Hight
training which prepares pradustes for aidine fight aperations.

AUTULTY of 82 speclaliete in vavicus folde af arinticn.

G0 graduated.  Enrollment  1lmited al of 200 eommercial
aviaton st |EII|!. Capacily cnrallme
lik-zere airport, 25 b dings devoded 1|} E
Lormitories and eltnu:u: lall &€ the Oy
Fall terms Seprember 29, Semod I)I:lbl.l'.lh.| for new Gi-pags eatalop

15th YEAR panks ark ngff?eq“é.:t“sz Louis, L.

S STUDY AT HOME
Legally tralned men win high-

ol rurpoged eEclusively,

er positiona and bgger suc-
road In business and publio
Lirenter oppontanities now fhas
gvir Bofofe. fhe corporatioss ara

¥ beadod h:r:rnm with Iul.l. I'-rilnlnw.-
Hnre nhl ty: More

J.hrﬂw u!' LE....
fiom of the LI' g,

#0%“3,

Litirar;
: Iﬁlrlng foe I.Anu.lqrhhl "":15
LaSalle E1|I-c'r|:'llnn l.lnlﬂn.pt]- anrl.. ﬂﬂ.—l. Chicago

A Corraspondeidcs |mliluthen

ENGINEERING

Tmlensive Defense cources in Aleeraft, Shect Melal, Me
1 tural, Architeciural Dirafting: Eleeiriciiy ! Power
Adreralt Wel One and Two-¥ear courses T3]
ectriral, Mechanical, Strnetursl, Atrchitectural,
B.5. Degree 3 Yrs. Low tuition snd 1ving
and board, Thousands surcess
ary and praciice. Non-
B . aes, Uatalag [ree.
NHLAY ENGINEERING COLLEGE
101 lnd‘i-n- Ave, Hansas City, Mao.

ME"nnd WOMEII fl

DEFEMSE
COURSES

42nd
YEAR

005 Improvement Guarantecd
strengthen the :

FEHFEGT UBIEE INETI'I'UTE. Studio 13156
4 E. Lake 5t., Chicago

MEN! msmernnev-MakEr!

HUE‘E PHﬂ‘FITS EASY IN MHEW
IT ED MlAFI:I(ET

T‘:\." iE
1

GET IN ON

|-. ANT.-SLAMS, Libe
today for hig-pr

Blowemfiald,

I y =
KANT.SLAM, Dopt. MN-53
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Speed Your Way to Success
by & ‘ﬁ Home Stud

8o vou dropped out of school too soon?

¥ f r 3
'ﬁ ell, eheer up! Ask any m|1mnuttublm Cotiracs . cooiilei
group of Executives, Engineers or Edu-  ¢hemeeives and in-
eators and most of them will tell you: elude basic subjects

“YouCAN nakegood through specialized EESﬂ:“L:‘;.‘: Oper wn-
home study ., . IF oo will make the effort and :E?a:ce::! Epnr‘tiann.
STICK o your epierse.” In fuet, you'll find that ~
a4 number of important men in nearly every
loeality are former home study studenta tlem-
solves, They ENOW and have PROVEID
that home study paps,

In 40 years, home study has become
an integral part of “the American way'
. . . a nationwide edueational system
eapecially geared to the needs o
wage earners. Today, there are
far more home study schools than
you perhapa realize—and  you
may place eonfidence in_ the
carses of the American School,
established over 40 years ago to
bring wou the advantages of
advanced education

Catalogs and bul-
letins sent FREE.

COMMERCE and Industry nre tough
4 tpskmaesters today — but they are
if. The penalties of failure may be
v ==but the rewards of success are
t i doing work that anyene else ean
it —i you carelessly lenve yourself open (o competi-
tion with Machinery that sooner or later may do all
the “unthinking"” jobs . . . the repetitive taaks — 3o
areslated for Gnal dizappeintment and bitterness,

To win out, today, you must THINE. You must think
0N the Job and AWAY from It and, oot foperiand. you
must think AHEALD of It And that takes stuedy.

loin this “Promotion Parade"
of Progress-Minded Men and Women

i} the approxiinately 2 08 000 men and wemen enralled
Tor further cdweation in uolversitbes, oodleges, instltutes of
technelogy and hone slidy institullons, abodt 37 140, -
or TS0, {MH—have chosen home sludy a8 most pracileal for
thelr purposes, They want Lo win Buceess. YVou do, foef
They hve FAITH in themaelved, Do Vo believe in powr-
selflf They have investigated bdome srwdp—dedlded that o

: affers them their way "ot anadd wp' . oo of Uhe low pay,
Instruction matarial peErodically unermpoyed rank and fle, ., v p Into well paid
and methods simplify posltions where they en oy prosperily, securlty snd respect.
andspeed up learn ing. et the facty, yourself, On con |;|l:||1. oheck the line of work

that BIOST intorests wou . - all it PROMPTLY for
information and sompkete rjatmla of this offer.

Come 1o keadguarters for the informatlon you teed, NO
OBRLIGATION. Address your inguiry, TODAY, 10

Tuition
fees moderats i) Thils seal protects AMERICAN SCHOOL
and fair. ; o ! Dept. G545, Drexel at 58th, Chicoge

b = = = === =Mark, Clip and Mail This Coupon NOW-—————
AMERICAN SCHOOL, Dept. G645, Drexel at 58th, Chicago
Wirkont otdigation, Please send FREE and postpubd, bulletin and detafls

of the Suabjects cherkeid.
Alr Conditioning CORetall Merchandising ODrafing and Design

Elec. & Gas LiCost Accounting [ Radio and Televislon
Refrigeration O Practical C High School
OArchitecture Bookkeeping DO Home Economics
and Building DEconomics of Courses
OPFlumbing and Direct Selling O Business Law
Steam Fitring O Private Secretary COLiberal Arts
i \.ul:nl'nr:rrl-u- CiDlesel Engineering O Mechanical
gloeering = Surve._i'iﬂr, & Topo- Englncering
uluum Drafting graphical Drafting OShop Management
Oaviation Engineering O Sheet Metal COTool Making
|s.|-.|..1 " \u.-..,;_‘.m-m Pattern Drafting O Retter Foremanship
__1 Accounting and C.1". A, O Electfical OEngine and Boller
: O Salesmanship Engineering Waork
I Nome, .. - . ' . Clocupintlan
: Adddresg, .. . Age
B pons Slate

Thuusanlis Have Made Gﬂﬂd through HOME STUDY
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Training in plastics will carry you inte
maony medern industries—into fields in
which fascinating opportunities are
constantly developing. Now is the time
to learn plastics—to goin knowledge
that is in demand—to build a founda-
tion for a profitable, permanent career,

Makers of automohiles,
airplanes, furniture, radie
and hundreds of other
products are swiftly turn-
ing to plastics. Trained
men have their choice of a
wide ronge of industry.

With plastics training you can go
farther in your chosen field. Become o
plastics specialist—through Plasties ITI
training. Courses are comprehensive,
practical. You can train in the industry-
type shops and laborotories at Plastics
ITl, or start now in your own heme.

If you are inferested in troining for ane of
the many coroers avodable in plosticy, wrile

for complete information.

PLASTICS INDUSTRIES
TECHNICAL INSTITUTE

190 South Alvarado Street
Los Angeles, California

PLASTICS IMDUSTRIES TECHMICAL IMSTITUTE

Plogsw 1and inforration sa Flosion AT fraining, | am irdereshed I
l-year pnglassnng caurs widen daiy Dieatie Cambnaovian

home Vudy ond resideat iraiaing Hbma sludy tswna
Yeats Migh Sehaal? College? ==
Har S Age——
Addregp— =
¥ = LD E—

INDUSTRY NEEDS
TRAINED MEN IN =

Prepare at Bliss for a better place in vital
industries and national defense. Learn fundﬂ-
mentals of theory and practice. Apply them in
testing, drafting, machine shop, wiring, control,
Course complere in ome scbood year,

Expericnced instructors. Modern shops and
laboratories. Highly successful placement rec-
ord. Bliss graduares are in demand. Comfortable
living quarters. 5pacious campus. 49ch year be-
Eging Se 24, Ask for Free Vecativmai Chari
119 Takoma Ave, Washington, [} C,

rom and DIE MAKERS

Mﬁ.CHINISTS " MACHINE OPERATORS

= bottleneck in {

oiir rearmament &8 lack of
Tool and Die Makers. Learn by netual work,
1, Low Fee, [Day and Evéening classes. Hencd
5o ohilpation.

HEEH&HIHL INDUSTRIES TECHNICAL INSTITUTE

519 So. Western Awvenue, Chicago, Ilinois

SPANISH

| LEARN TO SPEAK ¢
Correctly and guickl .r||-'-|'-.-Lr h RECORD

writly I'i XT BOOK, only 79, Ask your siore.
| Send for FREE CIRCULAR—P

GRAPHOMAT, 148 West 23rd St., New York only

BECOME AN EXPERT
| glip MEAT CUTTER

Gireater spportaniiesl Thomsmnls of firms sre needing u.pﬂl-
"-'Ir:ul Cutters, Traln in i wecks ol lamons Nstional Seheol
i 'rml{ ta kenrn Miat Cutking by ACTUAL PRAC-
atkehal culling revms hnﬁ r‘fl.ll' degariEsnl

anl E el Eampl 1]
L 4, mnmied, Kechpa
ng and plans to belp rou eet ahesd,
Dept, U-22, Toleds, Ohin.

| sTuDY ENG' NEER' NG uom

From A 'l:harb-uﬁ ducﬂlunal lmtltutlm
Employers Dem ve Men For ey Positions

BE Degres Coarrsas in ENGITNEENING: klaﬁn.-..l ivil, Meshanbssl, Drsfiing, fretl-
tecturad, Autnmmtlve, Sieam, (e Arapmubiesl. Redin, Stroctuml, Miming, |sdoe

-ﬂ

| Hational SBchool of Meal Cutling, lnvl:.1

| -
¥ JFEE.
--rv--- FREE. Trsi

| TOINAY for FREE

krisl, Hishwey. DPetroieam, Marme, Hel(zigerstlon, Ak Condiidssing, O hessienl.
Arim Srienors;  Fialoseph |||-|1_llnl|_ [} 1 1 Mesdeesd  Jurisprudenes:
IFeyohedogyr; Hoeddlsay: Ph 1 Uhemistry; Lieals et ol Eresee; Thaol B T

iy
Chattened.
Chicage

NEW WAY TO CHOOSE A CAREER

LET SCIENCE 'I‘"""“ putling & job of chooslng u carser ls no loagor o kitor.
[l

riaa Hemp® cam now aceufalsly dﬂﬂnme for yo |. b e
FICK & JOB | wvanse ™ vpe ol work s peodesin e bt muiged for
FOR ‘Ul I

s # WAk Oh @ PEAAY P -l|-.1l'd fﬂ I'II.EE Tk ded

slafning this now proves wa [
Voeational Guidance M:;é.. Du{. 19, 305 W. B‘thrﬂt Ln: -l.riwuh!.ﬂii.

Founded (@18
Sherigan  Boad,

Aepointhas! Htatieiwa,
AG10-TF,

Agricaloure; Fusiness Tral
McKinley-Roosewvelt Foundation,

i@ If EParn
ri Wrile
hiligation

fir I I I i
Amaerican Echunl
Dept, 1DDEGAS, Droxel & SBth, Chicago
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Are you unset-

tled about the fu-

ture? Uncertain about working econditions? Coneerned about
the security of vour family—yourzelf T Does the way ahead Feem
velled in doubt, leaving you fearful of the years to come?

We point no glowing road to fortunc—hut 4 weu have an
favantion . . . if i serves o definite new need | . . 0f the pulilie
aocepls tt—we can tell you it may |'|r4:n.||iq- the a-{'f‘llr:lt‘}' mn
benefits vou are seeking.

Make This Record NOW If you have an inven-

tion, and wish to pe-
eure [t for the future, net at ones.  Hove it dnted now nnd
reporded in oar office. We will gend you thiza FREE Invention
Record Form for the purpoze. Fill out the Invention Record
Form f[ully describing the nature of your invention., Make a
sketeh of its main features. Mail it to ws and we will record
the date it was reeeived In our offlee. The earlier the date
the betier your chanee of combating rival inventors who may
Iny claim to your iden Inter. [Don't deloy a single minufe in
taking this {fmportant atep. Youwr whele future woy depend
upan it. Madl the coupen for eur FREE Imvention Record Hlank
and New FREE Hook today!

Modern Business Wanis Imventions

Practical and movel inventions are in big demand today, The
opportunity for guick money is enticing. Sales sources are
many I your invention has merlt. DBut, be suwre—before you
place vour deviee in stranee hands—that it i= Tully protected.
A United Btoties Patent gives you this protection.,

The firat afep toward fnventive success—always te—and alicoys
hag been, the application for a U 5, Patont. There 8 wo oblicor
wiay fto pretect yewr inveation ‘o aecordaones with the lows of
this country.

How We Serve You as Regisiered
Pﬂtl_‘ﬂ'.- A‘IGI‘IIE\ 5 The U, 5. Poatent Office strongly ree-

ommends=——anless  the [oventor s
e emploey the services of n Registered
Patent Attornoy in the prepe n of hle Paisnl Application. We are
Registered Patent Attormeys {ully alifled to represent y at the Patent
(Hiice,. We hoave hod long experience in studyving hundrmls of tyvpes of
envenilicis. This #Eives s the ability to judge yoor lonvestion and fo
dascribe it acourataly nnd eanvineiagly In technieal lnnguage. It Elves uas
Lhi s tisn 1o cenler arnl-ﬁll'lllﬂ upon those detulls of your inventlon
which, ur judgrment, will ha kel LS
most fa I:'ul'uh]y by the Patent Ofh Examtnar,

Muil the coupon teday for our new H-’. E
Book “*How To Protect Your Invention® ansd

familiar with ag ich mntbors—Ii

oiir FREE Inveniion Record Form—mayhe F}_‘__EJ'E- i
ihim step will pave the way o fulire securiny il B

for yoo and your family, Act Today!

I you mail

lhlh l."uupu“

away

you will alse receive the jllhjl:rinp’ stories
of n number of hamlila inventors ol
thele suesesses, titled “Beight Ideas That

Wera Hight ldeas.™

McMORROW & BERMAN
Registerad Patent Attorners
135-F Barrister Bldg.

Washington, Id. C.

SEPTEMEER, 1941

7% FREE BOOK /4

((VENTOR:

TO PROTELT THEIR

z.,

Invention Rerord

Know How Suctcessful
Inventars Protect ond
Sell Their Inventions

Trventioms amd Patonits off the press. It brings
Ouwr new FREE Book @8 the latest volumse on
you new information aloul the micdern way (o
Ay Your b Flowr b peroe-
tect il==hiw 1o sell il every s
i have, '\-I.III lh-“ enunon tudny for aur
ook **How To Prsdect Your Tavention' and jeam
Lhissr ImparLiant flll.l!-—
How to know if there 18 & prior W, 5. patent on
Wisir invention,

Hew £ &hwi steps in getting patest actian.

Heow wo prepare your application for presentation
o the Patent OPice,

How you may patent an lmprovemsnt en somp-
thing In use now,

How to ohtain funds to patent and pramote your
(LR LS T

Hew to find a buyer of bicker for your in-
wEmLion.

How to protect yourself in makin "
alty agresménts. @ Py
There |7|I|<| :Il.irl:-' athet inventive
fscts you'll learn Ly resding
EE few I-FI.I'- kook 'UF
T Protect  Your [nvens
Wb, " Sl T
wirile e fr
firsk editien of Lhese
meww lenioks i= 1hme

Biest, b swre you Q’
Bl ydsir capy

while they

lait,
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More GOOD JOBS

in DRAFTING NOow!

Calls for Draftsmen Are
Increasing! . . . Read the
want-ads for proof of this
urgent demand.

This ecomplete drawing oubfit, — every
thing 1o work with,—including drafting
table, drawing beard, supplies, ete.,—
ALL SENT TD YOU AT NO EXTRA
COST if you are & Chicago Tech Student,

MAIL COUPDMN
BELDW

The National Defense program and improved business
have increased the demand for Machine Draftsmen,
Architectural Draftsmen, Electrical Draftsmen, Struce-
tural Draftsmen and Aireraft Draftsmen. The Drafts-
man alwayvs comes first on any new project in manu-
faeturing and indusiry—peace or wartime.

The Draftsman—"The Key Man”
in Industry

Mo new machines can be built, no airplanes constructed,
no bridges or buildings erected, no Hi]il].l; or suhmarines
lnunched until the draftsman has completed his work.
Heal immediate opportunities exist in Drafting—the
profession upon which all eonstruetion is vitally depen-
dent. Divafting is clean, interesting, well paid worlk.
Steady emplovment. Investigate today what Dralting
offers vou! Help vour country in National Defense—
and help yourself to a well paid job in Drafting.

Learn in Spare Time,—at Home!
(or at the College in Chicago)
With our easy step-hy-step lessons, (and the tools we
furnish), you can learn in your spare time at home, To
prove to you how easy it iz to learn Drafting by the
Chieage Tech Method we'll send you a Trinl Lesson
FREE. No charge for this lesson either :Ilu'l-'l-'!OI' !u!;{r.
ot ar the

Somd a caril

SO oW j'u,u'

TRIAL LESSON

Send Coupon
CHICAGO TECHNICAL COLLEGE

Member National Home Study Councl

M-202 Tech. Bldg., 2000 5. Michigan Ave., Chicago, Ill.

Plegse send me FREE Trial Lesson in DRAFTING
showing how to learn at home by C. T. C. plan. No ohli-
g:l.li.uu of eourse.

D B v B e e e R B R S W o B e A T
TTERII. o oy s i o o Ko ko A ko e
B i T O e o Biate.. ., e
0{'::1“);.1“-.1“ ............................... AP, . ciivss
Say pouw sme it in Popwlor Mechanics!
244

MAKE BIG MONEYaz HOME!

NEW INVENTION

ClectroplatesBrush

Mew, patented invention makes possible
big earnings AT HOME, Replate auto-
parts—worn articles in =8, wtoses, hotels,
restaweran t 5, 8 Kk 1EW

pfaﬂﬁ
Eﬁg‘]%’u!

A lasr, plate real
r

Lighl t
m, ete. Eyery
e, rendy for use. No
%3 an hour in Ll
t starta you ln g,
ne can pay for iteelf in
f PFE]-. 2 SAMPLE
T 1 can hawe
| on of YOLTR OWHM
Ell-UJt vpon sntisfed customers, Act at oocel
WARNER ELECTRIC COMPANY
360 M. Michigan Ave.,Chicage, Ill., Dept. 101

ELECTRIC and
OXY-ACETYLENE

. 18
0 required.
e hust-

il ¥ -:;; Tk |r.:-=
S0LD ON MONEY BACH CUARAMNTEE
W
said if cash weith Dnlj' 51.50
o F.
Ask for free catalog of allicd books.

DRAKE & COMPANY
G09S W. Wan Burcn 5L, Chicapo, 10

Know Electricity as Experts
Know It—and Get an Expert's Pay!

What alwout
L5 |

yvour hiture? Who §s safo toeday? Surely not
enbed fo stand sl KEoow waur Job t

pare yoursell for Jobs ghesd, To do just this thous

B 1zsed

The Croft Library of
!E'ractical Elgqtricit

the man
e 1 Lo
1ils of men

i im fonnded on

gl

No money do

Wi —easy p ments
¥oil vois

3w wrill pe

—— -

EXAMINATION COUPON

L]
1 ]
1 ]
| M:GRAW-HILL BOOK CO., 330 W. 42nd St, New York 1
1 . sxumination on nporeval the Coaft Libesry of Practieal |
i T AT estisliotary | sl send you $1.00 a0 16 dave and S50 |
mandhly umtil the prive of SIE00 bs pald, 07 s wasted, 1 willl rekorn the books
| pestpail  (To nsare prompt shipment write plabndy and N8 in all lives.) |
1 1
1 I
I 1
i 1
i |
i 1
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RTIHUTI:‘».‘LI of the heart is vitally
important lm]il}' " for n:ll}' those
whao love this country can be trusted
in its defense,

But it isn’t enough!

For your heart may be in the right
place — but unless there is sound.
up-to-date Enmoledge and training
in your head, you can’t help in the
important tasks which face America
today, when one trained man is

worth a hundred jacks-of-all-trades!
In fact, you may even be a hindrance!

Get the training you need to play
your part in the defense program,
and to achieve success in your line of
work. Get it quickly, at low cost, hy
studving an 1. C. 8, Course in your
spare time, in your own home. Mail
this coupon for complete informa-

tion, without obligation — and mail

it right now!

e

INTERNATIONAL CORRESPONDENCE SCHOOLS @FTTTINTYT
CELEBHRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS ;
——.l.-'__"v,-"-l--_-o-

BOX 5613-J, SCRANTON, PENNA,

Without cost or obligation, please send me a copy of vour hooklet, “Who Wins

and Why," and full partieulars about the course before which I have marked X
TECHMICAL AND INDUSTRIAL COURGES

* *

O] Agrisuliure 1 &br Hraks | Contracting sl Puiliding [ Marine Engines £ K Mk Sigmalman Ll el rigeration
O Abr Conditlaning O Cotton Manulsetirkng [ Mechanioal Drafting ;3 Hpnitary Engineoring
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r_| Hlings Practice
[ Hipmm Eaglnes
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1 Bieamn Eleatrie
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O Elericien] [Frafting
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O Elestrin I.iq:ht_':n'

Ll Foundry Work [ Heating
O Aviativn [0 Avistbun Mechanic [ Hest Teentement of Metals
[1 Enidlerr ing [l Highway Engiarering

| !Lhn!p Enginessitig [ Hakiss Flanilng

[ Losamotive Enghseer

O Marhinmi

O Munagement of Inventions

[l Xline Fornanan

C1 ™ avigation

[l Fatternmnking

ROy £ Flumhing

I Harveying and Mapping

D Telegraph Il.nuu-r'rl!u:

Teleghnne Work

Tonthle Timslpning 1 Toolimaking
Idimg. Electrio nnd CGas

Wanaleti Marialnedivei g

nl 'l-rlfr.-lmnj.
Waorka Englivesring
B I Iadio, Gensral [
[0 Raddia Ckpernting

0 [ Haalio Servicing

O Mg of Pulp pod Prper 1B, K. Section Foreman |_

BUSINEES COURSES
[FForemanship
O Gl Engrlasks
[ High Hehoal

ing
O Conerets Engineering

[l Fronch [ Hailwny Prostal Clork

] Balesmanstiig

[0 SEreretmrinl [0 Bipasikah
LI Ehoweard and Sign Lettering

O Traffic Manngrmsint

O Caollege 'reprrsiory

O Cavninerainl

[ Cosat Accounting

OO, B Aféwicnling O Iemratifag

[ Fimst Year College O Mannzing &en ar Work
HOME ECONOMICS COURSES

O Hume Demsimnking

[0 Professional Diressmnking aned [Besdpning

0 Aecounting 3 Advertising
[] Bookkerplbng

1 Business Correspondenns

[0 Busimes ¥ adngeinanil

U Cartooning 1 Civil Sarvies

O Tea Noom npnel Caleteria
Munageiivat, Ualering

0 Advanced Diressinnking
[0 Finsls el Conkery
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frritiak readdents aemd powporp fo J. 0, 5., 71 Kingmooy, London, W, €, 2 J‘.lu [11, 59
SEPTEMEBER, 1941 . 25A

S



' Doa 976
Wastebasket Within a Basket
Segregates Kitchen Refuse

Handy for the kitchen is a “wastebaske
within a wastebasket,” which makes it easy
to segregate broken dishes, orange 1:u-:~re1-'I
ings and similar refuse that must he kept
apart from waste |
paper. In one end
of the basket is a
partition with a
container that is
lifted out with a
hook handle. The

tainer is made of |
rubber, so that it |
can be emptied by
banging without
being dented.

26A

rim of the con- |

To facilitate the mixing and blending of
smooth icing, a new double boiler has a
bowl-shaped upper half. Without any cor-
ners, as in the conventional double boiler,
the beater or spoon can reach every por-
tion of the bowl easily.

¢ 1430
Baby Fits Snugly in Bath Mat
Made of Soft Rubber

Molded to fit the form of the baby’s body,
a soft rubber bath mat offers safety and
comfort and leaves mother's hands free for
bathing the infant. The mat permits moth-
ers to bathe bahies on the dressing table,
kitchen drainbeard or in the bathtub.

— )

=%
I

WHERE-TO-BUY-IT INDEX OF POPULAR INVENTIONS
Bbwl :hupnd dﬂ‘l.ll:l!l'-l |:|n|lnr
Alumim s Manltowaoes, W
Fur'm I:m(ad wﬂﬂq- hu:km
: Ca,, 1141 Fr 1] o Clolzmbas, Ohioa
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—LISTEN YOUNG MEN—,

INDUSTRY NEEDS YOUNG MEN BETWEEN 17 AND 35 WHO HAVE SPECIAL-
IZED TRAINING. They are needed now. They will be needed more than ever in
the months ahead. Man;,r fellows are going to grab the first job they can get, whether
it offers them a future won't make much difference. They don't realize a “mere job" toda

may be no job a yvear from now. THE THINKING FELLOW IS GOING TO PRE-
PARE, NOT ONLY FOR A GOOD JOB NOW, BUT ONE THAT WILL BRING
HIM A FUTURE. IF YOU ARE ONE OF THESE FELLOWS I OFFER YOU AN—

Amazingly Easy Way
to get into EI.EC'I'RICI'I'

Electricity is a fast growing field. Tens of thousands of fellows are makmg £35.00-840.00-
£50.00 a week and more every week. But to qualify for one of these jobs you must be
trained to hold it. Here at Coyne we will train you by the famous Coyne **Learn-by-
Doing"' method—9% days shop training. You can get my training first—=THEN PAY
FOR IT IN EASY MONTHLY PAYMENTS AFTER YOU GRADUATE UNDER
MY “PAY AFTER GRADUATION" PLAN.

Learn Wzthout Books » 9Or-vs

Lack of e rignce—age, or advisced we train you for a good job.
education 4 no one. 1 don't care "\ Gﬁt tha Fﬂcts
if you don't know an armaturg v EMFLOYMENT Coyneis your one great chance
fromanair brake—Idon’t expect , to get into clectrcity., Every
i““ erl" i;; mk.xﬁea no differencel HELP after ul'.EstE;c_Inl‘%u rcmordci.cThls
Jlml. ef lCK of [neney SLoH Voll. schnol 18 VCATE O ovne
Most of the men at Coyvne have Grad"’-t'““ tralning ia tested and proven.
no more money than you have, To REt @ good job toda¥  You can get tranining first
That's why I r;:we worked out vou've got to be trained. In- —then pay for it in easy
dostry demands men who monthly El;metaafttrynu
have gpecialized tralning.  graduate. You can find oot

-
Ear“ whlla 7 These men will be the ones  evervthing absolutely free.
who are the big-pay men of  Simply mail the coupon and

I.Eﬂrl'lil'lg ::l{;i{u:':r; EL;‘::H?;::::E 3:‘-1_ e a-:nﬂ 5’4.1;.! ‘tlht: b_izhir-:ﬁ
1 need part-time work to &, oyne book .. facts...jobs, ..
1.{-{?2;,3 m&g“[tvf:m E:Eerma PREPARE FOR 'nnrt mnnt 211‘\!8 ¥ou  slaries... opportunities. This
I'll help you get it. Then, in 12 JOBS LIKE THESE etime Employment does not obligate yvou. So act
brlef weeks, {n the great roar- Sl:rlicr J. ll) fhitmeyer  at once. Just mail conpon.
ing ghopa ﬂf. Covne, | train vou eave: ' After] Krtdu'l.l'.rll. the .
a8 you never dreamed you conld School Employment b]l.ﬂml: —
tee trafned,.on one of the great- furnished me with o list of | o,
est outlays of electrical appa- severnl positions .., I secured G t + )
ratus ever assembled . . . real a position with an Electrical e
dynamos, engines, power pI-th i urI:1BT.r uction C_‘q:mr.-nn:.- th.
autos, switchboards, transmits paying me 3 to 4 times more

ram a week than 1 waas getting
T e Ry before 1 entered Coyne and IF RIEE
today [ am still climbing
to higher pay." Bﬂﬂk

lighting . . . full-alzed . . . in full
No Books—No l}lasses THE HOME OF COYNE

operation every day]
No dull books, no bafflin ) This Ia our fireproof, T = = e

my astonlshing offera,

Diar Exnig

i ot

gradunte :
time employ el SErvice.
Armature Winder
Sub-Station Operator
Auto & Aviation Ignitlon
Muaintenance Electrician
Hervice Station (Mwner
Air Conditloning
Electric Refrigeration
ndio Servicing
and many otherd

iy ndern hom in ]| M- G LEWIE, Pras.
charts, no classes, you get in- A I3 inatolied thousandsol covNE ELECTRICAL :l.'tm:lm.. DEPT. 61-T2
dividual l‘.'l"‘.'l.l.l].l.l:l.,l. all reil e dollars’ warth of the j 500 5. Paulina Street, Chicags, linsis
actual work . hul.ll:]lna el | P pe newest and most med- | Diear Mr, Lewis:
real batteries . . . wind- Ty = e = | ern Electrical cﬂuur- 'm really in eamnest. 1 do want to get ahead,
ing real armatures, oper- FEw [ F el "\-1[ lrlrI.'I'II._I.IE all HI;'HJ.F AETY Send me your kg free catalog with full particulam
ating real motors, dyna- -l‘[-rf K FLCEga) somiort ang il ?bﬁ-':wt t;-l:rr:c "'ul.J:.:'i"r. ;ﬂ%ﬂ:;ur t::“”-,t- o help @
moa and generators, wir- =] . r i""-. t o ek o B el I Lo  who basn o ¥, b0 get ahesd
I‘.rnhi!lmuaug. ete., li_ltr. MIJ-_G! 3 = .:.m:l:;lm.ed during  your H

t's a glimpee of how trainig. B I S

Y ELECTRICAL SCHO s o e G e

c 0 N H.C.Lewis, Pres., Dept.61-72
500 S. Paulina St. Founded 1899 CHICAGO, ILL.

T . Shade, ..o iiciama
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The97 Pound
Weakling

who became '"The World’s Most
Perfectly Developed Man™

“I'll Prove that YOU, too,
can be a NEW MAN!"

Zost (it

ENOW, myself, what it means

to have the kind of body that

people pity! OFf course, you
wouldn't know it to look at me
now, but I was once a skinny
weakling who weighed only 97 lba.!
I was ashamed to strip for sports
or undress for a swim. [ wassucha
poor specimen of physical dﬂd..:ﬁ-
ment that I was constantly -
conscious and embarcossed. And I
felt only HALF-ALIVE.

Then 1 discovered * Dynamic
Tension." It gave me a body that
won for me the title ““World"s Most
Perfectly Developed Man."

When I say | can make you aver
into a man of giant wer and
energy, I know what I'm talking
about. I've seen my new system,
“"Dynamic Tension," transform
hundreds of weak, puny men into
Atlas Champions.

Only 15 Minutes a Day

Do you want big, broad shoulders
—a fine, powerful chest—biceps like
ateel—arms and legs rippling with
muscular streagth—a stomach ridged
with bands of sinewy muscle—and a
build you can be proud of? Then just
give me the opportunity to prove that
"Dy namicTension' is what you need,

" it
CHARLES ATLAS
Holder of title, “"The
World"s Most Perfeet-
ly Doevelaped Man.™

No “ifs,"" "ands,” or "maybes.” Just tell me where you want
handsome, powerful muscles. Are vou fatand Aabby? Or skinny
and gawky? Are you short-winded, pepless? Do you hold back

and let others walk off with the prettiest girls, best joba, ete.?
Then write for details about "Dy namise Tension’" and learm
how I enn make you a henlrhy. confident, erful HE-MAI.

“"Dynamic Tension® is an entirely Is ATURAL method.
Only 15 minutes of your spare time rjmg iz enough to ﬂhurw
amazing results—and it's m:nutty funl “ Dy namic Tension'"
does the work.

Send for FREE BOOK

Mail the coupon right now for full details
mnd I'll send wou my illustrated book,
"Everlasting Health and Strength.” Tells
all about my ““Dynamse Tenson' method.
Shows actual photos of men I've made into
Atlas Champions. It"savaluablebook! And
it's FREE. Send for your copy today. Mail

the coupon to me personally. CHARLES
ATLAS, Dept. EI. 115 East 23rd Street, 1
MNew York, M. = o

I:‘IARI.EE ATLAS, Dept. 81,
115 East 23rd S5t New ‘l"nrlh M. ¥.

I want the proof that your system of ' Dynamic Tension''
will help malke a New Man of me—give me a healthy, husky
body and big muscular development. Send me your free

book, “Everlasting Health and Strength."
Name i S R e S e S R R e E
Please print or write ploiniy)
Addres - s e e S e e R e s
A e o m State

.Yan‘. Can |nf|uence QOthers
With Your Thinking

TRY IT SOME TIME. Concentrate in-
tently upon another person seated inm a
room with you, without his noticing it.
Observe him grndl.tall become restless and
finally turn and laal in yvour direction.
Simple—yet it is a positive demonsiration
that thought generates a mental energy
which can be projected from your mind to
the consciousness of another. Do you real-
ize how much of your success and happiness
in life depend upon your influencing others?
Is it not important to you to have others
understand your puil:lt of view—to be re-
ceptive to your proposals?

How many times have you wished there
were some way you could impress another
favorably—get across to him or her your
ideas? That thoughts can be transmitted,
received, and understood by others is now
scientifically demonstrable,

This FREE Book Points the Way

The tales of miraculous sccomplishments of mind
_ﬁ“ﬂn ancients are pow known to be fact—not fable.
method whereby these things can be
TIOMNALLY, not lﬂ:ldlnully. sccomplished has buu
a secret long cherished by the Hu.l.u:nlcum—qm af
the schools of ancient m uum tlu'eu:hn-ut the

world. Write for the free
sealed book, “THE SECRET ERITAGE " ool

explaing how yoo may receive this unigque wisdom
wnd benefit by its application. Address; Scribe G.V.K.

T he ROSICRUCIANS

(AMORC)
San Jose, California
(NOT A RELIGIOUS DRGWZA“GN}

ITALIAN ACCORDIONS

'ITJHH:I MADE. Very hest. Lowsest prices. 'I:Inrt !rum 'FIl:‘lnrj
Eepressmiative. Sead your pams snd addrss == FRE

ITA I,.I AH AGGI}HD:IGH CDHF.I.HY
« FOLK 5 (=]

ICAGD, Lk
WHDLESEL
260 thrilling pages, showing over

CATALOG
4000 opportunitiea to make money.
Household goods, display eard itemns,
wearing apparel, cosmetics, foods,
jewelry and toys are a few of the
thousands of articles shown in this
exciting book for salesmen. agents
and dealers. Address a postal card
to mddress below and request o e
of this Boeok Of Opportunity, WO
No charge for it.

Spors Co., 741 Rice, Le Center, Minn.
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Do You Make
Mistakes in English?

VERY timo you speak of wrile you show just what you see, Mis.

tnkes in English révesl you an s person who lacks education sand
refinement. Lack of IONEUAEE power prevenis  you
from presenting your thoughis In the StFongest possi-
ble way, No mafter what you do, resl command of
English will belp you o your goal. Step making
mistakes in spelling, punciustion, pronenciation, [n-
crease your vocabulory.

WONDERFUL INVENTION

Dialy 15 minules o day with Bherwln O ‘s new in-
wentlon—and wou ecan actoally SEE your Fagilsh Lme
prove. It teaches by HARIT—makes It casler 169 do the
RIGHT way. Wonderful scelf-correcting lessons [nelsite
spolling, punciuation, grammar aod expresslon.

FREE BOOK ON ENGLISH

Lack of

Lap g g
poves may casily be

oosting you thousands of dollars every year. See whal
Mr. Cody can do for you; it costs nothing 1o find out, Mall o postal
card or letier ihis very minute for free book, “How Yo Can Master

Good English in 15 Minuues A& Day'®,
you, WHITE NOW, Address;

Sharwin Cody School of English, 539 Searle Bldg., Rochester, N. Y,

FOREMEN, SUPERINTENDENTS
PRODUCTION MEN
Study

INDUSTRIAL MANAGEMENT

Millions of men pouring into new or expanded factories
require thousands more production executives Lo supervise
them. That spells real opportunity l'-nrognn if you are
ambitious, You can step up to a beiter job, Your present
experience and ability may need only a fuller km».-'lﬂqu
ol wctlon and management principles and methods.
LaSalle training in Jedustrial Awmﬂ will help you
. practical—pl
[

It will prove a revelastion to

reatly. It is interesting, conde nnn

r men like you. You can -tudlyit im your spare time, at
home—and at moderate cost, If you want to get ahead,
ask for our free 48 page booklet on Tnd.uutn':l Management
=ik gives full details. Send this ad or write today.

LASALLE EXTENSION UNIVERSITY

A Correspondence Institution
Dept. 364-IM, CHICAGO

TRAIN FOR TECHHICAL RADID WORK. | give you bell Rades Equipment incied.
iag Tester, Radia Tests, 145 Radio Paris. Yoo do aver 100 acthyal experiments
Yau are preconditioned wilh Radio repair experience vight in your swn beme
FREE: Wuile for complete details ds new catalog ™ HOW TO MANE MONEY IN RADID".
SPRAYBERRY ACADEMY OF Agi0 LR University Place, N.W.. Waskisgion. 0.C

Train at Home for a Profitable Job
Ho machine ean ever take the draftsmnn’s place. Ma-
1 chines I an him “n futher of them all, There are

;':I.PJ-_'E_J e is; steady yment and promotion, with

Ynurﬁw Dpenings in all Lines . __ Pay 340 to $50 a week

ar Easy tolearn at heme. Our troining provides every os-

g sential to success but 1I4'?|'rn:!hm1|un_ Yo aupply that,
bhiekatd Low cost, Termaif deaired. Write for fres bulletin today.
Améiican School, Bepl. JDDELS, Orevsl at 58tk Si.. Chicsgo

real trads. Amte Mechanics, DSsssl Machanica _Arn Weldlng, Aseiylenn
gbe,  L#t us train ¥ou e bo an expert Auio-Diesel Mechanle and help
Eeodl job, The cost 40 you b rossonable. Learn on moders ﬂluiy".rul
wnr* undsr caperlenced lnstructors. Rl shop work.  Steam hented build-
inpe.  Foom and howsd In our stenm hested dormitory. We pay Sour fafe o fo
fnshville,  For (e entnlog wride

Mashville Auto-Diesel School, Dept. 75 Nashville, Tenn.

TOOL & DIE MAKERS

Machinists, Screw Machine Men
EARN

Defense program needs skilled metal work-

. La ot £ netual work §
$ 5 “ —$ EU EELTAEETEHRHEPHTHI'{!?]E}: '|Ilr:i|lll|:g -.lr I:-rCru::-l
PER WEEK approved. Low Fee, Enter any time. Day

and Evening Classes, FREE Employment
Barvice, Write for N E W illustrated Catalog,

e ALLIED SCREW MACHINE CO. (School Divislon)
Dept, PM-8, 600 W. Lake &, Chicage, illinois
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Hold

Inspection
Power plgny
H‘Iﬂ‘ﬂ fﬂ‘f i on

Aviation's
B E TTE R Fing/ Ossemp]
ﬂ M M :"'mﬂhr check

l.Fl‘l'lTn‘,l'"'n'

Jobs T 00y e,

Assnrbily ol large.

all-masind planes in
SN part ol Awra LT
wraindng for Aviee

Ean's rars impare

tani praduarism

Highs qhgamtyp-
swal ol bow Aare
ITL bwaing ine
cledes the wimen
in pracnzsl papes
sience Ry

There are jobs and jobs in Aviation newadays, most of them
only routine work. The industry has an even MORE urgent
need for men trained for the mare impaortant, mere technical
duties in aircraft production—and these are the jobs an which
a lifetime career can be buile, IF this is what YOU want you are
the type of man Acra LT .1, wants to train. Among over 3000
graduates employed by well cver |00 firms in Aviation it is the I
rule rather than the exception that they have quickly advanced |
beyond their starting jobe. Many have stepped directly into
preferred jobs such as those listed above, Many more have been
placed im supervisory posts cver other men, Their same train-
ing is YOUR eppartunity—training that gives you the ability
te do MANY types of sircrafi work well.... to perform the more
responsible operations. .. training that gives you a broad tech-
nical knowledge of aircraft production. Investigate Aero LT
training st see how much MORE it can mean to your future.
Send the coupan NOW.

AERO INDUSTRIES TECHNICAL INSTITUTE

4333 WEST SAN FERMANDO ROAD, LOS AMGELES, CALIFORMIA
Five Courdies In AIRCRAFT MECHAMICS and AFROMNAUTICAL
ENGINEERING ~Intluding 12 Month Aircralt Mechanics Course

Approved by U. 5. Civil Aeronoutics Adminlstration

e =

—— ADVISORY BOARD —

JOHN K. NORTHROP C A. VAN DUSEN
Freudent, Wice Pres, Comalideted
Meethrop Adrcrelt, lee Aircro

— ROBERT E GROSS
o FPomidead, Lockhesd
Alrcrah Comparation

ADRD INDUSTRIES TECHMICAL INSTITUTE

5253 West Jan Fernande Reod, Loid Angeles, Califernin

Please send me camplete infecamation on Aero LT traini far & eareer im
#iteralt production. Yean High Scheol: J 1,0 2. 0 3. ?Tuu(‘nllrm-
E.I}bnl Ada):[] 1,03 0 3 O 4 Yean Engincering College: 03 1. 0] 2,

Mame___ _ Age.
Addres.
City

20A



INVENTIONS WANTED s

Practical and useful new inventions, or novel improvements on previously
protected devices, can now be safely marketed without patenting expense,
We have successfully helped inventors for ever 17 years in selling their unpatented ideas to
manufacturers, with positive safeguardzs under Federal Court decizions. Send for complete

information about this co-operatively owned association. Cwver 50 invention-minded employvees.
References: Dun & Bradstreet, Thomas' Register of American Manufacturers, ete.

CHARTERED INSTITUTE OF AMERICAN INVENTORS
DEPARTMENT 4, EARRISTER BUILDING WASHINGTON, D, C.

TR | Quick! Get into
TO MECHANIG'.G DRAFTING now

Learn At Home From An Engineer
With imdustry working feverishly—the field

The fasi moving pace of the Matkonal
Defense Progrom hos crected a

—_ — shortoge of frasned Auto Mechanics. . S T o

| e Uncle Som™s Army and Mavy nud-: '“‘:' IJ“‘HLTSMP‘.? Jbl tll;ln'-l' than ever! 1;"'-'-

Dfficial = | —oh | more mechanics than ever b into n better job with more pay and fas-

[} "-‘-T | pﬂcf“f | How i3 the lime 1o extend ,a.u. cinating, pleasant work, 1 will tealin you

FM:TBF!T [ Fap el | knowledpe of mechonics cnd pre- at your Lome in your spare time until you

q‘ﬂ-_:-’ " pore yoursell| Regordless of the cor A are lLolfing & better paying position aas

= E | n:ﬂmﬂn:ﬁz mum:m'rgﬁ T Draftsman. My practical teaining in draft-

I:n'mln: Sl NES || RenSoma it hon bl | K B s g o I

ll.l. I: g‘- | officiol monufocfurers” dara needed All w I"".I AL ._L.ul,lllng ¥l o “'—“‘.F!“ ucis,

ars | ' sl by ewery mechonic for averhauling | jn. “Juachi > G Amproving, restyling and moderndsng-—all

1835-194] [ -MH- || ar adiustin avery American oulo- h ; of extremely important and profitable  to

sl | 5,;,{: e mobile made since 1934, Used doily oo drmaftsmen. Weite for full illustrated de-
Inclusive || ___. by thousands of repui.r shapi, ¥ tails amd bookiet, Give your ape.

= students and schooki. Mail coupen. | engINEER DOBE, Division 3378 Libartyviile, Wlinois

567 BIG 8'4 x 11 PAGES — 850
PHOTOS, DRAWINCS, CHARTS, TABLES
= Give Nearly 200,000 Vital Facts on:

Engine averhoul = [keaieid iyitem = Fusl ipibem

New York - Gwblibd
Your Money Back Jfued i Whesli—teakesfor) wed bl Elﬁﬂtl‘ieﬂl

if not ST ey s e s o | | Aske for free iltustrated  elny@ll
satlsfled Bewdp-do=it &l wwih rephicg Lﬂﬂk:ﬂ‘t
Publizhsd by MaToR, 3T Masdi & Haews Yk, HL Y P ~
The J.::n' II;ulu.llul-:u--ur .:;:*:: bl g ﬂL 44 WEEII ]. [} th h‘ s N- Yl 'G-

MoToR, Book Department, Room 503, 572 Madison Ave. New York
Planis BUSH =s o ,,-E,,. ol MoloR's (P41 Fogeey Skep Monwad | will poy posiman BE A SUCCESSFUL
3 plus @ lew= genls delivery charge; bul # is vedesicsd thol d book dn-hnnl naliily

v retum 0 within 7 days (e in il orige ditlon] cad have ta rehawe .
b P aruiga e T, sk o . CF B he Gt 3 ‘
PALRIE S e saad i ATE

Ameriea’s largest nhnrnn'rn}'-h!r school offers you the full
time personal atcentlon of some of the country's leading
'|',|hr.|1r.|[:r||.|;|:||cm, Individunl, practical instrustion. No classes.
Brart any time. Hesldent or hbome study courses. FREE
BCCUHTIDM baok gives details.

H. ¥. INSTITUTE OF FHﬂTﬂﬁRHFH

Dept. 49, 10 Went 33 i, Mew York, M. {3 1st Year)

(E“’"HI][IHT D EARN AVIATION
| IN Lﬂﬁ ANﬁ El-!5 = Matlon's Aviation ‘qlhﬂ

Tan SKINS, Make Up FURS (&2 : e g g T

B-E 3 Ti.:tl.dﬂ'muh DI?HH: p— |1'|.I'|'I't'.|11: “’ibﬂ.ﬂl’l Pwr mirflina piloting, enginecring, mimhsnieos, dredtisg, [rars-

dur'hn.m meckanics and inMrements. T sk Amenss »
o lt Hamm Moune Birds, Anllﬂf:, P-tiFI Huads I PR uepec gl Jiikexioally, iooniee aduon,
¥ r hunting trephles erarats homs mnd
T AR nn‘ﬁq o

Hully n!\-nrnv-:\:l by Lhe ULE, G uriw!nll-lur Mighs. ereund and meshan ks
i\!' mE! " |:lr !.l jﬁés%@ Eﬂ'l‘m .

roursee. YT for froe &4 pare Guis
FRE Hln'nun n:u: FOMETE

ORNIA %L?Ens

ALIF
il AL CHODL OF AEROMAUTICS DEPT. L I
HORTHWESTERM !tuﬂnl_ OF Tn:ltlll.l:l.?- Dwpt. :‘.l 76, Omaha, Mebr.

BROOKLYN YMCA TRADE SCHOOL

Trade Courses, including De- 10 Avintion Mechanie 0 Wolding
{Eu:l:‘dtrng'rﬁ !-uﬂ'(-lread Also two- IE a;ﬁf‘:lnllﬂ IF}P:I‘FNL-;I' and DI; Vinking Ml‘“‘ c“ﬁP“N
year day Pre-Engineering couraes. | 2ehanlen) e-Enginorring 1117 Bedford Ave.. Dept. P.M.
Full Shep Equipment. . :E H}ﬁli F"‘:EEE;mu:mE Ol Burner ﬂl'm*!lrﬂ. Mow York City, M. Y.
Unexcelled Inatruction. y O Mechanieal Drafting )
Fire Pmr Dormitories. H O Auto Mechnnie O Talking Pictures DA s s e e e b e H Aty

0O Refrigeration
Bpecial Privileges. Check Your | 5 Telovisian and Radio Mechanis YL L T
Interests on coupon to receive |0 Architeetural Draftlng
free literature. 10 Armaturs Winding 0O Electrizal AT A LR A
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RUBBER
MOLDS ‘C6

= B L
Fanil uu.l Loy Fi
ers Hagialy e 1 ||l.|, r.r Isiyers FRE

SO-LO WORKS
Dept. A.AI?T ﬂlntlnnntl. Ohio

NEW! mu Modet Pocket

Tuhl
DURABLE rumE CABINETS

!llhf"i Mm|
VLT TENNA

UK ORDER N L
:umnu:s BLTSIOE mn.;;..
MEAFNE Y, MERE

SURIASIS

PRORTASIS Suiley : Pixaeol has hrought results when
oyvarything olge r.1|:||,|,1 "|.]|;:|||_t'\|,'[ oxternally les quie k]
convenient, Try regular s Hhottle without Inve wtingace n :

PIXACOL l‘.:l}., Dept. M-1, Box 3533, Cleveland, Ohio

FLUG 17

l.‘ii :Ttmﬁ
MIDGET

It’s Easy
To Be A Contractor

Ttn-rr: to ostimate, to plan bu.]lc[!mﬁ to take sontracting joba,
amnd make money on them. Here are § up-to-the-minute books on
haalie frug, mHmmlnLa.m.l contracting which eover In un Interesting
way, the subjests that carponters, bullders, and contractors should
Enow (o make the moat out of thelr ]nh.l Roof Framlng, The Steel
Bquare, Architectural llruwlnf snd Design, Estimating, Palnting
l.l'lﬁ I.'-‘!t'l:tllilinl Heatlng, Al 1m|.||'|:|||ning Building, Contracting,
rete Forms and other subjects are all well coversd.

“Boss” Carpenters in Demand

Yast public worka Jobs, Immense projecta;, and
the paphld ierowth of hame baullding, nro making Jobs
for MEN WHO ENOW HOW, These books give
You gu!nk troining. Wiih them you shooldn't bo

to tackle any job, for needed facts can B
found ln & hiarey,

c.uptn Brings Nine Books FREE For Examination

lH!lll:AH TECHNICAL SOCIETY Publishers—Homs Study Courves)
Dept. GE1S Drexel at 58th Strect, Chicago, llinsis

You may skip ma the Tp-to-Dats editien of your wine big heaks, *Rulldisg, Estimuti
and Cubbracting”’ without sny sbilgation to hoy. T will nhﬁ ke delivery mu".,.r::."
!

Up-to-Date
EDITION

Thess bonks proe
the mMOSl UpE-Li-
date,  eompleis
wa  have  ever
published  on
these subfocts.

ol ¥, asd ¥ Tully ssiisfied in ben |I-u = [ will send you and plism that only
E S A unlil the loial prire ||l;I only #2050 b gaid. 1 sm not obligeied =
A =R i I brep the bouke.
T T o TR T T T T S AR e S P e I S R R S A R
Addross
Cigy Brals

]Iml-r h'.ll-\.ll a Ietler winting your age aeoupetion, smipdarer's peime s gl res,

mod ihat of nt Sewet one business msn 38 & ralerenc

Say wou saw it in Populor Mechonies!
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CAWELDING

"“tuﬂmlrl ¥You Can Learn at Home
on Your Own WELDING HAI:HIHE

The WELDER is in-
deed helping to win
the Battle of Na-
tional Defense. Many
immediate opportu-
nities exist for the
Welder in both peace
and war-time indus-
tries. The Welder is probably as important as
any other group of skilled workers in winning
the all important Battle of Production . . . . to
rearm ourselves.

The WELDER Is the ‘““Man of the Hour"

Welded ships are launched faster . . . cost so
much less to build than the older type. In fact,
new shipbuilding yards will weld at least 907
of their ships . . . . because Welding makes ships
speedier and better. Welding is also revolu-
tionizing the production of bombers, pursuit
planes, and practically all other types in our
rapidly expanding air force.

THERE'S GOOD MONEY in WELDING

The Welder has plunt;' of nppar'tumtlu to make money
in rapidly expanding pelcﬂ.-mt industries right in has
own home town., Welding is being used more and more
to repair automobile parts, farm equipment, building
materials, ete. In fact, Welding offers an excellent
opportunity to get into business for yoursell at little or
no initial outlay. Manufacturers of Welding equipment
are glad to assist you in getting started.

This WELDING OUTFIT
furnished

Without an extra penny,
you get this complete
new heavy duty Indus-
trial WELDER .
m.dj.r to plug inta 1 t
« o« complete
w".h electrode holder,
welding cable, ground
cable, ground clamp
and generous supply of
welding rods, brazing rods, carbon, etc. Thiz (General
Purpose Welder works on iron, steel, cast iron, tin, brass,
bronze and other metals. You can weld bumpers, fenders,
bodies, frames, cylinder blocks, ete. Does l'l.'rm. l'n.u‘:iﬂl:ur;.r
and home repairs. Without previous wcld:?
others have made as much a: $10.00 to $15.00 a da;.r in
repair jobs.

GET STARTED AT ONCE!

Learn on General Purpose Imdustrial Welder illustrated
above—supplied to you nlﬁlrt of your Course. Use this
Welding outfit to earn while learning.

MAIL THIS COUPON

CHICAGO TECHNICAL COLLEGE

M-E01 Tech Bidg., 2000 So. Michigan Awe., Chicags, Bl
:Pl;--\.m mored me withowt ohligation {froe information, bnclisding
+ THal Leason and Indusiria] Weldes Oer, o low [0 pREpare
i

:‘-ur 2 betier paybng job in WELDIN

b L L R I S R D I R I S R SRR R a
E T [ e S e e R SRR et
TR g o B o o B o o i ]
LE T T T - . AprE e |
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REGISTERED PATENT LAWYER
W

INVENTORS [
PATENT YOUR IDEAS [yl

SEND FOR FREE BOOK sl """".-
HOW TO OBTAIN A PATENT e

|
Weitten bya FormerMamber of the Examin- | L—==s=l
i..; Corps (1922-24) of ths U.5. Patent Office. | — 7 =
E“ wankto profit by your ides, you should
BLE I.a- apply for a U, 5. Patent st
onoe, our first step in to gpel this Free Book. Tl'lil
interesting [llustrated book contains veluable Informas
Hon you wld have. It tells you fully how to obtain &
ent on your ides in the guickest way, With this Fres
B;-c# you will aleo receive & "' Hecord of Invention' form an
|'I you can sasily rec your idea. Personal and Con-
:Euﬁnui-il Lervice: our case will be recaally handled
-nq:hr by & Rﬂﬁllf-l‘d Patent Attorney who ia sleo s Former
Mamber of the Esamining Cor l--ul the L. 5. Patent Office.
Al communications con
MUIL COPPON TOGLY sr FREE PATENT Idﬂ ind RECOAD OF INVERTION Foom.

CARL MILLER
REGISTERED PATENT ATTORNEY
FORMER MEMBER EXAMINING CORPS L. 5. PATENT OFFICE

‘Woolworth Bidg., 35th Floor, Dept. 51-4, New York Cily I
MILLER BUILDING, Dapt. 91-A, WASHINGTON, D, C.
I Floass sand ma your Fres BDssk, ‘"How ts Obtabn 5 Patent,” mnd yeur .

“Record o nvenilan™ ferm,
| [, P T e R A S S A R D R

B ADDREBS. .ooviiiiiiiiiiiiiaiieiiasnan

L-----------h--J

BE PREPARED! LEARN TU HOOT WITH BENJAM.I‘N

For Target=Small Game—Camping=0Gusran:
e d—Arou rJ“ —Prar. cal -l-'-'

ln-r-.--n.u I.'.l.
177 or 3
or camp

St Lauis, M., 0. 8. A,

.EHJAMlH‘r KR RI'LI. tr.r K'Jﬂ M.n-u 1 5'.1s
wha derive hnrfﬂ“
profita koow and heed

leEN I ORS certainmimplebut vital

facts before applyiog for patents.  Our book, Patont-Sense,
gives thono facts; sent free. Trade Marke—Copyrights.
LACET & LACEY, Est. 1868, 635 F 51 N. W.. Deat. 5. WASHINCTON, DL C.

LEARN AVIATI DN I:IFIAI'-"I'IHI:

|"F'f Dt :] Erurrlll ﬂ* N

PATENTS

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of the Rand-MeNally Directory
of Bankers and Bank-Recommended Attorneys, published by Rand-McNally
& Co., Chicago, Ill.; American Lawyers Annual, Cleveland, Ohio: Bankers
Service Legal Directory, published by Bankers Service C-l::., Boston, Mass.:
and the Snow-Church Directory Co. Lawyers List, published in New York Clt}r

WATSON E. COLEMAN,

Booklet Free Highest References
Prompiness Assured  Best Resulls
Send drawing or model,

Victor Building, 724 Minth Street, N. W

WASHINGTON, D.C.

LECTRIC ARC—OXY-ACETYLENE
Eulllhl Welders corm SA 1o 515 & day. The des
mund Bow grenter than the supply.  Learn thia
highiy |ullE 1‘.I'-M|1. in 2 weeks by sctusl shop
work. i Asserlea*s  Vesading  schools,
Illnh!ll"?d :HH'\EI. fleors of Ehops.  Ene
p torsed by welding indusiry,  Limited numes
ler of sfudenis. 3 weeks coorse in Electrie

Are or Aeeiyvh Wl inelusd TEHMT
— el Leard, ooy S101. Weile e wwire ar reg:
,x, .;:-.,_ arvation, Ask for ""Weldieg Facts.” State nie.

GHHF“'ﬂ[l[EE Dent, 18], I".'I‘."-I-S'Mr'l-hl.rr Chicaps

PATENTS—TRADE MARKS

All eoses submitted given personn] attention

Form " Evidence of Conceplion' with {nafrucions
Jor use and " Sekedule of Gorernmend
and Aftarneys’ FPeed"' —FREE!

LANCASTER, ALLWINE & ROMMEL

Patent Law (}Tices
I m Bowen .H‘. Washington, D. C.

= —
with a Im:lnﬂl ol your own.

to miarl el wey, EpRee 'I.thul.
grow from profils, aFf pEepare n:r

A 3000 LIVING rrom
Po “ LT n' Harer . J'JL.J.'.'.":.EF??.'THE AL

Poultey Expert, shows Llesl scoiesliBic imethods,

fisomey meaking secreis o pouliry raising. 1".'
Eystem of home stufy training used by Uhousands,
Endorsed by many colleges and lesdlog Pouallsye
men. Estpldished 320 yoars, Write today for nl;rg
CHLA o I!I.il.ll.Lll.I\ 'i::\l.dl witl, MElods ang service,
Shuws Wiy Lk asiness opportunity.  Haery
M. Lafarn, Phn .4

NATIONAL POULTRY INSTITUTE
D DEPT. 50- | ADAMS CENTER, M. Y.

BUCHSTEIN'S FIBRE LIMB

Walk naturnllyr—with
H'm ::I:g::?a.ti ]q‘tanﬁ%ieﬁmct
. J LE
gﬂ'.'{'fj"ﬁ'lh Himb. Braces for all de-
it Ly M formities, Falr terms.

Muddy Skin HOMELY SURFACE

siie: PIMPLES

| Blackheads
To the thousands of folks suffering from

(=%,

Blut:hes

surfice pimples, acoe, meddy complexion, skin eruptions, ete.,

we will send FREE bookiet ul' a pimple methaed of treating the

ki, A noted deprmotslogist's privete method, No harmful medi-
cine, pkin ::--- | t, wte. Something dlﬂi sront,  Semd  to
!Ilr W, Ik Tru 1637 4, New llaven, Conn

‘To PRDTECT Yo uvR INVENTION! ‘%fcﬂﬁd

tentabllity and send
aize booklet, OF, 1f | L. F. Randolph,
itrict conidence, and a ol peefler to reéad my booklet | il
{]'Ill]’ I:I.[lllll'h{'l‘ emrnon &1 Onee,

Dielaya are dangerous and may be very promptly as Lo Lu?gn
ooatly. - My personal service assured you a copy of my 72-p
prompt actloo,
minimum of expanse,
pend me o model or drawing, or skete
l.ud dmlnuau of your invention, an
will make o search aod report

I miE@est that you

Patent Attoroey.)

FI DEHSD"FIL CONFIDENTIAL PATENT SERVICE-

32A

penil dg' Record of Inventlon™
(Over years experience af o Heglstered |

,NMOW

302.D Vieter Bidg..

Washlogton, D.
1 .,.,-1[ RlRG Please senrd me at once, free of charge, your 73
Torm. page booklet and “ Record of Invention” form.
M. L SR T e sun
ANAIOA. . oosvniarbannaana e e
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RUPTURED?

Get Relief This Proven Way

v to worry '|Iur|,.| u.,l:h Lruq-:uq -.||.1... ;,_l:-' E8 your

heavily large open-
hald rup: "L-lu nﬂ'd .I1-'- Cluthe. Nao
cutiing 4 AU E adjustable pad
al opening follows & v body move
imatent lrcreas support in case of rain.
glip whethoer ng W £ or play Light, Water-

LCan be worn in bath. Zend for amazing Fh
boolk, .‘.il."ln' Trl L:u.llur-u,'l ||.:||.-'i detalls of liberal
Gl-dmy trial offer L I.I.Ill *'I'llul].. from

gratelful wsars I|:|. ¥our ne el

(,I'[T'I'Il" BONE, llepi. l!-lmlm!iper 3 Nrw Jerqe-:r

UIATINA

MORE DRAFTSMEMN N‘EEI:IED ail plafies, mokors, &g
ment. RiE pay. S Wi Shrafring pan LEkkng
u QUICRKLY at s |||. spare time, FF Bullatin.

galion. Addeess

N
American Sehool, Dopt. A-645, Droxel at EBlhI Chicago

Correspondence Courses In LOWAS

RADIO and ELECTRICAL ENGINEERING B &

ELECTRICAL EMGINEERING, dot good grasp of wide eloes=
erienl fleld, Madern, Very el pes e . Thesry mide gasy.
llﬁlﬂ I'.HGINEIH‘ING- Er ronn,  phodn-
#a ha e techniginn
AT -"'\-Iurl-! b k rim Turnlahed.
s far

I:i‘.'ll.l'l tHGINlEH‘IHD 'SI'HIIID'I.J -i! Lim.:*nln. Habr,

ey 8 DEG REE AT HOME

From A Chartered Educational Institution
Emiplayers Now Drm:lnd Gra |alrs wWith Dugml
iE  Deproe Cauras 1 " e
Medioal - Juyprisze I's

FREE !

&, Ll ull, . Fan ik
AB10-UF, Sherldan Raad.

ekl
t Foundation,

[ d.
Chicaga

e~ 2

DEFENSE INDUSTRIES WANT
MORE TRAINED TEGHHIEMHS'

agn of TRAINED
w=wish big gny bor

.H Techmecians, 1
p—Alrcrail W-Id-i-n Arc elding Oparators,
ll-‘ilﬁtlrl-l'ﬂ Engirmars (. 5. D=

b= 1
M KNl ey Roosey

LEARN mRikinG GAHTﬂﬂHIHE

A ||||a Aip |||| 'in:l ‘-1:-|I|l|-1 that, I an heldiped I

I erhr-\rl nl "P-rrrr

MILVHIUHTL' SCHOOGL l.'ll' EHGIN!!HIHG
FM LN, Brapdway & E. Stale, Ml waukes, Wis,

In answering an advertisement with a eoupon, be

3

how Inventions are sold
—with the help of this
frec kit of books!
year old patent attorney
firm shows you how and

r

special ““Certification of
Inventlon" form—youwr
first important step in

C.A.SNOWECO

EE iventors iy

MAKES PATENT
) PROCEDURE EASY

rotect vour ldea—seo

This bh patent protection. Here
uwre the answers to all
Your guesstions—yours
for the ssking. Fil out
coupsn—no obligation—
absolutely froe.

rovides you with a

Regirtered Patent
Attarmayr Simce 7S

119 SNOW BUILDING WASHINGTON, D. ei
| D0 | S e P R T PN e e e G i i P T R, I
I:I:T\'.ttl’l.'l[.. !

sure Lo write name and complete address elearly.

Fn']:- rié farF appartiifities iH F aul
\I-'!Eki f practical shop work in the great
o Sho o Feal RALNCEequipimett,
t N wl pdvanced education or expericnce.
yment Service for life. Many darn
fall s tndn)' for free b
izl have
ALK QAT LIl g,
DIV, Coyne EI'EI:I"'-E:I'I Schaod

H. G, uw-s. Priva., RA nr
50 5

0 5. Paulina . GE-JH nicayo, llineis
Send Free Ib..L.1|:<| {1
your > Pay-Tuthons After-Grad
HAME S
ADDRESE —
CITY STATE

U. S. GOVERNMENT JOBS

RAILWAY
POSTAL
CLERKS

Many other
Jols.
Carriers
Clerks — Tn-
spectors=—Arconntants = Stenag-

Cosvrmment
ci {53
= Postoffice

sl Reral

raphers—Ty piae———tr.

SEPTEMEER, 1941

€1260 to 52100 First Year

FRANKLIN INSTITUTE, Dept. A-196, Rochester, M. Y.
Sire: Rush to me. without charige, copy of $-pame book,
“How to wet n UL & Government Job,” list of positions,

and full particulars telling how to gqualify for them.

MNaime

Addvess.____________



"YOU CAN'T 7%/+4 THOSE
THRILLING FOREIGN STATIONS

; 1942 2 MIDWEST

SUPER BAND SPREAD CHAS5/S!

=1 RO

NOT JUST % BANDS .\t
NOT JUST 5 BANDS , BUT ...

9 BANDS |

ON SIX DIAL SCALES

75 compLeTe |ENJOY 20 TIMES EASIER TUNING..
CHASSIS PUT THIS NEW CHASS/S

B e TUbe vun | /W YOUR PRESENT CABINET Y

Tenna Leoap Aerial .

Ready To Plug Inand Play | 0 7.1 L @] "3 fll [ * & YOU

. \ FACTORY-TO-YOU
30 DAYS TRIAL SAVES > 50Y%

EASY TERMS =
'2¢ 50 TRADE - | N[ [P\ Vil

v - on Many 1942 Models

O GET the wholesale factory-to-you

price when you 11u3r direct from Midwest
- you save up te 5055 — and you secure 5o
much more in p:rl‘-:-rmmw: and in racdio
;1: allsm, Midwest offers many sensational new
eatures, this year, including — exciusive (in [=
popular-priced radics) BAND SPREAD cf:ﬂtt.'[;:ql'-f'I'..-SF.g:r;,:un:}::
TUNING which makes Midwest radios 20 lgeard ., , jmt one of 00
times casier to tune — makes them 10 timea | features offered In Midwest 14-

more sengitive than ordinary radics, And wait Jlube radios, They spread the
until vou hear Midwest’s Crystal-Clear High High Fldelity tooes sclemtifics
Fidelity tone and pew wivid realism. ally throughoot (e oo —
" T o 2
Enjoy Today's Finest HOME RECORDING 'Prevent “ilrectional effect.

Enjoy fascinating enteriainment with a Mid-

west sutomatle record-playing B, 11 or 18- I 6 T u B E s

il e B SLM L] FILL IN COUPON AND MAIL TODAY OR JUST
e e T R N 8 SEND YOUR NAME AND ADDRESS ON % POSTCARD

af Ellt{ftnlm?f,ﬂ:- h;uu.-ar uglr.u twelve 1l}|!u$ ' = -*-\",

or eleven neh  recar may be play o

nulomatically. llsu'_r your tadlo the Midwest 1 m IDUJ EST f-"":.‘:.' wie Rﬁ DIOJ
%‘;F:}I;t.éug{'iuuﬁ:hﬁ; L{Eil;ﬁ;rm : PAAMUFACTURERS OF ¢||.~| TY RADNOS SINCE 1020
mlay for big, FREE catalog, festoring :

many beantifol 1942 factory-to-you radie : Mlidunst Radlc Compeiten

chnssla and consnle valuer = from 5§ o 18 | (Ceeineetl, Obie, U5 A, Kame ... - 2 J
lubes — Ineluding Automatie Records | Dist 15-B

Changing Radle-Fhonographs, Home-Mecorder, | Send me your new FREE  Addiss oo 1
gle. — from 11,55 do $212.50, i Catskeg, compleir detaila of I

wiif libwval 30-duy Trisl aller Town Siain I

DHDL 15-B, The Midwest Radio Corp., Cin“ti, Ohio | wnd Tnetoay topau procen. U pests Mok vy Eis Masty. Bl hern [ 1 e iy

— i —— e S e i S
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WANT AD
MEDIUM

Advertisements in this section, 35 cents per word, cach insertion, minimum 10 words, payable in advance
To be inserted under proper classification in October issue, copy should be in our office August Bth
Dectober issue on sale September 1st
Popular Mechanics Magazine, 200 East Ontario Street, Chicago, [llinois

F. W. Johnson, Manager Classified Advertising,
Popular Mechanics Magazine, Chicago, lllinois

Dear Mr. Johnson: We suppose that you are just like oll the rest
of us. If we have o good article, we like 1o have the ather fellow
toll ws so. This being Friday the 13th, it might bring you good luck
if we told you thot out of twelve mogazines that we carry clossified
ads in, the Popular Mechanics leads them oll in pulling power.
We hove o key oddress to each and every od, ond therefore keep
an occurate record of every inguiry and know who is giving us

YOU'LL PROFIT

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

make and save money.

on Thl;r back.

{Orlglnal letter on
file im our offiee)

the most business. Kﬂtp i up and we will gi\r| you anather put

Yours wery truly,

"ALL-ARQUND" REFLECTOR CO.

AUTOMORBILES—MIDGET CARS

AUTD TRAILERS

BILE Racing book, ffth edi-

wn:li [Musteated,  Instructions on

hu odies, frames, englnes. Ford A
u.ml B converslons,  Plans, AAA  riles,
ffications, Roadster racing, Indinnup=
ul.anu. £1.00 pestpaid, $1.15 C.0.D. Ray
Dwept. 33, Madizonville, Cincinoati,

:|'|1.'|.FI lﬁr E‘?

WHIRLGAS, 33, Suuer{:hnr:ea.
miles per minute carburetor
CGuaranteed mileage lnereass 207 ; power
106, Any ear; glve make, wenr, rench
installs 15 minutes, John Hanley, Manu-
faeturer, 5710 Loraine, Detroit, Mich,

TOURING Mountalns? lI.‘.Iur altimaters
tell helght in meters §2.85, ko feet §5.045.
Air Transport, Garden City. W, ¥,

MIDGETS, P!Inn.-l. arls, moftora, Com-
ete catnlog, 10¢, List 60 used motors
$4.00 up), 20e. Shippa Midgets, Box
543-H. Zancsville, Ohlo,

CHANGE Automobile motor [nto alr
comopressor.  Instructions $1.00, Tuck, T3
Shirley, Pontine. Mich.

FORD Ownera and mechanles—learn
huw to make your old brakes work like hy-
P e B Prre st s Hrnka

RIE ree mils 2]

Floater Company, 4022-F Lake 5t., Chi-
c2go,

INCREASE The horsepower of your Ford
VE from 85 Lo 120 ho. without supsrchars-
ing. Send £1.00 {or detailed, simple lA-
structions. Power Associstes, PO, Box
0l=-A. Wilmineton. Delaware.

BUILD This powerful. inexpensive sua-
percharger for any automobile, Adds up
Lo 8 horsepower. Complete plans 362 colns,
Box 4. Enst Snn Dieso. Calllornio,

FPROFESSIONAL Midgelt racers, two-
passenger roadsterds.  Midget motoreveles,
matorscooters. Guaranteed motors, wheels,

arts, plans, Handbook catalog—125 fllus-
fnttum. plans—2o0e. Midwest., Box
1058-00, Chicaga.

AUTD SUPFLIES AND EQUIFMENT

BARCGAITNA—Waolders, compressors, bat-
tery ehacgers, car Washers. Liberal telal,

terms, Write Hobart Equipment. Box
M-913. Trov, Ohio
GENUINE Hull nuto compasses. 6196

Ior standard models, Copelnnd Hardware,

Copeland, Knnsas,

RECLEAN Used oll_without cost. Par=
Heulars, P, Gerwlin., Falrview. Okia.

FLATING Dutfits for suto parts, Coo-
nect to o battery. Mo tanks used. Pree
partienlars and proofs. Gunmetal Co..
Ave. J, Decatur, T

SEFTEMBER, 1941

READY MNow—Plans for nine new Jim
Dandy Trailers ineluding slx modern house
trailers, Catalog 102 Also new edition of
Traller Bullders Manual and ecatalogr of
parts, supplies and eouipment. Price 15e.
Both 36c postpnid. Troafler Supply Co..
5120-A Fulton BL. Wausau, Wis.

MOTORCYCLES, BICYCLES, MOTOR
SCOOTERS AND SUPFLIES

YIWHIZZER Bicvele motor. Quiet, de-
pendable, 4-cyele, 19 h.p. Blevele struc-
ture not weakened, cenler of gravily une
changed. Looks like motorevele.  Esslly
installed, Purther inlormation and fs=ar=
est place to see. write Breene-Taylor En-
pineering Corporation, Tald MceKinley, Las
Angeles, California

BUILD Comet motorscooter mow!

Save

05, :!lm%h}r ﬂeﬂ ed, sturdiest parts
available, (O pl.l.'l'_'l. tires, wheels,
MatOTs. Ldtl!'l‘llul'! drawin I5c. Comet
Cyele Company, Bq-r A0AT, ndisom, Wis,

BUILD Power scoobers, midget cars, Wae
supply tires. wheels, motors.  Lowest
prices. Bend 10c for plans, ete. Bubld-Ur-
Own Devices, Dept. 0A, 536 North Park-
Bide. Chicago.

MOTORCYCLISTS, We can save you
money on parts and accessories, Bargoin
Iist and decal freo. Tllustrated Henderson
lisk 10c, Triangle, 1111 Waszhington, Chi-
CARD.

MOTORCYCLE Englnes with alr pro-
hrl'l.jl:rumtac?. Storms, 190 Broadwary, Ashes
ville, B, ©

MOTORBCOOTERE, Tana.
ing kits. Imnptoved models. nknlog, L0c.
Circuiars  Iree, Shipps  Midgets Box
[M3-MH, Fameaville. 1,

BUILD And sell 2 hp. midget car, 1 hp.
“wepoter,'’ “seapbox' racer engine, «lec-
tele “'hike’’ molor—many others.  Combi-
plete plans, photos, drawings in pew 63-
page book. Onply T5e¢ (0.8 p  stapips,
Midget Mifgrs., Dept. P-11, Kearney,
Nebraskn, e

20 SLIGHTLY Used motor scooters, lnt-
est madels, formerly sald for £115.00 and
up, While they lnst $65.00 ench, Write ar
wire [or [ree enbhlosie and information La-
day. Gem Vending Co.. H05 Penn Ave..
Wilkinabure, Penng.

MOTORCYCLES, Reconditioned. New,
used. parts ood eceessorics. ALl mokes,
Large stock. Bargalns. Illostrated cata-
Iuw. Li::m Indian Motoreyele Sales. Kansas

City. Mo P LA

HD’I‘DRECDOTEIT.E Miduet cars!

s, bulld-

iy built, Complete plans snd lUiecoture
on wheels, tires. motors. transmissions,
ele., 10e, Honsakers, Masonbtown, Penna,

ALLOY Pistons—E3.00. Harley, Indian.
Henderson, Excelsior, Cleveland, evlinders
reground, scores welded, new and used
parts for less, Catalogue and. wings pin
lie. Dallak B11 N, 8th, 5t Louks. Mo,

MOTORCYCLE, Hrh. necessories. Most
complete stock. New and osed. We spe-
cinlize on mail arders, What do you need?

35 poge catalog 102, Whitman Motarcyele
d: Bupply Co., 405-0 Bonthwest El-ru..'mnv
sns Clty. Mo

AVIATION

LEARN Aircraft. mato mpchanl.u body
repalrlru; welding, elecbriciby Etevin-
son's, 2008 A Mnain, Kansas Clty, Mo, Es-
tnbmhsd 1932,

Barmnes" Trlih:r. .'[ne:;p-enuiﬂ
mrﬂii lmll:l. ﬂet proficlent  handlin

Operates  slightes
breeze, Grut lun. Plans $1.00. Eugens
!l;!:ln-rnu.

B30 - 3rd Ave. So., BE Pelersburyg,

AIR Mechanics new book. prepares for
alreraft and engine mechanic's rating
Hiustrated $3.00, Oround Inatruc
Mew aviablon repares for l.v:lltlnu.
ground instructor on all subjects. Illus-
traled £3.00 postpeld or 0.0 Quix
Bystem, 1435 Flower 8t.. Glendale. Calil.

GET Into aviation! Earn #3000 tn um
R ¥EATF B3 [.r" lot rnechn.mr. af peronautical
engloeer, e |.1 woui ond assdst grad-
uates in locating civilian smploymeont os-
Eepitial to natlone] defense. Big mand.

Hchool governmeont approved. Write for
Information, Lincoln Alrplane & Pl:;;lnt
Schaoal, EIT Alreraft Bldg,, Lincoln

PROPELLER Headquarters — Origlnal
deajgnora, all ivpes, sizes, llxta Fres, fac-
tory prices. Convert your Ford-A lo alr-

. dingram with Instructions, 2&c, o

lightplane literature, supplies, Depend-
%_Jrg'uﬁmnd:rd Avcro-Cralt, Fi. Waorth,
E

FROPELLERS For alreraft. sleds, boats,
fans. Approved propeller rephiring, cali-
log 1. Banks Maxwell Propeiller Co.,

EI—’D T, Ft Wnrth Texas.,

FREE Beautiful new tSlli E‘ﬂ-lﬂ]ﬂE nl A=
iators’ clothing. jewelry, movelties, boolks,
insignins, etc. AMarch wlntian Equipment
CHTANY. D['pt 2-165 Emst 3dth Sireet,
Kew York City

BATTERIES, GENERATORE, ETC.

EDISON Lifestime storsge bolteriea for
light mnd power, Eldminste ncid batbery
dispases, Long guamanies, All kinda re-
bullt menerating olents, motors, and mis-
cellanesas articles At bargain prices, Free
interesting liternture, T. Hawley Bmikh
Co.. Croton Falls,

35A



ELECTRICAL SUFFLIES—EQUIFMENT

FREE 1041 Catalog. 1000 electrical bar-
E“M LeJoy Manufacturing, 847 LoJay

uilding, Mlinneapolis, Minn.

ELECTRIC FPencll: Wrltes-engraves all

metals,  $1.00 postpaid. Boyer Mig.,
I.E!I.E-I-.I Cottage Grove, Chicaga,

HORSE. 110 Valt, Emmuu.m: A
H rilt, guaranteed $8.00; other Eizes.
‘W!]mﬂ Aute Supply. 3T '.Bh. Faul Ave..

Chicao,

“AIR Compressors  194x1%%
£7.00; 21Lx3 SB.0O0: electric
$5.05, Free folder Natlonal,
Bilate, Chicage,

00 axd
drills 5 in
1615

ASTRONOMICAL Telescopes, ‘binoculars,
CAMErRG,  micToscopes:  bought. sold, re-
pajred. Bend 0o for list of instruments
?th.‘lkgud. Rasmussen. Box 294, Amsterdam,

TELESCOPES, Microscopes, binoculars:
bargnin catalog free, Brownscope Co., B
‘West 1Tth Btreet. New York.

TRANEFORMERS Rewound, coil wind=-
ing. direct reading Wheatstone bri +
Free circular, Thomas Compony, 321 -
oline, Meengh, Wis.

ELECTRIC FENCING

I-WIRE, f Volt units, $1.75 complete.
Whaolesale Fence, Hales Corners, Wis,

WELDIN G—=S0LDERING—FLATING

HANDY Acetylene outfit for all kinds of
small jobs requiring hmt soldering, ra=-
diator “repairing, lead burning. bram
sla.aab:lnwlnl: etc.  Acetylene easl -

tained. No oxygen or compressed n:-
quired. Simply attach to nestylene auto
tank, Complete with 4 tips, soldering cop-
per, hose, connections, and easy instroc-
tlona. Send no money. Pay poatman §8.00
plus PMWIEI: or send S8.00 and we will

epa.:r uﬂ- back guarantes Miles

Egg Dummh ‘n‘i’“l_lﬁl:_:'!la_!n
ﬂII%El arc welders.
gasoline and t-l:ﬂ-rl-c d.rlﬂ: iid ¥our own
mrmlﬂg. BAVE ‘nerﬁ trial, easy
terms, te nhnrt- Welder

Hox M-813. s

D.C, Mn*wemer_ inlili[ 1t yourself from
antomobile generators, vehicle motors,
light plant generators. FPlans $1.00 each.
Welders Clob, AB-3432 M-Mnart. Chicago,
For sale: Vehicle motors, welding supplies.

A0, Welders, plans, materinl. Prea lit-
erature, Holgerson's Service. Canton. Kas.

MACHINERY, TOOLS AND SUFPFLIES

ATTENTION: lumbers,
ollfields, well dri!]ers mlru t].;ru me=
chanics, industry. We ]:m.'re erre:.ted B
slip s num:n.l.shium Ll.g
E" ench. Plans for mu.h.l:r.u: 1
low & McCan, Box 156, Kokomo, Ind.

TBUILD Your m machine tools, Bquip
rﬁ‘ur shop at blg savings, We furnish per-
tly dead . shop-tested :l.l.r,:lngl.r'rru-
fessional blueprints end quallty mate
for g maochine, shaper, band saw an
21 other metal and wosdworking Lon]n
MHever . bﬂm Ealnt on qup.lbt;.r d:ﬂ
price! ne—32 ilustrate
alag. Ll:"ﬂ.-iu Maochine oql-ﬂqmpl:ny 'Dupt..
M-8, _Hox 116, Station A TLod A les

“ac g, n-emm;t. tosls bmnht.
—aoid. Howell, , Eas

ILOIL,

DE LUXE Lathe tool _glmt. grinder, You
can build it. We { |.1 castings, mate-
rial, plans. Send for particulars.
Starr Machine Shop, !tl ngfisher, Okla.

LISTE Of n.II 'l:lnlhetl Btates manufactur-
erg—I0 names for $1.00, Stern, 6220 Ellis,
Chicago.

CONCRETE Building block machines

“hlka™

and molds. Ensy payments. Catalog free.
Conerete Machine Co,, 5129 Scouth Comp=
ton Ave., Bit. Louls, Mo, s

MACHINISTS Tool chests at bargain

ces, Circular free,
ey, Berwyn, I11,

13" x5" WILLARD Lathe with map. Mo
2 Pratt & Whitney hand milling mashine,
four step cona unu Write for full par=

ticulars. Cincinnati Machinery 4 Hum:lf
Enmnl.mf. 217 E. Becond S5t. Cineinna

Cepuder, 3603 Wes-

H‘ILL Grinding atlachmenl, preles
$8.85, used with bench grinder. Literature
?gwgm“‘t' Tractor-Lite Co.. Bidney,

BOATSE, OUTBOARD MOTORS, ETC.

HAYAHS, Outboards, rowbonts, duck-
bu-aba Weldwood Ready-cot Kits. Catalog
| Cre-Craft Boats, Millburn, Mew Jersey,

12 FOOT Plat boitom rowboat, Com-
plete plans 35¢. Free catalog boat-building

ANTIQUES, RELICS, INDIAN GOODS,
CURIOS

GLABS, Books, minerals, curios, catla-
lus Sc. Junes Antigques, Hnrt-hhrln-:-h.

WOR[?E

a Fistols, o 18t
10e. Ranm Abels, ‘8004 Lexington s

lans, The Rudder, 15 Murray Street, ¥
L L Hew ¥ nEton Ave.
BUILD Your own boaf irom our plans cHlHﬁmL]..n'a Indian Craft Muse

paper patterns, {rames or materials .F end g rep

I0c for clrculars, G in Boat Company,
Baginaw, W. B. H.lmi:;-“. e e
HUILD Your own boat wilh Enock-down
frames. Easy to Em‘. together. Bave 31/
builder's  cost. ig boat  eatalog—25c.
Ba;%n’h Bost Cao, 13 L. PM, Baginaw,
MARINE Power—Easily convert Ilrlg
Ford motor {domestic and forelgn) wi
mmnl-:tgll.:lltl gﬁﬂhu_ {:am Lu catalogus
FPhilndelphia. Penna. i hal
BOAT Blueprints and full size cut-to-
Ahape paper patlerns. §3.78 up.  Latest
mﬂ:ua BN s Bant eatalor 106
{ Baoa to Build

oR. 10c.
sine hardwars cathics They SHim s
Boat Blueprint Co., Station A-88, Cleve-

:qu
UTBOARDS — Bave [x]
E:I.'h. all makes and mnd:.]’:.. B 'I.H#
113 mutnn Crandall a8y
. Boston, ll‘lu

ED.;!.T [lul;l.n.tﬂ ATE hl
slonals. Complete
Westlawn, Hmtﬂlll. H. 4
P T P T L
Company. Dept. D. Nu‘arl'.mﬂ J,

FREE With each rebullt motor pur-
chased this month this extra t
nbsolutely freem full ean, |tni§::uiu?ueﬁ-
Eﬁﬁrlé’.r“é?“.n?‘r“uiﬁm*"'”” o0 out-

L]
baard b nll mmices, l:na'ld:t ﬂﬂr—
b'rlnn :I:Iatlnu with Informa=-
tlon bont design book 10c, Ch:mm: bi
geat denler, Masters & Son, 2 ﬂh&
cago Ave., Chicage,

EFORTING GOODS, GUNE, FISHING
TACHKLE, ARCHERY, TRAFFING

SEE Baseball and feotball games in coms
fort with a “Grandstander.”” Also for ca=-
ele.—anywhere nn oesy,
o geat with 'ﬂll.‘k 1z mesded,
Folds compactly, Only catpald,
Write for free catalog. Memum OOEPANT,
Ine., Glendale, Californin. Dept. A.

FOR Bplendid appearance and g com-
fortable grip on :rm:r revolver use "GH -
O-Cripa.” Only §3.50 . POS s
Write mr free catalog nrnnun fishing
and archery items, Mershon Company,
Ine.. CGlendals, C:all.forniga_mgt A

mﬁtllu:

:l;nnuiwnrli of all Indian tribes. Jamaica,

INDIAN Helics, beadwork. colns, curiod,
minerals, old glass, If.‘.‘tm]ui Ge.  Indian
Museum. Osborne,

TAXIDERMY

3

today for selection mnd price List, Jopas
Bros,. 1049 Broadway, Denver. l:?c&u.

DOGS, PETS, BIRDS

EAUTIFUL Reiiat,urtd. Nw:‘mmdln.nd
nbdu of the better type. Do
ute 62, Narth Rudlh.; Hm w.a ‘hraed

Newfoundlands _exclusively.
8T, PERNARDS—AIl brecds—details

freel Book 14 photos, descriptd -
E-ihzcd hr:oda 25c. Royal Kmﬁ&l?.“Nr:,w?

Chazy, N. ¥.

EPDR.’I‘E!.I:E!N 200 Palnters, BE“-E‘E;
Straight Cooners, combination Hunters
Rabbit and Fox Hounds, Heasonable, List
iree. Ramsey Creek Kennels, Ramsey, 11L

“BEAUTIFUL Pure whjtc o o
Ansonis Kennels, Mose, I DI.EOJ i

FARMS—FARM LANDS—=REAL ESTATE

GOVERNMENT Land §1.00 acre up. In-
formation all states I5 cents, Mational
Tax Service, 10374 Mojestic :H;In’g., Datraoit.

RIVERSIDE Farm; $800 down-=39 fer-
tile mcres fronting concreta hlmw : fur-
nished B-room house, bath, eotTic-
‘ar barn, p«:rultr; num. unlr mm} pige

Tree catnlog 1 l-TtEnIn-i many states,
Eﬂm.lt- Realty, ﬂ&ﬁvl‘ Ave., New York

¥.

SEE The Highlands of Louisiana, Chalce
cat-over land selling at low prices on lib-
oral terms, :Dﬁl:rlpt:lw h:rn sent upon
request, g-Bell Farm Land Cerpn,,
878 R, A, I.-{II'IE Bldg., Knnsas Clty, Mo,

TG00 Form  borgnins. | Weshington,
Minnesota, Montana, Idahe, Oregon,
Morth Dakota. Dependable crops, {avor-
able climate. Write [or literature and
lsts dmrthlnr t%lcnl farms for gsale,
Epecify siate. 118 Northern
Fnc:ﬂe Ry.. 8k P‘lul. h-lh:m

ARCHERY Equipment: Catalogue free.
!-ﬂd West Archery, 2208-A !:ut 8th, Chi-

EH.JLLLEHI:]E Wear with l. "ChlJl-eM!"
Giun Case.  Write for cata f
l::mm:a.ns, Inc., Glendale, Cali uml& D:pt.

4 AGRW. Hear White River, unim-
5 dow

proved: Iand. $1840. n. $5
Ennmiy. list mnd literature. Hub-
m, 218 Grossman .. HEAnzas Olky,

FARM MACHINERY AND SBUPFLIES

EDW And arrow kits: Por making lem-
onwood bow—six arrows $1.78. Postage 30c.
Canstruction book 30e, Catalogue Ifree.
Archery. 617 South State. Chicaro.

BOWS, Arrows, raw materials. Catalog,

3. The Bow and Arrow Shop, Maryville,
Tenmesses.

ENGINES, MOTORS, DYNAMOS

REBUILT mmlra single phase,
$25.00, 3 h.p. $45 0, other sizes, [}encnﬂ
Fepalr Bervice, 3'?-12 Did.EI'I. Avae, Chieago,

BARGAINS — Welders, electroplating,
orf generalors, goaronbeed, Liberal

EE':?:B. Write Hobarts, Box M-314, Troy,
0.

1730 }IF AC motors, guaranteed $3.00.

rl-n-u-. E rntors,  Q@ueenm City  Elecirie,
510 8. Californin, Chicago.

15 HUH'_EI!‘.' 3454 Bp-e:d. repulsion indus-
ton, alternating motors §10.54; uquﬁm«d
with & 1t. ball huﬂn%ﬂulbl&: shuft $I2.00,
Butler Eleetric, Milwaukes Ave.,
Chicago.

36A

COMPLETE Camping, hunting eguip-
ment. Used guns. Catalog. Stamp. Howe
Fur Company, Coopers Mills, Maine,

BARGAINS! Gun catalog Be, ﬂs‘l:dnz
catalog 5c, camera catalog 10c,
catalog Sc, medal-award catalog ]ﬂc,_golr
El;;lgtng Be. Warshal's, First-Madison:

FIELD GLASSES, TELESCOFES AND
MICROSCOPES

LENSES—Hulld your own telescope,
fleld glass, microscope, riflescope, ele. -
sortment  of  fiftecn—g1.00 pmtpn:ld.
Blightly chipped on edge. Eatisfaction abe
solutely ranteed, American Lens Com-
pany, North Mayfeld, Ghiﬂal:r.

QARDEN And smell farm tractors, 3§ to
# horse-power. 37500 nnd up. Ride or
walk, Catalog free. Bhaw Mig. Co., Dept.
PMi, Galesburg, [SA%,

FOULTRY AND FARM BUFFLIES

MAKE Mare money from Itry. Learn
how others get big dadly mnm. Read
America's ]!‘Edl!ll pu‘u:ltrir magazine, Flve
vears £1.00, six months 10e Foultry Trib-
une, partment E-27, Mount Morris, I1L

MAKE Money raising broilera. With
H[uw:r"ﬁ Battery Brooders. plus good
you ean start aelLlna broflers prof-
ltgh:l:.- In 9 £o 00 wesks. mmm:ut,e ‘nrull!r
plants &8 low as $£27.85, freight peld
Emall down pavment. easy terms. F't'l!&
Brower's 100 page catalog explaining brodl-
ess, Brower MIig. Co.. Box H-01,
Quincy, T1

DEPENDABLE Chicks, $3.95 por hun-

dred up. Twenty breeds. Oldest Nlinois-
U.8, approved hatchery. known for fair
dealing. Chestnut  Halehery, Box 40,

Chestnut, Ilinois.

POPULAR MECHANICS



FROFITABLE OCCUFATIONS

TOU'LL Like rﬂltrnrjnp mlrrocs,. table-
wpre, making chipped glazz namenlates.
slgns. . Write Sorinkle, F]-ter B8, Ma-
rion, ]nd]nna.

MAKE ¥our own Fiexible Molds, Sint-
yary, Art Croods, Novellies, Artifleis]l Mar-
ble Flooring, quul:d Marble. Literature
[ree.  Kemico, 108, Park Ridge, 100

DRAW Beautiful girls, Earn blg money,
Hew nnatomy-oude uul.ﬂt :rn.l.n.s REYOnG
to draw free_hand f"' 0 gorgeous
nude poses, Send §1 for mmpler.e tralning
.:m:lu ng Individual critieism, Money-

nck gunrantes, Ray Rogers, @07-24 Ar-
huclﬂe Bldg., Brooklyn, M. ¥.

e e A s a b —

MEN—Women, rate “Bpectalty Candy
Factory™ home, all or spare time. Oppor-
Lunity for smu.d}' income, {(Our 32d year.)
_Rngsd.u.lr.- Chpdies, Eask D:Fﬂ.ﬂ!l.' M. J.

GOLD Btamping. Fascinatlng,
able. Free booklet, Home City Special-
Hes, PRMI1373, Bpringfield, Mossachuscetts,

BIC_Moncy Falsing rabbits, Wor short-
age. Free clroular,  Robbitries, Bowling

reen, Henloeky. :

STANDARD Rabbit, Pet, Milton, Fenng.
3 years §1.00, Bnmple dime,

RAISE Ansurs. rabbits. Wool brings

00 oAl Orinstead’s, Carrollton, T

mn PRGM Hall acre! Orowlng gin-

Beed, contract supplied. Fall plant-

tpg " Particulars 10c. Asasciated Orowers,
Dept. 10, Bt Norbert. Manitaba,

STUDY And become & lloensed proctis
tionor of the new psye u'lnglitu.'l. religious
conception called ''‘Oneness’’ for health,
happiness and bfﬂ-ﬂ:rlu' for aplf and oth-
ers, Home study course. Exclusive beccl-
tory In your district now open. Be fArst
T.000 word booklet free, Wrile “'Oneness
Boclely," Box 71, Btoneham, Mass,

WILL You give uws &7 flrst D600 you
make? Afternoons free! Work __h_?m!'.
§1.000 menth reported (exceptionml—full-
time), Expect surprisel Box
240, Han Hernardino, Calif,

840,00 WEEKLY. Made growing mush-
roams for us, fresh, dried, Dominion pat-
ent 31583. Free spawn, North American,
Mﬂ:{' Taronto, Cnnndo.

ANNOURKCING N'EII home study ColrsE
In commercial boking. Good field. Nearly
depression pro Camman school educa-
tion sufficient. Send for free bookiet “Op-
portunities in the Bakine Industry’” and
requirements, HNationnl Baking Tnstituie,
1315 Michlgan. Daept. 3431 Chicngo.

ANGORA Wool rebbits pay. America’s
fastest Fr:rnrln.: Erl.dunh;. Bilart now.
Dakotan Habbitry. Oakes, North Dukota.

RAIEE Chinehilln rabbits for us. We pay
up 0o SiX dollars each. Catalog and con-
tract 100. Mook catnlom, Year subscoription

Rabhit Mpgazine 25c. Bwahl's. Bex 10,
Holmes Park, Mo,
BOOKS, FERIODICALS, PICTURES,

POSTCARDS

ANY Book (new, oul-of-print, vdsed
promptly nuppu'cd‘ Lowest lPFI'EH' i
for free IJI:I‘EJ Lalogues Prol's
Euut Bhop, ] .ﬁ.rndl-a. Gwrt. Pentine,

Bﬂlﬂ' Dargiains: catilogie Iree
Rumt:b—l':!.l . 30 Church. New ¥ork Oity.

Rent boaks by mall | Cl::ulu.l.m;

b'y
L.'Ibunr. 2660 Rochester. Dotrolk, Mich.

bz BUYS Back dated magazines, Do-
mestio, I’tm:ll:n art.  Also over 100.000
used and new books on engineecing. seie
Enoes, chrmilm' rology, lnw, ctc. Cot-
alog 10¢ {rcfunded), Cicorone's Book &
Muogezine Center, Bl Pirst Avenue, New

York City.

BOREWBALL Magazine. Sample cop
Mo, 7164 Heans Bidg. Los Aogeles, '|:}|:|.I|!",.I

MAGAZINES, Back numbers, lst 3e.
Magazite Mart, Roslvn, N. ¥,

GAMES—ENTERTAINMENT

"HOW To Perform Stunta of the Stage,™
10c booklet, teaches Arst tricks of jug-
gling. baton lwlrlin: actobatica, IHrlat,
wnm]-nqulsm. [T d Brothers, Pub-

healrical p .. 58 West Wasll=
ington, Chieago, TIL

PFLAYS, Operetins, musical comedies,
completa minstrel first-parts with song
progeams, blackface skits, vaudevllle acis,
monologs, dislogs.  recitations. fuvenile
plava and Bofnes, midlcal feadings. enler-
tainments, make-uo goods. Cetalog fres,
T. B. Denjson & Co., 103 N. Wabash. Dwept.
11, Chieago,

SEFTEMBER, 1941

MAGIC TRICKS, PUZFLES,
JOKER NOVELTIES

MAGICIANG Catalo
Bterling Magic Co., 3
Aieh

MAGIC Tricka, apparatus.  1llusions.
Hew, exclusive line, Lists dc. Mac's Magic
Shop, 506-B Main, FL. Worth., Texas.

AMAEING New 168 paure Mamic cnln.lnjt
now on the press, 35c reserves Your copy,
Order yours now, OChicago Magic Com-
pany, 2300 Manon Ave.. Chicaga,

WORLD'S Largest orefessional magie

shop keens vou in towch with latest teleka.
To recelve mallings sund 20g for 1941 cal-
alog, Holden, T W. 42nd 8L Hew ‘I’nrk_

MAGICTANS" Huu.qunrters-. 216-pag
eninlog, pocket. patlor, prolessional irl:h
ﬂutﬁ' Kanter's, M-1311 Wainut. Philadel=
nhin.

THOLLYWOOD Speciall MARicians but-
fton, catmlogue, ghoat illusion and fres
trick for 20c, Mamic House of COharles,
Box 888, Hollvwood, California

“JUST Dut! Hew 1041 {:EtI.IiI}E S Lricks.
All the Intest magic. Ensily learned. You
amaze-mystify [riends ab once. Lorge @8-
soriment. Lowest prices. 100 pages, pro-
Tusely [llustrated, Send 10c Loday! ¥le
Douglas, Magicland, Dallas, Texas.

EARN Monoy in any crowd. Oall names
of strangers, tell unspoken questions. Pro-

mneweal tricks 10c,
Jahp R, Detrodl,

fessional course mind rending. spirit writ-
ing, etc,. 51, Henderson, A1, Ban
Bermarding, Callf, i
WORLD'E Punniest catalog! MNew! Dil-
ferent! Mungic for everyone, Pockel tricks!
Jokes! Ower 600 |1:|m-tra.r.1m:ur Now 1

. Quenns ‘l.l"ﬂllll.-

REAL Good nﬂrt;s' trick, information on
44 others, 10e Hunter, Box 380-B,
Evanston, Illlu.nr_s..

STAMF COLLECTING

POSITIVELY Grentest [ree offer—Iatestk
Beott's International $3.50 Stamp Album
=cOVETing entire world, contains 34,000
Mustrat descriptive :pnl:l:l. Sooll's 10432
standard $3.00 cotalogue *Philately’s En-
ciclopedin' —=hath absolutely free o ap-
plicants for foreign approvals becoming

Yick Lawston, Dept.
N Y.

customers!  Plymouth, Dept. A%, Bell,
Califarnin.
" FINE Approvals, freahily mounted. PRat,

personal service, Tell me what countries
o collect and I'H zend their stamps.
E:Llll'tlncr. 06 Enst Fourth, Long Beach,

ﬂlﬂﬂﬂ CATALOG value Armenia for
§6.00, Colleetion contains 136 different
rare Armsenia. Send posicard for catalo
numbers—huge st  bargoins!  Dopal
Fletd, Monrtoe, M ¥, A o i

VATICAN Oity, 3 different bc with ap-
provals, Emplre Sales, Dox 268, ring=
feld, Missourl E

0 U, 8, 2% with approvais, Guy R,
Z:E"raeaa. R.E. No. 6, Box 465, South Bend,
.

RARE Old Samon set 5o with approvils,
T. 4. Bailey, Pierson, Plorlda

0 DMFFERENT United EL'l.tl':s Flmmps
1.00. Dellingers, E21-N Caldwell, Char=
otle, N. C.

100 DIFFERENT 1U. S 10e with approvs
ﬁ'ﬁu Monjar., 1542 Waverly, Clnelnnatl,

o T 8 or !'nrnd-:n
each, two 2hc. 30

n.dl:nn:. Pennm,

BCARCE Yemen, Indochina sle owatl,
Grenoda {George VI, Hatay (new coun-
try}. Ascenston (large bicolored utmrﬂn'.
J¢ appraval ampliuhu, Moumblow, %
1IM. Rosebank, N, ¥, %

100 DIFPERBNT " United  States  30c,
Plllault, 528 Broadway, Oakland, Oalif.

CHINESE Stamps. Deal direck. Ohea
er. Approvals. H. J, Wang, 8 Lang-Ch
Hutung, Priing. Chinn,

510 UNITED States stomp mnd illustrat-
ed brochure Canada slamps o, Pelerson,
Bax 3. &t. Paul. Minnesota,

50 FREE, Catalogued 1. Album Jeo,
BI.I.ILBI.'I!. 13 Winter Hill, Mnpss,

71 DIFFERENT U. &. I0c, approvals,
Album Service, Roukte 57-13, Sioux City,
Iﬂl‘ﬁ .

1941 BETAMP Catoiogus Irﬂ! “Lists Brit-
ish Worth American, mlled States, [or-
elgn, free. Gray Etlm[l, Dept. PM., To-
rontoe. Cannda.

TRIANGLES, 10 Different, 10c Worth
ﬁh ﬂ.ulu;walu. Clyde Thompson, Merris

4 BE.

blags, 1fc
Bingamamn,

SENSATIONAL Combination offer! hig
packet 105 different including Icelnnd,
Manchukuo, Ecundor {(American fng in
full colors), Dansg: nirmails, commemo-
ratives, triangle Atamp, &4 United States)
complete setb Undted States telegraphs. cnt-
ploging 208, Padcket Britisli Colonies, [n-
cluding Gwailor. Hyderabad, Burma {new
couniry} fubilee and coronntiions. Scarce
Far Eastern republic ontnloging G0c.  Big
ilustrated lists of other barmains. Tolal
catalog price over §3.001 All for only be to
avproval applicants!  World-Wide Btamp

many. Department §00-N, Camden,
Kew York,

" BEYCHELLES, HNeid, Cavmans, Man-
chukuo, Brunel, Turks Caleos, British
Holomons (Cannibalundd, Evervihing 3c
with npprovals, Viking, 130-% Clinton 8L,
Brookivn, N, ¥,

CHOICE 500 U, 5. or forelgn—25¢. Free
chet o boglnnecs, Morthesst, Box 6518,
Kansas City, Mo,

TLOWEST United States stamp  pricos,
Free illustrated catalogue, Creevey, Ber-
Wwick, Penna,

T BCOARCE Triangle airmalll  Wonderful

macket 115 different froom strange -umm-
tries. HBritish colonles. Haltl, Tasmani
pictorials, ete, 5 with apoprovals. R:II.".-
e, BS Massay Si. New York.

0  DIFFERENT  Dominican loc

{stamps). Silva, Box 801, Trulillocity,

Dominicanr —_
ONPICKED! 1060 U, 5. revenues on doc-

nments—Iie! | TO—50e). Vanveorhis,

Hyndman, Penna.

U & Mission mixture hanvy with com-
memoratives, pound 40e, 10 pounds £3.50,
postage extra, M. North, Box 209-A, Bryn
Mawr. Pennsyleanin,

B ICELAND 10c With ar:Fm-uu. Baner,

3115 Rice Blvd., Hounton, Texas,

FREE “Annlversary” price list.  Dar-
gains galore! W, Torgesen, West Engle-
wood, N. J.

U. 8. Lindbergh nirmuoil unlr Ii»c (1] .I:I?l

roval applicants. E P, Johnson

orgnn Hill, Californla,

200 UNITED Sintes stAmps hE’f.l:um 1919,
IE(:: _‘I‘_ii._E_!g-gh Westville, Connecticut,

“2F DIFFERENT new Oeorge VI issues
Irem British Colonies in all parts of the
warld, 5¢ with ﬁnprnﬂ Bookman, Box
145-P, Maplnrwo

WHOLESALE Eunpt:mrnu b dealers
for 10c postage. Hundreds of bargains.
%I‘ﬁ{:-mnn Stamps, 102 West 42nd, New

SUPERD ADpPIOVALE, net prices, Eu.m
171 to 1/8 catalogue, F. 3. Beals,
Tremont St., Boston, Mass.

PEX Free—A full iall sheet aof Tipex
I8 used {o answer each loan inquiry by
ale mull, Write teday Tor your s loan
information which you or s friend may
use now or At some future date. No obliga-
tions—§30 to §300 stamp loans, Bid-Wrs
E::Ir-lnﬂl' 0., 3 Commerce Bldg., Eans
BEMOKY Icl'.dl.mtli:r: commemorative shent,
lnrgest U, 5. stamp lssued. and 33 0.
Ingluding commemoratives, airmail, rev-
enies, cte. Citalogs iSc—Ta approval ap-
nlicants for fe. Curhan Stamp Company.
Gloucester, Mass

a'im”BD Btates best mi

mixtures, 50a 1.

il Tie. Poreign 00c, Hmm, 4613
Horth Raclne, Chicago. 2
[ WURLDWIDE—ﬁDr‘ lﬂl:l—llhl:.. -

fers free. Klinestamp, Kent, Ohio,

PANAMA, Bhowing "'Old Glory'' in nat=
ural W‘lﬂﬂq nksn Nica un Will Roagers,
including  gigantic  Nor H-o‘r:lulln din-
mand {(largest in the world!)  Also Fope
FPlus “peace”™ stamp, triangle, war stamps,
ele,, in lot 32 di eremt only bo with np-

rovals. Belmont Stamp Co., Depl. B,

ashinglon, I

CANAL Sone—Panami Canal commem-
oralives and Ecundor, showing U, 8, flag
in natural colors: al=o package 34 dlfTer-
enk, including “"buall fight'" stamp. Chinese
“midget,” glant diamond, ““Christ™ tri-
angle, Mosambique, Morococo, giraffe, clc,
ﬂ'ni:-' 5c with approvals. l‘oLumu: Biamp

Dept. 1. Washington, 13 €.

:Inl} FERU Prne wil.h élurr:hase. Wrile
Fanler, 6320 Woodlu [FEEW

SMOKY Mﬂuntnln su-u'rn:nlr sheet and
our fomous 25 different afrmeil and com=
memorative packet I.ncludlnlg Columbians,
Pan-Pacific. Edison. r?pr . ete.. only
1le with Ane U. 8. and forelgn approvais,
Mrroo Btamp Co., Box 888, San Froncisca,
Calil

LRI 1] ‘U'ARIETIES Available on n'nnrn':'-
als Yo up -rl.rg sofections, low [N
PEelgwin El.a.:up ompany, ¥Vinela H g

ITA



SUPER-WONDER  Offer m%inihn
stamps from Ar.u'han:lltnn {oblong),
ardania {emir}). Morth Borneo {buffalg),
chukua 1{r.mm.|.1nmleu|m|‘.|, sa.mm {ra-
jah), Cuadeloupe (sugar refining), Irag
}]lbﬂ king), :Brunrl. {barting): This entire
ot for o e o approvial unp].lemm Big
iMustrated lists free. Kent Btamp
pany. G.P.O. Box 87083, Brmk‘l:_-m N, ¥,
SPECIAL—Alrmails—21 different, o=
cluding trinngles, Zeppelin, Latin-America,
ete, 5c to applicants for best value I,E
5, Continental Btamp Co,, Dept,
Bandy Heok, Conn.
UNITED Btates rovals complete cov-
, fine qqlﬂtr.'ﬂpl‘_ratll'me prices, Sem-
lnn Btn.mps Box 536, Coconut Grove,
Florida

180 GOOD Mixed loreign slamps, 5¢ ooin.
Btanton. Niantie, Conn.

“FREE! Western Hemisphern packet,
P:l-hn e, Owens, 806 Welsh, Bay City.

3& IZI'N'ITED Biates, Including $4 and 86
stamps to approval applicants sending 3o
Er\ﬂ'w:rlh: ammp Eh:rp Flint, Mich.

WAN'I'E;]: cullefg?iuahsgcﬂmuliua%
Send ptlon a p Compa
Haverhill, Mass,

FREE! Complete Canada roval wvislb
with ;.PWIJL ester, Box 545-P,
Utica, M. ¥.

60 DIFFERENT 11
memarntives, alrmails
Cmssopolis. Mich
s, ol Tor e w0 Rt
BpLrOvAlS, Tatham Stamp Co., Spring=
ﬂ:'td-aﬂl Muoss.
OIANT FPacket 136 all difecont from
.Mﬂ.-nll Bouth America, South Sea Islands,
Includes Nicaragua alrmall. two
nmcl: unused TUnited Btates cataloging
1a and animal stamps; ma
nt%ﬂ Also 1ncl.udn fine wllc&lun IE
arent Britis lonles—Charkar

maica. Johore, etc u-nd United ﬂ-tltrs EL

nd $5 h high values. Total catalog brics
IWET §4.00! “Pl'flhml for ﬂhW 5g to ap-
proval applicants! Mystle Stamp Com-
'fnf Department 00=-A, Camden. New
arlc.

BOUTH American—100 different 10c—
with approvals. Davis. Bilver Lake, Ind,
FORBIDDEN| Exatle j“““' SLATM
AR ot Bur e 1551
T nEw
bargain packet of more than 100 different
ptampa from Azerballan, Georgla, Transs
caucania, ete.  All for unl.'r l-c to :'nmru'rl.l
applicants, Cactos  Jr. provals,
1870-B. Tucson. Arizona.
“FREE! P

B.. including eom-
Ile. Beldenbery,

ony Express sef rrwlmllu]
3c. Roberts. 408 Bullding, Bay

Postage
City, Michigan,

WANTED! Cents, nickels, dimes, quar-
ters. Ten lists, 10¢c. Beever, Box 1863-F,
FPortland, OTUgon.

TWILL P $15 each for certain Lincoln

nies! ndianheads  §200.00; dimes

1,000.00. Catalogue 10c. Pedsral Coln
Exchange, Columbus, Ohio.

COMMEMORATIVE &l:s,_ Columbia,
Lincoln, Stone- Huunta.ln "Long-1sinnd,

Cleveland: £1.00 each, Large illustrated
ﬁttatlum 26c. Norman Shulis, Salt Lake,
(11478

FREE! Farelgn coin, banknote and large
38 page illustrated eoin catalogue to ap-
proval eervice applicants, Bend 3¢ post-
;{n. Tatham Coinco, Sprl -135,
s

OET Profit and pleasure in colleching

BABS Bays: Astounding buy, exclusive

h‘!ll‘. latest Argus C3 with coupled mgu-

er, E¥nchro fAash, 50 mm, F:3.5 l=ns
g s Wy Lomb tele
F:6.6 also coupled to rangefindsr,
value, Price $48.50, unconditionally guar-
nnterd. Cowhide Eveready case $4.75
Bend for vours quick while they are svail-
sble. Ti-pame Bargaingram No. 242 Is free
and interesting, Write for  your comy.
Dan't trade untll vou write Boss Comera
Company, Dept. AG. 1T W, Madizon St.,
Chicaga, I11.

CAMERA R Repalring,
order, shutters repeired. Bellows made to
fik standard cameras! United Comera
Co., Ine, A-1616 Belmont. Chicage.

OIL Coloring photographs & fascinatin

'I'W

Bellows made to

coins,  Bend 10c for H—na a u.l.untm EE‘;,": “E'm ﬂjr;?;‘ﬂﬁ,pdbu;q]:t;r;ﬂ hm'mu

coin_catalor. You'll be deli with It | experience unnecessary. Send for fres in-

Ei Dt RGN | GRS L ST R

coin_establishment i U. S. Established B R AL, e
1 HA? Have just the scarce U, B, coins FHOTO FINISHING

Bend me li=zt, ““Mesit me by

mlJL“ Wlllil-m H. Kenworthy, Waterville,
llil I-N'DI.H.N Head cents, different dates,
also pricelists 35c.  Scholtz, 1053 Rich-
wond, Cincinnatl, Ohio.

HOBBIES AND COLLECTIDNS

TWENRTY Different cactus plants, $1.
ﬁnrm 25e.  Eulnlia, Turnsr, Afusa,
BEAUTIFUL Assorted jewel
(new) 200 for $2.00 postpaid.
South State, Chicougno,
BTERLING Btamp outflts, provide ev-
ur'.rth.l E needed to start s stamp collec-
e §L. 15 &2.70

stones,
oore, G5l

,  Gira=
memr Stamp, 333 West 16th Btreet, New
York,

enin autnit
u Itﬂiun mlﬂmllmt tﬂehni Iﬁ.:lnmlnn
I.d. Oramercy Stamp, 313 W&atpﬁm

treet. Mew Yor

EXCHANGE Ynur duplicate stampa.
match covers. ote. with m] BVETY=
where, List, swa 'nﬂer: dime, (Mention
hobby, ) Becretary 2186. Denver. Colo.

UNUSED Book match covers, 100 all

different. $1.00. Pree list. Charles Edel-
man, 1311C East 84, Olevelnnd, Ohlo,

TWELVE Gonuine opals—$1.00, Twelve
cameas—§1,60,  Three geouine dimmond
cut :Il;(ﬂ:fnl- £1.T5. B. Lowe, Box 525, Chl-
cngo, T,

CAMERAS, FHOTD BUFFLIES

FREE! Austria war seh,  Postage ic,

Willinms, 606 Archer, Bay Clty, Michigan, FRINT Your own photos, Any nogative.
APPROVAL Bhoets hdm#n l::nm-. 122 nrl%:ng_umt. 16¢. McWhirter, Cam-

401 Finanes Blde.. Philadelnhia. Ralgn. L

BEH‘I! Prostage for
E‘.o“ Hst. ﬂt.-.nlear
w, New ¥ork,
“"POUR_Btar approvals!  Mothi Hk
thumr Write todav. ;Iz mixed U.ng.. lﬂcf
eanpls. Tucson. Arlzons.

free Unite d Etltu
Gibbons, 38-F Park

:FREE—Thn Stamp Finder! Bend today
for blg new ully {llustrated. en-
abling vou Instantly to identify all difflenlt

stampe! Alsd fine packet strange, fascl-

nating stamps from Bosnla-Herzegovina,
Monneo, Patialn. ﬂrm—m. ele., Including
mans, ships, siTANRE BCnmDS,

11 free to apDm anpm'.l.nt.s Lneloaing
de postage. Carcelon Stamp Co.. Box §00,
Calnis. Maine

200 DIFFERENT 10e. Big 507 aporov-
i.ll. Covert Btamp, 3 State, ter.

[:AHAII.& 100 Different 28c—apnrovals
all countries, Lists. Vietaris Eln.rub Ca,,
Londen 4, Canada,

FENNY Approvals, that patisiy. Mell
rl;l;‘nd:l.lhen .%qt S41-P, "I"JJJ.'la;tluh.l!a

WHOLESALE Dealer's catalog, Tlus-
trated. Postage Sic. Frank's. 4200 Chal-
grove. Baltimore, Md.

RETOTUCHING Unneseszary, sensational
Invention. Hetouchoscreens, 355 5. Broad-
wioy, Los Angeles, Calif.

TRADE N radio for high grad -
era, Wrile afl.tr a2 Mu.nn!:. fhh:mﬁ:m

CAMERAS And aup‘pllu. Froe {llustrat-

ed catalog listing :l'::qlth.ln: atographic
—still and movie camoras, lenses—
ab tremen savings, ﬂ.um:lrﬂ.h of bar=

gnlns, new and used. An guarantesd. We
tnke your old camera or equipment in
trede. Writa now :I:ur your free copy of our

hr.-mt- Inn =saving bargnin boob—junt.
ouk! i tiom. :E Central
Cam Go\.. I."Fhu phig md uarters
ll:l'l.l‘:!I I.lﬂﬂt abasll, Depl I-16,

HAVE You a camera? BSend ten cenis
for recent mumber of our ble megszine
showing how to make betler pletures an
earn money. American Photography, 116
Cnmeran House, Boston., Mass,

BPEED-O-COPY l:]m‘undi:la.u focusl
ﬁtmmmt far Lflr.'-l.. Guntux. I'EI.LI G-
and C-3. Etnd nr literature, . Pag
Shull, Dept. 240 Bo. Unlom Ave.,
Loz Angeles ﬂﬁlll’n‘rni'n_

SANDIR OISR "L, "

COINE, TOEKENS, CTIRRENCY v Jarny. i ' N
UNITED States coln catalogus 10e, 76 MAHE Maoney in phobo

Mustrations, 3600 gquotations. James | aulckly at home. Ensy plan. vious ex-

I'ldl!"ll 341 Bouth Dearborn, Chicago.

LD Money wanted, "Will pay 510000
for 1884 dime, 8, mint. $80,00 for 1913 Lib-
erty¥ head nickel (not buffale). Bi
:u:\'ut utim:k f;rMn-'li rﬂ: coins, L 4o tHE
arge coln falder, May mean much pro
to ¥ou. Numismalic Co.. Dept, 20, Fort
Warth, Texas,

38A

perience unnecessary. Commeon school ed-
unﬁttnn sufficient, Booklet and require-
nts free. American Bchool af Photogra-
Ehar 13156 Michigan. Dept. 3431. Chicago.
ENLARCOER £1.58. Enlarges eight times
size of small negatives. Fully rantesd.
Paramount Bales Company, ﬂi“ dley
Btrect, Boston, Mass,

a5 MM, Film ultra fne grain developed.
Y BuperT"* bl‘hh:f.'.t:d 315xh prints and two
SxTs froe: Expuuura’t oﬁ- EXpaOsuUTE
6, R-ulnn.ds 35¢ and 25 51535 reprints
12 for 50a ar G¢ each., Bx7s 10 for SIPM ar

150 each. Texas Siodies, Dept.
Sweetwater, Texas.,

ENLARGED Fictures! Det. prints twice
the erdinary size. 2 exposure roll.

& onlar ed mize taprifits with Bel enlarge-
ment, Re.w:rslle rj.uu 20e, 8 ex-
ra rnll

e Box 388,
Bt Joseph, Mo.
i EI&F&E’I&;I 00 Vn:lueﬁln 35;;:11:_ B:nlul:-
exXposuTe ino grain vaporat-
cd Alyxdll enlargements; deckled, em-
bossed margin and date, Elghtesn ex
sures THe: sixtesn exposurce splits S8c, 3
mallers. 8 exposure rolls In beauntiful,
deckled contact finish with han dy
i1bag Box

album 25¢.
G440A, Chicago.

§ EARN Ensy money l Full time or part
time. Mo experience needed, Ensy In-
structions tell how to u.l:a and finish nles
photos in two minutes, Sell for 10c, costs
1'he, Lots of fun too. Oreatest photo-
graphic invention, Omly §62 for complocte

outflt. PDM Camera Co., E-108 E. 35th
H-L Chicngo, Illinols,

35 MAM., Argus, Lelca, ebo., (X
“Meroury*) 36 exposure rolls, ﬁ:nl: Eri |'|
fertloned, maeeh, DRLAD, ind R
ully enla nts,
Cartridge reloaded with h ta

exposure Tolls, fisc
Pl.tmt permanently protec
tionary Cryolyte process, 24-hour service.
Elmruurm guaranteed. Free malling
an.mpi-a rint. Write Technifinish
oy, =(ds Brown Street, Dept.
EEI Rn-t:heale_rhﬂ T.

free
Film Service,

GENUINE Velox fadeless Supertone
prints, 20 :n:prlnt«s 28¢, Roll developed 16
rjnts nnd 2 professional electrogloss en-
nmmm ¥5c. Four 5x7s 3%c. King Stu-
dio, M2 Bweetwater, Texas.
MONEY-BACK Guarantes! Your chalcs
18 deckle-cdge Velox prints, or B prints
two 5xT7 double-weight enlargements. 25¢

caln,  Write for free mallers. Please U
Film Bervies, 130 La Oross

100 VELOX Deckls riprlnt,u $1.040.
Raoll developed, 16 nts and 1 profes-
zlonal enlargement, 25¢. Bame day serv-
lce, satisfaction aranteed,  Superior
Finishers, Monroe isconsin.

““TO 16 Printa—2 free enlnr[ementa Bpe-
T I TR
exposure roll developed and prin

-Border Lifetone prints and

uxe pocket photo album, plus twa
beautiful Hollywood enlargements and
free Lenthertone [rame—only 256 eéach
rall. Lifetons Studics, Dept. K-30, Des
Muoines, Towa.

FROMPT Servicel Hullu dmlupnd twu
Velox prints each 25, Hench
Brudios, Harrish Penn:.

ou hundreds of dellars)

jctures, sell them o newspa
te. Our bhig 136 page ﬁn
tells you what to shoot and where to sell
;o'u.r pictures. Complete information on

00 different buyers of phobographs,
Bend only 10: for rnur EEI ¥. This 18
close-out price, supply limi Bo hurry.
Photo Markeis, 150 Excm.nge Flnee, Han-
over, Penna,

Bxl0 BSILE Finish enlargement—2oe.
Bend negatlve. Irving Studio. 4006A Ir-
ving Park. Chicenmo. I

INTRODUCTORY Offer—FRoll develgped
8 printz and two enlargements 10c, Young
Fhoto SBervice, 408-H, Albuny, M. Y.

POPULAR MECHANICS




ROLL Developed—I18 glossy prints, Ihe
3mm. developed and one x4 enlargement
of ench==38 cxposure 1,04, B exposure
60e. Modern equipment. Careful process-
E!EIJ. Ig'fl.l-‘lr Studio, 4006A Irving Fark,

EIGHT Beautiful em:ru:-eﬂ pt‘[l‘ttn EI'iEi!I'- -

posteard size) or 16 nxuln.r
; mm. rolls enla.rl:nd J1gn4ts tf
ton Studios, 443M, Roscae, N,

FREE! Elght chrominm nnls..n anlArge-

ments with every roll dﬂch%ﬂ Eﬁr.'. Bnme
service, Olant F ., Lin-
caln, Hebr., Dept. PM.

AT Last! All your F!r.turﬂ hand col-
ored.  Foll developed 8 hand eslored prints
only 25¢. Hand colored reprints e, Amaz-
ing r h!uuh]'ul Mationul Photo Art,

1! BF.H.RRIJNB LI!‘etﬂM prints, 1 Hol-
lywood enlargement coupon {ivary frames
ree) each rell 26e, Pinished 3 hours, 18
roprints 2he.  95—41.00.

Overnight Stu-
dio. Albany., Wis.

PREE—2 Finest nquality enlnr.emﬂnu
plus lavely Iiu!:l-]-untlwrtnm I'rv.mc f]l
SET.! of prints and fAlm de

REDHHL!
Diex

only 36e, Grmnnl arder onh'.
16 for I5e. Aro Studies, Dept, 12,
Molnes. lown. -

20 REPRINTS 25c. Holls developed and
18 pr.lmu ur 8 Emn.r.a and 2 m:u.rgemem.a
25e. Cand

m developed u.n.d
A6—3x4 pnuts ;H] mure roll,
60c.  Mercury Stu dil:u: Depr,.. 1, 108 M.
Dearborn. Chicago.

IMMEDIATE Service! Pletures returned
sume doy order is received, Sixteen gunr-

anteed deckled-edge Velox prints from

roll, 2fe. One colored or two plain en-
largements lus B deckled-edge Velox
rints, 25c. Bpeciall Coupon Iclr !:II:I BT~

rgement glven with ench Zic orde rFr
a8 u;nmune 3imm, Nlm fne-grain ﬂ:'r:
:Eu “Magic-Eve'' timed, \"nﬁgntt treat-
and each good negative ged to dxd
on_ deckle-cdge ?’nlu:mpnpﬂ only §1.00!
Reloads: 38 exposure, exposure 35c,
4x4 deckle-edge Teprints, 3¢ each! Details,
sample, mailers, other bargains free on
Tequest.  American Studios, Box 70, La
¢rnﬂw Wis,
ROLL Developed and 4x8 oversize glossy
'-"-e!-u: rlnu.. 8 exposure 25c; 13 exguaure
e e i e S TRy L T
ne [ i . Columbin Ave., -
ndélphis, Penna
OIL l'.r-nillm".mI;E| nh Iaqnﬂ.uha a fascinatl
hobby or sipess, Learn a
heme. Eaay nimplirleﬂ method. Previous
erience unnecessary, Bond for free in-
formation and uirements. National Art
School, 1316 Michigan, Dept, 330, Chi-
0.

WO al '"Deckle "t prints with
r\o]l ﬁmihed—ilc. ery finnst qlla.t-
jl..'f Deckledge reprints 2c each,

Fhoto Company, 1810-42 Emerson, H’.L‘I'.‘I.:I:IE—
apolis, Minnesota,

ROLL Developed—16 gunaranteed prints,
two e on enargements, 25e. Smart
Fhoto, Winonn, Minnesota,
1“i:l"]i!-tE mi:gamtd pnlargement r.'l?n unt't:l-

11 EXpOSUre T evelop
—25¢. Hollytints, P-1350, Hollywood, Cal-
ifornin,

BPEED Service plctures mailed same day
recelved. Bixteen deckled-edee prints from
roll 28, One colored ar Ewo ploin enlarge=
ments plus B deck]ed ed!:e Velox prints
only e, Tops Phato, 1 05 Opden Ave=
nue. Hew ¥Vork Oity,

FREE Sample photos, price liat, mailing
envelope, Roll developed sixterm prints,
25e, Star Photo, 20 West Jackson, Depl. B,
Chicago,

QUALITY Developing—Prompt service,
Roll develeped, two prints each negative,
ree enlocgement coupen. 25g. Pasteard

ings maller. Petvt Studics. 3F10-F W.
Bith 8t.. Chicago.

DOUBLESIZE Prints. ¥our roll devel-
oped aAnd & doublesize prints 25¢: from 116
120, or 127 size_negatives you receive &
inch prints, All smaller alZes receive
3lixd's inch prints. 16 exposure rolls Gdc;
11 . BReprints 3o each,
Everlasting _Hi-gloss
: b mervice. Pacifle Photo
Bervice, Box GEh. Ban Francisco. Oalif,

ROLL Developed, eight Velox prints, two
portrait enlargements 26e,  Christensen
Studios. 721 Pacific. Waukegan, Illinod.

FREE! Best snapshot on attractive pho-

to button with 18 prints each roll 35¢,
Beautiful novelly premiums.  MNovel-Ad
Co.. BM-3517 Narth Ave, Chicago

ROLL Developed, elght b;:nu.tﬂul orofes-
a!un.a.l 4xh gloss enlergements; 25c. Crystal
Biudios, Dox 155F, Rushiord, Minn,

SEPFTEMEER, 1941

FPHOTO Wil service. Your chodee for
only 2fic coin: roll developed and printed
plain or decile edpe plos (1) two Bx7 en-
lurgements or {2) one tinted 5x7 enlarge-
mienl, or (3) ons Bxl0 enlorgemont, or (43

ght extra prints or (5) Jumbe size prints
Instead af regular, Reprints 3¢ each.
Highest guality workmanship and mater=
:«:T Photo BMill, Box 629-13. Minmeapolis,

Tim.

"35MM, Rolls developed 98 bR 315%5 en-
largements §1.00. Cartridge reloaded 36e,
16 enlargements from 1279, 120, Me, Cam-
ernshop, Linton. Ind.

8 ENLARGED Printa (nearly postcord
gize) or 16 regular size prints from vour
roell or negntives 25c.  Willard Studios,
Dent. 47. cmnﬂ b,

8 ENLARGEMENTS And flm developed
116 size or smaller, 25¢ coin: enlarged
prinis d¢ each; speclal offer: cnclose ad-
vertisement and negative for hand-calored

UNUSUAL B-16mm, Bargalhs. Sample
Erianrfd -ﬂ-rbcmit. Hamemond Bldg., Hom-

MONEYMAKER! "The World's Ciremt-
est Pmsslon  Play," 18mm, and  35mom.
EBpeeify sound or silent. Rent or surchase,
Buperior than Oberammerznu play, Hem-
enway Film Co.. 37F Church Steeet, Bos-

ton. Mass

BOUND Films used 16mm. 35 75, Tea-
tures $52.50, Sllont shorts $4 Univex
movie comerns  §4, 05, -:I:a] mjee.Uun
stands $4.05. Twin 35mm. Western Elec-

Lrie pnrtnhle munﬂ projection  eulfiis,
complets  §43 {originally %32, 300, l]m'
DeVry 35 auumi autfite complets S59,00°
18mm RCA, Elete £08. mr Victor, com-
ele, 5142 .50, xhensive :r|.'| mnt.a.l -
FRIY, Trades accepled, Installments,
Mogull's, 68 West 48th 5t., New York City,

T5MM. EOUND Fenturss, weslerns, seri-
als, shorts subjects. Sold outright, Crown

niargement free with arder 2hc or more. | Pictures, P.O, Box 8893, Cleveland, Ohio.
b : L PO, 7 , Ohig.
m’;f?“ﬁ'ﬁ_.ihum' Box 01, Dept. PM. Hos BMM. -16MAL.  Pilms,  silent.  sound;
— 'h-uul'hth s0ld, exchiangod. F!!mu rented

ROLL Developed, 168 guarantesd prints, Pres catalagie (with saimple
25c. reprints Io. Phietolab, 1800-C Wabash, i 1 10e), Ciarden Film, 317 West G0th,
Chicaen. Mow York.

ALBUM Frees with fitm developed d EMM. -10MM., Fllms. Fres cotnlogue
18 printz 258, Guaranteed :;:rmu 1‘!1':'.: (with sample film 10c.) Parkway Ex-
Piloneer 'Phuttoa 'F_[ut,r._hjnsnn Hansas, i.‘-qhs‘ﬂ &, Eﬂ Easternn Parkway, Brooklyn,

ROLLS Developed. AL e
i ] R e

2 ;100 ¥ .

i T gt mare, le. Summers’ | BIANEH Brookl

Etudia, Tnionville,

'T‘HREB Prints each
roll 25c. Reprints 3c.
Hode, lowa

BEH-UTIPUL Enlargement from each
pleture on rall 35e Cut Rate Photea,
Dent. B-d4, Janesville. Wia.

ROLL Developed, Two 527 and 8 prints,
25c, Reprints 2e. Photolab, 1806-CA Wa-
Tazlt, ﬂtll:ugn

l'DEﬁI.u Photos beautifully finished wide
border deckle edge, 25 roll n[nas .aun.dT
cniargement. Ideal Photos, Box 2265, Fat
-erm:m N, J.

I'DH. The discriminating amateur—8 ex-
posure ralls, 2 prints epach 25c. Miniature
rolls enlarged 3 to 6 times, 8 exposures
25¢, 18 exposures Ble, 35mm. 16 exposures,
TLI'." (:nl:ﬂ.rlEil‘l!l‘lls il:l 0, e Unme]]euFi.:lull-

prompt  service, i
337 E. 92nd Street, New I'l:;l-ml.l.‘lt i

aod negative in
ed D, Eastman,

EXCHANGE 100 Pert 55 400 feot B
Bargain liats 5¢ deduciible
from first order. Hoffman Flims, &7
Bromd, Albany, N, T,

'DIFFERENT" Home movies, Ie

catalog. dime, Falatafl, Iﬂch.luu.—op 3
Bldg., Chicago.

BAES Says: Shrewd buvers send for the
new Hass Cine Bargmingram Mo, 245, an
B4-page catalog exclusively clne. The new
Revere Double 8 with F:1.6 lens ot saa.:u
k= the buy. The RCA 1fmm, S0OF ne
recl camera Rt $275.00. Write Cine I{-encl—
auarters for your copy¥ of this great fres

beok, Brss Camers

178 W. Madison St

LEARN Moaotlon pieture theatre projec-
Olve

Hon, management. Free catalow.
Theatre Institute, Elmira, N, ¥.

MUSIC AND MUSICAL INSTRUMENTS

ROLL Dzvzhmr:d and B lusirous dl!tlml:
figish permanent Velox glossy prints 25¢—
reprints 3¢ ench. Faotoprint Service, Box I,
Roanoke, Virginin,

PLAY Popular piapa! Tench mrsr:ﬂ.
Amu.zm: qmc:k ensy method, $1 c
c?ﬁr 111A  West  Broadway, Dlends&u
i %

VIOLIN Withoul notes, Amazing! Free
MOTION PICTURES AND S0UND booklet. Melody Masters, Belolt, Wis.

EQUIFMENT

LOOKE! Nationally sdvertized movie
camoras. orolectors. films, mccessories.
Payments low as £2.50 menthly, Send
stamp for literature and close out bar-
gnins, Don Elder's, Dept, 28, 739 Bovkston
Street. Boston. Mass.

B MM, Titles, endings. 50e each. Celin,
Prices on complete editing. Kashn, 5
Morth Ave., Boxwood, Wilm nglun, Diela-
WHare.

PIAMNO By ear. No notes. Beglnners
Complate method., £1.00 pr?n[d Arthur
-E_tul_n:s. Sheepshead, Box Braaklyn,

BONGS—8on| ms wanted, Mo charge
for meclodles. @'ﬁ: cxamination. Holly=
wood Recording Studios, 87G9 Preuss Sta.,
Lios Angeles,

S0ONG Poems wantoed, Send poem for
offer, Flve Sug.r Music Muosters, 630 Bea-
an.

ES0-8 8mm. movie films 50 less,

Spooled  ready for wuse, Catalogue for
istal ES0-5, 3045 Cenotral, Kansas Gity,
issourd,

I WANNA 100° 18mm. movie film §1.93,
Processing and returned specinl delivery

included.  Berviee no other film offers,
Bt T R b

i reo
Brooklyn, H. ¥, Y :

OENERA Bul.‘: movie flms for 8-16mm.
comerns, Homa processing outfits,  Save
80%. Big bargain ecirculars. Oenera
Company, Davenport, Tows.

BULK Film 8/8-16mm. SHend ]gmt,ca.rd
for bu.rsn:lna Complete plans for buildin
ssing outfit 35¢. Superlor B ulE

Plll:ru 1884 Randolph, Chicago.
HED Free l8mm. Thousands., All
;LL%J;EH List 25e, C. Brower, Steelton,

“"GLAMOROUS Girls—Glorious color.*
Srod 10c for sample flm; list. Cinetest,
1822 M. Mnariposa. Hollywood. California.

CLEARANCE Sale—&-18mm.
projectors, enmeras, mceessorics,
close-outs. Mickey Mousze, Oswald, 50

dizcount.  No-Wat-En, 205 Main ﬂln:l. 8
Paseale, M. J. _
CAMERAMEN—1 E:m.m... Wantod overy-

where to shoot scenes for Evervday Amer-
ien  Newsreels, Roland, Iowa. (Details

dime.

cark 'Elﬂi__B Ces L0

SDNGWR:ITERS' Opportunity — Free
booklet, plan. Bong Service, 43-0 FPark
Flace, Brooklyn, N, ¥,

OUITAR Headquarters—Cowboy, Ha-
wniinn, clectries. nrgain list dime (re-
funded.) Pasco, 1l1444A Michigan, Chi-
CnEo. A i S

BORGWRITERS: Send poem for our
elan and free chymine dictlonary. Rich-
ard Brothers. 34 Woods 'Elultdlm: Cllcnsrn.

SONGWRITERE! melodies

Amazing offer. I-T.l‘nhl:lcr. G-I‘ 2157 HNo.
Avera, Chicago.

BONGWRITERS, Write for free booklet.
Profit sharing plan.  Allied Music, TH08
Reading. Oincinnati. Ohie.

WANTED! Lyrics, melodies for songs,
We arrange, publish, sell. Superlor Song
Bliadias, Passiale, M. I

EONOWRITERS—Write for frec book—
lans, information, Yariety, Dept. V, Sa-
em. Indiann.

MUSIC Composed to worde. Woanderful
oraposition. Beuer Hros.. Oshkosh, Wis,

LEARN Bwing plano! Postal brings I‘ma

folder. Christensen, 451 HKimball
Chicsirg.

MUSIC Composed bto words. Inll;ﬁ
pamphlet on request. FPhonograph rum'
ing of completed songs, Send ﬁnem far
consideration. Keenan's Studios,

P, Bax 23140, Bridgeport. Conn

30A



BOMNG Poems wanted. FPree examination.
MeNell. Master of Music. 510-PM South
Alexandria, Los AnEeles. lI!l!.Ill.“Ic|

WERITE Bongs. Big money a repluta=

tlon. Write for Information. J. Gorden
Pub. Co.. 201 H. Hovne Ave.. Chicago.

“POEMS Wanted! For musieal Setting.
Submit for free esxamination. Vanderbilt
Srudio, Box 113, Concy Island, N, ¥.

RADIOS, SUFFLIES, INSTRUCTION

ABC Of crysial radics—35c, RTO, 4101
Bouthwestern, Houston, Texas,

RADIO Engineering, broadeasting. avia-
tion and police radio. servicing, marine
and Morse telegraphy tapght T.hnrnuihi;
All expenscs low. Catalon 11'1:!:. Dodge
Institute, Ames Bt.. Valpara

“RADIO Service men and emrlmmt:rl
mﬂ. far nur I!ldmt redino catalog. Bave

Radio GCo.. 1000 M, MNew-

BUSINESS OPFORTUNITIES

INCREASE Your Incamme. Write,
Bratcher's, B02 West Main, Owensboro,
Kentucky,

MAIL Order wpurtunitlu Stamp brings
details, magazin ureaux, 545 Stude-
wood, Houston, Tenu_

INVENTORS—Delays are dangerois—
Berure :Eu.unl. proteciion now. L new
Iree Boo Izt., *How to Protect Your Inven-
tion,"” No charge Iﬂrﬂlrﬂim.imrr infor-
mation. McMorr erman, Registered
Patent Attorneys, 1342 Barrister Building.
Washington, D, O o de

PLEASANT Quick paying mallorder bus-
iness in_ your -:'In home. Booklet, buille-
tins, details—350., None [res. Waksberg
Publlcations, Bl:l'.l: 5636F, Chicago.

MAEKE Hnn:g like we do. Remunora-
tive. The Jeffers Company, Pittsburg,
Hansas, =

MAKE Money resilvering mireors. Prof-
itable home business, Other new money
mnkl.ng opportunities, Jerome, 3011 Glas-
gow, Portzmouth, Virginia.

HANDY Men—EArn money home oporat-
’ﬂ Community *““Fiz-1t"’ 3]11011' Stafford,
Rawlings, Carbondale, nals.

BELL Books mall on commission. No
atock to m ders come to you, May-
wond ers, 1107 Broadway, HNew
York.

T OPFORTUNITIES For local a.n.d muﬂ.
arder business, Gilbert Bupplies, §
4th, New York,

BALES Agents, distributors, wWagon jol-

hers, best auto specinlties ts, In=-
vestment mruirnd B]u:e Streak Products
Co., Hinwatha,

“TURN Tin cans into
1130 OE. 1!:.11 Sl

tions 262, H. Chaney,
Jacksonville, Fla,

WORLD'S Fastest money maker.  Sell
B0¢ packs of rawor blades for B, ‘Tharp,

B14 gton, Cumberland, Md.
R.EAL Bun:lnma—'l’..nrlz profts. Mot mall
ﬂg hr-nl. ht scheme. Gtroud,
iH] - Iﬂud irme rview, A X

“LUMINOUS ml:u." shines in dark,
Easily made. 300 gther formulas, nlnu—-
all 25, Ideal Bervioe, 300P8, Park
II.

BUILD A m na subscription agency,
Na thmimtﬂﬁmuﬂ SBellon, lﬂﬁ“‘i\f.
Girard Ave., Fhiladelphia, Peonna.

TIN Cnns converted to steel scrap, val-
uable tin, by chemicals, Process, sample
of solvent, 31.00. Harry D. Cater, 456

ington 8t.. Denver. Colo.

INCREASE Your income. Detalls sent
free. Oeorge CGundrum, LeRoy, Michigan.

START Home business making :hﬂﬁﬂ

alunble folder free. Crentive Publishers,
FMD), Clencoe, Illinois.

"HATISFACTION Quarantesd
der p:lln 10e, George Beach,

mall or-
Hanover,

I{O’W n I ralse capital for my busl-
ness? Or HELI my invention? Write Enter=

% Bureau, Syracuse. N. ¥.
ART Letter shop business at hom

ng opportunity, Splendid m‘nﬂta
White collar work. Write Creative Letter
Bhop, Madeira, Ohio.

YOU'LL Like resilvering’ mirrors, Lable-
ware, making chipped glnss nameplates,
Slgns, Write Sprinkle, Plater, 127, Ma-
mm. Tndlnna.

nlorﬂ mnr.'raba Pottery,
hmm md ﬂlu flooTs, Bum-unt
Water hiér projects. Hoaklset,
wlurp ntﬂ detllls 10c. HIHMII Pat-

teries, Minneapalis, Minnesot

COLLECT Your share aof ﬁo!] Op-

erate collection mn.t y-crodit  burenu,
Highiy profitable. learned. Ca Itai
OONECERSATY, WIH,E Cole Associabes, :r-
Bcuse, M. ¥,

T MAKE Artificial

murhle, rg]lh:d. Lilen,
sanitnty flooring.  superha flgurines,
rubber ‘maolds, diess poltery, chemically
stalned coment. Uncanny secrets, Sam-
ples 3o, exciting. Pavn, 845 Grande Vista,
[Room’ 101), Las_Angeles. Calif.

“TMAIL Or -:mﬂ:r business course shows you
how to make money, sparc or {ulltime,
Tenchies professional mall arder technigus

nr. 'penmr -catching schemes, Fres de-
Nelson  Compony, Bherman,
D:pt -HH J, Chicago.

POPCORN Machines. carmelerisp crisp-
DR

Eul:lns 2039 :H:_agn_:_ @_L _Bpringfield, Ohlo.
TBELL By mail!l Ready-made sircular
pErvies! DBooks, noveltiss M‘EE“I_ Cat-
ells, Chi-

nlog free! Elfco, B-4i0 North
cago.

HEN—anzu.. nheru.u “EDEHI.IH' ﬂ&nﬂr
Factory'” home, all or 2
hulp :I‘.l.rt- ¥ou Jnlrmﬂi-lbl! business, {Our
FRagadal

8 Can-
dlu. Eut Orange, N, J.

BOAFMAKING. Learn home, Mo
ehine (Slamp.) DPasera, LI-!.'H.E- Bl.rt-
Iett, Milwaukee,

MECHANICALLY Inclined men—Own
wnd Tale fiefdl appliince F Ehag.
Camplete. illustra COUTED OwWE You
el Ly B
covered.  Free literature chrim- Supply,

Dept. 108, 2835 N Central Ave, Chicago,

LIQUID Huh]h{!ﬂ!urlul lazed ! Hﬂld
brush, soeayl Composition foors. rubber-
lastia malds. Partieulars free. Marbleiz-
inm B-amu Edwardaville. Tilinois.

e T u o R g
[

—ifotl. gold leaf, frost, chip and make im-

{tation atained FPormulas,

tons §1.0

instroo-
.00 Id Bervice, M9, Park Ridge,

PII.'CIFIT From m tntnkes 1 tlor-
der.  Free demlu.! m?e: 'M 11:“"':|':|1:':~
Da.‘:ll.nd Cnlif,
MOW—0Only 3¢ dally pavs for Mew York
uﬂiu under ﬂr OWT name, Co-operative
floes, 126 ingtan Avenue, New York.
10,000,  £25,0040, 550,000 REPORTED
Using information from *'Schemer” Mog-
azine, Alllance, Ohloe. Yearly serviece,
$1.00; trial mix months $0a.  (43rd year.)
ﬁanlh‘G Biplm time profits, No aell-
e=ba 'l':n:e premium vmd.url.
'.' “"."l.uw—a. Ecnpe '* ghow Bally Rand,
ath [} m'm-l-li-m !.uhmnura
ﬂﬁﬂﬂ A Fi.IJIEHau Chicago.
§16 WEEELY Selling poetry; sparg time;
B  methods; Be coln,  Foster Hays,
Wayneaburg, Fy.
HOW Jl-nd where to obtain cn “ﬂ‘w Par-
gﬁ%ﬂ‘a free. Star Berviee, pakoneta,

AT Last! An effective Are e:l'tlniul.ll‘le-r
selling for just $1.60. Big opportuni
Execlugive territa Everyons a nrune%h
Hush half dollar_for umm:llm u:g
morney making plans,

Littleton, Colorado,

ANNOUNCING Mew home study cou
in eommercial baking. ﬂo&d ﬂeid Near].?
depresslon prool. Comman schoal edica-
tion suffieient. Bend for fﬂ’!: booklet “*Op-
portunities in the Baking Imdustry™ and
requirements, Har.:lmml I:Ing Institute,
1315 Michigan, Dept. 3450, Chicago.

ORAPHITED Ol Make your own,
Erﬁl&lmﬂ." 4367 Papineny, Montreal,
n r

METALLIZING Babv-alided maket yai
maoney! Blmplal Novell Perpstual mar-
ket. Small investment, fine tsl Pull
articulars free. Novelly Metallizers, Box

[ 13-M Church Street Annex, New York.

GPFDRT'L'IN'.I!TIE'! “1In u!utim. I.dq‘l.ll.-1
arble.  “'Snow-white.” “tinted.' “‘mot
lhcd" Useful, practical. economical. Col-
orful composition flooring.  Lifetime wear
Low cost. Flexible molds. Make your own
Profitable, Literature [ree. Compo-Tex,

Box THE. 5t Louls. Mo,

WILL You mive us 5% first $6000 you
make? Afternoons freel Work hnmt
£1.000 month reported Ii::l:r.'ﬂ:tlﬁ
time). Expect surprise! Na
1240, San Bernardino, Colif

GOOD Maneymaking ﬂp.p-m-tun.ﬂ.iu. de-
talls free, Bunny's. Riveraide. Croton-on-
Hud=an, M, ¥,

ELITE Collection of business plans, con=
tlll:n 187 testod plans and scores of formu-
Biart own hujinm hm affios.
Pl.rht:u.'ll‘l‘l froe. Elite lI!'-I.'nH 214 Orand Bt..
New Yaorlk,
WE Succesafully sell Invmttm pit-
ented and unpatented. Write It you

have o d:rl-nl‘.iul uuhll idea fur sale,
Chartersd Instituts American Inven-
w
mmm Delaware: best, chea
free forms, olonial Charter Ca.. -
mington. 1'11"!

FOOLPROOPF Robber. mold meking,
plaster casting, tremendous market, large
profits. 34 page instructive catalogue free.
P‘luuc Arts, 711 Meely I.l.um:ie Inl:]li.'nl_ jana,
WHERE To buy at jwu: whaolesals
rlees, Information free. Box

-312. Bavonne. M. J.

OPERATE Mail order business a
Deetalls dime, Muaples, 3418 Bwth Hl‘ﬂh*
field, Chiengo, [llinods.

GOOD Paving business silvering mir-
rors, plating autoparts, reflectors, bicy-
Preo oariicalars aod proets.  Gunmetl

. Ave, H, Decatur, Tl

121 WAYS To mﬂ.: mn‘n::. I home or
office, business of you + partic-
gj;rr: free. Elite Gu.. SH Grlml Ht.. Nowr

MAKE Money by mall, the way we do
Maywood,

Yorena,

Freeé informotion, P-1107
Broadway. New York.
PLASTEX Industries offers Industrious

men &n opportunity to start o business of
their own, manufacturing art ev-
eltles, souvenirs, eta., ln Plostex mar=
ble imitation. be material makes 1 arti-
cles. Rubber moulds furnished for speed
production, Smell investment brings good
returns, Bl nin store orders now being
g A
L, nauas [ ]
1025 Washington Ave., New York. &

MONEYMAKING OPPORTUNITIES

'EEIU“LL Ill:tl::uerullurlni mirrars, h‘%'::-
“lu nsn

Hene "Weite: Sprinkle. Piater 357 Mo
rion, Indiana.

OFPORTUNITIES:; Prn&oumm. that
1nuzuluH;-uur Income . Grobe, !::;
Harlsa

BEVENTY Pﬂ'ﬂl‘rcri i
Froe literature. t’ Hﬂ?mr:, 'Wel—
lingtan, Ohio,

PROFITABLE Home business, easily

lcs.mud Emnll capltal,

s Aristo B, Flain-

EETR.& Money for Eypists, Practieal
course of business bullding ideas. Peati-
E:H-ilil §1,00, Free literature. Richard Serv-

e, 4340 Maple. Duallas, Texas.

137 SUCCESSFUL Moneymaking plans
Literature fres, Newton, 61X 5. West
Street, Syracuse, New York

DO You wank n new 'huslnm profession
of your own, with all

in service fees—not medical ar chi

terma for nnme training: no rul-ther
capital needed; I%Wd.: to  buoy;
REENCY. E.Bl.a.hl]shed 1834, "Wrile Etzphtu-
mﬂhbumm No. 98 Back Bay, Boston,

MILLION Artleles. Buy wholesale, Veil-

unble su BOUTCH dl.rectm'ar 10e. Tdeal
Hervice TL8, ok RidmeHr o

BOOEKEEPERS Make mon rntln-;
new ides accounting service, 'ﬁnﬁ.
'l.l'icbhurg le.‘-h SR

meking uhmrlurdl'.iu

th:- dimu eg-u:ﬁfan Company. Pitts-
butg, K.-nnu

T GUARANTEED -B'uwwfu] mallurdﬂ let-
Mod-

ters, circulnrs, campalgns
erate chorges! PFinke M\'L‘:‘L‘f..‘l-l.‘l.‘ﬂl 521

BTART "“Scap Pactory'' ot home. Mo
michinery. Amazing  opportunity. Deo-
ls free. Hemico, S50-5, Park Ridge, I,

40A

Fifth Avenur. Now York
su.'i'dl.l_-ll..

550-5100 "WEEELY l:l'slnl'
Stamp nppreciated, Clement, 943 Arthur,
Rochieater, M, ¥,

MONEYMAKERS. Business starters. bis
El'd:l!l Bample and details, dime. White,
ox B-2920, Dnlins. Toxas.

S100—4500 MONTH Reported! You camn
stord this new home enterprise for noth-
Ingl FPuller Publications, (4%5), Kalama-
oo, Michignn,

POPULAR MECHANICS




INITIAL Your automoblile, bicycle, ba
handicraft with lnsting beautiiul gold
cnleamania  teansfer  (water  npplied.}
Dime brings any six initials desired, In-
structions, OILy
making plans. Decal Shop, 2913-A Long-
wood, Baltimore, Maryland.

HELF WANTED

ENOWLEDGE For the job hunter. Ar-
tiele dispusses answering employment ad-

ONEYMAKING Broklets—8ond
fifteen_different. ﬂppnﬂunitr Baook Com=
pany. Flushing. New York.

easy profitable money | vertisements, interview, and plinning job
campalgn, coin,  Richard Service,

43440 p_l_l:_. Dw.l.l'lu:__'I_'Eh_:ﬁa i

§1.00 PHYSICAL  Perfection course  1le

{Agents 5100 per 100.)
Southgate, California.

Bid's System,

BEVEN Mighly profilable workable plans
10e. Suber, Box 12. Bhippensburg, Penna.

AMATEUR Cartoonlsts, earn  money
evenings, Eﬂﬁﬂhieﬂl‘fml‘ﬂ for advertizers.
Ad-Service, Argyle, Wisconsim.

TWENTY Dollars ¢ dll.i!’ Teclaiming Iubs,
Bolsset, Box 483, Mew Orleans, Lo

OPFFORTUNITIES Calore! Two
zimes, 143 Ib. mall 25¢, HRoberts,
Michigan, Chicngo.

WILL You mive us S,e Ilrst H-W rou
make? Afternoons [ree noma,
l=1 600 month reported fu:mnﬂnnﬂ-!un-

time). Expect surpriss, National, Box
1240, HSan Bernardino, Callf,

WHOLESALE Sgurces, 500,000 artlcles.
Free directory. Maywoode, 1107 Brondway,
Hew York,

FORMULAS, PLANS, ETC,

And processes  every  de-
miﬂtin‘u {111 book Atuil). Doctor Kay,
Stimson Bldg,, Los Angeles, Calif.

MAHKE Fast Hlllnll products.  “"Chemist
Approved Pormulas Catalog free, Kems

ien, 12-P. Park Ridee, Tiinois.
EENEIEE uble, triple ingredient ior-

A=
114448

mulas. Mbﬂt. fnst II.S-]'EI'F. Baran, Bay

Clity, Michiga _
FORMULARB Dulmntmd. tosted. any

ﬂH 'Pl-l.ﬂ.‘ t_ib 1,00 ench, Yurtz For-
ry. D41 I'u.rn':tw Ave., Cleveland,

MAHE Btlatuar
marhle formula
Park Ridge, 111,

A'I:I'TI-L'ENTIE F'ormui:ry. Inzstructions
and sources for emsily makin
1nm 'nl!u fable prodidts. Comiplete boa
—ai4 Iﬁn{‘.P Inn.ld or C.OD.
{!'nmgn I-1 BA) nin Adams

n_Company, Chesinu Mass.
1n¢ WILL Bring 34 mnmrmnk.l.nl far-
mulas. satisfaction arantesd. White,
Bay -2508, Dallas, Texos.

PREE Formula catalog.
alyzed §10,00, Western
Oregon.

nmrlnu ete. Imitation
Idenl Service, 11-F,

Anything an-
emical, Balem,

REAL Manufacturing formulas. Lists
free. Cummings, Chemist, Gorden Ave.,
Syracuse, N, Y,

ICELESS Ice| Colder! Cleaner! Cheap-
;{" Instructions 25e¢, Dully, Covington,

.

ELITE Formulas and plans: make and
sell vour ewn producis, Descriptive boak-

let free. Elite Co.. 214 Grand 5t New
Yark.

FORMULAS — Latest, besk.  Analvsis,
Literature  free.  Bellort. Engineering
Buildine. Ghi_l:'_-.._rln

SINGLE-INGREDIENT Formulas, No
mlnu.fmmrinh Inl‘nrmitlﬂn iree. A, Kin-
ford, Weyne,

CHEMISTRY

WINN'S New idea chemleal kits and ap=
Eﬂrﬂ-tu: outfits for students, big walue.
'ree lilerature and catalog of emicals
and Ia.huriturr B I}Jlm selentifie beoks
at blg cdiscoun end Jo return tu.z:..
JE-2 fimm, 1:-|w Zird 5i., New York

EH!‘.MJana. Laborn , Elassware, np-
aratus. Bend 3¢ for catalog CPl. Hio-
r:l] Hupplr Gﬂmg{uﬂ{r 1176 Mt. Hope

F‘H‘.EB G’utulnmu. Chemistry. mineral-
oy, blology.  microseopes,  telescopes,

Tracevy Laboratories, Evanston, Illinods,
HAN:DB

K For Chmml B:l:u-rrlment-
5 of emerlmerntu. ilwstrated,
Elk E:periment.'nmk i5¢, Free catalom.
Reading  Sclentific Company, Reading,
Pennn.
FREE Chemisiry catalog. Supplies ak
Sef Eoulp complete laboratory, Kemiit
]El:lcn#ﬂ‘cr Corp.. 39TF Bridee SL. Brook-
ym. N Y.

SPECTROSCO| For aquick chemieal
analysis 82,80, Eutﬁng Hons, Campbell,

Calif l:rrnl

¢ quantities.

CH CALS In A
§E' lechers Laboratories, Medlord,

SEPTEMBER, 1941

EIGHT Enmple oppleation letters to
help job hunters. X5e coin. rd Serv-
iee, 4340 Maple, Dallas. Texas.

BIG Moner taking orders: shirts, ties,
hosiety, underwcer, pants, kets, rain-
coatd, uniforms, etc. Bales equipment
free.  Exporience unnecessary. Mimrod,

4511-BG Lincoln. Chicago,

BIG TUniform manufacturer seeks man
to contact restaurants, beauticlans, doc-

tors, mnurses, factories, offices, homes,
olhers. Oer exclusive. patenfed atvles:
unsurpassed workmanship, A specin)

sortment. Peggy Parker bargalns.
furnished. rmanent. ikt free.
Hoover, 251 West 18th, Dept. XE-10C,
Hew York.

AGENTS WANTED

MAKE Essy money selling foremast line
Christmes cards. ““Leader” assortment 21
gorgeoun  folders  going vyildfAre.
Bells for §1.00, cott= as Jow ns 500, Actunl
retail 'ra.lue £1.00. Other bargnin assort-
ments, . St Christmas cords imprints=
ed with mme Tor §1.00. Finest lw—nriud
irr:prlms in America. Write for sam

Leader™ assortment on approval, a?u
three albums lmprint cards and free gift
offers, Bllver Bwan_ Btudios. Ine., 320
Filth Avenus, Dept. 43, New York.

BELL Dresaes low B& S1.24, Hundreds
sensntional bargnins, Actunl samples [Tee,
Bend dress gize. age. Harlord, Dept, B-342,
Cinclnnatl, Ohio,

WRITE Far {ges fobric samples amazing
stainproof tablecloth. Clean with damp
cloth. Reqguire no ironing. Beautilul !:I‘t.-
terns,  Look ke linen—cost much '
Commissions big, Alse complete dress line,
Melville Company, Dept, 248, Cincinnati,

Ohilo,

MAKE Money! Bhow exclusive Christ-
mas cards with costomer's name, 50 for
il. HJL 100 designs, Also 21-card “Won-
' pssortment 1. You make S0c,
Sa.mplen on mpproval, Jones Art Studio,
810 _Anson Flace, Rochester, New York,

TDON'T Be & job hunter—BLart your own
business oo our capital, No hard times;
no layofls; always your own boss. Hune-
dreds nverage $3,000 to £5.000 annual sales
vear alter yvear, We :.upglﬁr stocks, equip-
ment on credit. 200 hoame ne Lies,
Belling exXperience unnecessary to siart,
Wonderful opportunity to own plemsant,

rofitable business backed by world wide

LTS Write Rawleigh's, Dt
1-T1.PPA8, Preeport, T

NEW Hind of man's shor zips on and
off. Bales division of manufacturer eu.tab-
lished 38 yeaurs wants salesmen. Bi
overy day. OCompletz shoe line o 25n
styles and sales outfit sent_free. Write
Conaalidated Slhtn.l SBystem, Depl, BC-18,
Chippewa Falls, Wis.

MAKE Extrn money casy, Show smart

ersonal Christmas cards with name, 50
ar §l. up. Outstanding values. Also 231-
cnrd Assortment. 513
Bamples

others. HBig profits,
fres, Wclnsnr:.‘ & Sugden, T49
Monroe. Dept. T0. Rochester, New York.,

MERCHANTS Wall cards—Coat le. sell
-'|Il¢. I:‘ll.-Llﬂs. Eugene Collins, Biltmore,

Mun-cr—ﬁt:l:l 21 “porsonal io-
risimas coards for ::;'1. Unigue
initials furnished.
ristmas

n
it!u!“
mt'l.akllcniutu all\'er

pr B mprlnmd Ch
cards 50 for I:I Other money-makers,
Samples on mpproval. Artistie, 871 “".ud.r
mura. New York.

HIGHEST Eg:-'lit.j' blades. Wholesals
cutaleg free, wlger, 132 Rindge, Cam-
bridge, hass,

YOU'LL Like resflvering mirrors. table-
ware, making chipped glnss nameplates,
glgns, Write ESprinkle, Plater, 128, Mao-
rion. Tndinna,

FREE Water and our concentrates make
T2 products. 'We supply labels, bobtles,
Enormous Prnl.'lt,a. Quales E-20030 Rus-
sell, Detrait,

BIG Profits sclling famous Waltham
Chrisimas cards, 20-card §] anszartmenl
Ei:.'n you S0c. Christmas cards with uame
$1, Complete line, Samples uﬁ
roval. Waltham Art Publishers, 180
nshington, Dept, 433, Boston, Mnss,

CHRISTMAS Card leaders bring you
quick «¢ash carnin HName-lmprinted
l'.'hrls-l;m!-s cards, 50 for §1, up, Semsntien-

“prize'" 2l-card nssartment sells $1.400,
1’€|L1 make 1087 profit. 14 [ast-selling P
sortments. Samples on approval. Chilton
E{ruungs. 147 cx, Dept. G-2, Boston,

g8,

CHRIETMAS Cards—America’s  finest
assortment. Blg profts. Write Tor sam-
?HL:.L Robinsen Cords, Dept, 106, Clinton,

SELL Mylon hosiery and give fne silk
hose for hall price In combinetlon order,
Guaranterd agalnst holes, snags, and Tuns

or replaced free. Hose for your own per-
sonal wee given with large outft. Rush
name and hose size tunn:'. Wilknit, Desk
BHH-. :'il' Gireenfleld, Ohio

T OALL On ut&llm:u: # ges, slores.
New chemicnl sponge, w 11' Ind seller,
Cleans aulos like magie. les sent on

Erinl, “"Kristee,”” Dept. | Iﬂ ﬂ.krl_m Ohio,

ETART Your own 'Iurgn.tn ctumincﬁ_ buasi -

ness. Bell new and us |=|u|:|:.
coats, ete. Ex rlmne unmumr Free
whelesale o Superlor, 1250- Jel=
ferson, l.':mt.a.gn

GHRI,STMH.E Cards. Sell 50 sssorted
folders, name imprinted $1.00.  Other
$L.00 assoriments, Big profils. Samples
an I.EI al. Alzo, bIg line household me-

[ Targot, 844 W. Erie, Dept, T-5
F_I:Llr.nzn. Tiizols. S !

CALL On friends with sensational lows
st p‘rl{:ed p-urznn.u.l Christmas cards, sta-
Lionery. ‘umlnl:d Also big-value
21 card -l-l ﬂﬂ assortment. Fruﬂl 5 Ex~
Perlencs UNNOCOSSACY. ﬂam}; E’;w
f;l HWH!!:EE Brown, 325 Fifth .|'|.w:.. t.

] hrl.atma.u cards.  Duistanding
selection smart designs with name im-
printed—Ilow s 60 for §1. Amazing vaiues
gel orders easily—po¥® gquick cash proflits,
14 lovely assertments, Up to 1007 profit,
Experience unnecessary. Samples on ap-
roval, Hertel, 306 Adams, Dept. 919,

Eicago,

ATTRACTIVE, Patriotie novelly, e
stamp brings sample. Quick, profitable
seller, Write now. Ulert, 10 Enst 1Tth
8t.. New York.

“WE Pay you &5 for selling ten $1 boxes.
50 distinctive assorted name imprinted
Christmes cards. Sell $1, You make boc,
Free samples, Cheerful Card OCo,,
White Flains, N, ¥,

CHRISTMAS Cards. Sell 50 astorted
iulatrs NEm 1mpr1nted. £1.00—Cosl you
‘Fll: "mf Iree. Dunbar, New Bruns-

GHRIETIM.B Card nlupwfhn--{irt free
samples gorgecus folders wil ELALE
for §1. Also 20 for $1.25, Dutu-tl-ndinl
WanEY-Hikers, Many pnpuln.r__ nssorki=
ments, “Dollar King™ pays 100% proft—
=enk on  approval, wer, Dept, C4,
Weatfield, Moes,

MONOGRAMMING Auiomobiles
money maker. Write for samples. Tnter
natlonal Co., Bax 3380, Philadelphia, Pu.

AMAZING Cloth removes tarnish from
metals without the use of Lguid, paste, or
owder, Tetails  26e, Bn.m_l.;l!t. stamp.
ker, Bax 227, Trenton, M. J,

INVESTIGATE| Mewly tented  25c
wonder knife! Demonstration amazes!
Conaway, M-123, Champaign. Illinois.

EARN Extra moncy. Office, factory and
vdky Ereaer pard Hia prost satl
ervday grecling eards, £ p .
Campany. Box 2657, Lakewood, Ohio.

ALL Autes-trucks need our vRcuum su-
pereh rg-motor  Afrconditioncrs.  Ben-
sutionnl motor performance.  Inereased
gasnline 1:|tl|!u?:_-I Guaranteed. Omly £7.50
most motors onest duitrl.hiltﬂn wantod.

el

Vacuum Supercharger Co., . Port-
land. Orogon.

BELL 50 For $1.00 p-ornnna‘l Christmas
cirds, Free samples, 35 boxes & ump.
Famous 21 assortment on lrrpru'rrl.l Sgt.‘h
cinl affer. MHedenkomp, Dep

Eroadway. New York.

SENBATIONAL New hand cleanser. un-
limited uses, use no water, Every mechan-
ig mnd aule owner a prospect.  QETETOUS

size sample 23c, H. E, Moose, Curlisville,
Penna,

DISTRIBUTORS — Wholesale  insectls
cides. Profitable repeat sales. Household
Products ﬁn" 327 West 120th 5t., Los An-

geles,

WINDDW Bign letters. Mew *‘Homan''
miyle, e mizes, penny ench, Abse-
Itely bnaﬂﬂ'ul Fres sam . Mew ecat-
alogue, Atlas, 7M1 Halsted, Chicngo,
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SELL Christmas eards. 50 eards with
name £1.00 with metallic onderlays, ems-
bossing emd cut-outs, 14 other assorts
ments, Outstanding 21 card box, Large
profits. Mo experience needed. Free sams

05, E:rul.ht::rn Greeting Cards, Dept. 812,

mphis, Tenn,

EI'ERIETIL!.E Cards. Earn $2 an_ hour.
Tnke orders galore from friends, 50 ex-
quuil.e folders with name ll Free sam-

les 25 designs. America’'s fastest aullmi

1 Christmas folder box. Costs 50c, Sells
31. Request samples today. Bunmshine Art,
Dept. E, 118 Fulton St. Hew York: City,

AMAZING WValues, sundries, mnotiona
noveltl glfta, military and patriotic

temard brings free  catalogue.
& lowest priced wh

olesalers for 25
EATS, H:Illu Bales Co., 901 Broadway,

npplying initinls on sutomo-
_'Eujur. Lﬁn: today. Free samples.
1f you sell printing and advertising spe-
cipltles we have an e!:cllmt sidelinge feg-
turing Decaleomania name plates in amall
ﬂﬁnﬂuﬁi “Rahm," 737 Atlantlc Ave,

II:IA.B Buuum want this n patented
necesl by, Knipp, Long Evuth California.
AGENT Make hi profits an  food
products. rigain deals. Low wholesals
prices. Rush name for tria] optfit offer.
Ho-Ro-Co, illﬂ w Bﬂd ar. Bt Louls. Mo
“FREE!'" Mexican curios, novelties.
1007 profit! Marguesp, Apartade 1178,

Mexies CILY.

WE Pack products :mder !N!'I.Il Inbel,
Cleansra, food prodocts, 'nrnl.'lui
Bantoa

low prices. Elm.nln irﬂ. Bu
Irving Park. Chichao.
Tices!

EHTH: Bmash b
13¢ 1b. 4-om, vnnllil Bibe.
h1ldu Iﬂ for M":u. 100 sticks chowing gum
B0 ather ealns, Premlums.  Ex-
n-erllm:u 'I.II!IIHEﬁII-H'. Cornation Com-
PO, 8t. Louis, Mo,

uﬂuﬁt"f.';u,"m.. N
Bros.. Winthrop. Mass,
AQENTS: Gtamping names on pocket-
nruh:r:ian Eurmh check with your h-l:t?
25:. Emblam

t'h:th
Co., 301 D-!Egl'l BL, Brooklyn N, ¥,
Q00D FPaying business silvering mir-
r-uru. pinting autoparts. refllectors, bley-
pom fAxturea by late method
Pn:u n.rucu]m and Gunmetal
Co.. Ave. N. Decatur. I
ﬁﬂgm—!‘u h:llLl:tr Ilt:ntui'{r. Crood
11081107 Broadway, Mew York
BIG Money taking orders: shiris, ties,
hoslery, underwear, pants, Jackets. rain-
ooats, l.r.n.i.'l! arms, ebe. Bales  egulpment
!'re-u. ﬂeﬂenu unnecessary. Himrod,
022-AN Linccln, Chicago.
CHRISETMAS Cards. Everyone uses. All

kh:d.u Samples on_ approval, Fresman
Company, 33 High, New Yen, N

HIGH-GEADE SALESMEN

umbers,
Hrelt

IF You want to build an Independent
repent business s=lling Tu:l.lilr merchan=
dise to business men, te for details to

Ramaay Business Incorpora
%ﬂlﬁnll Bquara nl.tﬁ;d.il'lﬂ. Hulalo, Nﬁ'l'

ork.
COMBINATION Auto-glareouls snd golf
shades; sclentifle Inventlon; safe night

dnﬂng, WELT BRINS u:peem-ctu no blinding
headlights. Wanted repreasntative every
state, Two semples at cost, 20 cta,  No-
%&'ﬂl Brodicates, 324 Colfax, South Bend.

SELL Our big bargain work gloves to
stores  only. Catalog rru. KEriawnldt
H‘nm:!'uluﬂnr Co,. Ceonto, Wia

LES Maonn Er.w—--.hl‘.'l!mtl:un_ Bend [res
uluu:- plans. Fohner, Rockford. Ohlo.

ADVERTISING Book mpiches, Amer-
lea’s Inrgest manufacturer af union label
mateches, Fast selling line, Large
sales producing kit. Sample matches.
Complete cut catalog, 13 color combina-
tions makes selling easy, Commission in
advanes. Superior Match Company, 7530
eenwood, t. M-9, Chicago.

GEM Wanis full or part time man In
each county to take arders for advertising
m:tr:hbouh:: lnd calendnrs. Cash commis-
alons, Gem A . E2-PM West Washing-
ton, Chica

EELL To cyery business nbsolute mecrs-
Bities—over 3, jtems, Lowest prices.
Beats competition Unmmmalnm md'ra.m:ed_
Efperience dnnecessary, negﬂu free,
HNorthweatern, J-613 Jackson,

TOOUNTY Distribuiors for famous Blo-
tlln ail burners. Fits any coal ra wa—
ter or roam healers, ausands
nﬁpruved by fire underwriters, et a le
er today. O. A. Burner Co,, 1317-P [i'lf
Girard Ave., Philadelphin, Penna,
ADVERTISING Book matches—Waorld's
Inrgest *"direct selling™ book match [ac-
tory offers advanee cash earnings calling
(m every type of business, E
paaary: full, part time, Low prices inr
hi:h cumiity: ouick dellveries, help
t orders. B l:.-:rrul'.'lh. Pr:t It
:lnst cklons.

of
3433 Wesl 4 iﬂ-‘th FI DEEL E-%, G'hlr:-ln
CONCESSIONERS|  Ealsmen] Army
cnmp workers] Hustlers! Perfumed Ha-
wallan Lel. New sensational seller! Pars
Mission, 2328 W. Plco, Los

ticulars free.
eles, Calll

BLADES—RBig profits. Best quality. Pac=
tory prices. FPostpald., Ace Blades. Buf-
Talo, N Y
EXCELLENT Ooportunity seiling

tﬂmutetl: line of brushes, larzest mmmll-
slons, Write for sales plan. Wire Orip
Banitary Brush Company, 2300 6th Ave.,
MNew York.

NEW Hn-!l:ll.'l.tl—ﬂe!ll. every buslness and

;!rnl’ﬂutn man, uglr %15 sales dally pay

over &1,000.00
manthly, ertt r B Armstrong. Presi-
dent. Dept. P blle, Ala

EDUCATIONAL AND INSTRUCTION

TR e o 55t
‘Thousands of men and wom 1l ages—
needed for well-paid positions, ™00 mil-

eterins, cantonments, recreation hujh‘l-
ings, dmlui TOOmS, service clubs, officers'
1_1_uu' rs, under construction and planned,
ravel 18 exeseding all past reeords mnd

hotels, clobs, restanrants everywhers are

I:-e 1 We're recelving calls for hous-

“} supervisors, dining room managers,
el!.!r directars, ho

or €lub mann-
gers  hostesses, housekeepers, purchasing

agents, stewards, ete. Previous expericnce

proved unnecessary! Mo n.eed to leave
your uh to gunlify. A FI' sehiool
edue) s Lewis Training gqualifies

yau, lt- home, in spare tHme. ﬂlur ation-
al Placsment Bureay helps

and, under our amazing ururﬂd Job plan
—Mmuljﬁmn‘hﬂ you'll “"make good’
Write tmnrﬂ!‘nr frea iF:u:rnn.‘:l

anm
Z-‘F ELEIB Wuhin
anl

Isﬂ schoal of Emind—ww in 1:; m‘u

BTART Your own nru!l'l.ul.hl.u- bu_:.1'|:|m'
Learn  sclentlflc moth and pest
contral. Pree I!hnh'nud t explains
opportunities in  this um:mwdeﬂ field,
Lnrge, relinble m‘npm.}r
you start. Investigate! w:rltﬂ !nr booklet
todny. Minix Instifute, 2353 w“mnmn
Blvd.. Dept. 31, Loa Angeles, Calif

PART Time bockkeeping poys big. Fif-
teen lesson  course. Fﬁrmcﬁ Educational
Institute. 5643 South Hoeman. Chicago.

you., helps

BELL Busirness -I:'n:r\d.l nt-tiun.err, Teieale
matehes, gummed tape, restaurint neces-
sities. salesbooks, advertising specialties,

neils, pleture cards, tags. fndng! seks.
E‘-ut pnm vl.ﬂ'" cumh:i.nl G gl
ER0E UATSD denls. Sales port-
{allo Irﬂu. 'ﬂ'l]lum 1I3U Gladys, Depl. 40,

BIG Commissions—selling to shwn cel-
Tilold pricing tickets, metal shell mould-
ing. To restaurants. menu covers, siEns,
P Pricine Press, 134 White 51, New Yur_h'__

MAN With ear to cover retail store routs.
Openings  almast every locality, Handle
arders for nationally known manufacturer-
fobber, Average 5070 commistien. Steady
mi- na.-r nnwrtumt:r Balea exporience un-

Waorld's Products Co.. Deptl.
1#-& Epmber Ind.
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TOOL Diemakers; apprentices learn
trigonometry llke ABO from The Bhop-
man's Trigonometry. §1.04. lnrence J.
Turcotte. Box B33, Mt. Morris. Mich.

LEARN Practical hblue print reading
uickly mt home, spare time. Engineering

rvice, Bax 3T, e, Wichita, Hans.

LEARN Watchmaking, MMaterial instruc.
tions for start and wholesale supply eata-

log. all #$1.00, Refund not satisfactory.
Btewart’s. T21 Olive. 85t Louais. Ma.
LEARN Auto mechanies, body, repalring,

welding, eleeiricity, refri El:h.rdcm. DHesel
Stevinson's, 2008A Main, Kansas City, Mo.
ENJOY Perfect health. Becomes profesa
E]‘I'I’Frl.tl}ell rqulllb:rit. Fres he:a]ttdi mbnut_
r Enadl e rect
Milwoukes, Wia. :

HEW Oppartunities in air wndittun!m
electric refrigeration and aute body-
fender including metal work. welding.
painting. Many trained men earn up to
835-850 weekly. Start vreparing now. Get
free [acts, Ttilities Engineering Institute,
1an4 Be]d{'n. _Dept. 118, Chicago.

WELDING—Elocirie arc.  Learn profit-
able lrade ouvickly throush actunl prae-
tice, Individual welder instroection at
bare cost of materinls. Full partleolars
free. Valuable welding lessons book Se.
Hobart Welding School, Box M-811,
Trov. Ohin.

YUNCLE Bam'™ jobs. Commence §105 to
E1TS month, Men-women. Prepare now
at home for examinations. Full particu-
lars—List of itions, free. Write today.
Eran.k.uu. Institute, Dept. B3I, Rochester

TOOL Deslgning pays bd.,r, Home study
oourse., Low cost, terma. FPrea

benaklet. O’l-dolttt rmnulm
Dopt. 31, Dree'nvi?iqe.lu:m: n -
El!md:

mmnu.m.l’ Instruction:
letson course §2. Reporter's and ph
M!ntlﬂ.cl.tlun cnrds_ include

rapher’s
Box 55 Hammel Station, New York
U, B. government Jobs now open, New

sl&ﬂynlfuu:m. m;:rn;t‘ﬁnul on government
. Fres on,
Service, 1703-A N. usmm:"" o,

LEARN Telea'mnh:rl Eplcrbdld mm-rtu-

I'IJ.L].H oW pr:v..ﬂ
fres. Inst.i! Hlm m-:..
araiso, Im: 'n.-l.

HGHE Htudy for degres. Paychology.
Metanhyeics, Philasophy, Hible, Free in-
farmation, College of Universal Truth.
20-B Enst Jackson, Chichino

CLINICAL Laboratory technic thught In
vour own home  Practiee outfit ;mllqi
Billetin free. Imperia]l Technical Imstl
tute. Box 304-E. Elkhart, Indlana,

LEARN Bix pay irades In & few wesks
Decarating, paperhaneing, sraining. mar-
bling. sism and plctorial Limg. L
log free, Chicags Paintling oal, 103
West Lake Street. Chieago.

SECRET InrHtlnuun. rience Wn-
nmm:rﬁf ctive particulars _free.
Greorge llmcr. M 2640 Broadway, M. Y

FLAYS, STORIES, MANUSCRIFTS

'nmrrz And sell short articles for pa-

eTE Irl ELEs, te  course

lm.ld I:J Free Htera Richard
ice, 4340 Haple Dallas, Texas,

T WRITERS! 1Dg for *‘Btory Writ-
Ing Belt Tl!ulht." le'.h £10. M. Gmun
18 Angeles,

g.nijtﬂept_ 6L, B4 . Bpring, Los
STORIES, Movels, poems wanted for

publication, Many eager markets. Author
will help you sell, Manuscripts marketed,
revised, tvoed.  Christopher Carr, 3636A
Chestaut, Philadelphia, Penna,

CARTOONING, COMMERCIAL ART,
SHOWCARD WERITING, SIGN PAINTING

RTOONISTE Make big money. Just
inside information and
o Als

poat
Learn bow to qualify
Bent {ror. Send no munegl. Hao
gutlens, Rush name on post eard. with
nome u\! county. Act unctlE; Bupply frea
Books i bed,

Diopt. l:l 50, Fleuaut HIll. Ohla. iy
LEARN Today's lettering! Complete 81,

%ruhnh_l.. Warren, N7508 Bmith, Spokans,
s

COMIC Pen and ink skeich made from
ﬁuur photograph. Pleture returned un-
nrmed. Gtate hobby or %rm.lmw. Send
Runtn and §1 to Tha Rt, 1,
Mifflinburg. Fenna,

COMIC Carboan made from your name
d0c coin. E V. Fowler, Tagus Ranch,
Tulare, Calif.

CHALK ‘Talks, I,.l.llgch Emduci‘nz &
EFEm. :1 0. au.!at“
toonist, Oshkosh. Wisconsin.

ILLTUSTRATED Method now makes
drawing easy. Amazingly simplified. Most
practicnl method possible to concelve, Big
earnings, Comuoplete method 81, or send 3c
stnmp for eve-opening particulars, Leon
i_EnI:ILFLmemlB.I Artlst), Box 253, Loa Angeles,

FPEN And ink drawings. Let us draw
your advertising and catalogue {llustra-
tions, from photos. coples or objects. Best
work and fmir prices. Hernldie Studios,
1914F Oakdals Avenue, Chicage, IIL

POPULAR MECHANICS



ADVERTISING AGENCIES, LETTER
WRITERS, FORE ADVERTISERS

250 LETTEE‘.F!E:'I.ES 51,25, !5-1} Envelopes
£1.00, cards %£1.50 ousand, Prather,
Printer, B4 18th 51 H Birmingham, Ala

ADVERTISE Profitably: $1%  reaches
5,000,000 Sunday pewapaper readers with
-word ad. Newspaper., magazine. mail-
Ing-list rntebook. free. Chicago Advertis-
ing Ageney, 20-PA West Jackson. Chicago.

ADVERTIEE: 24 Words, 140 mewspapers
£6.50. Lists free. Advertising Bureau,
48180 Cottage Grove. Chicago,

TWANT Frofitable sales lotters?  Then
read: "Doynamic Corres dence, ' Wil
E5c  silver., Hall's Publshing, Daltomn,
HWBEE‘H&‘B

ﬂu'LLEE Let,t,era Direct-mail advertialn
I;T'Nﬂ ar, H‘I.Itﬂll!‘r. Third Matlonm
‘Bllllﬂ ng, Dayton, QOhio,

LEARN Ad'-rerthsinn at home.
nlan. baaks

tical . Cammon sch1
education :-uﬂcl.mt. Interesting  book
and requirements {ree, Page-Davis Sch

of &dfenmlgg. 1315 Michigan .'n'enua.
Dept

FREE—HNew ndvmiuc!: Hate 'l.‘.il.l.ldl:. 44
pages. Includes evervihing. Lowest rates,
E. H. Brown .Mvrrusinz Agency. Mor-
chandise Mart, Ch

ADVERTISING leed ed Al m W
newspapers T.E.A., Can Lowest Tates,
Pree service, b4-page I:I.I-B.i free. Baker
ﬁﬂ"l"ﬂuﬂﬂ_gu ney, A-180 . Madisan,
Chicago, tnblished 20 years.

BUEINEES SERVICE

PERSONAL And business mall received
and re-forwarded, Dunn Mail %?a.tum Box
43, 216 West 69th Street. New

WABHINGTON, D. C., mail r![l]r'l'il‘d.-
ing address. Hawkins Mail Service, 908-G
Fourteenth,

TYFEWRITERS, DUFLICATORS,
OFFICE DEVICES

ROTARY Duplicators $0.05. Steneils
$1.00 dozen, Prolessional Produets, 910,
Cincinnati.

INCREASE Business now, ‘“Excello-
mraph'" Rotary Stencll Pelater sepclots
thousands everything you typewrite. hand-
write, draw orf trace. Colors, 218,75 to

4, Terms, [lustrated literature [res to

Iness or professionel men, Pittsburgh
Typewriter Bupply, Department K-2, Pltts-
bureh. Penna.

TYPEWRITERS. Adder. mimeoaranh,
multieranh, addressopraph,  Send for [ree
lints mae that will help you &t
half orice,

[=IT4 N

hines
l.’rI.I.I‘tt 26 P'J.'I.Ill.l Bldg., Chi=

RUBBER BETAMFS AND OFFICE
BUFFLIES

3 LINEE 150
pads 10c, ﬂdra.m:l: Pewaukes,

HAMMERMILL Lottorheads, envelopes,
all eolags, A2 abiles tipe, Free pucticilans,
Wuﬂﬂl"l.l.l'l's 217-A Lewis, Duluth,

250 MODERN, Diaun:l.l.w: r, Hammermill

letterheads (815x11y and envelopea—
$1.75. SBamples. W. D. Treaster, Milroy,
Pennsylvania.

500 STICKERS, 25x%,, 25c. New cata-

log. Labels. Coti's, ﬂnrlr Eansas.

100 ENVELOFES G0c; 1,000 355 Labels
$2.50, Parnmount Press, Hannibal, Mo
BUSINESS And calling cards, 50, 26
100, 45c; 500, S1.00; I000, 5135, B.nmpll::
iree.  Hinckley Review, Hinckley, II1,
200 Blyxdly BOND Noteheads or 100
Blyx1l letterboads with 100 envelopes $1.00
actpnid. BHenneville, 30T West Roasevelt,
Ehiladeiphia. e
$1.00 EACH 200 Letterheads, 200 enve-
lapes, 800 business cards, 24 hour urﬂl:l:-.
f]!l-\enl.id_ Presz, 1417 Clvbourn, Chicago
HARVEY Lubels, Berea, Ohlo,  Betier
Iabel walues. Interesting samples fres,
CIRCULARS Low as £1,00 per thousand,
‘Thomas Irvin. Sallsbury, Maryland,
HALES Hooks for overy purposo, lowest
prices, send your copy, with stamp, Econ-
amy Frinters, LaCrosse, Wis.

BETTER guaug peraonal stationery.
100 letterh envelopes §1.60, Elt—-
lafaction guaranteed. Samples and prices
of business forms on request. Franl:]m
Press, Box 18-A, Bloominglon, Indiana.

PICTURE Labels—Hundred dudi"gls e
refundable, Arrowprint, PRI, aLer-
bury, Connectieut.

MIMEOGRAPHING - [00 Postcards or
00 letters $1.00. Additional hundreds. 10,
No Hneaps lEmil. Bamples free. Dollar
iﬂiﬁ Bervice, 180 W. Washington. Chi-

ixi CITRCULARE th.tlzrhm.nd.n, OV
IDF'?BH_ 1000, $2.50. Vidapreas, 1514 Wilson,
Chicago,

PRINT Anvihing reatonable, Pariiculars
free. Homilton Press. 4341 P. Meade, Chi-
L1

500 94x2%, FOUR Line gummed stickers,
a5, red pu'rder. G0p. Maoritz Printecy, Sag-
inaw, Mich.

QUALITY FPrintine—unsurpazsed.  Low
nrjc-z:‘: :Eﬂmmm free. Fame Press, Lath-
rao. Ln -

WANTED Printing of all kinds by thou-
pands af our readers. Your ad in this
‘IEM: will bring ryou some mice orders.

ite for positive proaf. F, W, Johnsan,
Classified Advertising Mannger, Room 304,
200 East Ontario Street, Chicago.

PATENT Your Jdma Write Immedintely
for two [ree books, ‘‘Patent Protection™
and "When and How Lu Sell an Inventian.*
Fully explain many interesting peints to
inventors and lustrate impartant mechan-
ical principles. With books we alsp send
“Evidence of Invenlion'” form. Prompt
service, reasonable fees. 43 years' experi-
Aveld risk of delay. Address: YVie-
tar J. Evans & Co., Hegistered Patent Af-
tarmers, 411-K Vielor Bullding, Washing-
ton, D ©,

L. F. RARDOLFH, 302-B WVictor Bidg,,
Washington, D. G. Low cost. Book and
Information free. e

INVENTORS—Before disclosing your In-
vention to anvane send for form "Evidence
of Conception”'; “'Schedule of Government
and Attorneys’ Fees™ and Instructions.
Bent free, Lancaster. Allwine & Rommel,
411 Bowen Buillding, Washington, D, Q.

“INVENTOR'S Cuide” fres: full infor-
mation about patenting, sclling inventions.
Frank W, Ledermann. 154 Nassau Street.
New Yaork. St

INVENTORS—Send for l:-unlcl!t-
"Patent-Sense.”’ Informatl
years eXporiance. Lacey & Lu.l::_'.r. D:nr...
54, 635 F 5t Washington. D. C.

FATEN'IE Boaklot free. Highest refer-
ences. Hest results. Promptoess assuted.
Watson E. Coleman, Patent Lawyer, Tad
Minth &t,, Washington, D. C.

FOR INVENTORS

INVENTORE! Give your inventlon the
benefits of plastie. I'Im:: u.l. your dinpua-'l
the mest campleto desig el
production raﬂ'il. tles, Qunr.nr_inm will bg
sent on your reguest,
ton. Box 1030,

froe

Standard Corpora-
nyton, C Qhio
INVENTORS Write immediately-—two
'I-'nlunblc booklets nbout patents and sell-
g inventions. Vietar J, Evans A& Co,,
-K Victer Bullding. Washington, D. .

INVENTORGE—Delays are  dangerous—

Becure patent protection now. Geb new
Lree leg, ““Hew to Protect Your Inven-
tion." No charge for preliminory infor-

mation. MeMaorrow and Berman, Regis-
tered Patlent Attorneys, 1341 Barrister
Building, Washingten, D, C,
ETREAMLINE Your j:rndul:t. fur uu:ﬂ
sales, Strictly  confldential. Walte
Ovaienko, Industrinl D"—Ei I'I-ﬂ‘. Haotel .,lll;-.k-
son, Milwauker, Wisco En_

WE Find burers far
ed Inventions praciic
Setvice, Box 37, Hillside, Wichitn, Hansas,

IN"I‘ENTII}]\-S Heeded, patenied, unpst=
ented, Manmger, 30F MNorth Ninth, Co-
lumbus, fm,

INVENTORS Wilh
ideas write Dept.
M, New York.

HOW And where to obialn eapital. Par-

ntented, unpoient-

Engi Tim;
“Wichita, Kansas:

good, patentable
Ti-P, Box 19, Station

mnmml: G'l.émm - Jnﬁn e
amples? ulvo, itt,
Pittsburgh. 21. Penna

in spare time t your own cards, sta-

tiohary, eirculars, advertising, Junior
SUPERIOR. ﬂl.ushlun:d Indexed, ‘Two outfit $3.25, senlor £16.55. Bimple rules,
lines 2fc; three 35c. Bignaturces $1.50. | Details free, Helser, Ine,, Poll, Meriden,
Blocum, (AT Bmﬂltr. Peorin, Illinaois, Cionn. 5
KHDB Haondle, cushioned. 2 llnes 25c. INEXPENSIVE Bx0 Prinling press, Des
3—35c. Btamp Waorks, Cenberport, N, ¥, &lﬁ free. MNovelty Shop, ownsville,
— nisimnn.

3 LINES I5e, 3 Lines 350, Stamp Waorks.
Aunburn, Nebr,

FRINTING, MULTIGREAPHING, MIMED-
GRAFPHING, GUMMED LABRELS

RECEIPT Book, 300 duplicate, {3-on
'nn.n:e] Bl 29 pm:tnn!d Foar Eaes fmprini-
Suitable, doctors, business. rentals
mnl!ﬂ Muﬂi nson, 251 West 2nd, North
Salt Lake City. Utah

PRINT At home. 10c will bring B com=
plete cotnlog af presses, nnd suppnlies,
P. Peiffer & Company, Columbis Bt.,
Hewark

EARGAIZNE — Predaps,  Ivpe,
Bend sinmp. 168 Harvard. Cam

Kinan.
DSED Presses, tvpe, supplies, Lists 3e.
Turnbaugh Bervice, Loyaville, Penna.

onlles,
dge.

Indexed, cushioned A0c; 3 . ticulars free, Star Service, npakomets,
I8 FRINTING OUTFITS AND SUPPLIES Ohin, P

Is. 33 to_perforat- EELL ¥our pﬂ:-duct direct | {.‘vnrnl:l-lclc

OWN A ln‘lntinr:n business. Good profit promotlon service dotai wtalar,

1525 ‘Thira Natioal. Dayion. Ohto. "

FATENT, emark. copyright, re-
search servies. Complels sérvice for In-
vontors. Rensonable fees.  Preliminory

information free, Inventors' Service Bu-
remé.‘ Chandier Bullding, Washington,

INVENTOR'S Univeraal Educator: som-
tains 900 mechanical movements: 50 per-
peiual motlons: Instruction on procuting
and selling patents and =electing an atlor-
ney¥, cte. Sugests new ldeas. P‘r'l.t:r 51 post-

ild in .8 A. Address Albert E. Dieterich,

11-B Colorado Blde., Woshington, D. C.

HAVE You a lnunﬂ. practleal Inventhon
for sale. patenmted or unpatented? If mo.
write Chartered Inatitute of Amerlcan In-
wentors, Dept, 4-A, Washinaton. DL Q.

QUALTTY Hall- tnnu line outs, eich-
Ings, miade ab prices you ecan afford.
Ardelle Kitchen C-:lmpan:,' Halethoepe, Md.

WE Print books, dmu]m nn}'l:h.lpg,

Llnn for the trade. Hoe FPrinting
l{F I.'I. Mich.
PRI:HT‘INI:L Letterhemds, 260 §1.00;

l‘.'l'i'ﬂ!l §1.00; both $1.55 postpoaid
rﬁﬂhmm ,_Freepors, Mich.
00 EACH. Letterheads, stntements, en-

'v'cll;rpu $1.15 postpaid. RAB Publishers,
Cincinnats.

ELBGANT t-:tt:rhra.da mwz:loprs p-nat-
onrds, circulars—1000, . B
ders, bookirts—nll ﬂ'mtmg—lnrw pricos.
Bamples, Goodprinl, Harrisanburg, Va
T‘HGUHJHD Buslnm crrds ll IfH:I. Send
for samples. Preas, Main,
Cardner, Knm-ns
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FATENT ATTORNEXS

INVENTORS: Take first sten toward
protecting vour inventlon—without obllea-
tlof. WelLe for fiee “Record af Invention''
form for establishing date of Invention,
We also send free—48 page book, ““Patent
Gulde for the Inventor"—telling import-
ance of prompt action, confdentinl search
service: how to sell and market Inven-
tioms: detalls of convenient payment nlan.
Send for free V'Potent Gulde™ and ““Record
af Im'entinn form tocdny, Clarence A,
O'Brien, Registered Patent Attorney, 1J1B
Adnms 'E'llll!d:ru:, Wazhington, I, ©.

MERLIN M., Evans-—=Registered Patont
Attorney—prompt, experienced, persanal
patent service, HReasonable :'t'-m. Er.rl::l.
confidence observed. Send r.-n-d.ur ltgni
“Evidence of Invention form.

Street, NW.., Washington, D. G

WE Locate buyers meritorioes patented,
unpatented inventions, If will sell, reply
ilmmediately. Descriptive booklet., refer-
ences, free, Invention Reporter, SA-11238
Banth Falrfield. Chicnro.

1 BE:LL- Patents, Established In 1900,
Charles scnt.t THIPM Garsen Ave.,
Rﬂ(ﬂt‘-ﬁt'ﬂl ‘W

CASH Por 'prl.l:l:.iu.l fdens and inventions,
Nir. Ball. AR-T441 Pleasant. Chicago.

INVENTORS: Profit by your inventlon.
A practical talk to lnventors by &n ex-
perienced  manufncturer. Our 81 page
booklet *"Mind wa. Matter'' mafled upon
receipt of 3¢, Hex Engineering Co., Cin-

cinnatl. Ohle. Deot. DL
YOUR Ad in thiz space will bring amaz-
ing results. I'll prove Ik to vou, rite n't

onee for interesline Information, F.
Johnsen, Hoom J00. 200 East Ontario E-t...
Chicaro.

43A



INVENTIONS WANTED

INVENTORS! Have vou good,
able idea? Wrlte Dept. TI-D, Box 19, Sta-
tlem “'ML" Mew York. =

TOABH For inventions, patented or un-
patented. Mr. Ball, A-0441 Pleasant, Chi-
CAED.

WANTED—Meritorious pailented, unpat-
ented inventions. Booklet. references,
free.  Inventlon Reporter. 5B11238 Bouth
Fairfleld. Chicaga,

BMALL Invenitons wanted by manufac-
turers. I'll help you sell your inventlon.
wWrite for frec circular, Stanley Hull,
TE15-E Euclid Avenue, Oleveland. -Clh1-o

GIMPLE. Practical inventions wanted by
manufacturers. oaten or unpatented.
For information write Chartered Institute
1x|: .I\mtliﬁ-té Inventors. Dept. 4-D, Wash-

patent-

PATENTS FOR SALE

MANUPACTURING And “mnluﬂiﬁi‘“

for device to extract cars or tr

mud, ice or snow, Seventy-five percent

more traction than bire chains, guicker to

'P]}IE' tnn.n strap on chains, 1. 5 A. patent
1,529, Write EE B, G, Ready

Tm:unn, "P.O. Box 918, Smith’s Falls,
Ontario, Cansda,

MOUSE Trap, seli-sotter, slmlplt. effec-
tive. Ernest Mrlberg, Norway, lown,

NEW Device for Elﬂ'ini lawns, Ereen
houses. Apply Artchibald Lake, Burns
Lake, B. €., Canadn

MEW Plastics putt:r un. Pat. 2,220,110,
T. Pasanen, Franklin Mime, WMich.

TOBACCO Manufacturers. Warlhwhile
g:].-_::tdun. A, Canto, Brazil 113, Habann,

SELL Your patent through a amall class-
ified ad In Popular Mechanics. Many in-
ventors have found buvers in this way.
Ask me for proof—I'll gladly send it to you.

W. Johnson, Manager Olassifed Adver=
tising, 200 E. Ontario St., Chicngo.

MANUFACTURING

INVENTIONS Manufactured by an px-
perienced company. In any guantlity at low
cost. Metal specinlties, novelties, stamp-
ings. dies, and models. res estimates.
Our booklst *Mind va. Matter'™ sent 'l:IIHITI
receipt of 252, Hex En:ihurtu Cua..
eipnatl. Ohle. Dest 0.

MANUFACTURING, Anv I!ll-te‘rl,a.l I.'I:IS
guentity, inventions dzve!:rpﬂd
Burlineton, Eentucky.

MODELS AND MODEL SUFFLIES

OUNSMITHS, Imenters, model-
makers send 10c for page ool and sup-
lies catalogue mani specinl tools listed.

L;,'a'rm:d:r, *H-"FT . Tremonk, Bronx,
SHIP Models—Sailing, steam, warahi
carved huu lim, bl.uuprln!.a ﬁmnﬂm

cher,

delivery. ITE
Est. 1805, 35 2 BL 'H'!'I' York City.

GHRVID Hull ship model kits,

yacht model ﬂt-tl:m:s‘ mudﬂ rncht
ul.ﬂs. Tllnstrated catalog 20o,

er, 1002-M Etowah Ave.. Roval I:III.'. Mi1'|:hl

THOUSANDS Shin fttines. hundreds
kita, eatalog 102, Folk's. 428 Seventh Ave,,
MNew York M Y.

MODELS=—Practical models pul over
wour Ideas. We develop models from the

crude to perfect working deviess, Your

idea might have large commercial value,
Berviees confidential @ Bank references.
Ragistered mraduate enmineers at  your

servien, Send 25c for our 68 pame booklet
"Mind v, Matter.”” Rex Engineering Co..
Cincinnatl, Ohio, Dept, B,

HOME CRAFTSMEN

28 LAWHN Ornament patterns 25c. Other
Euttema' 15 -20* high: Dutch girl. Dutch
pirate, bull terrler, Mexican girl
Ha:tr.':m boy. dwarf, penguin. flower girl,
él:ld All Eg llu!! islu- ﬁ;-stllt}gvmﬂ?t nnt?u:;l:a
ald. Strother, Box 383-CV, Belington,
est Virginia,

GET Free leathercraft Instrucklon pams
phlets. prices of leathers, tools, projects.
Make extra money. Besutiful giits. Leath-

EMPTY Quart oll cnns make markel-
nhle novelty, Patlerns, practical nstrue-
ticna, dollar postpaid. (Unprofitable near
Bratom dus competitlon OiF W0
ﬂjtpuL] Foster Fabrications, Stoughton,

BQUAREENOTTERS! Make belts. hand-
bags, etc. Quality cord samples with cht-
Hae nruer! Lal nnd

for 41, P,
Hmlf Gu. D:pt.. J=28, 121 Sands 5t..
Brooklyn

I.EATH'_ERERAPTEM'EH. Send 10e for
new handbook and catalogue of tools and

supplies, E, A Bwest Company, Ine.,
Leathercraft Divislon, A-80, 148 State
Birect. Binghamton, N, ¥,

LEATHERCRAPT—Leather for toaling.,
love leathers, Iued.n:!. tools, mecessories.
Larson

o, 180-D, 180 M,
Wacker Drive, Dh!:aqpk_ I8
mpnmnﬂsd an.:ln mamunta l-ﬂ-hl'lLl--
-mef:- BT BUf !negwnew mtulﬁj:lmmn'nts
50O i.rl:lelr.u_ o-Met Shop,

o LR R R

t have no equa end for n-

formation. A. P. Shebel. 730 8. 2nd St.,
Milwaukes, Wis,

WATCHES, OLD GOLD, JEWELRY, ETC.
GEMB, A

lewelry. Bix
muxh incrns . sapphire. gar-

et, te tl EH} Mtplld_
t!ntn.Eua: Hl]l Cu. -1: m, Oregon.

ELOIN, Waltham wnb:h: =0 ﬂﬂ Maks
blg money, Free watch and Jewslry cat-
alog. Plymouth Jewelry Company, 163-F
Canal 5t., New York.

BULOVA, Gruen, Hamilton, EI in, Wal-
l,h%.'m wrist m?m e iﬂ Ii:t::h.? :_;ﬂ]hdl.ﬂ

is, vely lawes

nnteufmlﬂu styles now available, Write
or free money making whalesals cata-
logue, Norman Rosen, olesale Jeweler,
Dept, P.A,, B0l Sansom Stcesl. Philadel-
phia, Penni.

WA ‘I'\GI-IMAKERE' Maturl:nlu tools, jew-
elry—bought, sald. t prices iur u [i lm]d.
dlamonds, Froe utul:lu. Ben 8e
pany. Bak 150, Chlekes.

WATCHES—Hamilton, Elgin, Waltham,
Bulova n_g lu-' ;Lﬂ 78, Diamond rines ot
of cataloe. Guaker City mé‘&‘éﬂa‘m?
od ca ; ;

ﬂlﬂ:n.cllg Jewelera, BD1 Walnut . Phila=
delphia. Penna. Dept. 8.7

WANTEDI! Oold, silver. platinum. dia-
monds, meredry, etc. Bhip. Simon's Jew-
elry. 353 Old Arcade. Cleveland. Ohio.

OPALS—Collectors™ parcels §5.00. Lanpi-
daries’ parcels §5.00. Catalogue fres. Nor-
man Seward. Melbourne. Australia.

GOLD $35 Ounce. Ship ald mald teeth,
crowns. jewelry, watches—receive c.uh by
. Batlsfactlon guarantesd. Frea
Information. Dr. Weisberg's Gold Refine
1500-Q Hennepin. Minneapolls,

TEE, P 1
gan PR e M

tes, minerals,
wm

ponnds
Aberdeen,

HIGHEST Prices for old nuld—H‘-l.II. your
teeth, watches. lewelry. 100% full cash
value mailed day shipment recelved. Sat-
isfaction muarantesd or articles chesrfully
returned. Information free. Chicago
Smelting Company, 300-F Champlain
Bullding. COhicamo.

FORE SALE—MISCELLANEQOUS

OTOH topcoats (850 retall
b, Brldze Ml!l Glhumell Beotlan
663 Bhatto Place, Log Ange

WANTED=MISCELLANEOTS

ol micrometers,
tuuLs Dulll with Yankees,
ell, B.D. 1, Easton, Penna.

WA :  Information on _ health
equipment for the hame. Manufaciared
or new and :lndﬂelo:ﬁ! I:T.llpmmt will bo
satisfactory. Write Hox Equip-
menk Co,, Bt Pogl

HIGI-IEBT FPrices for used cameras. bi-
noculars, microscopes, drawing sels, toals,
rifles, shot guns. any optical or selentific
instrument. Satisfaction guarantesd,
Cordon's, 182-M Madison, Chicago.

mauiinlst.
“Mike'' How-

PERSOMNAL

ROSICRUCIAN Secret teachings are of-
fered to those who seck to use them solely
for the perfection of their inner facullles,
and in the mastering of the daily cbstacles
of life: the International Organization of
Roslerucians will be happy to recelve the
reauests aof those who belicve that worthis
ness and sincerity determine the right for
one to have such wisdom; to them. a copy
of ""The Beeret Heritage,” a [ascinating
book, will be given without price; let this
book gulde you to the conservative plan
whereby you may widen your scope of per-
sonal power. Simply address your letter
to Beribe G.V.L., Amore Temple, Hosi-
crucian Park. @ ﬂan Joae, Dﬂﬂum!u.

o mm

REMOVE ¥ “ta
Tatbon Supply Hmmz. 651 swm ﬂl:-,tr
Chicago.

SINUS Troubkle, If a victim of sinus or
catarrhal infection, write National Lab-

oratories, Ben). Franklin Station, Wash-
ington, 1, ©.

PERBONAL Matchboaks., Samples [ree
Flanet Co,, BUE&-H Bouth Har:h.ﬂ.eld..
Chiengo.

NERVOUB? Conguer fear, worry, bash-
fulness| Free, Em: al im'nrlmtlnun. John
Englund, Hu: 338, Ironwood, Mich,

MEXNICA Legal mattera, Willlam

the.ﬁﬂellnh&a Amerlcan  Attorney, El
WIN Frize money: Booklet—"Suceessful

Contestin shows how, 10¢

tpeadd.
Bulletin Ifntlnl: 100,000 I)D prizes ﬁ'l?-lll.dl:ﬂ..
Warld

el Publishers, 4515-B Cottage Gr

MISCELLANEQUS

HEW, Belentific
icml'i and ruat uullr. l,n-qu .
r henters o ’ i
p-erle:t I!li'n.le i:-uﬂk!-er.. A. F. Wilson &
, 04T B, Halsted, Chicigo.
LUHIHOUEL Paint Iur light-switches,
clock dials, ete., d0g 2 Can-
mnata, P.0. Box -EHP' nutnn

MAIL Order Inuslmn eolirse shows you
how to make money. nlmu or fulltime.
Teaches professional mail arder ll!ﬂ!-ﬂl e
—nok PeRny- u.tem.ur u mn:. =
taila. MWelnon Company. rm-.n.
Dept COhicago.

compound  Temoves
Cleans baollers, wa-

= i

BIG Mail for you. Latest moneymaking
offers, opporiinities, eatalogs. m:&a.nnu

Hampe llstod in directory 100, Berv-
fee, 110-M. Park Ridge. TiL

41,000,000 TN DMamonds wanted. High-
est ces paid—all sizes and grades—in
Jewelry or loose. Mail vour dlamnd: b

this old established firm. 1007 full cash
vp.lun muailed doy shipment received. Sat-

lefaetion guarantesd or shipment choor-
fully returned. Information free.  Amer-
fean Diamond Syndicate, Desk 8. 17 Bo
Wabash. Chiengo.

START Profitable tattooing and remov-
s Free instructions, Write

Ing business.
WAML
WHAT Has California to offer you?
Confildentinl  source informaotion. un-
ds avallahle local and government jobs,
Small capital investments, business -
tions. Gald mining, farming, living costs,
Climate, health, mops, unlons. (Sealed.
Send three dimes today. California To-
day. 33T4M Mission. San Prancisco, Calif.

" RECEIVE O CGigantie mails, magazines,

sampies, ¥Your name in Dumerous mail-
ing lista 10e, Howard, 398 Broadway, Neow
York.

MYTEE-BOND—The miracle adhesiyve—
Request booklet, Handy size J0e  Slo-
Enr‘}n' Laboratories, Long Island Gity.

HEAT Your home with manure. Plans
£2.00. Green Engr, Co., 1845 Atlantie 8L,
Dubugue, Iowa.

$500 YEARLY Ralsing singing canaries,
Canaries sell for $5-316. Also splrit mind
resding. Ench §1. Box @358, Pitts-

burgh,_Pennsylvania.

STEREOSCOPIC (Three dimensional)
et photos, Partioulars for stamp, Odaity
House, BL. P\elenburg. FIa.

COATS Of arms and oreats, mncth
painted in eslora or black and white, Irom
heraldic dmrlnﬂun nr furnished ecooy.
E10000 and ub. t grode work, Her-

or samples Se. lder & Company, 1038 CABH For an ’“ﬁ', Justiee Jewelry | aldie Btudios. IIIIHP' Clulltﬂlﬂe Avenue, Chi-
by, Deptl, BF, Chicago, Illimois. Jobbers, 190 North W ichpo. eamn, T1
MEXICAN Movelties in big demand! 20 MERCURY. Onsh pald promptly. Quo- TATTOOING, Engraving owtfits. Ilus-
patterns complete Instruetion 25e. Mexi- Hans free, Wholesale Terminal, Mor- | trated list free. Percy Waters, Anniston,
can Arterafts, Eagle Pass, Texas, wand. Massachusetts, Ala.
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I.Illl:lil.ll hIIIDHAI.I'I'IIAI. IIIS'I'I'I'IITE 589 Aircraft Eldq..l.intn’an.lhh

oWy

NOW I-C 'I‘ii' TIME 1o st

Lincoln Aeronautical Institute, Name
589 Alrcraft Bld;; o LIrl:urn, Malsr. A e
i ™3 rjrr .I"I |-1,I, Address. . siiasa . ahki g#lr
complete in itk akead = .
City : State.. JEARAR S,
|

an exeeer ACCOUNTANT? &8
AN EXPERT e CAN!
MORE and more opportunities—that is Accountancy’s appeal to ambitious le like YOUI
Government, industry, thousands of firms, are needing trained accountants. C. P, A.'s and
executive accountants earn $2,000 to $10,000 yearly; new conditions are StEH.dll}" increas
the demand! LaSalle trains you at home in your spare time; among our alumni are uvr.ru%

per cent of the C. P, A’s in United States, Training prepares you for C. P. A. examinations or
executive accounting positions. Staff of C. P. A.'s personally supervises every phase of your
training. You do not need previous experience, for we start you from the beginning. Numer-
ous new opportunities now wai ém Governmental and industrial lines warrant your con-
sidering this subject carefully! act now—investigate LaSalle Accountancy training’s
possibilities without delay,

Write foday for free 48-poge booklet, “Accountancy, the Profession That Pays™

LASALLE EXTENSION UNIVERSITY = A CORRESPONDENCE INSTITUTION
DEPT. 964-H CHICAGO, ILL:

DRAFTINGS #he s08 E*;‘,R!_g. EFQ_HF:’;EQ

LEARN AT HOME for YOU /' AUTO MECHANICS i
Huylpafaper renlivigand to fi yooresl? forn 8 l:lnulll AirConditioning—Rufrigeration—Motion Picture Operating

R G i T DRAFTING [}schonical Dravine=s

Y. M. C. A, JRADE & TECHNICAL SCHOOL

rint Your OW'.II TOOL & DI DESIGNING

Cards, statlonery, clreulaps, tags, labels, photo and
mua¥le tiiles a:li-!‘:l'l‘l:-.l-mﬁ:u[, Have money. pp"m for Machinists Trade, Machine Drafting and Design. Proctical shop train-
| Othery, Gasd P

ﬁ' lrJ:lu-nnd o, e i
an Scheal Fu L. IDDe4s  Drexsl st S8th, Chicags

full information,
L A Irl liks E ing in the world's Industrinl center, Write today for

e i saltt U e st 04, ”'".J for (i caRAloR HATIOMAL SCHMOOL OF MECHAMICAL TRADES

mndl sl deisile II'I.EL'I T NG, " Mariden: Camm. Dept. 33 628 W. Lake St Chicaga, 1L

at its best-...

yet SAVE .44
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Soversl wme of heat from litle fuel.

ROOM HEATER Approved ty Underwriters Laby,
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fort into youar hamae,  ew low OIL FURN lcz

maidel fansls Lower Lesels of Two greot featurcs=LOTSE of
wur rooms with clean, health-  peat o . CONSTANT koot flowt
ul wormih, preovibed IReRRE  pn SpqeaTYY Moo ehilling, nd

bt wlion wou swing epen the o eeppating, no variation, Spe-

lrii.l.-.m!l.‘ H-lllll HI‘I|I'.I 'I'.I'il::ll.'-mhph":lulfl_:‘l! cinl 9-Siage PatType burmer
al  Bieel  cphdne
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degree of ent wanted praviiy, Healds 4 o 0 Tooms.

Iru your LACO desler or sand for
WR'T L.M:D booklets and Lowest Prices.
LACO OIL BURNER CO., 191 Unlon Ave,, Griswold, lows
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H. H, COCKLIN
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ROUTER . CARVER . SHAPER

Three big values that can be bought for less than the usual price of a
single machine that will do egqual work. The usefulness of this machine
is of utmost importance to any workshop doing routing, shaping or carving.
Designed and built to factory reguirements, it is priced within the means
of the average workshop owner. With it you can make moldings, inlays,
carved legs or chair arms, picture frames or hundreds of other articles
in wood.
Power is supplied in abundance by the specially designed General Electric
Universal Motor. Over 1200 watts output at the :pindl-: {?415 walts ¢q1.|a.I
I H.P.) and 20,000 R.P.M. assures fast smooth cuts that do not have to
be sanded. Can be quickly and easily set-up for any of the three opera-
tions. Comes equipped with all adaptors and adjusting wrenches,
Manufactured by the
Makers of America’s Finest and Most Complete Line of
Power Driven Machinery

DURO MET 4eTS CO. Dept. P! DURO METAL PRODUCTS CoO,

D = B
FPlease send me catalog E-41B describing epl. PM-21, 2653 N. Kildare Ave,

the Router-Carver-Shaper and your other CHICAGOD, ILLINODIS
Power Tools.

::1;1& SEND CATALOG
'If:it_-,-l-t.!‘.EL ................................ Stutt . FDH %ee TO-DAY

DURO METAL PRODUCTS CO
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Motoreyele platoon of U.5. 15t armored
division carries submachine guns

HATTERING 50-caliber
machine fguns and 37-mil-
limeter cannon pour a hail of
bullets and shells against two
thin-looking steel plates 100
yards away. But scarcely a
dunt appoars and (:bﬁ(_:]".'l'l':—i
nod in satisfaction, for the
plates are identical with the
armor protecting Unecle Sam’s
new light tanks.

Thirteen-ton land destroy-
ers operated by crews of five,
these tanks are rolling from
assembly lines at a rapid rate
to equip America's armored
divisions.

To the observers, both mili-
tary and civilian experis, the
firing test means that the light
tank can take it, shaking off
any shell fired from a weapon
smaller than a Ti-millimeter
gun. And even the “75" shell
is ineffective if it strikes a
glancing blow on the tank’s ar-

A plane swoeps down in simulated at-
tock on combat cars of First Cavalry

SEPTEMBER, 1941 : 1



Atep one of the medivm tanks of aur fast-growing mechanized army, a gunner of the
67th Infantry takes sights on an “enemy” plane during moneuvers of the Third Army

mor—hardened steel plate along the flank
and in front. Coupled with that fact is the
difficulty of training the cumbersome "“75"
on the swift-moving, fast-turning tank.
But a tough hide is not the only thing
remarkable about these light tanks, They
carry a real sting—a 37-millimeter, quick-
firing cannon and four machine guns oper-
ated from the inside and an antiaircraft
gun fired from the outside. Their gun
power is greater than that of comparable
tanks developed in Europe and their speed
higher. Rated at only 35 miles per hour,
they reach 50 easily, making
them hard to hit, even at an an-
gle, and even harder to stop.
Backing up the speedy light
tank is the slower medium—
M-3—but tougher, bigger and
more formidable. A 28-ton land
cruiser operated by a crew of
seven, this tank carries a T5-
millimeter cannon, a 37-milli-
meter cannon, four 30-caliber
machine guns and one subma-
chine gun, making it the dead-
liest machine of its size ever
built. Its armor, too, is supe-

Here is one of the new trackless tanks,
a tough stesl monster whose independ-
ent wheels roll rapidly on rough terrain

2

rior to that of comparable tanks in service
across the Atlantic.

Production of the M-3 is not as fast as
that of the light tank, but factory wheels
are turning at an ever accelerating pace,
and it seems safe to predict that enough
tanks of both types will be available within
a short time. About 400 tanks—290 light
and 110 heavy—are needed to outfit an
armored division, in addition to other types
of vehicles used,

As the iron fighting machines rumble off
the line, U. 8. Army officers are busy train-
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ing erews and experiment-
ing with ways to make the
tanks more useful and the
crews more efficient. One
effort is said to involve the
transportation of tanks by
air, with a transport plane
carrying small, lightly ar-
mored machines in sections
for assembly when the plane
lands. These baby tanks
weigh about half as much as
the new light tank.

Eager to get the most out
of their mounts, tank crews
are discovering odd things.
such as how to fire around a
corner. As demonstrated by
gunners of the Second Ar-
mored Division, it really

works. A vulnerable spot of
a tank is the rear, the deck
above the motor. In an at-
tack, it is possible that en-
emy soldiers in a hole might
be missed by the hundreds
of bulleis fired by a tank and
might toss grenades or
bombs at the rear of the
tank. To protect against
such an attack, the Second
Division has attached rec-
tangular-shaped armor
plate, heavy enough to de-
fleet 50-caliber machine gun
bullets, just aft the tank's
tracks. In this position, the
plate deflects a hail of bullets
downward in the manner of
a water wagon flushing a

SEPTEMEER, 1041

Hundreds of these “jeeps,” the bouncing babies of the force are
rolling from the factories to the U. 5. Army training comps

Af the left, a tank erawls out of shell erater in &6th Infantry ma-
newvers. Vulnerable spots are being heavily armer-plated

Cavalry motoreycle scout above has run inte an enemy patrol
and dismounted for action. These motorcyclists lead the advance

Below is the new M-3 tank, o formidable 28-ton cruiser monned
by a crew of seven, its biggest gun a 75-millimeter cannon




sitreet. The gunners find they can bank
their shots against the plate and pick
off enemy soldiers hiding in holes or ap-
proaching to bomb the rear of the tank.

Of perhaps the greatest significance—
so far as defense against enemy tank
divisions is concerned—is the possibil-
ity of employing “jeeps,” the speedy
little blitz buggies now coming off as-
gembly lines by the hundreds, to knock
out slower-moving tanks, in the manner
of ants attacking a beetle. In addition
to the ahility of the jumping jeeps to
tow antitank guns, some army experts
propose to mount antitank weapons in
the rear seat of the jeeps. Out on the
west coast, one officer has made a great
stride in that direction by installing a
30-caliber air-cooled machine gun on a

| Top, a swarm of light
tanks. Firing tests in-
dicate anything lass
than a 75-millimater
shell will bounce off
the tough hides of
new type light tanks

Below, a fighting line
of mobile forts crosses
a stream. The gum
power of the Ameri-
con tonks is greater
than that of compao-
rable European tanks,
and aurs are faster

Below, Infaniry scotter from army transpert frucks and
concentrate their fire on an “enemy” plane attacking the
advancing convey of tanks ond troops

POPULAR MECHANICS
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tripod in the rear seat. With a speed of 60
miles an hour over rough country, jeeps
armed in this manner would be able to
gwarm around a tank, dashing in at angles
to attack the most vulnerable spots.

In time, the jeeps probably will replace
motoreyeles as a means of reconnaissance
and carrying messages. The fast, low-slung
cars, driven by small but powerful engines,
are getting their first big test in the 1941
war games.

Experimental work is going forward on
another fighting machine, a tank equipped
with wheels instead of tracks. The wheels
are so arranged that each acts independ-
ently while the tank is in motion, one drop-
ping into a hole while others may remain
on higher ground. An ingenious suspen-
sion tends to preserve equilibrium of men
inside the machine, making for greater ac-
curacy in firing, as well as greater comfort.

Of importance are the tests being made
on bulletproof tires. Such a development,
reported to be near a state of perfection,
would lend impetus to the tank-on-wheels.
Scout cars, jeeps and other military
vehicles also would be equipped with bul-
let-resistant rubber.

Within less than a year, the U. 5. Army
expects to have six or eight armored divi-
sions, each outfitted with 400 light and me-
dium tanks and each containing 12,000
officers and men. At present each division
also has about 300 secout cars, 400 motor-
cycles, 200 motor tricycles, 1,000 trucks, 500
machine guns, 25 37-millimeter antitanlk
guns, 35 105-millimeter howitzers and 40
mortars. Changes are being made con-
stantly and more may come as the year's
maneuvers reveal points at which fire
power may be increased.

In contrast to the American armored di-
vision, the German “panzer” division con-
tains about 14,000 officers and men and
3,000 tanks and other vehieles. The organ-
ization usually includes: one shoek echelon
consisting of 450 tanks: one ground-hold-
ing echelon consisting of a motorized in-
fantry regiment of two battalions—each
battalion having five companies armed
with light and heavy machine guns, anti-
tank guns and a regiment of 105-millimeter
howitzers: one antitank battalion of three
companies armed with 12 37-millimeter
guns; a motorized engineer battalion, and
one signal unit. The German division is
more than 60 miles long when on the march.

{Continued to poge 172)
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Automatic One-Hand Reel.. ;
Retrieves Line After Cast

&

Automatic reel permits line te be cast and retrioved
with ene hand. Pressure on lever starts it winding

One-hand operation of a casting rod is
possible with a self-winding reel that re- %
trieves 70 to 90 feet of line without crank-
ing. Following a cast, the line is brought
in by pressing a release lever mounted near
the fingertips. Being a free-stripping reel,
it requires no brake manipulation in cast-
ing, according to the manufacturer, since -
the line feeds out automatically as needed.

The rgel wexghs less than nine ounces. ’

Cutter lips Paper or Cloth -
With Blade in Plastic Box

Mounted in a
box-shaped plas-
tic holder with a
convenient han-
dle, a paper cutter
is handy for mak-
ing clippings from
newspapers or
magazines. The
side walls of the
transparent plastic mount hold the paper
firm while elipping. The blade will cut pa-
per, cardboard, Cellophane, rayon, silk,

wyf or cnttnn n:lnth or oilelpth.
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. Theater Audwnce Attends Fight by Television

studios in Radio City.
Thence they were re-
layed, again by wire, to
the New Yorker Theater
where the signals were
split, the light impulses
traveling to a big steel
drum-like projector and
the sound going to a bat-
tery of 16 loud speakers
set up throughout the
auditorium. Control corn-
soles in the balecony per-
mitted the operator to
distribute the sound to
various speakers to give
the effect of three-di-
mension sound. Inside the
34-inch projector was the
: b et i S kinescope, the television
Hera's how tlie' :Hﬁnrﬁﬁipuxi.in_‘ﬁéﬁt 1¢-ppaumﬂ l.bLlh-:J‘blt.ldtnn:ls of 1.101:'-' tube to handle 60,000 to
on the 15 by 20 foof television screen in Mew Yorker theater. Diogram 70,000 volts. From a 30-

below traces path of =n:uild“t;ndl image Frnm the ringside 1o the theater inch mirror back of the

i i fi. : #3 projector, televised im-
A nar e el g ages on the face of the
[ g tube were shot through
lenses to the screen. Tel-
ephone lines carrying the
sight and sound were a
miniature of the system
engineers predict will
some day make television
available in theaters
throughout the country.

[
LEIT LR LT |
|LINE

il

Inserting the kinescope, the large
television tube on which picture

is formed, inte projector

In a New York theater an audience of
1,200 recéntly enjoyved a foretaste of the
day when television will bring to neigh-
| borhood movie houses the hig football and
baseball games, races and other events as

they are happening. From their theater

seats they saw and heard a television pre-
sentation of a championship boxing match,
w the closeups projected on a 15 by 20 foot
sereen offering better than a ringside view.

At Madison Square Gw the

» fight was in progress, television cameras

| and long-range parabolic microphones
picked up the picture and sound, and a

mobile television unit shot the impulses

over a balanced telephone wire to the NBC
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ver-colored synthetic “skin,”
which it 15 suggested might serve
os o mobile hangar for war-
plones. Domed cabins (right) re- = .

semble that of an air Tiner : T = : -
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Up goes the Fl-:l|11||_n:_!-_ "_l;ﬁg top”
of the scigfite circus, its syn- -
thetic-impregnated silvery con- -
vas hung fram metal girders ¢
Left, television-telephone dem- - d_'
onstration, highlight of shaw =% /%
v
Below, belting together a sec- = i
tion of the tent, which, 153 by
81 feet, houses science stage -
1 show and seats 1,500 persons
]
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< 3 X 4
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. A
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= Playing the big American circuit
i o “Porade of Progress” spon- 4
sored by General Motors Cor- k7
porationa caravan af 22-— =t ]
streamline automobiles and o
semi-tracters presenting the -
wonders of science to the public. - .
Some of its features were taken 'y
frem exhibits at Mew Yark and - 3
% San Froncises werld's fairs. Hs ) A
huge tent has neither internal z -
pales (al=14 l:xhrrrlnl stakes orf .r__' -
gLr],-Iin.es, consisting of aluminum ) S »
alloy girders suspending o sil- ol g
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'~ monster steel descendant of a
-1 little glass instrument, is under
{Jconstruction at the University of
Ealifornia. It is Professor E. OL
Lawrence's néwest alom-smash-
ing C}'L‘:Iuh'nn,

Weighing 4,900 tons, this new
atom-smasher will make other
cyclotrons, of which there are 20
in the United States and several
more in foreign countries, look
like pea-shooters. The largest of

Geiger counter detects radioactive atoms of sodium in these other cyvclotrons weighs 225
— subject’s hand within twe minutes after he drinks solution tons and has been in operation at

TV

: Beveling two-inch steel plates with oxy-ocetylene cutting the University of Cu]itm';.ai;a_ SEV3
machine to fit them snugly in magnet of super-eyelotran eral years. It hurls a five-foot
beam of atomic bullets of energies

of 16-million electron wvolts and

B more, uses 200,000 watts of power
I8 h, and has 192 tons of steel in its
f magnet. But the new monster will

ACCELERATING
ELECTRODES

"\x TARGET—

POLES OF
MAGNET

et s

Above is a “bBluaprint” of the atom-smash=-
ing eyelatron, which olso goes by the name
of the moagnetic resononce occolerator

8 : ' ] o POPULAR MECHANICS
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Here is an artist’s conception of the finished cyclotren, with its beam of atomic bullets, seven feet above
the floar, traveling with energies of 100 million electron velts and mere, equal to 60,000 miles par second

hurl a 140-foot stream of projectiles of en-
ergies of 100 million electron wvolts and
more, equal to a speed of 60,000 miles per
second. Radio equipment five times as
powerful as the most potent broadecasting
station will provide its 2,500,000 watts of
power. Into its electromagnet will go 3,700
tons of steel, enough for one of Unele Sam's
cruisers. It will cost 31,400,000, of which
$1,150,000 iz donated by
the Rockefeller Founda-
tion.

Today a giant crane is
swinging 13%-ton steel
plates into place in the
magnet, which will be 30
feet high, 56 feet long.
When the magnet is fin-
ished a 90-feet high, 24-
sided building will be
constructed around it.
~ And while the magnet is
being welded together
engineers pore over dia-
grams of cooling towers

Scientist clamping the target over
window of the cyclotron from

which atoemic bullets will emerge,
smashing atams in their way

SEFTEMBER, 1941

and electrical equipment which will dwarf
the largest similar equipment now in ex-
istence. A crane with a 30-ton capacity,
needed to repair the cyclotron, will be in-
stalled on a rail running around the build-
ing. A wall of water at least 10 feet thick,
possibly 20, will be placed around the ma-
chine to protect workers from rays pro-
duced in atom smashing. The control room

—Fwmgas e



Placing @ new deflecter, which lines up atomic bullets s they escape
from speed-up chembor, in University of Califernia 225-ton cyclotron

Quartz fiber electroscope into which researcher is looking, measures
strength of rays emitied by radicactive material in the tiny “bomb*

—

lala -

may be placed over the brow of a hill from the
machine, to give workers added protection.

All this equipment will be used in an attempt
to smash the core, or nucleus, of the atom, the
tiny universe which iz as much smaller than an
inch as an inch is smaller than the sun. Professor
Lawrence built the first eyelotron 11 years ago—
a little glass flask four inches in diameter, made
airtight with sealing wax. Since that time bigger
cyclotrons have revolutionized physics; given
doctors, biologists, biochemists, industrialists and
agriculturists a tool said to be the most valuable
since invention of the microscope; provided prom-
ising treatments for some of mankind’s most
deadly ills; and brought man closer to realizing
his dream of driving steamships across oceans
with the atomic power from a cupful of fuel.

But why such a huge
cyclotron? The truth is,
the atom has never been
smashed. Chips have
been knocked off, but its
center core hES never
been fully conquered. A
larger eyclotron is needed
to produce more power-
ful atomic bullets.

To understand why the
atom is such a tough nut
to crack, let's look at its
structure. The atom is a
tiny universe beyond the
visible range of the mi-
croscope, with a central
sun, called the nucleus,
and smaller “planets,”
called electrons revolving
around it. The nucleus is
apparently made up of
two kinds of particles of
nearly equal mass: pro-
tone, which have a posi-
tive charge, and neutrons,
which have no charge.
The number of protons
determines the type of

Below, a scientist peers from be-
hind lead shield that protects
him from dangerous radiation

10 POPULAR MECHANICS
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atom. In this tightly
bound nucleus most of
the energy of the atom is
locked. Itisalaw of elec-
tricity that oppositely
charged particles attract
each other. So the elec-
trons and the positively
charged nucleus are at-
tracted to each other, and
thus form a tight unit, It
has not been difficult to
detach “planets,” or elec-
trons, from this atomie
universe, and it has been
possible, using cyclotrons,
to change one atom into
another by knoeking pro-
tons off its nucleus. But
never have scientists
been able to demolish a
nucleus. Why it has been
so difficult to conguer has
been a scientific puzzle.
Scientists now believe
an atomic thunderbolt
called a mesotron binds
the nucleus, and makes it
a strong fortress. The
mesotron is really a sec-
ondary cosmie ray. Mes-
otrons are released when
the nueclei of atoms in the
earth's upper atmosphere

Welding huge 13%-ten steel

plates of the cyclotron’s electro-

magnet in place; probably

100,000 electrodes will be need-
#d to weld the magnet

Ry
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Using o tiny tube of rodicoc-

tive yHrium to fake pictures of
steel, in search of hidden flows

*Rodicoutegraph” ot left

shows distribution of rodiooe-

tive phosphorus in plant
leaves and stems

) T KT T

are smashed by original
cosmic rays, which are
produced in outer space
beyond the sun and its
planets. After their re-
lease these mesotrons
streak into the earth
with energies of as much
as 10 billion eleectron

second, and have been

der a third of a mile of
hard rock surface.
Research men have
observed mesgtrons,
freed in the upper at-
mosphere, smashing nu-
clei in a cloud chamber.
Mesotrons of about 73
million electron wolts
and more will do it
Professor Lawrence be-
lieves, therefore, that
the 100-million electron
volt bullets from his new
ceyelotron should turn
the trick. If the nucleus
iz thus smashed atomic
power might be re-

(Continued to page 184)
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volts, They have a life- -
time of a millionth of a-

found deep in mines un-"



gun flashes and shadows
in the dim light, and he
has the bhenefit of two
walls and a tree behind
which to conceal himself
as he creeps up on his ad-
versary. In front of the
figure iz a circular target
with a hole in the center,
This is the bull's eye,
which tings a bell when
struck by a bullet.

Laft, paolicoman sneaks up on
target as in duel with bandit in
a dark alley. Below, gun at
back is fired by remote contral

; Le _,_,'1 Al ;'?-'.'-.-.-'."--’1"}.

_Police at Wilmington, Del., improve their
marksmanship by “shootling it ou® with a
mechanical-bandit target that hides in the
shadows and shoots back if the officer ex-
poses himsell, The target, a life-size fipure
of a bandit, teaches self-defense in a shoot-
ing battle under adverse conditions. Cut
from quartev-inch steel plate, it hangs from
a trolley permitting it to be moved from
side to side across the range by remote
control. Details of its construction were
supplied by The International Assaciation
of Chiefs of Police, Washington, D. C. A
revolver mounted at the back of the “ban=
dit"” fires a blank cartridge when the con-
‘q"cenled operator pulls a rope. As in a dark

alleyy the paliceman’s aim is guided by the

| . 6%
‘{g'rr%uble Tractors in Tunnel Rush Aid in Traffic Tangles

Traffic jams in an un-
derground thoroughfare
could be pretty serious,
and to keep the Queens-
Midtown tunnel in
York from stagnating
there are “trouble trac-
tors" stationed at each
end, awaiting emergency
calls. At the signal, one
of these units rushes into

"-r-.' e the tunnel and hauls out
W

Fire truck, tow car and wrecker ore combined in this emergency tractor the stalled car. Power

12 POPULAR MECHANICS



steering and an extreme- ‘ :

v short wheelbase per Power-Driven Assembly Line
mit these trucks to turn * . M
aroiel fu: i tonnel with Steps Up Airplane Deliveries
one backing and forward _ : o = _ 4
cut of the wheels. Double i
drum winches and cable
devices with hooks are
provided for lifting and
drawing out disabled cars
quickly. The tractors are
equipped with fire-fight-
ing apparatus in case an
automobile bursts into
flame. Tests proved the
emergency units could
race to any part of the
tunnel, turn around and
haul out a disabled car in
three to five minufes.

(BT

e .

‘Pin Boys’ Score Hi X
On Rifle Range s R Ll -
From Trench Overhend conveyor transfers finished fusslage to assembly line of tnil see- ~
Y A
While the “rookies” at tion, where one man adjusts height, another joins them for bolting :EJ
Camp Forrest, Tenn, Production of military airplanes at the Yultee Aircraft - lg
sharpen their eyes withr—plant in Downey, Calif,, has been stepped up fourfold by ~~

1

N

target practice on the rifle  installation of a power-operated final assembly line, said to

e

range, the army "pin be the first of its kind in the entire industry. For example, | = =
boys" keep score on the at the stage illustrated here, the completed fuselage and the | r__{
hits from a long trench finished tail section meet, an overhead transfer bridge car- $ "
beneath the targets. Aft- ryving the fuselage across from its eonveyor line to the line |
er each shot they thrust where tails are assembled. The operator in the foreground -:I -
up a long pole to show then adjusts the level of the fuselage so that it lines up _
where the target was hit. exactly for three-point bolting ;Cl the ta_i}piel:re}. / S -?i
i At Oy
: !‘w e T%w Wooden Sticks ™ 4
| gl ’ , n S eed Vitamin B1 N T
: / ~ WlLed 9
M o - |l N To Flowers 33
_4_ 'r . ~ Little wooden sticks ¢ 3
e ? i " impregnated with Vita- %
i IR B 4 \ min By are offered as a © o
R A v stimulant for potted =

:_ plants. The stick is thrust _
into the soil near the

© roots, and each time the-}

woplani is watered a small !

, amount of the vitamin is

) released into the soil =0

There is said to be suffi- ‘3

cient “B1"” in a stick to =—

-t

provide stimulating food =
for the average flower for o
a month. Large plants.. *

oy : 2 ]
Poles thrust up from the pit show the riflemen where their shots scored may require two m}zk‘s‘ “'.1
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Merchant Shlps Converted Into War Raiders
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Merchant ships of the warring notions have been converted inte raiders that are preying
on enemy commerce. On this and the page opposite are drawings of a typical raider.
Bottem, this page, how roider may assume various disguises
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Paint and False Structures Provide Disguises

PLANE SCOUTING
FOR, POSSIBLE
ENEMIES

A

& PAINTERS ALTERING

g Y. APPEARANCE OF
SEMI-SUBMERGED *.

FUEL BARGE

MINE-LAYING 1§

. ] 3] i ': i o ; e v A : ¥y J"H .,_,: OPERATION B
CUN CONCE! r - 1 n = : £ 1 5 k . .‘..__ L
_ BY CANVASYE AIRPLANE ,
i - STOWAGE HOLD

Pﬁﬁ Useo For
SCOMUTIHG SPOTTING E ;
G L,;W b
SOME METUODS DEVISED IN THE,
OF & MLRCHANT I'M.RIHE Sul{t
___ OCEAN RAIL

CROMITS MOSTDANGERUS _
FOE-THECRUISER-THE RAIDER,

S8 MUSTDEPEND UPON EMOKESCRE.EH

M| SPEED AND NIGHT TO.ESCAPE

- ont. TR : " .

Upper right, how o roiding ship takes on fuel while plane keeps watch for enemy warcraft,
Betweoen roids, the crew moy alter the entire oppoarance of the ship with paint and L)
chonges in superstructure, thus confusing the enemy

SEPTEMBER, 1941
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Parachutists

5= " Upper left, Fi. Benning parachutists drop from 250-foat tow=
ar; right, pulling ripcord gives troinee a 15-foot “captive’”
=, dmg. Bolow, the first lesson, controlled descent in seat

‘§~ nd (&

““QEQ:?D‘Wire Shield in Eave Trough Keeps LE:%‘:;’,ES Out ﬂ,f;,[.-)r?ri“

3o
-

S

Clogging of downspouts with leaves and
debris can be prevented by installing a new
rustproof wire shield in the eave trough.
As water flows under the leaves they float
up the curved, slanting shield and are
washed over the top of the trough, or re-

main siranded on the wires,
a :

-3 @ The output of electric power in the Unit-
. f;'“—-’ ed States reached an all-time record of
ot 144 984 565,000 kilowatlt hours in 1940,
—_—— .'LII r r’
16 L Ntrvewe. G 2 3 /1 W

{
s

Make First Jumps in “Suspenders”

!

N
lq.i' ,:_" el

They take it in easy stages at the
parachute {raining grounds af Fort
Benning, Ga. Not-yntil the “rookie”

“parachute troopers have tried drop-
ping from the skies in a variety of
safe ways are they permitted to make
an actual jump from a plane. The
first step in tower training is a con-
trolled descent in which two trainees
come down in a seat like that familiar
to New York World's Fair visitors.
Later the regulation parachute har-
ness replaces the seat. In another
stage of practice the pupil, in a prone
position, is lifted 150 feet and then on
signal from his instructor he pulls the
ripcord and drops 15 feet to be jerked
upright. This simulates the sensa-
tions of an actual jump.

J O +

Water washes leaves and debris up the curved wires,
keeping drain clear and letting water flow under

POPULAR MECHANICS



Roped 1o o piton driven inta the rock, Carl Blaurock of Denver,
author of this stery, climbs the foce of a peak in the Rockies



low their leader up the
snow and ice slopes at
the head of o glacier

ring. Will it hold? The
mountainesr gives it a
coreful test before pro-
caeding, for life will lit-

erally depend wpon it

O

rado’s highest mountaing with a siesta
on the summit, we were discussing the
various spectacular elimbs we had made.
Several of our party, counting over their
conquests, discovered they had already
climbed half of the fifty 14,000-foot peaks
in the state,

Right then one of my friends and I de-
cided to elimb all the remaining peaks of
that altitude that we had not yet tackled.
We'd take the Colorado mountains first,
and planned our vacations for the next two
years with that as our object. Eventually
we'd climb every mountain in the United

By Carl Blaurock

Past President, Colorgtlo Mou
OFPING off the ascent cg c'-%él of kﬂu- . ;tates

To the mian who hasn’t tried it, mountain
climbing may seem an empty sport entail-
ing great physical exertion and hardship,
possibly a good deal of danger, without
compensations in proportion to the effort.

There are risks in climbing ice walls and
crossing hidden erevasses and rappelling
down a bare precipice. There are narrow
escapes and there are accidents, of which
I shall tell further on. But the human an-
imal is a creature of queer contradictions.
Some like to race in automobiles, boats or
planes, some like to perform on aerial
trapezes high above crowds, some prefer
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milder forms of satisfaetio
baseball, golf or swimming—while
still others would rather sit before
a fire and read a book than take
any risks or exertions. A few of
us like to pit our skill and re-
sourcefulness against nature in
climbing mountains.

Well, in a couple of seasons our
campaign to climb all the 14,000-
foot peaks in Colorado was con-
cluded successfully. But that
wasn't the end. Our next project
was to find more difficult routes
up some of the high peaks and to
hunt up other interesting moun-
tains that had never been climbed
and be the first to conguer them.
Usually we were successful, but
occasionally a climb would prove
beyond our ability.

One such failure was a winter
attempt to climb the 2,000-foot
precipice forming the east face of
Long's Peak. We started up early
one bright November morning,

Injured in o fall, one member of a party comes
heme lashed to a stretcher. Gften the rescue colls
for hercic efforts on the part of his companions

climbing up chimneys (vertical eracks)
from ledge to ledge, working our way
toward the summit, finding the climbing
difficult in spots, due to ice under the
snow which required tedious cutting for
footholds and handholds as we worked
upward. Finally, just about sundown,
we were within fifty feet of the ridge
leading to the summit when we found
the last section was a blank wall with-
out sufficient cracks or ledges to afford
holds. There was nothing to do but
turn back and descend the cliffs that we
had been climbing all day. Soon dark-
ness came on and in the poor visihility
we missed some of the cracks by which
we had climbed up. To make matters
worse, a cold wind came up which
whirled snow up the chimneys and he-
fore long we found ourselves marooned
on a ledge about half way down, which

Mearing the summit of o snow-covered mountain



| seemed to have only one chimney leading
to the next ledge 300 feet below. Each time
we attempted a descent, the swirling snow
blowing up in our faces would blind us so
that we could not see where to place our
hands and feet for secure holds, Realizing
then that it was too dangerous to attempt
proceeding under these conditions, we
spught an alternate route.

In the dim light of the stars against the
snow-lined cliffs we finally noticed a ledge
about 100 feet above us leading off to the
left to a snow tongue, which appeared to
continue unbroken down the face of the
mountain to the bottom of the cliff. After
some difficulty in finding a route to this
ledge, we succeeded in climbing up and
following it along to the snow tongue
which we then descended without further
trouble to the valley, and found our trail
of the morning back to camp.

Returning from another climb one day,
we came to the head of a glacier which
looked like a good shorteut to the valley
and ecamp, provided it was safe to slide
down. About 800 feet below where we

Above, climbing an icy wall with the

aid of crompons, spiked irons harnessed

to the soles of the shoes for a safe grip
when walking on hard snow or ice

Left, swinging around a corner with a
rope, which passes through a hook on
a piten driven inte rock beyond. Here,
on bore rock, crompons ars not nesded

stood we could see a transverse crevasse
in the snow, which was a definite hazard
to attempting a glissade from the top. But
we observed that by working along the top
of the glacier another 200 feet we would be
beyond the end of the erevasse and it ap-
peared to be safe to slide from that point
clear to the bottom. We started kicking
steps in the snow to reach our starting
point, None of us had crampons, the spiked
irons which are harnessed to the soles of
the shoes for walking on hard snow and
ice fields. Kicking steps in hard-packed
snow ig a tedious process, as well as giving
a much less secure foothold than with
crampons. Apparently I got a little care-
less in making steps. At any rate, while I
was still above the crevasse, both feet
slipped and in a flash I was sliding down
the steep slope headed directly for the
crevasse. I fought desperately to keep from
spinning and to keep my feet ahead of me
as I slid. In less time than it takes to tell
I had reached the crevasse, but fortunately
had speed enough that the momentum
threw me clear across it and I lit on my
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Above, the start of ol rappel ?ﬁ

rappelling, & swift means of de-
scending a cliff, rope is passed
oround the bady se s friction con
be vsed to control rate of descent

Finding his way blocked by an over-
hang, the outhor (below) feels his
way around in search of an olter-
nate route, After conquering a peok
by known trails, inveterate climbers
often go beck to try harder routes

The second climber, above, is belaying the leader as he traverses o
eliff. Motiee that the man ot left is hommering @ piten inte the wall

feet on the other side and rammed into the snow to my
» ther an abrupt stop, but no damage
dunv and I was uninjured. Need to say, my com-
p.mmn- who had observed the mishap, made their steps
ded in pd‘i*—ln"" the danger point

hisFore they started sliding.

Once in a while climbe e not so fortunate. This was
the case last summer when a party of us were climbing
the Maroon Peak, a 14,000-foot mountain of loose
stone formation, not at all the firm rock that granite is.
Two boys in the party, for variety, attempted a different
route, and in climbing a vertical spot from one ledge to
:—11'u'.1!ht":'t‘, l}'u'_'- li";‘u‘]ihg 1_']irn1'|£_=r lm::k h:_t]rj of ar ..l.'l']il:_‘.h
gave way under his weight, and both came tumbling
down. He had just grasped the rock preparatory to pull-




Abavae, lowering the rope for the roppel from the summit

Below, snow whistles around two climbers on icy peak
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ing himself over it to put in a piton
for safety so that the following climb-
er could come up to his position,
when it gave way. A piton is a short
spike of iron with an eye formed at
one end, which can be driven into a
crack and a rope fastened to it by
means of a snap ring, to tie a pair of
climbers together for safety in case
one slips.

In this instance the climber slipped
before he had put in a piton and fell
with the rock nearly 25 feet vertical-
ly. He lit on his back on his knap-
sack which eushioned the fall some-
what, and as the ledge sloped at a
40 degree angle, his body pinwheeled
over several times for another 25 or
30 feet and would have dropped over
another cliff at the edge of the ledge,
had not his companion with presence
of mind pulled on the rope and
checked his spinning about 10 feet
from the edge. As it was, the fall was
severe/enough to stun him, and then
he found he could not arise and had
no control of his legs.

His companion made him as com-
fortable as he could, then called for
assistance from the rest of the party.
As the accident oceurred in the aft-
ernoon, several bovs were detailed
to spend the night with him on the
mountain, while others hurried to
the wvalley and on to town for a
stretcher. The next morning they
returned with the stretcher, and by
that afterncon he had been ecarried
down the mountain to a hospital
where examination showed a frac-
tured pelviz. Since then he has re-
covered completely and will be able
to climb again,

Accidents are the exception and
not the rule in mountain eclimbing.
Most mountaineers worthy of the
name are exceptionally careful per-
sons who weigh and consider every
move they make in doing a severe
climb. They safeguard themselves as
much as possible with all the aids in
climbing that have been developed
down through the years. There are
ropes, pitons, and snap rings, which
when skillfully used on difficult
cliffs take considerable hazard out of
the climb. There are rubber or rope-
soled shoes for certain types of
smooth rock climbing, and heavy
nailed boots for other kinds of rock
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Playing follow the leader, you get a wiew of
the hobnailed shoes worn in rock dimbing

P,

work. For snow and ice, crampons,
rope, and ice axes are used. The rope
is used for safety in climbing, and as
a rapid means of descent by rappel-
ling ir descending a cliff. In rappel-
ling, the rope is passed around the
body in such a way that the climber
can slide down it rapidly, using the
friction of the rope around his body
to check and control the descent.

At Colorado Springs some vears
ago a group of climbers organized a
clvb whose sole purpose is to elimb
Pikes Peak each New Year's Eve,
and to usher in the coming year with
a grand show of fireworks. On a
clear night the display is easily vis-
ible in all directions for 80 miles or
more. For each trip a prominent
mountaineer is invited to be a candi-
date for the club’s membership, to
make the climb and be initiated into
the club at midnight ceremonies on
top of the peak. This custom of in-
ducting only one new man into mem-
bership each year was the inspiration
for naming the club the AdAmAn
Club (Add-a-man). Some of the
climbs have been made under mild
weather conditions, but often they
are made in the face of severe bliz-

I#'s tough geoing on the ice wall of a glacier, but with o
rope it can be done. Below, a crevosse on Mt. Raivier




-'L‘JS..'lh-era may be a 3,000-foot drop below, but the
" axperienced alpinist hangs his faith on o rope.
Ameong the experts, accidents are rare

It tock the auther and twe friends over four
hours te climb 100 feet up the narrow “chim-
ney,” left, to reach o pinnocle where the For-
est Service wanted to establish a fire lookout

zard and subzero conditions, from

which members sometimes return
with souvenirs in the form of frost
bitten ears, noses, and other extrem-
ities. No matter what the weather
conditions, the elimb iz unfailingly
made each New Year's, The fire-
works are cached on top during the
late summer to be available when the
climbers arrive on the year end.

It is not only the highest peaks that
hold adventures. A wear ago the
Forest Service asked me whether 1
could lead a party to the top of Chim-
ney Rock in southwestern Colorado.
It is a sandstone formation on top of
a shale ridge, rising about 1,500 feet
above the valley floor. The rock pin-
nacle itself is about 50 feet wide and
200 feet long, and rises sheer on all
sides for nearly 200 feet above the
shale base.

The Chief of the U. 8. Forest Serv-
ice in Denver showed me a picture of
it and said the Service would like to
use it as an emergency fire lookout,
but eould not figure any way to climb
it. The picture intrigued me. It
looked like a first class climb, and
others who had attempted to reach
the top had failed. I gathered a cou-

{Continued to page 178)
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Wind Buggies Blow Rookie Glider Pilots in Air

e

I Commander E. F. McDonald, Jr.,; in-
venldr, pnl-nh L (=] five-halt FI'I.I”{"'\;l that
transmits power frem shaft of B5-horse-
pawer Enginr to seven-foot Fu:rnp-n“rr

T Wind buggies” that fan
“eaptive' gliders inte the oir are
giving student fliers a chance for
practical instruction and solo ex-
perionce without the risks of free
flight. The “buggy"™ is o stripped
Ford chassis with differential re-
moved; propellar shoft four feet
ohove drive shaft is driven by
five V belts and fans a 45-mile
wind through tubular vanes that
reduce turbulence. The truek it-
self can be driven either bock-
ward or ferward by propeller

T Flying @ glider sh mon-made
wind. Twe novices who had
never touched contrels wers
able 1o fly successfully after fess
thon 30 minutes instruciion,
Glider rises fram siz ta 10 feet

= Behind o battery of four
“'il'll'lcl'lﬂrgl:"r wWoagons o EI-'df"T,
anchoraed by ropes from noze to
gro'.,lfldr F“l.'_'h il'l Sjmlll_‘ 'i‘r'il'ld..
raspanding to controls a3 in free
ﬂighL Pilat ean roise eraft unkil
wing reaches top of wind stream
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240"
200°

KEFLECTOR

TOP  PARABOLOID

WOOOEN TOWER )

|{:}

{_Umazf 70 INDIVIDUAL RECEIV)
ANTENNA. STAGGERED ALONG. TOWAR

These drawings show radie
rransmitting tower with par-
oboloid receivers to detect
radio waves reflected from
airplane (os al top, right)
and the contral board

Around the ecoast of Britain st tnll,-_-, B
chain of radio sentinels probing the skies
with short-wave beams to loeate approach-
ing enemy warplanes by night or day, in
cloud, smoke or fog. Technical details of
the radio detector are a major war secret,
but its existence was made known when
the British air chief marshal called for ra-
dio technicians to man the listening posts.
Dr. Lee de Forest, American radio inven-
tor, believes the beams are projected in a
conieal path toward the sea and sky from
the top of 240-foot towers dotiing the
coastline. When a plane comes within that
cone, the radio signals are reflected back
to the tower and received by instruments
installed en the tower at various altitudes
and pointing in all directions. Within these

26
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receivers, with paraboleid reflectors and
dipole antennas, the rebounding beams—
radio echoes—register their intensity ac-
cording to distance, direction and altitude.
This information is relayed by wires to
the instrument table at the base of the
tower where a technician, wearing ear-
phones, translates the data and sends it in-
stantly to the antiaireraft command posts.
Such a radio-echo alarm system would be
a further development of the terrain clear-
ance indicator anneouneced in 1938 by the
Bell Laboratories and United Air Lines.
In that instrument the time elapsed in pro-
jecting a signal from plane to earth and
receiving its echo was measured, and from
that time the actual altitude of the plane
above ground was computed instantly.

POPULAR MECHANICS
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Mighty army bomber, America’s largest military phne, on its trlu! Hlﬂ'hl while cheering crowd locks on

After four years of building, the gigantic
“B-19"—largest military aireraft the world
has ever seen—has tried out its own ele-
ment, the air. Its four 2,200-horsepower
engines roaring music to the ears of the
engineers and mechanies who built it, the
monster silver ship lifted from the runway
at Clover Field, Santa Monica, Calif.,-and
flew low past the throngs gathered outside
the Douglas plant where it was developed.
The’HFﬂEﬂl_'l‘E_\‘varhird performed credit-
ably on the first trial of its wings. It was
off the ground in nine seconds, after rolling
across 1,500 feet of r\.wwaq_.', He“ out to sea,

circled to salute the Douglas workers and
then headed for March Field, the army
base, 75 miles away. A smooth landing
was made after 56 minutes in the air.
Maj. Stanley H. Umstead, army test pilot,
was at the controls for the historic flight.
Six other army and Douglas men were
aboard; the normal operating crew will
consist of ten men. Less than one-fifth of
its 11,000-gallon fuel capacity was carried.
The plane, with 212-foot wing spread and
132-foot fuselage, is rated at 41 tons empty
and 82 tons fully loaded, including several

tons of bombs.

Calls for Aid f}rmfn St:i[led Motorists Multiply Despite Better Cars

Last vear motorists stalled on the road
called for emergency help on an average
of about 1% times each, which, notwith-
standing the fact that better cars are being
driven, is 13 percent more calls than were
made during the previous year. These fig-
ures are based on a survey of 27,300,000
registered passenger automobiles which

SEFTEMEER, 1941

the Illinois Automobile Club reveals were
rescued 35,000,000 times by* garage men.
Tire failure was the largest individual
cause of breakdown, accounting for 9,667,-
823, or 27.6 percent, of the calls. Battery
trouble held second place, being responsi-
ble for 5,034,960 calls. There were 1,520,000

calls from motorists who ran out of gas.
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plane, every fighter and
bomber and civilian
fence-jumper.

Rescarch is little pub-
licized for most of it is
secret. But it is becoming
more important each
year. Last vear American
plane, propeller and en-
gine manufacturers spent
more than $15,000,000 in
research, and this year's
bill will be higher. This
means that while Ameri-
can avialion has stepped
up into mass produetion
with a goal of 50,000
planes a year, it is not
neglecting gquality.

Some phases of re-
search are dramatic stuff.

'{} 0 o & _\1 &
. Top, Douglas engineer demonstrates of Santa Monica vocational school ﬂ- ) har ﬁl—d.b—tlﬂll.': pi 1'::?'1-
& how blueprints are translated inte construction of airplanes diving a silver test ship

L] i e
~ straight down at 575 miles

an hour and pulling out
in a blinding nerve-
wracking “7-G" dive is

Sub-stratosphers tests are conducted in this tank, which can
reproduce almest any kind of atmospheric canditions

J\I‘leRiCAN planes are rolling out of the factories
+ * and into"the air at a rate beyond the maddest
dreams of aircraft builders two yvears ago. But that
is not what they boast of today—they boast that our
planes fly faster and safer and maneuver with
grealer ease than any other ships in the sky.

Why? Because thousands of hours and millions APove. part of the huge machine used to

7 x test landi . Thi t with-
of dollars in research lie back of every transport :nndﬂﬂ:;:"‘ﬂ::;:h ;?.hia;'i:ﬂi,m‘:“
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Built to pre-test the Douglas DC-4 transport, the wind tunnel medel has four electric meotars, each dovel-
oping nearly 15 horsepower at 16,500 revolutions per minute. It mlgh: over 400 Ptllmﬂ'l cost $2ﬂm

Hidden flaws in metal which might result in failure at a eritical paint are discovered by the X-ray.
an engineer prepares metal parts for the X-ray inspection; at right, examining an X-ray plate

dramatized by the movies and the fiction
magazines, But the major part of research
is slow, patient, cold and scientific. It con-
sists of engineers over drafting boards, of
craftsmen building models, of skilled me-
chanies with delicate testing machines.
Planes and parts are subjected to “torture
tests” to prove their dependability. Some

SEFTEMEER, 1941

At left,

of these tests are performed in the air, but
for the most part they take place in the
laboratory.

Ten years ago airplanes were built on
the general prineiples of a bridge or a sky-
scraper. Engineers knew approximately
what load a certain type of structure could
carry. A few minutes figpuring with pencil,

29
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Above, assembly line at Douglas Aircraft plant where
more than 15,000 men work around the clock

The smoll wind tunnel propeller, above, s port of
Lockheed Aircraft compony research labora'sry

30

paper and slide rule
would give the answer.

That was when planes
were built with an inter-
nal skeleton—an endo-
skeleton as the biologist
would say. When sheet
metal replaced fabric on
wings and fuselage there
came a revolution in the
methods of building. The
weight-supporting struc-
ture was no longer on the
inside but on the outside
of the plane—the exo-
skeleton. This gave birth
to a host of new engineer-
ing problems,

0Old formulas for
stresses and strains were not enough, New
kinds of struetural and aerodynamic engi-
neering were needed and this fund of
Iknowledge could only be created by test-
ing to see what would happen. Right then
the research departments of America's
airplane companies began to develop.

The engineer is always on the lookout
for ways of decreasing weight and increas-
ing horsepower; of reducing landing
speeds, since wing flaps seem to be ap-
proaching the limit of their usefulness.
He thinks of high-altitude flying with its
problems of “pressure cabins” and super-
charged motors.

One of the most closely guarded divi-
sions of any aircra ft pla‘nt ig the shup where
small-scale models are constructed. The
madel is subjecied to every test engineers
can think un, In the wind tunnel every
tvpe of air condition is
duplicated =0 a plane's
take-off, maneuverability
and landing can be
checked. Wind tunnels
are costly and there are
not many. Among the
hest known are those at
California Institute of
Technology, University
of Washington, Univer-
sity of Michigan and
Massachusetts Institute
of Technology. The Na-
tional Advisory Commit-

Huge machines like that at left

tell engineers how metal parts

will stand up under the severe
torture of actual operation

POPULAR MECHANICS
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tee for Aeronautics maintains wind tunnels
and research facilities at Langley Field in
Virginia and Sunnyvale Field in Califor-
nia. The U. 8. Army has extensive labora-
tories at Wright Field. And finally, several
of the large aircraft manufacturers have
their own wind tunnels.

Test piloting still has its place in the de-
velopment program, but today’s test pilot is
not the legendary daredevil. He has to be
an engineer because he must know not
only what a plane will do but why.

The old-fashioned way of testing was to
build a new plane and see what happened
in the air. Today the engineers tell how it
will perform by looking at the laboratory
statistics. That's why “torture fests” are
more important today than test piloting,
Statie testing utilizes vast machinery and
delicate instruments. Wing sections are
pulled apart in huge preszes, fuselage sec-
tions are twisted and landing gears are
dropped. Gasoline tanks are shaken until
seams split. Rivets are broken, metal is
twisted like rubber. Whole planes, sitting
in jigs, are loaded as if power diving in a
tornado.

If the planes “can take it” in the labora-
tory, the engineers know they will stand
up in a storm over the Rocky Mountains or
a dogfight over London.

Full-sized sections of planes are attached
to huge test columns capable of withstand-
ing 2,500,000 inch-pounds of pressure. With
a complex set of hydraulic jacks the sec-
tion can be put under compression, torgue,
‘shear and tension—each stress being re-
corded simultaneously on a set of dials and
gauges, New sections are tested with their
normal load, then overloaded until some-
thing gives way.

Since vibration might cavuse failure of
certain parts, vibration tests are important,
Special machines have been developed to
determine the natural frequencies of va-
rious parts to make sure that these fre-
guencies will not correspond with each
other or with frequencies of a moving part
such as the engine or propeller. Every
structure has a frequency at which it will
vibrate violently with very little force he-
ing exerted upon it—like a piano string
which vibrates if a tuning fork of the same
pitch is struck nearby.

Many airplane parts are given fatigue
tests—alternately loaded and unloaded
many times until they break, just as a wire

(Continued to poge 1BS)
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Back-Seat Awning for Taxi
Shields “Fare” From Sun

Taxi :n'rnlpg i}:ﬂd.al. pﬁiungtr in QEPII lair" "“

1
Taxithbs spur£m§ upen over | e
réar seats have been fitted w1'|:h awnings
for the comfort of passengers in summer.

The hot noonday sun beating down on the .

seat and passengers gave rise to complaints
which the eab companies in New York and
Chicago decided to allay with the new
gaily colored awnings.

b 2 i- -ﬁj .':_
Sﬁ‘ﬁr;e;er for Hacksaw Blades
Reduces Replacement Costs

Hacksaw blades can be sharpened 1&-.|:
peatedly with a powered grinder now on
the market, saving as much as 80 to 90 per-
cent in blade cost. The cutting efficiency
of even some new bhlades ecan be doubled
by sharpening them before use, according
to the manufacturer. An index pawl, to
which the blade is attached, assures even
tooth spacing, and it is possible to grind
hlades with broken teeth.
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Haocksaw-blade sharpener has guide for spacing teeth
31
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. Invisible Lamp for Blackout

Illuminates Road Signs

Invisible rays from this lomp make road signs read-
able at night. Reflector points wisible rays dowﬂwm:ﬂm____\boat o the

lamp demonstrated by engineers of the
General Electric Company, Schenectady,
N. Y. gives off invisible rays wiiich wi

help motorists and pedestrians read road
sizns, but will not help enemy planes. The,
lighting unit is a 3-watt Argon (gaseous)

lamp which also emits faint visible lizht of Y

about one candlepower, compared with

4000 from a modern street lisht. To pre-y

vent detection of stray rays by aviators,| -
_the lamp is designed like an admiral's hat....
The invisible light, consisting of ultravio-
let rays, becomes visible when it strikes -

fluorescent paints. By using such paints
on road signs and illuminating them with

* the invisible rays, they could be seen by

s il F

ﬂutq:- drivers, but not froem a plane.
ko _

orty Different Raw Materials
Used in Military Trucks

Into the making of each scout car, truck,

reconnaissance car and other military ve-
hicle go some 40 different raw materials,

b

according to the Automobile Manufactur-

T
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Suitable for use during blackouts, a new &

ey Cocton FAB
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ers Association. Besides the several thou-
sand pounds of iron and steel it requires, a
2la-ton military truck, for instance, which
weighs about 9,500 pounds, uses 450 pounds
of natural rubber, 8 ounces of synthetic
rubber, 32 pounds of lead, 30 pounds of
zine, 70 pounds of copper, 20 pounds of
aluminum, 55 pounds of manganese, 8
pounds of nickel, 86 pounds of paints, 200
pounds of cotton, 1 pound of wool, 2 pounds
of curled hair, 300 pounds of wood, 40
pounds of glass, 18 pounds of paperboard,
4 pounds of plastics, 64 pounds of grease
and oil and more than a pound of eastor il
for brake fluid. Some magnesium, molyvb-
denum, chromium, platinum, tungsten, tin,
asbestos, cork, sulphuric acid, jute, shellac,
gra;ﬁhi:te an%other materials are used.

iRy
Safety Extractor for Fish Hooks

Protects Fisherman and Fish

Fish can be taken from the hook without
handling either the hook or the fish, by

means of a tubular brass “pencil” just in-

troduced. The fish hook is engaged by the
hook of the extractor, then the line and
exiractor are pulled taut in opposite direc-
tions while the brass plunger is pressed
with the thumb, The fish drops off into the
water, as desired. There is no
g%nger of pricking or even soiling the
v liands, and the extractor is described as an
taid to conservation since undersized fish

be returned to the water unharmed,
i c'*: 'l
1 i | L ; PULL FISH-HO0E FIRMLY
:" Iy i M LaNE 'WITH EXTRACTOR
[y .
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Pressing plunger releases fish from hook unhormed
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Eight Men on Hop Picker Replace 10_0 111 F1ela

"[ x* '.t'q

Following last season's
successful tests with a
tractor-drawn hop pick-
ing machine in the state
of Washington, 27 of the
mammath machines are
being used on approxi-
mately 1,000 acres in the
Yakima Valley hop lands
to replace hand labor.
Eight men operate the
“moving stairway on
wheels,” accomplishing
as much as 100 hand pick-
ers. One man walks
ahead of the tractor and
cuts the vines about three
feet from the ground. The
“pullers,” stationed on
the platform, pull the
vines from the irellises
and pass them to the
“feeders,” who stand fac-

Mechanical hop hunraliar, drawn H'lrnugl'l the field by troctor and fed by
eight men, does work formerly requiring the services of 100 hond pickers

ing each other waist high to the platform.
The feeders, in turn, clamp the lower ends
of the vines to moving parallel bars ex-
tending crosswise, which drag the wvines
upward over a moving l:gd of wire picking

- L La"
“Pilot Buggy” Trains the Reflexes of Fledgling Airmen

Ten thousand fledglings of the U. 8. Army

the ground in a “pilot buggy" developed Shreveport, La,

fingers. At the top of the incline the vines
disappear into a maze of moving belts, fans
and hrushes. There they are again combed
to remove all the hops, which are shaken
and sifted free of leaves, stems and dirt.

at Wright Field, Dayvton, Ohio, and already
air corps may make their first “flights” on  in experimental use at Barksdale Field,

Cockpit of the “pilet buggy" banks and tilts in respense to standord air-

plone controls, giving the pilot effective “flight” training on the grownd
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This pre-flight reflex
trainer is a motorized
scooter eguipped with
regulation airplane seat,
controls, joyvstick, rudder
pedals, throttle, brake,
and 22-caliber gun firing
blanks. Its cockpit is sus-
pended so that it responds
to the controls, banking,
nosing up and down and
simulating actual flight
conditions while taxiing
over the ground. A horn
connected with a bank
indicator sounds if the
student commits an error.

{[American petroleum
companies produced 3,-
500,000 barrels of oil daily
in 1940 from 375,000 wells.
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“Planes fly abave the fleet to spot enemy and drive off bombars

One mon signals with semaphore while another watches reply

Lt. Franklin G. Percival

U. 5. Navy, Retired

[{;ECING against time to build
4 navy supréeme over two
oceans, the United States is
learning lessons swiftly from the
war in the Atlantic, the North
Sea and the Mediterranean. For
the first time naval observers
have seen the ocean raider chal-
lenged by the aireraft carrier,
the battleship challenged hy the
bomber, the plane itself chal-
lenged by the antiaireraft cruiser.
Changing methods are multi-
plying the new forms of special-
ized craft. Navies are built for
tomorrow, not for today, and
America—with long seacoasts to
defend and wide oceans to cover
—must look far ahead to design
her navy against the weapons of
the future,
Battleships must be bigger

POPULAR MECHANICS
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than ever to provide su-
periority in either arma-
ment or protection, pref-
erably both. The tragic
consequences of sacrifie-
ing armor to gain speed
were shown in the de-
struction of the Britigsh
Hood, and in the heavy
losses among thinly-
armored Italian cruisers.
Superiority in striking
and resisting power can
best be obtained by re-
ducing the designed
speed, for the battleship
is built to fight, not to run.
Its primary task is to
damage the enemy and
make him retreat. Sub-
sequent pursuit can be
executed better by light
surface vessels and air-
craft, as was seen in the
crippling and sinking of
the Bismarck. Her loss
further illustrated the
need for improved un-
derwater protection,
especially around rudder
and propellers.

In our case the demand
for ship-for-ship superi-
ority is especially great,
because no enemy is like-
ly t2 cross an ocean to at-
tack us without marked
superiority in numbers.
To offset this, we need not

SEPTEMEER, 1941
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Feeding shells inte the “pom poms” of a Pelish destrayer with the

British fleet, These multiple rapid-fire guns con fling @ tremendous
waight of metal inte the sky to drive off enemy boembing planes

Loaming above are the 1d-inch main turret guns of the battleship
Pennsylvania, completed in 1916 and long the flagship of the fleet,
Below, o plane cdimbs away from dock of aircraft carrier Loxington
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Signaling with o blinking searchlight oboard an Amaricon naval vessel

only units of greater striking and resisting
power but also strategic bases from which
light forees and aireraft can reinforce our
fleet. In this respect our greatest need is
for bases from which we could intercept
any thrust from Africa to South America,

Our battleships must also be tough
enough to face the air fleets of 10 and 20
wears hence, and so must carry perhaps
double the antiaireraft guns and ten times
the antiaireraft ammunition of present ves-
sels to withstand a week-long attack by
enemy planes.

The outstanding innovation in naval de-
sign during this war has been the anti-

Sub choser PC 449 hos grecter freeboard,
cleaner lines than similar werld war boats

36
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aireraft cruiser, a special-
ized ship whose every
gun is an antiaireraft gun.
Its major task is to de-
fend merchant vessels
and aireraft carriers
against air attack. It can
also be used for reinfore-
ing destroyver flotillas or
other especially vulner-
able units,

First vessels built from
the keel up as antiair-
craft cruisers are those of
the British “Dide™ class,
5,450-ton ships mounting
ten 5.2-inch guns, sixteen
40-millimeter automatic
guns in octuple mounts
and two triple torpedo
tubes. The 5.2-inch guns
are formidable weapons
against the high-altitude bomber, and
especially effective for breaking up de-
strover attacks. They might be slightly
out-ranged by six-inch guns of a light
eruiser, but the disadvantage is largely
theoretical, for the brilliantly fought battle
of smaller British eruisers against the Graf
Spee showed how smoke screens can be
used to compel an enemy to come to close
guarters if he wishes to fight. Then, at
cloge range, the higher rate of fire of the
5.2-inch guns more than offsets the lighter
weight of their shells.

No fire-control instruments, howe -er,
have yet been devised to overcome the dif-

s

d
v

Three 1,350-horsepower motors drive the torpedo boat PT-10
a mile @ minute in calm water, 40 knots against 15-foot waves

POPULAR
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Right, on the bridge of one of
Uncle Sam’s newest destroyers

ficulties of hitting so small
and mobile a target as the
alrplane, Despite prog-
ress since the world war,
a tremendous weight of
metal is still thrown into
the air for 8very airplane
destroyed. Ten planes are
shot down by fighters for
every one downed by
antiaireraft guns. How to
direct more accurately
the tremendous fire of
antiaircraft guns is an ur-
gent problem for Ameri-
can inventive genius,

It was primarily to off-
set this inaccuracy that
the British developed octuple mount-
ings for d40-millimeter automatic
guns——eight puns with bores slightly
diverging to deliver a cone-shaped
stream of two=-pound shells. This is
more effective for the same reason
that a shotgun is better than an air
rifle for shooting ducks, If enough
eight-gun mounlings had been avail-
able on the ships which encountered

(Continued to page 164)

Right, a view from just off the bow of o car-
rier, its flight deck erowded with planes

At lower rigi‘lt, a tarpedo launched from a
Polish destrayer starts out on its deadly errand

U. 5. heavy cruisers churn the water in white
arcs os they maneuver in battle formation

SEFTEMBER, 1941
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Ultraviolet Light in Waﬁher inches square ‘and three inches deep, it *

will fit inside the bathroom medicine cah=|
Helps Stenllze I.aundrv inet. Made of stainless steel, it cannot be ™
A a v taues L a[h.-;tzr! by acids,

= : z o {- ¥ E t
e w"“iv 4,Antl Rattle Rollers Between Sash
Stop Window Noises D

s il bt

Y
j.

"3 % A rattling win-
v+ dow can be si-
¥ lenced by fasten-
Mng an anti-noise
» roller on each side
v of the lower sash
~Jwith the wheel in
<jcon itact with the
~sash above. A =
spring presses the - o
roller firmly -
against the upper sash, thus creating ten—
sign between the two sashes.

% A /)

-\_'F‘.

Ao Sidiviies: 16 ANratisler T ol 1ave, o3 Nun—Llogglng Oil Heater Nozzle
Burns Fuel at Slow Rate

wuashing machine to help sterilize the loundry

Germ-killing rays of an ultraviolet lamp
help sterilize the clothing in a new electric
washing machine. The “sunshine” lamp,

~ ¥similar to that used in hospitals, in bak-

E_"j ., eries, dairies, meat-packing plants and

@ other places requiring sterile conditions, is

— installed inside the washing compartment.

# "z The machine has a storage bin for soap
§ chips and other laundry materials.

o N WG ——
i
" - e Spemal Lock Box for Poisons
-L-'; ~2 Keeps Them From Children
£ To keep poisons out of the hands of chil-
_dren, there is a special metal cabinet with
"'-.3 ;o small lock and key. Measuring only six
o
o i
| = 1 L
’ o Pencil peints to shielded nozzle that permits the pas- -
e sage of minimum omount of oil witheut clogging .
o | Prevented from clogging by means of a v
| shield, a new type oil heater can burn fuel._ *
™ ‘J i oil at the rate of three-fourths gallon an ,?_J
3 J | hour without fouling. Formerly it was =
3 necessary to use large nozzles that burned -
- a greater quantity of oil, since attempts to
5 - produce slower burning nozzles resulted in ™=
oo : clogging that required the frequent sm'v-h'-ﬂi
e ices of repairmen. The shielded nozzle *
B feeds low-cost oil and will heat 20 gallons-
_?' Poisons are locked in this cobinet within o cobinet of water at a cost of one cent. r-
= 38 ~ [ A quu;.m MEcm.N;csf f_ 2
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“Bug House” I; G.r H. Q. for the War DI; Insects

Flies buzz busily in the lethal chamber
above until a scientist comes along with
an air gun and shoots insecticides through
the ports. Loter the results are evoluated

AIAG ALK 4
Apples on o merry-ge-reund receive a dase
af ipray in a test of the Eﬂntﬁwnncis of
:!1Err.|'|¢|:||!. an wgg: of the codling math,
This 13 one detail of a reseorch progrom
under way in a new lobaratory of the
du Pent company at Wilmington, Del.,, de-
voted to study of insecficides, fungicides
and equipment for control of pests—ter-
mites and oclgoe, rodents, barnacles, the
JI:IPEII'IE'!-E bee!lc, bnl:h.-riur weeds and
worms, Bugs are reared in incubators to
be slain experimentally, Controlled light,
temperoture and humidity are provided in

chambers where chemicals are tested

Carbon-are lamp in greenhouse of pest-control
|ﬂb|:lra1qr1l,r,i! science’s neoarest uppronch to sun

Flies are fniﬂ:r:l in cnp‘ﬁwi!r n "ﬂ? {"v|:|.rn'||.,"‘l luEI, =1
be sentenced to death in the interest of science
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With an 8-millimeter Filme camera equipped with
|* V6-inch lens surmounted by telescopic rifle sight,
. this amateur shot “closeup” movies of the moon

Shooting an exterior scene with sound movie camera enclosed in @ “blimp*

MILHDNE of dollars a year are being
spent on motion pictures that will
never be exhibited in theaters—movies
that are saving lives in hospitals—training
the Army, speeding up national defense,
and selling goods for manufacturers,

- Burgeons unknowingly make unneces-
gary motions with their hands while per-

40

OVIES fo-WORK

Efficiency in modern moss production iz attained
E!}f time-motion studies. Here comera records ac-
tions of worker gathering ond wropping pockages

forming operations and
these delays increase the
time - that- patients spend
on the operating table.
Motion pictures of oper-
ations, made by Allan H.
Mogensen of New York,
revealed the lost motions
and pointed a way for sur-
geons 1o weork faster,
ducing the mortality rate.

Motion pictures made
of paralysis victims are
studied by doctors so that
the righ correctional ex-
ercises ecan be worked
out, and progress pietures
that record the improve-
ments that such victims
are making, shown to the
patients, buoy their mo-
rale and confidence,

The “bottleneck” of an important de-
fense industry lay in a handwork depart-
ment but nothing could be done about it
because the employes were already work-
ing at top speed. Slow-motion pictures of
the process showed that the workers were
using one hand more than the others; this
led to a new technique in which both hands

re=
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Minioture set is onimated by meving objects an in-
finitesimal amount before each frame is exposed

At right, @ tennis professional makes slow-motien
pictures with his Filmo to correct his pupil’s errors

are employed equally. Production was
stepped up and the work was made easier
at the same time.

Another defense industry was faced
with the problem of creating skilled me-
chanies oul of thousands of untrained
workers in the shortest possible time. By
ordinary fraining methods this would
take more than half a vear but now em-
ployes who have been on the job only a
couple of months are earning full pay.
They “crammed” by
studying motion pictures
that show in detail every-
thing that they were to
do and these pictures
were run off time after
time until the bepinners
were letter perfect, Near-
ly every mechanical pro-
cedure has a knack to it
that had to be learned by
experience alone before
the camera was adopted.

Te help sell wractors, a movie of
the machine af work is made
with a Ball & Howell profassion-
al camera mounted on top of o
.:I'IJI:‘I: wlﬁcl‘l serves as dur]:rnurn.

SEPTEMEER, 1941




One company uses industrial movies to dramatize selling of shoes. Here is @ production scene in a shoe store

Production of everything from typewrit-
ers to airplanes is being stepped up by
time-motion studies made with motion
pictures. The purpose of the research is to
make an employe's work easier so that he
accomplishes more while using up less en-
ergy. One unexpected conclusion reached
from micro-motion studies is that the keys
of the standard typewriter could be re-
arranged much more efficiently, although
this probably will not be done because
hundreds of thousands have already
learned to use the present keyboard.

Whenever one concern that has numer-
ous branches throughout the country de-
velops at one of its offices a new and better
way to do something, it makes a motion
picture of the process and rushes prints to
all its other branches. That way, each unit
can adopt the new method at once. The
camera sits in when a new product is be=
ing designed and time-motion pictures are
made and compared so that the most ef-
ficient design from the manufacturing
standpoint can be determined. Movies are
likewise used to help estimate the probable
production costs so that
the manufacturer can de-
cide selling prices.

In many processes the
hand is quicker than the
eye and it takes the cam-
era, set at slow motion, to
pick up the action. Re-
search based on motion
pictures has led to the de-
signing of better tools, to
laying out work in the
most logical manner, and
to changing the height of
working tables and
eguipment to more com-
fortable levels.

At the California Insti-

Mounting camera for an excit-
ing closeup of o speedboat race

POPULAR MECHANICS



tute of Technology, Prof.
Robert Gray has adopted
the camera for time-mo-
tion research and for in- .
dustrial training in the
defense engineering -
classes that have been”™ -
organized to stimulate®4
production of essential
war materials. .
Educators have been
using motion pictures to
supplement book instrue-
tion for a long time and
they have been dreaming
about the time that “mo-
tion picture books” could+ o
be used in the class room.
This ideal iz closely ap-

[l

p;‘u:ached “.1 q nﬁw Emilw « California Institute of Technolegy films time-motion study; arcs on table
of instruction that 1s be- = ghay, worker where he should use each hand, Below, war cances in
ing used to train airplane tank for minioture shot; wires will be invisible in after-dark scena

pilots and ground crew
personnel. Produced by
the Jam Handy organiza-
tion of Detroit, the course
consists of 2,000 photo-
graphs and drawings, ac-
companied by explana-
tory sentences, that are
arranged on slidefilms
and thrown on a screen
one at a time from a small
projector. The films give
a pilot's-eye view of aeri-
al traffic, explain the new
radio procedure, and
show the inner workings
of flight instruments.
Each phase of aviation is
covered and students who
have been trained by the
method average higher
grades than those given
ordinary instruction.
Industrial films that
explain how such sub-
stances as glass or soap
are made and that are
intended to promote good
will as well as to educate
have grown in scope and
importance in the last few

{Confinued to page 177)

Filming & surgical operation with .

T . .
special lighting arrangements e
for use in medical education e
Bell & Howell photo
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Baffle Varies Hose Stream
At Touch of a Lever

rllhlu
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S~ #, After adjusting spray with thumb lever, hose can be

g set in place by thrusting wpright pest inte greund

< -}: Fingertip control of a hose nozzle varies

o« its water delivery in five positions from a

= o forty-foot stream to an eighteen-foot

=  spray for sprinkling. Pressure on a lever

_ o adjusts the front plate to intercept the

stream at various angles, changing the de-
gree of the spray. The nozzle can be held
1'in the hand or stuck in the earth.

r
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Hand File With V-Shaped Blade _'

"7 Smooths Welded Angles

Ll

to smooth the inside angles of metal parts,
It is particularly useful in cleaning out
weldings where two metal pieces have been
i?ill{‘(l at right angles,

P

Electricity as Latest Anesthetic
Causes No Ill Effects

Conducting research with animals at
University of Chicago, Dr. Maurice L, Sil-
ver and Dr. Ralph W. Gerard have pro-
duced anesthesia by electricity,” without
the help of chemicals and without the after
effects usually experienced. Application

ol direct, uninterrupted electrical eurrent

to the spinal cord rendered frogs, rats and
dogs completely unconscious. The current
iz of extremely low amperage, and can be
administered in a way to cause little or no
sensation. Microscopic examination of the
nerve tissues showed no damage and blood
pressure, pulse rate and breathing were
not affected. While no attempt has heen
made to produce complete anesthesia in
human beings by means of electric eur-
rent, it has been used locally, as in the

fﬂr&mm for nP?atmns on the hand.

Tmr Ballocn Propels Tiny Boat
By “"Compressed Air’’ Blast

% “Made in one piece, a V-shaped file with g%

o _rutting faces set at right angles is designed
. "

el
S

wla oo (‘_:’r

Fal

Ce &

V-shaped file cleans inside angles of welded pieces
44
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Air from tey ballaen iz ejected from tiny pipe aty
stern, thus propelling the little boat over the waler

Compressed air of a toy balloon is used -
to drive a toy boat to which the balloon is -
fastened by means of a wooden fitting. The
tiny speedhoat is placed on the water, the .
balloon connected to a small brass pipe
near the stern, and as the balloon deflates,
air iz foreed out the pipe at the rear of the

boat, sending it speeding over the water. ':'f"*l;
é .#.R L‘IECHA 5
2" i ¢ Cled ‘-—1'-'-""]‘
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Pilot’s Skill Saves Parachutlst Danglmg in Air

Precision flying by a
navy pilot was all that
stood between life and
death for a marine corps
lisutenant recently as he
dangled, head down, in
midair, his parachute
fouled in the tail assem-
bly of the marine trans-
port plane from which he
had bailed out. Inthedra-
matic rescue, a “Hell
Diver” bombing plane
served as life saver in-
stead of an instrument of
death. Lieut. Walter Sg
Osipoff of Akron, O., had.
jumped from the big
transport near San Diego,
Calif., in parachute exer-
cises of the marine corps.
Tangled in the shrouds,
he could not be hauled back into the plane
and its pilot flew over North Island naval
station to attract attention. Navy Lieut.

W. W. Lowery of Dallas, Tex., and a ma- ~

chifist’s mate took off in a dive bomber,
and Lowery maneuvered the smaller craft
upward until the mate, J. R. McCants,

e i 3
[ S (
-

T s T
After dangling head down for a half hour, caught by the shrouds of his
parachute, the marine lieutenant is pulled into cockpit of rescue plane

could seize the helpless Osipoff and drag
him partly into the cockpit. Skillful flying
was necessary to avold striking Osipoff
with the propeller, then Lowery had to
climb within two feet of the transport to
cut the shrouds with his whirling blades.
Then he landed safely.

“Low Bridge” at Entrance to Zoo Halts the Grown-Ups

There's a special zoo for the youngsters
at Bronx Park in New York. Grown-ups
are not absolutely forbidden, but they're

SEPTEMBER, 1941 i T

officially discouraged and if the old folks
insist on coming in they'll have to look out
for themselves, At the entrance there is a
“low bridge” under which
children can walk easily,
but five-foot giants must
do considerable stooping
to get past. Inside, the
children make the ac-
gquaintance of guinea pigs,
dogs and cats and pigs,
and learn how to pet
them. Among other
amusing exhibits is a
hickory dickory dock
clock, and a mouse actu-
ally runs up it.

Youngsters romp through gate
to children’s zoo, but grownups
must stoop if they enter
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DINNER

- 1ABLE

CIENCE

i

Ea!aw, ""P'rqps. P v:lrl:“l'u:!r:,uI walar
glasses and o match., The glasses
are telescoped ond given a ilight
twist, which will insure that one re-
mains within the other when they
ore inverted. By slightly warming
the outer glass with the heat of a
match, it exponds sufficiently to let
the lower glass drop to the table.
A simple after-dinner trick!

Berraw an egyg fram the kitehen and

drop it into o glass of water, It
will sink to the bottom. By adding
sugar to the waoter, however, you
can bring the egg to the surfoce
and moke it remaoin there or floot it
halfway between top and boHom,
according fo the amount of sugar
dissolved. About three teaspoonfuls
suffice to bring the egg to the top

attraction.

46

A lump of sugar will suck water upward
contrary to gravity because of capillary
Howaever, whan two picces of
sugar ore held in contact in the pusiriun
shown, the water will rise through the bot-
tam lump which touches the water in the
glass, but it refuses to pass the border line
berween the two even though they are
held ﬁghﬂy together. The finy air space
arrests the |.||:|wvr.|n:| progress u'F tha |i|:|'|.|i1;|

lnertia i3 somelimed deseribed l'.‘l'lln'
physicists as the “laziness” of mat-
ter, its resistance to sudden motion.
It can be demenstrated at the table
by placing a eoin on a napkin laid
over a glass turned bottom up.
Holding the other end of the nap-
kin ond striking it sharply near the
gloss, with ene finger, the napkin is
remaved without disturbing the coin

POPULAR MECHANICS



The amateur scientist con Flhsci-
nate and instruct his friends by
ccndur_ling o \-nrifh‘,- of dinner-
table experiments in physics that
require only the simple materials
within his reach—knives, glasses,
dishes ond condles. Each of the
simple experiments suggested on
these fwo poges demonitrates
some well known principle of
physics. They call for no particu-
lar skill, and they offer o bit of
entertainment for a few moments
after dinner. In the two uwpper \
pin:h.lrl;'s-r hot woax from o !:H.lr:ning L..__"
condle is dropped in center of @ i
dish and a lighted candle set on
it. Butter is smeored an plate 1o
engage lip of o glass placed over .
candle. The flame sasn dies, hav- L\#
ing consumed oxygen in glass \"\_
and ereated partial vacuum. Then

you can lift plate from table, us-

ing gloss o3 a handle. Below,

paper nepkin is wrapped tightly

nrnund |'|CI|'|Lf.r-u n![ *:m-'l'u und l:ln:uughi in coans=
tact with flame. The paper will neither char
nor burn os metal of knife dissipates heat

L)

i

The glass is filled to overflowing or to the paint
whcrcr due to surface !I1,.~|15E|::|1.l waler rises abave hp
of glass. Heot applied near lip makes it overflow
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Space-Saving Bed Has Desk
And Drawers for Bedding

Writing desk, drawers and shelves built into bed save
space thot would be taken by sxtra Furniture

Where rooms are cramped for space, as
in a small apartment, this bed takes the
place of extra pieces of furniture by pro-
viding a desk, and drawers underneath for
bedding and wardrobe. Made in siriking
Swedish modern style, it is a single bed,
but its size may be increased by placing
two units together. The desk includes a
pull-down panel that serves as a writing
surface, and there are several small com-
partments for stationery and other sup-
plies. Above Lthe desk are shelves for tel-
ephnne, ?radm and clock.

E\Dm:u;:vr Bolt of Breakable Plastic
Snlves .‘Lm.k d 2t grublem
Toud S t recurring
problem of rescu-
ing children who
have locked them-
selves in a room is
solved by a bolt
made of a plastic
material which

can be shattered

by a blow from the
outside of the door. Tt can be installed eas-
ily on bathroom, bedroom or any inside
door where seeurity 15 not a queg‘hmn A
48__,"\-.., (A \__I“'r._L. n“
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metal piece scrEWEdEEilE frame has a slot
into which the plastic bolt fits when the
knob is turned. Strong enough to assure
privacy, it breaks if the door is shoved
vigorously. Two additional replacement
knobs are furnished with the set.

),

)
Sﬁei}r Dudet for Gas Connection
Fits Flush Against Wall

Fitting flush with the wall, a neat gas
outlet, with safety shut-off valve, is now
available to take the place of the protrud-
ing gas valve. With the new unit, space
heaters and other gas appliances can be
“plugged in” like an electric cord. The
shut-off valve can be opened only by rais-
ing the handle, making it virtually impos-
sible to turn on the gas accidentally by
striking the I”'H‘dm"“fm a8 mop or carpet

-V -2

4

j)‘i_u":

} -'."-!-:

b

It's as simple to connect gas stove to this outlet as to
pluvg in eleciric cord. Meote valve handle

sweeper or shoving furniture against it.
The unit is housed in a steel outlet box and
is connected permanently to the piping
system. A hinged cover hides the 3s-inch
connection, Adapters are available for use
with rubber gas hose,

USE THIS TIME SAVER

In these busy times people want to get things
done in a hurry. Thot is one reoson readers like
eur new Where-to-Buy-It index. To cbtain addi-
tisnal information obout any commercially avail-
able product described in Popular Mechanics, note
the poge an which the article appears, turn to
the index, starting on Poge 4-A, ond find the
noeme of the manufacturer er distributor listed
under the indexed item. Write directly to the
firm listed and to be doubly sure of a quick reply
—5%ay You Saw It in Popular Mechanics.

POPULAR MECHANICS
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Alr Photos Are Primted in a Gas-Rib

Five minutes after exposed film has been
dropped by parachute from an army pho-
tographic plane, the finished prints can be
handed to a dispatch rider and rushed to
the field commander. This “blitz"” photog-
raphy depends upon a portable darkroom
developed by the U. 5. Army air corps at
T e N
30 p ully equipped, this unigue
darkroom is a tent supported by ribs which
are inflated with compressed carbon diox-
ide gas from a flask about the size of a
guart bottle. The operator spreads the tent
on the ground, applies the flask to the
valves of the “inner-tube” ribs, and up
goes the darkroom. It has a light-sealed
door, and its equipment is also light-sealed.
The operator develops and prints the film
in the dark. Special tanks, rollers and wa-
terproof paper make dryving unnecessary.
By this speedy delivery, development and

i

LE
L,Racmg Cars Bll_l‘bl_l Charcnal In 250-Mile Swedish Eveng

. W

Charcoal burner on rear drove this car to victory

SEFPTEMEER, 1941
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d Tent

Ribs inflated with car-

bon dioxide support

the ocerial comeraman's
darkroom tent

-
lts light-tight door flaps
are apened to show
the photographer de-
veloping films

dispatch of aerial photos field commanders
can direct fire at mechanized concentra-
tions before they are out of range.

At the finish line of a 250-mile automo-

bile race the other day the checkered ﬂag_

waved down a strange-looking winner.
Strange, at least, to Americans, for it was
a chareoal burner. The event was the

Uppland race in Sweden, where, as in most

of wartime Europe, gasoline is precious

and substitutes are used in automobiles. ™
On the back of the winning car, a Stude- .
baker, was mounted the charcoal gas gen-

erator from which the gas driven off during
incomplete combustion is fed to the cylin-
ders. About 12 pounds of charcoal are the
equivalent of a gallon of gasoline. There is
a loss of about 30 percent in efficiency as

compared with gasu]in;n
- ? 2
49
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In the engine room of a
Santa Fe Diesel-electric lo-
comaotive, above, the main-
tainer removes caps to
insert fuel filters. Mewest
thing on rails is the trans-
continental Diesel freighter

Twice as big as a man, the
huge connecting rod, right,
gives an idea of the size of
12,375-horsepower Nord-
—borg Diesel plant at the
Panama Canal. lis crank-

" shaft is 57 feet long

. " ~One &0-harsepawer Waou-

kesha engine, below,

. pumps 22 ail wells at o
© fime; rotating eccentrics at
central pump Gre connect-

d 1o rods running to wells
~sametimes o half mile away

'\—.\_\_#I-\.__- |y II'?"

LN

DN ETAETE ":_“‘uf:::f%- .3

v, b AGE ‘Qé'
'PACKAGED
POWER

Part Il
By Roderick M. Grant

ROP back a fraction of a second
in civilized times to the “gav
nineties,”

L Gay, indeed, but how primitive an
existence just fifty years ago! The
internal combustion engine was
something you read about, but it had
not begun to change your world.
Stages still rocked across the Bad
Lands. Eight-horse teams dragged
paddle-wheel reapers through the
wheat fields. Kerosene lamps flick-
ered in dim-lit farmhouses, and a trip
to town over the mud pike was an
adventure. Hard-bitten explorers
guested toward the Poles in sailing
chips and dog zleds. Submarines
were 300 years old, but they scarcely
went near.the water. Wars, happily,

were penned within the

1,;%1‘ range of avsteamship:s
cruise, an infantryman's
endurance, a cavalry
trooper’s raid. And the
conguest of the air still
awaited some power
plant whose steady, reli-
able throb would wvan-
quish gravity.

It was in the nineties
that the Duryeas built
and drove the first Amer-
ican gasoline automobile,
and that Budolph Diesel
invented the compres-
sion-ignition engine.

Only a fraction of a sec-

-
|
\
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Above, contrals of o Pan American Potro-

leum tug driven by Atlos lrnp-:rrlinl.fniuttl |
S C44 . R e

Tough little towboat (top right) with 125«

hp. Wavkesha motor rides to job en flatear

Cross section of conventional piston (laft)
and new Buick design (right] in which re-
cessod top of piston improves eambustian

ond of history, but time enough
for a revolution in our ways of
living. The internal combustion
engine has made peace more liv-
able, war more universal, the
Poles and the Antipodes neighbors.

Is there any feld this explosion
engine has not invaded?
Railvoads are still prima-
rily steam-operated, vet
it is the Diesel-electric
streamliner that has
streaked into the public
fancy at 100 miles an hour
and recaptured some of
the passenger traflfic
usurped by 26,000,000 au-
tomohiles and 55000
buses and 450 air liners
and 14 000 other commer-
cial or private planes.
Diesel switeh engines,
purring steadily at work
with only two percent of

Farmers no longer need to howl
their feed te the mill for grind-
ing=mohile mills driven by gos.
oline engines come to the farm

SEPTEMBER, 1241
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So big is the Boeing 314 Clipper that each of its four Wright
Cyclone engines has its own room, accessible during a flight

their time out for repairs, are pushing the
old steam kettles right off the calendar.
And the newest things on rails are the
gigantic 5,400-horsepower Diesel-electric
locomotives, pioneering the long-haul
freight business for their breed: and the
“pancake-engined” rail cars making their
debuts on the Susquehanna and the Illinois
Central. The latter introduce the Hessel-
man engine, invention of a Swedish engi-
and built in this country since 1931.
A blend of the gasoline and
Diesel engines, it burns any-
thing from gasoline down to
tar oils, achieving the over-
all economy of Diesel opera-
tion but having a spark-plug
ignition system. Operating
at moderate pressure, it need
not have the weight of a Die-
sel; starts as easily as a gas
engine and is reliable for
high-speed operation. In

Welding and special steel have
holved the weight of this new two-
cycle, B-in-line Diesel for yachts.
Weighing 9,000 pounds, it delivers
€00 horsepower at 1,350 r.p.m.

a2

these new rail cars the Hesselman
twins of 225 horsepower each are
mounted beneath the floor, Getting
under way, power is transmitted
through a hydraulic torgue con-
verter—fluid drive, if yvou like—
until, at about 45 miles an hour,
there is an automatic shift to direct
mechanical drive. Many highway
trucks are being equipped with
Hesselman power plants.

Railroads have turned to the in-
ternal combustion engine for other
jobs, too. In many a small freight-
vard or siding a bull-dozing trac-
tor, independent of rails, is put to
work shunting ears. And you ecan
thank an invisible engine for the
air-conditioned comfort of modern
travel that has made you forget,
already, the stifling heat and smell
and grit of a midsummer rail trip
a decade ago. In a “drawer” under
your car is the neat little butane
burner that cools and cleans the
gir; in another is the auxiliary
plant that lights the car.

The America of the Wright
Brothers is a far different America
from that of today, with its mil-
lion-mile transport pilots, its aeronautical
map so freckled with seaplane bases you
can fly from coast to coast in a pontooned
plane with perfeet assurance, and with its
aviation industry bustling over a $4,000,-
000,000 backlog,

The sensation of the first transatlantic
flight seems no longer ago than vesterday,
but records are no longer sensations.
Bombers ferry to England in a steady
stream. A Stratoliner hops from Chicaga

POPULAR MECHANICS
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: % miles of Ontario wilderness a Zaterpillor Dinsal 2
FanrfﬁlEYr?::tn lllifayn;n:‘:atffs ::'w;:‘u';;-m snow train of mine supplios 1_4 :IPI'.IHI'I a :!w.
The big Consclidated plane below is powered by rwo Wright
i 48-hour service between Miami 2,000 horsepower engines, “tops” in aireraft power today
f;'md Rio de Janeiro. A Lock- i
~ heed is delivered from Califor-
nia to Flovida in 91% hours. An
army interceptor climhs a mile
a minute. Wright builds an air-
cooled 2200-horsepower en-
gine. Pratt and Whitney takes
an order for 17,000 engines. A
new military plane beats 400
miles an hour; too fast to test-
dive to its terminal velocity of
probably 700 miles an hour, it
would hit sea-level from 30,000
feet in less than half a minute.
. Biggest things with wings are
" the 80-ton Douglas army homh-
er and the Martin 84-ton navy
flying boat, which eould hop to
+ Europe, dump a load of bombs
and romp home for a 6,000-mile
round trip. But even those
8,000-horsepower realities are
dwarfed by the colossus al-
.ready conceived on paper.

This super-super monster of
the air would weigh around 165
tons, carry 20 tons of bombs on

“a transoceanic mission or as
“much as 50 tons on a shorter
cruise. Its 28,000 horsepower
plant would consist of four
7,000-horsepower engines al-
{Continued te page 178)
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Inspector watches as propeller spins on
engine test stand at American Airlines
hangar, New York municipal airport
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Bullet Speed Is Measured
To 1,000th of Second

THL ETRONIC
| g = ;'. { TUBE
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. Bullet speed meosuring apparatus and, below, drow-

ing showing principal parts

Split seconds that are ages to a bullet or
camera shutter are measured as easily as
a wrist watch measures the time of day by
a new device called the chronoscope, de-
veloped by the research division of Rem-

ington Arms Company. The device, built_
inte a small portable cabinet, &plitz the .

clocked by the chronoscope. The measure-
ment of a time interval is indicated from. Y
the quantity of electricity which passes )
through a galvanometer while the meas—_;
ured event is occurring. A vacuum tube *J
switching circuit starts the current at the
beginning of an interval and stops it at the &
end. A photo-eleetrie cell can be used to
oblain start and stop impulses. A single i
scale from which readings are taken actu- "<
ally serves as five scales. The selection is™¥
made with a switch which converts scale to
one of five time ranges. Ranges are 10, 2

50, 100 and 200 milliseconds, The chrono—,
scope can be used in any location, since the
filaments of the tubes can be energized
with batteriezs where 110-volt alternating l'
current is not available.

‘“ "I. j . Q&
Felt Cﬂat{ﬁg Applied on Metal
With Inexpensive Kit

Coatings of felt can be applied by anyone
without experience, to the surfaces of pho- ;
nograph turntables, dials, cabinets and %
other small objects with the aid of a mmplﬂ;’
kit that requires no expensive spray equip-"
ment. Brown, taupe and blue finishes are_
available. The kit consists of a can of lig-"
uid undercoat, a brush to apply it, a can of,
undercoat thinner, and a supply of felt, or *
fock, finish in a sifter-top box. After the
undercoat has been spread evenly on thi. <
cleaned surface, the flock is sifted over i
until completely covered. A few taps on.
the bottom of the object will help the flock., »~
stick firmly to the undercoat, and after a<
few hours' drying time the excess flocke™
may be shaken or blgwy off. |

+ » iy ok -7 "

second 1,000 ways, and will measure from < 8

one up to 200 milliseconds with less than -

one percent of error. It already has proved

its value in studying the effect of velocity-

and flight of time of bullets on accuracy,

range, trajectory and hitting power, but its

use is not confined to ballistics. Many of
the important operations in science and
industry performed in less time than is
needed for the flick of an eyelash can be

54

Sifting flock onte surface that has been painted with
undercoat. This puts coat of felt an surface
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Bike- Pedaled Belund Auto Sets Wﬂrld Recnrd

ﬂ'r H‘”‘—"
:ﬁf_ru'.l

R _A_A M >—

Paced by midget racer equipped with large shield as a windbreak this eyelist set o new waorld record

— Ina specd test at Bakersfield, Calif., Al-

L

fred Letourner, winner of several six-day

* bike races, pedaled his specially geared

.

-
F't._J

bicycle at 108,92 miles per hour to break
the world's record for paced runs. Wind
resistance was mlm,mtzcd by ndmg behind

a large shield attached to the rear of a
midget racing car driven by Ronney
IInu:c-ho]dr" The bicvele had an oversize

sprocket to step up the gear ratio to 914 to 1,
The test was timed officially by the Amer-
ican Automobile Association.

- Wedge-Lever Ténannsens Tire Without Use of Hammer

[

S

™

* ate, a

Requiring little physical effort fo oper-
two-plece tire tool removes the tire
quickly without hammering, and does not

Twin-handled prying tool supplies powerful leverage
to remove fires from wheels without using hammer

SEPTEMBER, 1941

mar the finish on wheel or rim. The two
parts consist of a wedge and lever that
make it easy to dislodge even tires that
have been “frozen” by rim rust. It is suit-

able for removing the new safety-bead

tires, and handles all sizes from the small-
est automobile to thg} biggest tractor tire,

‘]
Transparent Shield Over Mixer

Keeps Food Tmm Spattering

Food will not
spatter from the |
electric mixer _
when the bowl is .
covered with a
washable, trans-
parent shield.'=
Made to fit on the_ |
shaft of the food ™ |

mixer above the -5

dashers, it spreads out to cover any bowl-

up to 15 inches wide. When the mixer is
nut in use it keeps the bowl clean.
20 Ln.-E .""( @l Lo
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Sketch of flower windaw with shelves
af polished plate glass, an atiractive
addition to the heme

Left, this shows how much punish-
ment the new autemaobile safety glass
con take; it doesn't shatter

Sketeh of bookcoses and plate glass
mirrar, the lotter seeming to make
the room more spacious

LASS so strong that it can
withstand 4,000 pounds
of air pressure to the sguare
foot, delicately tinted glass
that lends color to your home
without obstrueting vision and
a woven glass that gives pri-
vacy vet allows light to come
through are just a few of the
latest wonders coming from
the glassmaker's laboratory.
One plant not long ago com-
pleted a two-year continuous
run that produced enough
5l-inch glass to stretch 2,305
miles—from Detroit, Mich., to
Los Angeles, Calif—and a
new world’s record for unin-
terrupted glass rolling. The
total weight of that glass was
55,868 tons.
In a different field, glass is
being converted into cloth

Big polishers, like the one shown obove, are used to
put @ high polish on safety plate glass produced for " W
automobiles at the Ford factory and used for covering airplane

56 : POPULAR MECHANICS




Flexseal is made of plastic sandwiched
between two pieces of gloss

wings and other surfaces. Such
coverings are fireproof, thus in-
iroducing a new safety factor.

But the most amazing thing
about glass is the miracle which
the home owner can perform by
properly using the various forms
of glass now on the market. In the
small home, especially, is this true.
Plate glass mirrors will make the
rooms seem larger, decorative
glass partitions will make one
room seem like two, “pleture win-
dows” of blue, green, peach and
gold tints will enhance the beauty
of furnishings and will enrich ex-
terior scenes viewed through the
colored panes, and at night the
polished surfaces of these same
windows will have a sparkle and
coloring that will add much to
the attractiveness of any room in
which they are used.

Colored plate glass has widened
the field of usefulness of mirrors,

F'hnh;, canter, PiH:l:iufgI'l Plate Glass Coa.'s

Flexseal under twosten air pressure test,

Bnﬂnm, liqmnn-:!‘rnﬁng ”:hcl{huh“iﬂf" of
vinyl resin plostic vsed in safety glass

SEPFTEMEBER, 1941

Experimental glass apparatus used
in Wiaﬂinghnuse labarataries
Right, sketch of breakfast bar with
sliding mirrer panel door

5

T



Warkman blawing test flask taken
‘ from 900-ton furnoce for analysis

Sketches show (top) long mirror
ploced between two windows and
{below) breakfast nook with table
top, panel and shelves of gloss.
All sketches courtesy Libbey-

too. No longer is a mirror
merely a looking glass.
After silvering, colored
plate glass is turned into a
remarkably beautiful blue,
Aesh-tinted or gold-col-
ored mirror which can be
utilized decoratively in
many ways while still serv-
ing its original purpose.

Earthen pot of molten glass used
in making gloss building “stons”

58

Owens-Ford Glass Co.
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One new flat glass product
is known as Thermolux. Made

-_ by Libbey-Owens-Ford Glass
« Company, it is gaining favor

for partitions in the home to
separate various rooms, either

' 'completely or partially. Con-

zsisting of two panes of clear
or eolored plate glass or dec-

= orative flat glass, with an in-
- ner layer of glass fabrie, it is
J 8 WOoVen glass that permits
—well-difTused light to come

through, vet provides com-
plete privacy. The fibrous
slass mat also provides ther-
mal and sound insulation.

Many new ways of using
glass in the home have been
worked out. For instance,
some architects. have ereated
a mirrored door hole-in-the-
wall for small homes. An
opening is designed in the
partition between the dining
room and kitchen to permit
easy serving of food, The door
of this opening is covered with
a mirror on the dining side so
that when it is closed the mir-
ror creates an attractive wall
grea. This idea may be em-
ployed in homes already con-
structed,

Another idea not limited to
the home just being planned
is the built=-in plate glass mir-

12-ton "runner’” wsed to grind glass
far aute windshields and windows

POPULAR MECHANICS
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ror over a bookease, It results in the illu-
sion of pushing the wall back and of in-
creasing the size of the living room besides
forming a focal point of interest. Similarly
a mirror over the mantel seems to enlarge
the room and celors of the decorative
scheme are brought out delightfully by
repetition in the mirror. A translucent
partition or screen of dduble-glazed glass
may be used to conceal some part of the
room, or to achieve privacy without sacri-
ficing light. At the same time, it adds a
pleasant touch of brightness to the room.
In the dining room, desirable effects may
be obtained by installing a large mirror
over the buffet and mirror or plate glass
tops on the table and buffet. One idea for
the old or fhew home is in the breakfast bar
or serving counter that may be built in
between the kitchen and dining room. On
the dining room side, this partition has
glass door compartments at the bottom for
dishes and glassware, then two drawers
for silverware and finally, at the top, glass
doors. Closed, these doors form a mirrored
panel that brightens the dining room.
Open, the doors disclose a handy counter
at which the housewife may prepare and
serve breakfasts or refreshments to guests.
Bedrooms offer many opportunities for
using glass, either during construction or
after. A circular boudoir -mirror helps to
create the effect of more space than the
room actually contains; full-length mir-
rors attached to closet doors grouped to-
gether permit the user to view herself from
any angle in dressing, and when not in use
for that purpose the mirrors become part
of the wall and brighten the room; a full-
length mirror attached on the inside of the
closet door is a convenience and a smaller
mirror installed above the drawer cabinet
inside the closet seems to create extra
depth. One handy installation for the new
or old home is a disappearing dressing ta-
ble and mirror attached to the inside of a
* closet door, thus saving space in the small
bedroom. It consists of a half-length mir-
ror above a semi-circular shelf on which
toilet articles may be placed. The shelf, or
“table” iz covered with an attractive fabrie
that also hides the lower half of the door.
An attractive flower window may be at-
. tached to the new or old home at low cost.
JAny carpenter can prepare the frame into
. which are placed glass panes and glass
shelves. Flower boxes and pots are sup-

{Continved to poge 174)
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Lure is easily removed from belt pocket or replaced

Fishermen who like to wade into the
stream to cast are now offered a handy belt

o
“Angler’s Belt Carries Lures ‘.
In Easy-to-Reach Pockets

e

~

i

B

fitted with pockets in which to carry ‘hm'l._r
—

and lures. Worn about the waist or chest,
the belt contains six compartments, all in
easy reach. It iz also useful when ecasting
from a boat as it saves time usually spent

“in digging into the tackle box each time a

different lure r;s wanted.
A

e g
Shower burtain Has a Pouch
For Tucking Bathing Cap

There is a handy pouch in one of the new
shower curtains where you can tuck away
the shower eap. The curtain itself is made
of a mildew-proof fabric that will neither
stick nor crack. It is available in various
colors and types, tailored or fril];('{'. .y

& 4 C 5 4.8 %

.l'r rllll.

gt

Bathing cop is kept in @ pecket of shnw-; curtain
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. /"Paratroops” Make First Jumps 27,5 5557 o e

. inst both itati
From a Captive Balloon Sl bl focs

according to the inventor,
LigutNorman Lee Barr
of the TInited States
Navy, who has authorized
fanufacture and use of
the instrument by the
government. When the
nose of the airplane is
falling, warning is trans-
mitted through the han-
dle of the device that a
backward pull of the stick

is imperative, (r

Pen for Decorating

Ice Cream Uses
Milk and Color

Colored designs and
‘names can be written on
_—ice cream slices with a

“decorator that works like

a fountain pen. The pen
v is Hlled with milk, to
**: which any vegetable col-
L ~oring can be added. With
- e the decorating pen comes
""nn assortment of molds
! for outlining various de-
= signs, such as a heart,

Following a preliminary ground course, England’s para-3 bell, shamroek, and

_chute troops get their first taste of an actual parachute ju . Christmas tree. Four
by “taking offi” from a basket attached to a captive balloon:~ packets of colors are also

The budding ‘chutist is hoisted aloft, and upon reaching _3, supplied with the outfit.

the right altitude he steps out into space

through a hole in the bottom of the basket

which simulates the opening in the fuse-

\ 4. lagg of a plane,

i & B0 S S—
endulum Helps Pilot Keep Level

. o

i

Lo
Fledgling ‘chutists, seen through opening in bottom of bosket just com-
pleting ascent to captive balloon, prepare to moke their first leap

irplane pilots‘soofl may be offered a

w, ' new “blind flying” aid in the form of a
%) «_ pendulum device, which is interpreted by
| feeling rather than by watching, as in the

| « case of other instruments. It consists of a
relatively simple pendulum arrangement,

) ving a handle projecting upward which

i \ — the pilot holds with his left hand, while he

% holds the control stick with his right hand.
< By fouowing the motions of the left hand = = .. Y WA S
re= with similar motions of the right, it is pos- ice cream slices with the pen wvsing colored milk
S >
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y'Cutaway Drawings Speed Alrcraft Productmn

2P

f " ||.

At the left is @ line of finished
Douglos planes awaiting shipment;
below, the three-dimensional drow-
ings of principol parts which help
workers in aireraft foctery visualize
their part of the assembling

Y - A A -
Three-dimensional dratwings thatTgive’  ahd Eﬁcroﬁs up-eohsiderably the planning s
" pach workman in the aireraft factory a and operation of assembly lines. Since the \j
Jlear view of the manufacturing details are  aiveraft industry is absorbing thousands of
belping to speed airplane production at the new employes in its rapid strides toward Y
-...&)uuglas plant. These cutaway drawings mass production, this simplification is of
dWat & glance the principal features of vast importance. The phantom drawings-
*the plane and how they fit—like a three- prepared from =riginal plans are placed
imensional jigsaw puzzle—into the fin- before assembly-line workers so each has
ished product. This saves the time required  an easily understood diagram of his part of
!}in reading and fathm:;!ng the h]_}l&pl ints, the work and how it fits into the whole. ™ -+~

Lot

=
JRevermblt‘: Sc”i‘ewd(i'wer Blade FltS Twa T}fpe? of Heads o
'.', ' To handle either standard slotted screw Ty E & == \"'} :
93 heads or the Phillips recessed-head serews, == i o L
serewdriver has a double-ended blade : S 4 ilJ i
wwrihat may be withdrawn from the handle ~ _
< and reversed, changing from one tip to the o= E “n
_':_) other. The square shank of the blade fits | H‘H&,
- snugly in a square brass sleeve built into = B e ™ o :
« the screwdriver handle, a compression - w 'Jh
3 spring helping to hold it firmly, Made of Jg&-ﬁ' [
) plastic matar-i.al%:l’l;e handle is unbreakable, ' i B t '
& 3 4 3 -
r}:} nnn-'chlppmg, a -SPLttmg, shockproof Scrowdriver with l'ﬂlrla'f,ﬂ'llh' Blade can h I:“l‘ cither
and is unaffected ?}r oil, water or grease. sletted or Phillips type screws shown in'fereground ™ =
— TR
SEPTEMBER, 194} - / 6L
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IGHT-OF-WAY ST

Most of the 34,000 persons killed

= in motar vehicle accidents in the
«' [ United States during 1940 lost
their lives becouse of too much

- speed, foo much liguer, unsofe
road conditions—wel ar icy

-t povements or poor visibility—or
poar mechonical conditions of

the car invalved, However, one

big couse of highwaoy occidents

= was just plain, stupid driving.
- Analyzing these mishops blomed

en a "fool at the wheel,” the
Matianal Safety Council found
the list headed by the driver
wha steals the right-of-way.
" Included in this feclhardy cate-
gory are the U-1u|‘nc:5. the
crashers who ignere troffic cir-
EIQ} ﬂI'H:I sin‘l”ur FIDW snpnrnlors,
and the line jumpers—illustratad
at toep by o cor sneaking past a

| white line, Toll of these right-
1( of-way stealers was 2,000 lives
oA i 4
gt

X

]

“"WEAVERS"”

T

. Highwaoy collisian: make o
=\ pretty grim picture, ond the
T plchure uswally shows erum.
pizd remains of what wore

: nice automobiles whose oc-
cupants are being lifted ante
stretchers. Thot's the result,

¢« but what about the couse?
= Photographers cren’t en
hend to “shoot” an actident

« obout te happen, so, to
* dramatize the covse ond ed-

™S uweate the motarist, the Amer-

350 LIVES =

ican-Mutual Liability Insur-
mee Company posed tiny
ocutomobiles an miniature
madels of highway scenes.
Here, then, you see some of
the 1|'|;ng: dumb drivers do
te kill ar erippla themsalves
and the other fellows. Tnl,r-
ing to beat the train fo the
crassing or ramming info irs
sido cost 1,350 lives in 1740,
Other stupid stunts are
waaving in and out of traffic
lones, parking en the pave-
ment and passing on curves

i

| LIVES
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”CROSS CU TTERS"

100 LIVES

Britain’s death list in the first 20 months of the war
is not much different fram the 1740 death list of
Americon motarists. But in additien to lives lost,
there were 1,200,000 persons injured—a  veritable
national disaster. Sh.ipid drivers whe find them-
selves on the wrong side of the road when they take
a netion te turn, like the cor ot fop, are responsible
for 100 of last year's deaths. Hill passers, who ig-
nore danger signs and dividing lines and attempt to
poss o car on the way up a hill, are blamed for 175
deaths. The “come outer” Iz the dépe who daoshes
aut of his driveway inta @ main thoroughfare without
bothering o sfop and lock; he collected ahout 100
lives during the year. The road hog is that fomiliar
pest who straddles the center siripe at a leisurely
pace, jamming and menacing fraffic in both directions

"NON-STOPPERS" 850 LIVES

In a motoring land where virtually every important
street and highway is protected with STOP signs it is
almost unbeliovoble that 850 persons were killed in
a year, hundreds more injured, by dumb drivers who

failed to heed the signs. Yet there are the figures

SEPTEMEER, 1941 63
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¥ Small-Size Hydraulic Ram
Reaches Tight Places

L
w’J
m
w
R

Top, right hand extends rom inte weorking position,
as left operates pump. Bottom, tool fits in palm

So tiny that it may be held in the palm
of the hand, a midget sheet-metal shaper,
designed primarily for automotive work,
has a hydraulic ram built into its jaws.
Attached by a four-foot hose to a scissors-
action pump, the ram, which is a combina-
tion dolly and spreader, can spread,
straighten or dolly inside panels, doors,
cowls and other similar parts hard to reach
with ordinary tools, The jaws measure 3§
inch at the top and open 3%4 inches to exert

,_‘é' tremendous pressure. The tool measures

‘F:" 2 hy 2 by 6% inches.

3 (LS 2

f"»hAutos Can Store Up 12,000 Volts
oV Of Static Electricity

o) Your automobile, traveling along a dry

‘J road, may accumulate a static electrical

« charge amounting to 12,000 volts or more,
¥ it has been revealed by Prof. Robin Beach,
=) crf the Polytechnic Institute of Brooklmn,

:;.’ N."Y., who made actual measurements in
<=, his own car equipped as a traveling lab-

-
L.
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oratory. And-unless the charge is dissipat-
ed by a direct ground, several hours might
pass before it vanishes completely., A
“drag” chain, like that which dangles from
the rear of a gasoline truck, had no notice-
able effect in carrying off the charge, since
the dry pavement probably served as an
insulator instead of supplyving a ground.
The charge presents a possible fire hazard
in the event a spark is discharged near
gasoline vapor. It is explained that the
charge apparently comes from the transfer
of electrons in two materials that seem to
be in contact but really are separated by
1/100,000,000 inch or less. The same thing
oceurs between one's shoes and a heavy
carpet when the body may accumulate as
much as 10,000 volts, sufficient to make a
sizable spark when a finger touches a
rrounded metal object. In the case of gas-
oline passing through pipelines, voltages
L 1_.1_; 75,000 have been recorded.

Bed Switch Turns On Night Lamp
‘When Sleeper Rises

An automatic night lamp now available
lizhts as soon as the sleeper rises from bed,
and turns off upon his return. It is oper-
ated by a switch installed between the
spring and mattress. The sleeper's weight
keeps the .Twiluh in the “off” position.

i-.-l.'-_'_Li-‘ ’

Might switch, installed as in bottom picture, Iulpl
light aut until ll'll'pll' arises. Inset, complete unit
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Hurling bolts of man-
made lightning atl a
midget power line is the
routine work of two
Westinghouse engineers
in search of new ways of
guarding the nation's
high-tension systems
against damage by light-
ning. During three years
of research, they have
discovered that 20,000,-
000-volt natural light-
ning can be made harm-
less to power cables by
the proper placement of

wires, designed to act as lightning rods,
between towers at the uppermost points.
These wires do not carry any electric pow-
er, but are only protective, being connected
to the ground to lead the lightning away
from the lines. In the tests, the toy power

e s
L.'[:I

British pilots returning
from air raids over the
continent have told of
geeing whole buildings
lifted into the air by the
new high-explosive
bombs, then subsiding in
a red glow seen for many
miles. Here is the im-
mense aerial bomb, lying
in wait at a Royal Air
Force station to be loaded
aboardthe Whitley bomb-
er in the background.

The bomhb weighs a ton.
SEPTEMEER, 1941
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Two research engineers inspecting minio-
ture power line to determinae effects of
man-made lightning upon cables protected
by two “lightning rods” strung above them

At loft, 3,000,000-valt lightning strilkes one
of the uvpper protective cobles which is
grounded to towers. Tests like this led to
the development of o protective system

line is struck from all angles, the force of
bolts varying from 100,000 to 3,000,000 volts.
After about 10,000 tests, it was revealed
that the grounded wires must be spaced at
an angle of 30 degrees from the power car-
riers to obtain maximum protection.

L~ One-Ton Bomb Is Ready to Start on Air Journey Abroad

On the rock Wﬂilf'lnﬂ' to bé takén aboard the Wl;ifieyr bamber is one of the
huge 2,000-pound high explesive bombs introduced recently by the British
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DINOSAUR
DETECTIVES

Top of poge, mounting a Ityracosourus borealis skeleton at the Amer-
ican Museum of Maturel History. This is meticulous work

That prehistorie giant whose dome-like back is being restored by the
paleontologist wos a lond tortoise, colossochelys otlos by nome

i

r -. i |.-l" {

N AN investigation of life
as it +-\1.,t-_*d millions nf

ng all the
t‘[‘l.f.']"l.l.:"j |.'i[‘ & CI ”]]r_ [[l_‘g sLe
story—footprints, the
; , significant ob-
+ the scene
o of ap-
parently circum-
stances and bizarre facts
which finally fit ether in-
{0 a clear picture.

In ;uldiriun I]'u_ scie n1.1.~ :
employ sche S as
moving pictu airplanes,

ial cameras and micro-

They dig into the

with & rating tools

g fro ny buzzing

g drills, through

pounding pneumatic chisels

and up to huge clanking ex-

cavaling machines. They

build cofferdams in rivers

and camps in the desert.

They operate X-ray ma-

chines in labao

test clues with chemis

njecture drawn
from the past through the
POPULAE MECHANICS
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TP Skeleton of dinssaur on exhi-

bitien, Meto its size compared
with that of man

P —

Footprint of dinosour is so lorge
that a three-year-ald child con

T —

take a bath in ir | 3,
&

present may indicate a trend toward the
future, so these research experts with
headguarters in the lsboratories of the
American_Museum of Natural History in
New York (E-it%grj_husy throughout the
world. Operating finder direction of Dr,
Barnum Brown, Curator of Fossil Reptiles,
who has spent 45 years in fossil investiga-
tion, the scientists have learned that much
of our-own United States
was once a fearsome, pre-
historie tropical jungle.

Right now, Dr. Brown
and his associates are
preparing and preserving
their latest dinosaur fos-
sil finds, including dis-
coveries in Texas which
indieate that there cer-
tain of the [larger dino-
gaurs continued their ex-
istence muph later than

Their dedue-
e were drawn
from a sound secientific
basis, the *ge of the rock
formation in which the
remains were encased.

elsewhere,
tions on ti

Cutting arouhd slob containing
footprints of prohistoric monster

SEPTEMBER, 1941
) !
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In the Big Bend area of the Lone Star
state, these dinosaur detectives, operating
as the American Museum-Sinclair Dino-
saur Expedition, examined thousands of
dinosaur bone fragments. They brought
back what is probably the largest backbone
ever found, a single neck vertebra 46 inches
high and 36 inches wide, about as bulky as

an office desk and weighing about as much .

LLAL A
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Home-made cart is vsed in transporting
heavy blocks dug up in the badlands

as four average men, more than
600 pounds. They are still at
work caleulating the size of the
reptile which is certainly larger
than the largest mounted dino-
saur in the museum collection,
the gigantic brontosaurus or
“thunder lizard,” 66 feet long
and 15 feet high.

Chipping away in the ancient
lake deposits in the Chisos
Mountain distriet of the Big
Bend area, Dr. Brown, Dr. Erich

68

Dr. Barnum Brown ond ossist-
ant working on dinesaur frag-
ments, a cross-word puzzle job

M. Schlaikjer, Instructor
in geology and paleon-
tology at Brooklyn Col-
lege and Roland T, Bird
of the American Muse-
um, proved it was not
always a hot semidesert
inhabited principally by
jackrabbits, tarantulas
and lizards. Once the
area was lush with semi-
*  tropical vegetation and
abundant water. It was
also overrun with hordes
of duckbill, horned and
armored dinosaurs, as
well as huge alligators, One of the crocodile
specimens brought back was a skull and plates
with teeth about as long as a man’s index finger
and twice as thick. Tracks showed that the area
in distant ages after the dinosaurs disappeared
wag traversed by the meschippus or three-toed
ancestor of the modern horse, the camel and—
in ease you thought they were a strictly modern
nuisance—rats and mice. In the semidesert rock
and sand they chiseled out oyster shells 14 inches
long and six inches wide. A clam shell larger
than the top of a bridge table was another find.

The deduction which might be made from
these discoveries has a bearing on nature's puz-
zling practice of building up a species and then

Humerus of large sauropod dinosour being prepared by
Dr. Brown ot quarry southwest of Glasscocks, Tex,

———
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wiping it from the face of
the earth. The horse and
camel still exist; they are
so efficient that they often
excel man at his tasks.
Rats and mice still flour-
ish;: they are so clever and
agile that they live in
spite of man, stealing a
living from him. Oysters
and elams have held their
place; so have alligators
and crocodiles, but they
are reduced in size.

And the huge reptiles
which dominated this
land for millions of years

are gone. Gone, too are
gargantuan mammoths,
and great, waddling birds
that grew too big to fly.
Going rapidly is our own
familiar elephant who
was even too clumsy to
escape the caveman's pit
trap, let alene modern
man's rifle.

An even more impor-
tant second find during
the same expedition
turned up in the Glen
Rose region of Texas and
tended to shed more light
on the mystery of na-
ture's whimsies,

(Continued o page 168)

SEFTEMBER, 1941

Single footprint of prehisteric
animal reassembled os a check
for any missing blocks

Left, painting that is restora-
tion of scene similar to thot
which once existed in Texos
area where Dr. Brown found
fﬂ-ﬂ!prinls of “Thunder Liz-
ards,” pictured feading

Four men with ropes have all
they can do to roll this section
of the skeleton of a souropod
dinosaur into preparing room
of the American Museum of
Matural History
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Swimmers Take Air at Undemiotl;servatory

To win four speed records is the task as-
signed to the “Golden Eagle,” which is ex-
pected to be the fastest automobile in-the
world, The car will use three different

| engines, ranging from 200 horsepower to
©%5200 horsepower, which will permit it to
' compete in the different cubic-inch divi-
sions. The smaller engine, a straight eight,
which already has shown speeds of 175 to

When a swimmer goes
under water at Wakulla
Springs, Fla,, ithEre's no
telling when he'll come
up. Down at the battom
is a “filling station” where
swimmers can sit down
for a bit of rest and fresh
air. The undersea air sta-
tion has a roof of Lucite,
transparent plastic, which
offers a good observation
window. Divers enter
through the open door
and then sit upright with
head and shoulders above
water in the chamber to
which air is pumped.

His head abave water
in the oir chamber of
submarine observatery,
o swimmer reloxes
and watches undersea
life while others swim
down to join him in
the “air station”

\;.Tl;ree—Motored Racing Car Seeks Four Speed Records

200 miles an hour in test runs, will be used
in trying for the 152 mile-per-hour record
established seven wvears ago by Harry
Hartz and Fred Frame at Murcoe Dry Lake,
Calif. A larger straight-eight engine, de-
veloping 350 horsepower, will try to break
the 24-hour non-stop record of 158 miles
per hour set by Ab Jenkins, as well as the
d8-hour non-stop record of 148 miles per

Racing car 26 feet and 3 inches long will change engines in trying to beot various speed records
POPULAR MECHANICS

70



) rem

hour also held by Ab Jenkins.
Then will come the final test with
a 24-cylinder airscooled engine of
1,200 horsepower, expected to
drive the car nearly 400 miles an
hour, in an effort to beat John
Cobb’s record of 357 miles an hour
on the straightaway. Interchange
of engines is made possible by
special engine frame and built-in
mounting lugs. The car has a front
drive, with four speeds forward.
First gear starts the 7,000 pound
car rolling up to 35 miles an hour,
second speed pushes it up to 835
miles an hour, and third speed on
past 125 miles an hour. Fourth
speed cannot be used at speeds
under two miles per minute, The
streamline body, 26 feet and 3
inches long, is built of duralumin,
and has four hatches for conven-
ience in making engine adjust-
ments. More than twice as wide
as it is high, the car is 6 feet and
4 inches wide, with the top of the
hood only 3 feet above the ground.
Top of the fin is 5 feet above the
ground. Road cléarance is 7 inches.
The entire body can be removed
by unbolting it from the frame
and lifting straight up. Ted Ellis,
noted driver who holds many
transcontinental and closed-
course records, will drive the car,

i >
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Pulley Exerciser Helps Sailors
Keep Waistline Limber

Gene Tunney demonstrating vse of pulh-cf exerciser that reduces

waistline with alternote uvp-and-dewn arm and leg action

Keeping sailors fit physically was the aim of Gene~ i

Tunney, former heavyweight prize-fight cha on,
when h® offered to the Navy his new exerciser. The
apparatus consists of pulleys fastened to the wall
and ropes passing through them. To use it the
sailor lies on his back on the floor, grasping the
ropes in his hands and fastens the other ends to
his ankles. Vigorous action can be obtained by al-
ternately lowering and raising the hands, which in
turn causes the legs to see-saw up and down, flex-
ing the body at the midsection.

; ”
Hﬂme-hnpfbvigsed gickle Mower Run by Gasoline Engine

Twao views of sickle mowor made during spore time from paorts token from
an old autemebile and an old mower. A small gasoline engine runs it

SEFTEMEER, 1941

Using some parts from
an old mower and others
from an automobile,
Thomas Lein, of Rock-
dale, Wis., built a sickle
mower during spare time.
Driven by a 1l:-horse-
power second-hand gas-
oline engine, the imple-
ment has two simple
clutches, one to throw the
sickle out of gear and an-
other for the friction
drive. The 36-inch sickle
is run by a rod operating
on ball bearings. The
frame of three-quarter-
inch pipe is mounted on
bicyele wheels,

-



Engineer intide o 20-sided testing de-

vice sguivalent ta a 10-fost sphere
which was built by Westinghouse
; ;  lluminating sxperts

et g i

Sials i - | 1

Lefr, ﬁrni:r:.!iqn ruhg.n at lamp Tatihi ol

tary tests oute headlights ond large

lamps. Beam patferns are detar-
mined hore

¥ FGR 25 cents in 1932, you could buy and approach to the long-sought “cold light;"
burn a B0-watt electrie lamp for about the infrared lamp, which performs indus-
15 hours; for the same sum today, you can  trial drying operations in a fraction of the

—__ buy and burn a 60-watter for approximate- time required by older methods; the ultra-
= ly 55 hours and, at the same time, enjoy a viclet lamp from which you can get a
% 16 percent increase in light output.
b

e\ Day-and-night research in

i4  America’s lamp laboratories has

made this possible and, over a long-

er period, has brought these results:

X Ten times as much light from to-

day's poglilar household lamp as

from the first incandescent lamp—

. and at one-tenth of the lamp cost.

.~ Twenty-seven times as much

o “~light for the lamp dollar from to-

% day's ordinary tungsten-filament

+= lamp as from the first tungstens
= of 1907.

_ vy Development of 10,000 different

~ 3  types of lamps and electronic tubes,

among which are: the tubular fluo-

rescent lamp, nearest practical

Color comparisen of fluorescent lamps is
measured accurately at this contral panel

72 POPULAR MECHANICS



Engineer studying exponsion of coils

in 1,000-watt lamp by inspaction of

greatly enlarged imoge of lighted
filament projocted on wall

“summer tan” any time you
want it; the water-cooled
capillary mercury lamp,
which produces light one-fifth
as bright as the sun, vet is so
tiny it can be hidden in a
fountain pen, and others,
Even since the first fluo-
rescent lamp went on the
market a relatively short time
ago, this “baby"” of the ever-
growing lamp family has feli
the touch of the scientist many
times, Its life has been in-
creased from 1.500 to 2.500
hours, or 66 percent, its effi-
ﬂ"'i';.‘”':.'}- hi.|.:> i.”.".:['- i|'I-L']-L'i.|."J'L'd
about 40 percent and ils cost
has been reduced about 50
]]L‘!]‘f!{'lll. r.l‘E-IL" J..EI..]I.rI'I."Hl::I.'rH hi:l'l":l}_
which is widely used in fac-
tories, offices and stores and
which is finding many appli-
cations in the home, delivers
an average efficiency two to
two and one-half times that
of an incandescent lamp of the
same wattage. Iis cost ex-
eeeds that of the incandes-

SEFTEMBEE, 1941




Top, charting light distribution from plastic lumingire -

Above, at left, an engineer ploces o 100-watt lomp in o
-giant "ﬂqﬂne eye” that will measure its light aurput

Below, o 40-watt fluorescent tube lamp is proheated pre-
paratory for its light sutput measurement by phatometer

. g

cent, but its light cutput is far
greater.

There has been litile or no in-
crease in the life of incandescent
lamps in recent years. Manufac-
turers take advantage of their in-
creased knowledge of lamp design,
resulting from research, not to
prolong the life of a lamp, but to
hold that factor constant and in-
crease the light output. It is a rel-
atively easy task to prolong the
life of an incandescent lamp, by
decreasing the temperature at
which the filament operates. This
step, however, also reduces the
amount of light emitted. And since
the cost of lamps is a small per-
centage of the combined costs of
lamps and electricity, that is, the

cosl of light, it is more economical
to maintain the life of a lamp con-
stant and, at the same time, to in-
crease its lisht output. The few
pennies which might be saved by
purchasing a long-life, low-effi-
ciency lamp are more than com-
pensated for in the savings in cur-
rent cost J'(_‘:-_CI'II.Ei.r'i:_.._[ from the use of
a lamp of shorter life, but having
a higher light output.

Rescarch has played a major
rale in increasing the efficiency of
lamps, while the reduetion in costs
may be attributed to improved
machinery and manufacturing
technigues. As a result of re-
search, better filaments and ma-
terials were obtained for incan-
descent lamps. Improved starters,
cathodes and fuorescent paints

POPULAR MECHANICS
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have all added to the life and efficiency of
fluorescent lamps. All in all, the combina-
tion of factors has given the public more
light for less money.

The scientist delving into the mysteries
of the electric lamp's behavior under every
conceivable condition of usage works with
strange-looking machines, some of which
are employed in measuring light output.
“Lumen hours” is the term he uses in de-
seribing the amount of light given by a
light source during a certain period of time.
Thus, he tells you that a one-candlepower
source produces 12.57 lumens. Again, he
reveals that in 1932 a dime would buy
about 1,900 lumen hours and that today a

dime will buy about 3,300 lumen hours, an

increase of light approximating 75 percent,
if you take home the popular 60-watt fila-
ment lamp.

The research man further informs you
that much of this increase in the amount
of light that you now get for your money
should be attributed—strangely enough—
to a host of little improvements, almost

" none of which was considered significant

enough to warrant publicity. For instance,

/'a new improvement might spring from a

slight change in the method of coiling a fil-

" ament or from a change in the quality,

' quantity or pressure of gas in the bulb. But

taken as a whole, these little improvements
add up to lighting progress that is definite-
ly significant — giving users an annual
lighting bonus worth millions of dollars,
yvet at no extra cost to the consumer.

One of the unusual measuring instru-
ments yvou find in the lamp laboratory is
known—to some of the research crew, at
least—as the “goon.” One of its jobs might
be the charting of the distribution of light
from a new plastic luminaire. The lighting
unit is mounted on a special type of photo-
meter so that its light strikes a photoelec-
trie cell—electric eye—located on an arm
near the floor. The photocell actuates a
projector, in which there is a microamme-
ter, causing it to cast the paitern of light
on a large disk mounted vertically on the
photometer. The laboratory engineer
charts the light pattern, following the im-
age with a piece of crayon.

Over in another part of the laboratory
you may see another engineer studying the
expansion of coils of a 1,000-watt lamp by
inspecting and measuring the greatly en-
larged image of a lighted filament projected

(Cantinued to page 172)
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Massager Irons Away Pain
With Electric Heat

ka9
L

Treating a fociol pain with the electric massager — ¢

Ct

Pains amenable to heat treatment may
be relieved by an electrically heated mas- )
sager. It warms up within a half minute, .
and is thermostatically controlled to pre- )
vent overheating. The manufacturer in- -
tends it to be used for “ironing out” pains
and for applying beauty preparations and
oils to the face, scalp, hands and cuticle.

297 }"‘—
Spray Head With Flexible Neck

Fits Faucet of Any Size

Made to fit on any size or shape of faucet
in eommon use, a spray head with a flex-
ible neck facilitates kitchen work. The
metal face is adjustable for a spray or full
stream. Combined with the spray head are .~
an anti-splasher and strainer. The flexible
neck and rim arg qf rubber.
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Flexible neck throws stream or spray where needed
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L I : and the heavier hydrucarbons are frozen,
PlStDl Gl:lpHﬂIldlE Gn]?utter but the lighter ones get through. At 278
g Permits a Better Swing degrees below zero, the ethane, butane and
propane are frozen out and at 300 degrees
below zero methane is detected. In this
way the concentration of the gases, in parts
per billion by weight, is determined and
plotted on a map of the region being stucd-
ied. Since investigations indiecate that the
hvdrocarbons leak prineipally from the
edges of the deposit, the pattern sought is
one in which a zone of low hydrocarbon
values is surrounded by a band of higher
concentrations. By a similar soil analysis
of cuttings collected during the drilling of
wells, it can be predicted whether the ac-
cumuylation will consist of gas or oil. i
.5 |t'l 4 ':'-'\
Concrete Slabs Set at an Angle
Shield Windows From Sun
Headquarters of the Brazilian Press As-

sociation at Rio de Janeiro are marked by
a distinctive new architectural featl.l.re: B

Conecrete slabs set at an angle of 30 de
grees, 20 inches apart, shield the windows
from the full rays of the sun. Openings be-:
tween the slabs afford cooling cross venti-
lation and subdued light. The scheme was
tried out for the first time by a French

Balanced so perfectly that the shaft re- architect in Algiers.

mains upright by itself if the club head is
placed on the ground, a new golf putter
designed by Al Espinosa has a pistol-
, shaped handle~—tse of thechtb is said to
%=  overcome a tendency to push instead of
. strg-:e the hall when playing on the green.
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\/Sml Gases Analyzed by Freezing

- L-, To Find 011 and G?F DEpns? '

;.h %e e£r
Prospettors nuw e lucatulg

%—_ ground deposits of oil and gas by freezing
. gases sucked out of samples of soils, and
then detecting the hydrocarbons present

“Zin proportions of a few parts in a billion.

Az deseribed by Leo Hovvitz of Houston,
Tex., the principle upormwhich the method
iz based i=s that minute quantities of hydro-
carbons leak from the deposits to the sur-
face of the earth, leaving some of these
hydrocarbons in the soil. Soil samples col-
lected from a 12-foot depth are under re-
duced air pressure to drive out gases,
which then are passed through traps and
cooled te very low temperatures. At 204
s dE‘ETEES h&]ﬂ‘l\" zero, Fahrenheit, pentane Vaertical concrate "blinds” shut off the tropical sun

80 AR ‘E.L-/N'L\.E £V 5\#’ J > POPULAR MECHANICS
> 1edler Y0 2

Pistal-grip club designed 1u.|.'|a"|p -gnlfar‘I putting
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Mineral “Fmgerprmted" by Its Crystal Facets

Identification of miner-
als has been speeded by
the development of an
expensive apparatus
known as a goniometer
for measuring the angles
of single erystals. All
minerals in the natural
state have distinctive
forms, just as birds, ani-
mals, plants and insecis
have distinetive forms.
The mineral forms are
known as erystals, and a
single crystal may have
30 faces or even more, but
they are always related.
Since there are more than goniometer,
1,600 kinds of known ebeve, includes
minerals, only about 200 microscope for
of which are known h:r' maulur'mgl angles
sight, their identities ?f;&;‘;'::h"i:
must be established by diameter. Right,
close inspection. With the simplest form of
aid Df thE gl]niﬂml'_"t["]‘, sﬂl'lrlﬁmﬂ'lﬂ‘l l.l:-!]'d
this identification can he " oo Cr¥e
made as certain as the identification of a
criminal by his fingerprints. The ordinary
erystal, smaller than a pinhead, is placed
in the instrument, and the operator charts
the facets as a navigator charts places on
the earth by shooting the sun. When all an-
gles have been charted, they are checked
with an "almanac” of minerals, published
by The Academy of Natural Sciences of
,Fhllﬂ.dflphla Pa to ]1""'“ n its “'1" ]'l[].t‘. Prll:-tl'.l.\, 1’l:ll| tezy Academy of Natural Selences
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/Ten 200-Pound Assault Bnats Are Nested on Army Truck

Assault boats weighing
200 pounds, which are
used by the-20th Engi-
neers stationed at Fort
Benning, Ga.,can be nest-
ed and stacked 10 to a
truck. At a selected point
‘of crossing these boats,
each manned by a crew of
eight, carry soldiers
across the river to estab-
lish a bridgehead and
prepare to protect the en-
gineers who follow to
complete the construction

Removing on assoult boat from IJ.'H‘I"' 'Irl.r:k on which ten can be stacked Of @ Pﬂniﬂﬂn bridge.
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Portable grinding wheels (ubove) are commonly used for fin-
_ishing dies. Here, cool-cutting qualities ore essential

Polishing plowshares (below), requiring high finish ot high
preduction rate, with aluminum oxide obrasive grains

1y -

HERES one common
tool that brings the plan-
ets nearer, keeps the air-
plane in the air longer, turns
trees into pulp for paper,
makes your automobile ride
more smoothly. It's the
grinding and polishing
wheel. A half century ago
industry knew only natural
abrasives. Gems were cut
with diamond dust. Tools
were sharpened with sand-
stone wheels, later with em-
ery and corundum. Butnone
of these natural abrasives
performed precision work;
irregular in composition, the
e]'ﬂ_ﬁ}r:l,' ",",hﬁ_."k_!l I}l,'”d“l_'cd | [i.tl.l-.‘
polish that often hid an in-

Rells, such as are wsed in relling

mills (ebove) must be ground to ex-

ceedingly occurote dimensions and

with a surfoce os nearly perfect as

possible to insure uniform thickness
of rolled sheets

POPULAR MECHANICS
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Below, a drum sander quick-
ly smoeths @ deer frame.
Maoss preduction of sashes
ond doers is facilitated by
the rapid sanding methods
that are now employed

accurate shape. By one
of those accidents in
which research so of-
ten tales an unexpect-
ed tangent, Dr, Edward
G. Acheson in 1891
discovered an abrasive
unknown in nature.
Working with elay and
coke in a tiny electric
furnace fashioned
from an iron bowl, he
noticed minute crvs-
tals clinging to the
carbon electrode.
Picking them up on a
pencil point, he found
they scratched the dia-
mond in his ring, Sus-
pecting the erystals
were a mixture of co-
rundum (aluminum
oxide) and carbon, he
coined the name Car-
borundum; a misno-
mer, for analysis
proved the substance
to be silicon carbide, a
new material. Build-
ing a special furnace to
produce silicon ear-
bide, he sold his first
crystals to gem polish-

[Continued te page 183}
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wheels make poscible repid

ensienal precision

1 in whose manufaciore abrasives.
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Wall Bracket Holds J uicer
Magde of Colared Plastic

Hond-cranked fruit juicer installed on kitchen wall

i with the s E‘E;rd racket shown balaw it
o Made th i

‘LH:I[QM -acket that

:ff holds a number t.nf other kitchen tools, a
| fruit juicer just brought out is made of a
B plastic material. The bowl and reamer are

2 white, the handle and strainer—which

Cx catches all pith and seeds—may be red,
L black, green or yellow. No metal touches
the juice. The reamer has a sunken top to
accommodate the fruit core.
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Plastic in Non-Glare Screen
Filters Light Efficiently

A new-type glare-eliminating screen for
_ =, automobiles, camera filters, optical instru-
b ments and other purposes, claimed to be
b 99.99 percent efficient, has been patented
i by Edwin H. Land, of the Polarcid Cor-

e poration, Boston, Mass., It uses submi?ru-
. il
s i i \
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scopic molecules, instead of crystals, to
line up light waves so they all vibrate in
the same direction. One of the new syn-
thetie, rubber-like plastics known as poly-
vinyl aleohol is used in its manufacture.
This is stretched out from three to eight
times its original length, which arranges
its molecules all parallel with each other;
then it is exposed to an iodine solution,
which renders the molecules ahle to filter
the light into one-way, or polarized, waves.
Called Type H Polarcid, this sheet is said
to transmit one-third more light than ear-
lier types of polarizing sheets, and yet
when two sheets are turned completely at
right angles to each other, practically no
light.can get through.

i CL 0

HJ L'r . o
Supen:harger for Tiny Engines
Increases Power and Speed :

It is now possible to step up the power of
midget engines that drive model airplanes,
race cars and boats by equipping them with @
a real supercharger that weighs only 214
ounces. A rotor driven by a pulley run- “J
ning on the flywheel creates pressure un"--'l'
the air intake, and special baffles whirl the
air and gas to make a better mixture, thus =
increasing the speed and power of the en- .. N
gine. The supercharger is easily attached, :‘

to clazss B '1nd-L. and larger :_laas A engines, }
| L st

More power to the midget engine is given by install-
ing this supercharger to produce a better gas mixture

POPULAR MECHANICS




A

g .

O, a7

I:'_-ﬁ i- 2 -I‘ -‘..

London Clock Tower Now an Information Post

The huge cloek that
was once a landmark atop
the Liverpool Street sta-
tion in London has found
a new job. Its tower is
down on the street, now,
the “works” have been
removed and the face of
the clock is uscd as an in-
formation b

g Nonmagnenc I’g.nt

Contains no Iron
Or Steel

Because it will be used
for the assembly and ad-
juﬂtment of magnetic
Jeompasses and precision

=instruments for aircraft,
=1 nonmagietic building -
cently completed at

Imhurst, Queens, N. ¥
is withoutl a trace of iron
or steel anywhere in its

a—?ucture. In place of
ese metals, brass, cop-

er, aluminum and wood
are used for conduits,
pipes, nails, bolts and
girders. Some of the pipes
are terra cotta instead of

cast iron. Brick was used
for the outsjde.

W

q(lr- “ l-f(-tffr"'.l"{ L (_
o A {

. |--.; 'r B -_..r .: i‘l
This old Londan clock has come down in the world, Mo longer marking the
hours above Liverpool Street station, it has become an information post

anﬁﬁg %é&@v Built in U-Shape Has Pins on Upper Tier

Needing little floor space for its instal- bowler can reach out and set the pins him-
lation, a portable bowling alley requires a self. The alley, measuring three by 20 feet,
roll of 31 feet to strike the pins, yet the is built in two tiers, and the ball executes .
a “TU" turn to rise into the
upper ler and strike the
pins on the return trip.
Scores are counted in the
regulation manner. Made
in seven sections, the al-
ley can be removed and
set up in another location.

{[Demonstrations in big
cities show that the aver-
age motorist in downtown

traffic shifts gears or de-
presses the clutch 360

Ball rolled on portable bowling alley rises ot the far end and returns on :
the upper fier to strike pins set uh-q“ the starting point tunes HI'I hour.
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Underground crossarms are bzlhnf to

post (left) to keep it from twisting.
Right, lining multiple highway lanes

TDDILY you can motor from

coast to coast with no more
trouble in finding vour way
than in locating an unfamiliar
street address in your home
city. All you need is a good
road map, a nodding ac-
gquaintance with our national
gystem of road signs—and
sufficient gasoline. With a
thorough understanding of
modern sign language, you
could dispense with the map
and still reach your destina-
tion quickly and by the most
direct route.

There are 48 varieties of
traflic laws, speed regulations

and street signals, but, with very few
exceptions, on the open road yvou en-.,’

counter uniform route markers, warn=",

ing signs and symbals and pavement
markings. They are the same in every ”
state, in sections of Canada, Mexico, .
and many Central and South Ameri- -
can countries. Nevertheless, few driv-
erg have adequate knowledge of road
signs, their systematized placement,
uniform significance, color schemes

Photagraph above demonstrates increased
visibility of reflecting curb when wat

Left, metarist pulls up for bearings at im-
portant road intersection in California

POPULAR MECHANICS
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and varying shapes. You
know a stop sign when
you see it but can you tell
me its distinctive color
and shape? Without ref-
erence to a map can you
tell me in what part of the
country is “T. 8, 395,” in
what general direction it
runs, and whether it is a
main highway or lateral
and feeder route?

Just as you find odd
numbers on one side of a
city street and even on
the other, so is there
method in numbering
U. S. highways. Those
running north and south
have odd numbers, while
transcontinental thor-
oughfares are numbered
evenly, Odd-numbered
highways begin on the
Atlantic coast with No. 1,
reaching from Maine to
Florida. All prinecipal
federal roads have only
two digits to the number,
with one exception—I101.

Working westward
from 1. S. 1, the next im-
portant federal highway
north and south is U, S. 5.

T AL _

s B A
>
/ =

In less than 15 minutes the sand bloster removes all old paint from o
Mew Jersey rood maorker. This is a regular “spring cleaning™ routine.
Below is a strip of the 160-mile Pennsylvania Turnpike and some typi-
cal road signs. The advice fo “use both hands” is on a Missouri road

“TRWIN

Lamp above is “normally out,'"”
letting main road traffic flow un-
til car on side rood lights it

SEPTEMEER, 1941

PAY FARE [k
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ROAD INTERSECTION
FIVE POINT
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The next is U, 8. 11, then 15, then
21 and =o on to U. 8. 101, the ex-
ception, which runs from Canada
to Mexico down the Pacific Coast.
So you know that any two-digit
odd-numbered highway with a
U. 5. shield is a north-south road,
that T. 8. 55 would be somewhere
near the center of our country and
U. 5. 83 in the far west.
Transcontinental highways are
nine in number, beginning with
U. 8, 10 nearest the Canadian hor-
der and ending at Seattle, South
from this key route, highways are
numbered from 10 to 90, in multi-
ples of 10. Because of the Rocky

Top, a new type of “Slow ta—" reflectarized warning
signs that are now i:r:i'ng installed along western routes

Right, an assortment of familior signs. The shopes of
“Stap,"” “Slow" and regulatery signs are stondardized

Road to Ensenada, Mexico, from California border is out-
lined on maop sign with distances in miles and kilemeters

Ty
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mountains, the Cascades and Si-
erra Nevada ranges which twice
bar these routes, there again is a
notable exception—1I. 8. 66. Be-
tween U, 8. 50, which surmounts
the Sierras near the southern end
of Lake Tahoe, and Bakersfield,
Calil., this range towers to more
than 14,000 feet in altitude and
there is, as yet, no way for U. S. 60
to get through, Midway between
where it should pierce the range,
however, and U, 8. 70, which hits
the California line at Blythe, there
= ] is Cajon Pass, only 4,000 feet high,

guarded by 11,000-foot peaks on
%ﬁ either side. Here's where 1. S. 66,
the historic Santa Fe Trail gets

B84 POPULAR MECHANICS
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through to Los Angeles and the coast. In :

summer it is one of the main traveled high-
ways; although open the year around, most
winter travel to the far west is by U. 5. 80,
near the Mexican border.

1. 5. 97 and 1. S. 99 are also exceptions
among the north-south routes, the former
running from Canada to the base of Mount
Shasta, Calif., and the latter the principal
California-Oregon-Washington highway.

Federal roads of three-digit numbers are
important feeder or lateral routes. The
figure is derived from the highway of ori-
gin, with a third digit in front to indicate
the road's approximate location with ref-
erence to the state or states, Thus U, 5. 395
originates from U. 8. 95, State highways
conform generally to the federal system,
supplementing it with intermediate routes
bearing intermediate numbers so far as
topography will permit.

Let us assume that you are now on tour
and, following your pre-determined route
by the numbered federal and state mark-
ers, come to the outskirts of a strange city.
Here's how to thread yvour way through a
maze of unfamiliar streets with assurance
and dispatch. As you approach every im-
portant intersection watch on your right
for yvour identifving route marker. It will
be found in advance of the crossing by at
least one city block, perhaps two, Any shift
in direction will be indicated by the letter
"R" or "L," for right or left turn, beneath
the marker shield. At the intersection it- ~

]

Electric Eye Trips Mallet
To Execute a Mouse

As the rubber mouse is drown past the electric eye
the interruption of light beam cauvses mallet to drop

Just to show its versatility, an electric
eve took over the role of mouse execution-
er the other day. It was a rubber mouse,
but the effect was the same. In the demon-
stration, at_California Institute of Tech-
nology, the mouse was pulled along a
board, and as it interrupted the beam from
a lamp to a photocell, the electric eye set
the machinery in motion to trip a large
maI]et which dropped on the mouse.

L.{-_ f ot _LLL_"h.:-L L d

self will be a second route marker, with™ 'ﬁﬁnd Guard on Hacksaw Frame

arrow. Absence of an “R" or “L" on the
advance intersection marker is your cue to
continue straight ahead. In that case vour
confirmatory marker awaits you not more
than 100 feet beyond the crossing.

Principal destination signs at an inter-
section avoid more than four names, as a
rule, two in each direction. The top name
should be that of the ultimate prineipal eity
to the right or left, the other that of the
first town of importance. Although route
markers have greatly lessened dependence
on destination signs, the latter often are
essential to short-trip travelers without
map or route number knowledge, particu-
larly for mileage information.

Highway signs perform three essential
services in safeguarding and expediting
traffic. As outlined by the United States
Bureau of Public Hoads, these are (1) reg-
ulatory, (2) warning and caution, (3) guide.

(Continued to page 171)
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V Prevents Skinned Knuckles

Injuries to the hands while using a hack-
saw can be avoided with a patented frame
having a built-in guard that keeps the
hands from striking the work., The saw

also has an automatic tension lock that
holds the blade tightly in place by means

of a cam action, yet permits a quick change. ..

Bumper keeps sawer's hand from striking the work

85
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Three End Tables Nested as One h"ﬂnli f‘;g“fntihde sar in & ﬁtrlig::

= e on Two wneeg

Are Hand‘gpr fnr Servmg ~xa, allow shorter turns, the unit
. makes a handy support for park-
ing the trailer when detached from
the car. It is designed to carry a

“{grght of 800 pounds.
e
Rnbnt Clock for Navigator
Shows Position of Plane

Combining a clock with other
adjustable dials, a watchmaker in
a California aircraft plant has de-
vigsed an instrument with which
the navigator of an airplane, after
setting a problem in the chronom-
eter, can obtain the plane’s posi-
tion in fifteen seconds. The in-
strument is expected to be of great
value on long flights, as on bomb-
ers where success depends on
exact calculations of position. A
vernier at the top of the clock re-
cords minutes and seconds of time
with the corresponding conversion
of are during elapsed time of ob-
servation. Calculations and cor-
rections are set by movable dials,

I Fitting snugly against the end of the davenport the navigator “shoots” the sun or

4 when not in use, three nested end tables may be stars and by checking the vernier
"'\\bruught forth singly when a snack is prepared for against the clock reading, he can

a § guests. Instead of balancing plates on their laps, read his position to the second.

Throe end tobles nested ot dovenport are handy for guests

guests have individual tables on which to
set cups and dishes. A complete unit con-
2 sists of six tables, three for each daven-

temi
HJ..-':’
o

3 Car’s Share of a Trailer Load

1 Adjusted by Turning Crank
By turning the
crank of a trailer
attachment now
available, the au-
tomobile owner
may adjust the
hitch load of the
car from zero to
100 percent of the
trailer tongue
weight and thus
find the point at
which the car will
© run smoothly at
+.>  all speeds. It also prevents the trailer from
= bumping or weaving, and stabilizes it so it

[®

o
L. A, ! L -
This device plots a plane's position in 15 seconlls &
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*Duck” Shoes and Braces Train Paralyzed Legs

Victims of spastic paral-
ysis, heretofore doomed
to spend their lives in bed
or in wheelchairs, now
are learning to walk and /
to be physically inde-
pendent at the Milion
Berry Foundation at En-
cino, Calif. The new
treatment, or course of
instruction, involves the
use of large “duck” shoes
resembling wide wooden
platters, and special
braces that support the
legs and body. Spastic
paralysis victims have the
strength to walk but are
unable to coordinate their
muscles. The wide shoes
keep them from falling
while learning to walk;
the braces prevent their
legs from moving the
wrong way. Step by step
the student learns to move
his musecles, and in one
month to a year he can
walk across a room with
the mechanical assist-
ance. The size of the duck
shoes is reduced as he
improves. Similar appa-
ratus is being used to re-
store victims of industrial
and infantile paralysis to
more active lives.

Articulated braces, top, are
fitted te each person te
prevent undesired motions.
“Duck” shoes, right, are

made in gradu sizes e, B ; ] |

Tu:q,1r Chlsezgnven by Electric Shaver Speeds Taxidermist’s Work
Tiring of the tedious hammer-and-chisel work involved in
roughing down plaster casts, Adrian Hines a sculptor taxider-
mist of San Antonio, Tex., converted an electric shaver into an
automatic hammer to do thte rough sculpturing, and found that
it reduces the working time by three-fourths. To make the tool,
the blades were removed from a $3.00 electric shaver, leaving
only the eccentric knob. A small hole was drilled into the chis-
eling head to fit it over the eccentric knob, To hold the chisel
head in place on the eceentrie, an aluminum strip was fastened
on the side of the case and bent flush over the head. For fine

work, a small guide may be placed on the baf of the blade,
87
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_*/DRUGS and PERFUMES
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]_'_}RICES of numerous medicinal and culi-
nary herbs have doubled or trebled
yw  because of the war and many people are
' wondering how much money could be made
5 by raising herbs commercially.
If vou had a drug crop ready to harvest
=%  this season you might anticipate a net profit
of two or three hundred dollars an aecre, but
next year you might not make a cent. No one
can tell when the war will end and normal
importations of foreign-raized herbs begin
again, Cheap foreign farm labor has kept the
price of imported herbs so low in the past
that thes= has been little or no profit for
& American growers.

Never-the-less the United States will de-
pend less and less on foreign sources for its
drug plants in the future and it may even be
that the bulk of perfumes and so-called es-
sential oils will also be raised and refined at
home. The American herb industry is slowly
getting on its feet. Breeding programs that

83 V74 | W -'
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Above, pyrothrum flowers thot are
worth 25 cents a Pnund dried

Left, spraying citrus troes with insec=
ticide centaining pyrethrum

Below, pearfume still that extrocls es-
sence from crushed flowers

W
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are increasing the valuable
contents of herbs, and the

‘perfection of labor-saving
1'-- harvesting machines are two
i factors that suggest important

“herb crops for farmers.

But beware of any get-rich-
quick schemes in growing
herbs. There are many pit-
falls for the inexperienced.
Seed may be of a variety that

. has a low drug content. The
 wvalue of flowers, leaves and
roots may be diminished if
they are dried improperly.
" Herbs are susceptible to a
number of plant diseases and
they must be cultivated with
* the same care given other
valuable erops.

If you are interested in
raiging herbs the first thing to
do is to obtain Farmers' Bul-
letin MNo. 663 %gom the U. 5.
Department of iculture

i

(Continued to page 162)

& Below, scoop suvitable for harvesting
flower heads of large size

" pE—me—

Still in which extracts and concentrates
from leaves ond herbs are obtained

Bottoem, left, lovender bush from which
many pounds of flawers are taken annually

Below, receptacle in which medicinal herb
tablets are sugor-coated and palished

SEPTEMEER, 1941 89
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Tadpole Models Made of Plastic
Render Life Transparent
_— —_— |
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Top, painting model of frog made of plastic. Bottom, two plas-
tic tadpoles; note leg developing on tadpole held in left hand

Enlarged plastic models of tadpoles in natural
colors, said to be the first of their kind, have just

been completed at the Field Museum of Natural .

History in Chicago, under direction of Frank H.
Letl, staff preparator, and Joseph B. Krstolich,
sculptor. The models are part of a group that even-
tually will tell the life history of the frog from the
egg to maturity. Since the plastie is translucent, it
permits naturalists to portray interior organs and
other details, which are carved intaglio fashion.
After the model has been carved it is colored with
natural hues of the subject to give a lifelike appear-
ance. In its raw state the plastic is virtually color-
less and pours like water, The first task is to pre-

80

pare an accurate plaster model of
the desired =ize, and from this a
rubber mold is made into which
the plastic is poured. The mold is
then sealed and placed in a ther-
mostatically controlled electrick
oven where it is baked approxi-
mately ten days at a constant
temperature of 160 degrees Fahr-
enheit. Length of baking dependsi
on the size of the model. The ma-
terial is impervious to changes of
temperature, is not affected h}r§
light, is highly fire-resistant and
not subject to attack from insects.
Properly baked plastic lends it-
self to carving with knives, electri
drills and other tools. It is tough ™
and does not crack easily, nor
shatter. A small model of the
solar system is also nearing com-
pletion, and plans are being mad

to reproduce many other objects
in this material. :

St 0o

Automatic Battery Fillers -0

% Shﬂ}v Condition of Acid &

Easy to attach in place of the::‘}
vent caps, a combination gauge
and automatic battery filler
slowly adds water to the autom
bile battery, constantly maintain-
ing a correct liquid level. It als
serves as a battery gauge, since
the acid solution circulates from
cells into the reservoir botiles
carrying with it any sediment o
discoloration caused by wear or
disintegration. Discolored sedi
ment can be readily seen in thel '."
bottle and this indicates the con-
dition of the cell.

Glass fillers take place of battery cops

POPULAR MECHANICS
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Hundred-Mile Railroad Rings Vast Copper P;t

r
— r: = o W
In the vast amphitheater of Binghom Conyon, west of Salt
Loke City, is the lorgest cpen-pit copper mine in Americo,
from which Utah Copper compony moves 150,000 tons of
ore and waste daily. Electric shovels load are inta what ap-
pear fo be toy troins [obowve), but they run en standard-
gouge eloctrified railway. There ore nearly 100 miles of
trock on the level tracks, dump tracks and terraces

Photos by W. M, Ritinse
Above, miners trim the foce of the
pit after blasting. They use 5,000,-
000 pounds of dynomite a
e cisthe pﬂ.:_n !'l'_ll'l'l;r'\di 'l-'is.:lq_lr;,
r Pam. QOwver o ton of
st be dumped for every
ton of ore mined. There are 34
working  levels, rising 1,700 feet
fram pit hattem to mouniain top

SEPTEMBER, 1941 a1




Fr:ﬂnriﬂu;l}r Fﬁh:!’llﬂl on the trons-
mission towers, troubla shooters

. perform their hozardous duties
74 l‘

cating TROUBLE o th PUNCH

ROUBLE shooters would have
no jobs if their bosses could
achieve their ultimate goal. That
goal is to eliminate trouble before
it happens, and to that end, new
electric conduits, telephone lines,
gas mains and water pipes being
installed today are of the most
weatherproof and erosion resist-
ant materials obtainable, Even-
tually one can visualize a foolproof
network of transmission lines.

Jut this ideal situation isn't
here yet and meanwhile trouble
shooters are doing the best job in
history in the busiest times the
[}{]‘\'L']' l.:l}[‘l'li]}lhie."i }H”I‘-‘E r.?.\:l}v:.‘l‘i—
enced. Stoppages, delays,
and breaks in utility
service are at an all-time
minimum.

Let's view the water
department first: Sup-
pose a leak is traced to a
hilly section where the
water runs far under-

At instrument in circls, operatar
checks afficiency of thousands of
miles of telephons line

Bottam, machine to detect weak
spols in paint inside water pipe

a2 POPULAR MECHANICS




Before they go dewn to repair dam-
oged olectric conduits, workmen test
the manhele for carbon dioxide gas

ground, Seems like a needle
in a haystack search but
trouble crews have the job
down to a fine art. They
start their search by drilling
two or three small holes,
several feet apart, into the
water main. Pneumatic
equipment is used. Into
these holes they insert a
steel rod, to which they bend
an attentive ear.

Contact with the water
main carries an audible
hum, the sound diminishing
or increasing with proxim-
ity to the point of leakage.
Within a few minutes the
exact spot is determined.

A refinement of this sim-
ple device known as the
Lundin Fault Analyzer and
Locator is used to check
power leakage. It is the leg-
endary divining rod in mod-
ern guise. Power cables are
hidden many feet in the
ground and in the event of
a disturbance the Lundin
“Ha-ray" ear iz brought into
play. Wires from the outfit
are attached to the cable in
the trouble zone and a flash-
Light indicates the individ-
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Woarking in @ moze of wires, the power company trouble shooter can
spat a faulty line immediately by employing his Wheatstone Bridge

Below, erecting a huge storage tank, as part of the program to provent
any emergency shortage of gas for the homes of Los Angeles



Above, hunling leaks in power
line with o detector that sets up
a burz near the trouble site

ual wire that has broken
or short-circuited.

Once the faully wire is
determined the Lundin
machine operator runs
low-voltage currents
through the wire and also
into the ground. A motor
interrupter on the ma-

Cannan belaw fired a line ocross
600 foet of water to establish
communication between banks

chine is started and sound vibration set up
through these wires.

A triangular selector and head phones
then are carried over the ground parallel
to the underground lines. As the operator
walks over the line with the selector the
buzzing sound from the machine is heard
in the earphones, increasing in velume as
the exact spot of the trouble is approached
and diminishing as he leaves it. Ascer-
taining the spot of the loudest buzz, the
exact location is known and repairmen
guickly restore the power lines to service.

Protecting the water supply is another
angle of trouble shooting. Los Angeles'
water bureau has perfected a pipe peram-
bulatoer that detects spots inside steel water
mainsg that have not received an adeguate
coating of protective enamel reguisite to

An omergency coble cor ferrios trouble
shooters across o river, over a pipe line
slung well above high water

long life. A cireular stesl brush,
electrically wired, establishes
contact against the pipe surface
and throws off sparks when a
bare or thinly coated spot is
encountered.

The plant growth known as
algac also receives trouble
shooters’ scrutiny. Ultraviolet
ray activity, scientists find, ma-
terially increases this growth,
which is a threat to the purity
of reservoir water. After ex-
tensive experiments, these sci-
entists found they could fight

POPULAR MECHANICS
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the aJ‘Ea% Lgtgcn}er fokiate, 1 Mﬁl‘fﬁl& Victim Uses Cvfi;b

from a gun on a boat. gun actually is!
a gasoline-engined bluwer mounted on a | FDI‘ EXET CISlI'lg Limbs

swivel. It shoots the chemical from 75 mj
100 feet, dispersing it evenly.

o+ One unique piece of apparatus in the ¥
* Los Angeles laboratories is the Weather-

‘Ometer, which makes weather to order s0 =

that the best materials may be selected for

, protecting equipment from the elements, =, |

<. At the turn of a switch the Weather-=4J0

Ometer manufactures rain, fog or sunshine. 4}

Sunlight, the most deteriorating agent of

these, is reproduced by suspending an en-

closed violet carbon are in the center of a /<1 B

_ revolving metal drum on the sides of which -8 &

" in special holders are mounted the sam-*/

ples under test. Temperature and humid-

ity of the surrounding air are regulated by

% automatic controls and a ventilating fan

¥ operating in conjunction with a water pan

‘' and spray. By combinations of stationary

.+ and revolving sprays, samples may be sub-

< jected to a drizzle or a driving rainstorm.

Gas companies learned their great les-

son in trouble shooting during a eloudburst

over southern California. Thirty-five

miles north of Los Angeles the raging San- Seated on this cycle exerciser, paralysis victim oper- 1'3-\
LS
&

_ta Clara river tore out a 26-inch gas main  ates pair of hand cranks end pedals simubaneously
from natural gas fields 200 miles upstate. :
Then out went a second pipe and the panic Aided by a homemade exerciser built by .

“was on. Only a 12-inch pipe stood between his father, one youth stricken by infantile
safety and disaster. The public knew only Daralysis has regained sufficient muscular. | -

"that gas pressure was extremely low., The control to remain outside his “iron lung”

varea uses gas for practically all of its heat, all day long. The machine, finished in. _-
most of its cooking, and some refrigeration, bright aluminum paint, was made of odd 2

* Only gas men, praying for the 12-inch lengths of pipe, three sprockets, a L‘h_ﬂin,
* line to hold, visualized what might happen foot-pedals and hand-holds. The station- 5~
_» if it didn’t—disease sweeping through Los ary cycle is pedaled by the boy’s feet while —_
Angeles’ 1,500,000 inhabitants; patients in  he grips the hand-holds. This helps devel- == “\3’
" unheated hospitals; perhaps an outbreak ©P arm ““15’:1"5 weakened by the disease. * (.

_of plague because flood-polluted drinking. : (L 5—— i
. water could not be boiled. o 1 N s
Trouble shooters scurried to the spot™] Chtmlcli::a[ Pen ?I Hé‘ ps DEtECt . -?. 4 t'*
where the Santa Clara river inched higher “} 01'“}'3{ eit {E' E‘!s v o 51

" and higher toward the remaining pipe, ung ¥ Cou i'f;r?‘fl T" it T | 4.

dermining the banks that supported it. * coins can be de-
Four men volunteered, then took turns itected quickly

% swimming the river, I;a:rymg a line on¥with a chemical
) * which an emergency pipe might be sus-0U—pencil just intro-

pended. One by one they failed and nar- ~duced. After

. Yowly escaped drowning. Luckily the 12-3scratching the
. inch pipe held and disaster was averted. F~surface of the “sil-
Out of the episode has come a $1,000,000==ver” coin with a

job of trouble shooting—one that insures . knife, the pencil
that never again will a fuel supply cuto point is moistened

be possible. Recently, under almost iden-  and touched to the coin. If it is counterfeit,

(Continued to page 166) a dark spot will appear at once.

F
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.Hﬂ.l‘ld Operated Belt-Lacér
Easily Carried to Job

""1
.l

3

[

Belt locer on stand of convenient height is light
:" enough to be corried to the job by one man

=

% Despite its lightness which permits car-
f'ﬁ,!mg to the job, a portable belt lacer de-

o to-read dial that registers from a fractio

.Nhabe of the 5tfm{l

9 Nelie

JILE SRS A e
tension to insure constant and uniform -
pressure on the work. The backstop is
conveniently adjustable so it may be set to
correspond with various diameters, Meas-
urement of diameters is shown on an eas;r- o

o

"‘q

L

[ ]
LS

inch to five inches, plus or minus.

£ L e

1:'-1’:|.$1

" Breath Is Made Visible in ledﬁlr

By 200,000,000 Particles

_ In every breath a person exhales the
are 200,000,000 particles that help make the {
breath visible in very cold air, according to &

a recent discovery made by Dr. George R. % °
. Wait, of Carnegie Institution of Washing-<}

- ton—The majority-of theparticler are elee- =
. trically charged, some positively and oth-
ers negatively. On a cold morning, the s
moisture in the breath condenses around 3/
these particles. Such particles are common t‘
in the air over chimneys and the exhaustﬂ:{
of automobiles. If the particles were not '{

" “Uexhaled, the breath would not be seen in

an open, snow-covered countryside, wherk

the ;:5.' is free of them.

L‘! LI,r e
Shawng Brush Is Held Upnght ;

On Three-Pronged Stand =

Shaving brushes should last longer and~._
retain their shape if kept on a three--
pronged stand which holds them in an up- ‘g}
right position. In this way the bristles dry™ J
in a natural straight position, the excess
water and soap draining into the concave -

-

e

e

,‘:,, eloping 30,000 pounds of pressure is so

== ""powerful that it embeds the hooks flush

::] “with the surface of the helt. In one opera-

™., tion it elinches the points so that they can-
o not pull loose, and it will lace one end of ..

i any belt up to six inches wide. Wider belts
= m ca hand]ed. by repeating the operation|-
=t ﬂ
0% ap Gauge Measures Diameters’ 4

~“«#» With Speed and Accuracy

Speed of opera— .;
tion and a high»
degree of accuracy ;
are combined in a #
hand-type snap_+
gauge for measur- |
ing diameters. ¢
There are two op-=,
posed anvils, the
lower one being _
adjustable, and ~

A

the upper one be-

ing held by spring

Prongs that hold brush upright are shown at the left
POPULAR MECHANICS
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OCCASIONAL TAB LE
has. a‘f -oul W (.:q,;fi'

LENDER legs combine with plain j—\ i
lines in this table to make it fit in -
well with almost any style of home fur-
nishings. And its joinery, while simple,
requires enough careful fitting to appeal
to the eraftsman who has had some ex-
perience in cabinet work. The table
looks best in walnut, Fig. 1, although
mahogany, maple, sycamore or oak can

be used.

Begin construction with the legs, Fig.
7. These are turned to size, mortised to
take the side pieces and then fluted.
This can be done in a lathe with impro-
vised tools if you have no regular rl
equipment for this work. Figs. 4 and 5
show how a cutter on a flexible shaft
can be used to do the work speedily and
accurately. A hand shaper or drill can
also be used as in Fig. 6. Shaper cutters
are fitted on the shaft of the drill, which

i o _' it
..... . . e o .: I 'pEY !“u‘j'-‘ Tl
[ BACH L HOTTOM |
F".
[
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FLEXIBLE SHAFT
0 WMOT0 L

iz clamped to a wood bracket made for the
purpose. This is set on the lathe bed and
moved back and forth with the hands. Caol-
lars are used on each side of the cutter to
serve as depth gauges. After one groove
has been cut, the work is turned and the
lathe spindle is locked before cutting the
next one,

The perspective drawing in Fig, 2 gives
a clear picture of the assemhly. The front
legs are joined by the strips above and be-
low the drawer front. These are mortised
into the legs as shown in Fig, 3. The rear
legs are joined by a single 4-in. piece,
which iz mortised into them and glued.
Care should be taken to wipe away the
excess glue to prevent spots when finish-

R PRWING NUT
HAND SHAPER Mn—.— 3

oroRiLL —=l S g

|
GALY, STRAP—= H

Tl COLLAR EACH Y
|| SIDE OF CUTTER

-\_\.‘-‘1-‘-‘-\_"\-\.\_

ing. The drawer slides join the two pairs
of legs together, after which the three-
sided end compartments are built on. Note
that these have spline joints, the ends of
the members being cutata221:° angle. The
pieces are first rabbeted for a Vi-in. ply-
wood bottom. The table top is made of
3j-in. material and is secured in place by
means of steel fasteners mortised into the
apron strips as shown in Fig. 3. The lids
for the end compartments are pivoted to
the table top with hinges of the invisible
type. Small lift-out trays fit in the end
compartments, and can be made of ply-
wood. The drawer is made in the usual
manner, and has a molded front with a
drawer pull of the same material.

Straightedge on a Wheelbarrow Is Hedge-Trimming Guide

Attached to your wheelbarrow by means
of wood strips, a 10-ft. straightedge pro-
vides a portable gauge to aid in trimming
hedge. If metal guides are provided on the
wheelbarrow to take the supporting strips
of the gauge, it can be removed or replaced
quickly.

{{When removing grease from a child's
sensitive skin, work a small amount of lard
over the spot to soften the grease so that
it can be wiped off with a dry cloth.

POPULAR MECHANICS



Bricks Laid Along House Aid in Mowmg Grass

Laid end to end in rows
around the foundation of
a house, along the sides
of a sidewalk or drive-
way, bricks will keep
grass from growing at
these points where it can-
not be reached with a
lawnmower. The bricks
eliminate almost all of the
cutting which usually has
to be done with hand
clippers. If the bricks are
laid flush with the ground,
they provide a level place
on which the lawnmower
wheel will ride so that
yvou can cut the grass
close to them. — Earl [Zr=imts . 7 g b
Bowers, Athens, Ala. FOUNDATION WITHOUT BRICK FOUMDATICN WITH BRICK WALK WITH BRI r;ri

Steel Porch Mat Protects Grass in Front of Lawn Swing

Sharp heels of children’s shoes
cannot dig up a lawn in front of or
under a lawn swing if the grass is
protected with an old galvanized-
wire porch mat as shown in the
photo. The mat permits light to
reach the grass, which grows up
through the mesh with little inter-
ference, The mat and swing can
be moved around to different parts
of the lawn or they can remain in
one place throughout the season.
In either case, the grass will not
be damaged.

—John C. Burtner, Corvallis, Ore,

When putting small brass grommets in a
tarpaulin or other ecloth a round-head
hinge pin makes a good tool for spreading
them. Used as shown, the pin is given a
couple of light taps with a hammer to
spread the grommet, which is then clinched
down over the cloth by a final tap of the
hammer,

—Peter B. Horsley, Calgary, Alta., Can.

Q[ Cypress, cedar or redwood are best for
making window boxes as they stand mois-
ture better than many other woods,
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fodiator cleanad by covering it with
a damp eloth and blowing dirt onto
tha cloth with o vaevum cleaner

ME

it || !

i || mamdaTOR COVERED
WITH A DAMP CLOTH

|

VACULM CLEANER
R

CAHE TN

Whan cutting corn off the eob, uie
on e pick in one end oz o hondle
and rest thie other and on o coke fin

SLEUS BRUSH
OVER DRAIM

Set @ scrub brush aver the sirainer of your sink while
washing wegelobles under a fouce! to avaid clogging
the strainer with leaves ond stems
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AATOR
BLADE

Buttons are cut off garmants
evsily with a rozor blode or
knifa without damaging the
cloth by holding an grdinary
comb vnder the buttons

Lefe o pioge of cratanne tied fo the

back of a high choir forms o pil-

low pocket that con be remaved
faar |\‘.|unﬂ‘é-rirlg when sailed

If you keep your clothesping in o
pail, you con alue stare the line
with the pins hy bending the bail
1o provide a reel os below




A rubber bath spange ottached
to the lower end of o door o
confoct the Aoor provides o frie-
tion-type stop that is always
rnndr for use without stooping

Loy the edges of bathroom line-
leum over o Y-in, wood strip
ploced under the quoner-round
malding. This raises the edges of
the linoleum to keep oul water

Sheet rubber cut o3 below ond | §

tacked inside o cobinet door pro-

vides o pet-lid helder that holds || B

them snugly to avoid rotiling

Toped near the plug end of o long
extention cord, o longth of «if wirs
bent us shawn below provides o hondy
raal an which ihe free end of the cord
con be wound whan noet in vie

C BASEBOARD
LMOLDING
rd
LIMOLE Ut
|

CUT ON
DOTTED LINES

Keep on old rubber glove handy
in the kitchen o woor when epan-
img fruit jors. It provides plenty
of friction to grip o lid tightly

Refrigerators set in aolcoves of

builtin cobinets will dissipote heat

beiter if air circulation i provided
by o duct from the boemant

3 -

REFRIGERATOR
AlR DUCT
I b

GRILLE

BASEMENT
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Foot Switch for Power Tools
From Socket and Hinge

Desiring foot switches to control my
home workshop machines, I made some in-
expensively from pull-chain sockets or
switches and spring-type door hinges.
Each switch consists of a socket and a hinge
mounted on a right-angle frame, the pull
chain of the switch being fastened to the
hinge so that a press of the foot on the
latter starts or stops the machine,

—D. C. Nicholson, Webster Groves, Mo,

Broken Leg of Rocking Chair
Repaired With Long Screw

If the tenon at
the lower end of a
rocking-chair leg
breaks off, you can
repair it with a
long, slender wood
screw. First, be
sure that the bro-
ken portion of the
tenon is firmly
glued in the rock-
er. Then drill a
pilot hole through
the rocker, tenon and leg, counterboring it
on the underside of the rocker. Now force
glue into the hole and then drive in the
screw. If a suitable serew is not available,
score the sides of a nail and use it as a sub-

102

stitute. When a nail is used, it is best to
clamp the joint until the glue dries. This
repair can be used on chair rungs by plug-
ging the hole over the screw,

Latch of Ice Box Shimmed
To Take Up Play

If the catch on
yvour ice box has
worn so that it
does not keep the
door closed tight-
ly, shim the por-
tion of the latch on
the door with a
piece of cardboard
placed behind it.
This will compensate for the wear between
the latch bolt and the catch so that the
door will fit tightly,

Bulb-and-Tube “"Mallets” to Play
This Table-Croquet Game

Children will have a lot of fun with this
table game, which is played similarly to
lawn croguet; but instead of using a mallet
to drive the ball, it is blown through the
wickets with a blast of air produced by a
rubber bulb through a length of tubing.
One squeeze of the bulb is considered the
same as one stroke with a mallet. Plywood
or pressed wood will do for the eourt, and
the balls are made of cork.

POPULAR MECHANICS
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SECTION .

RAZOR BLADE

i

CEMENTED

AND ROUND ™
N —

Mode from o section of a rorer blade os shown
obeve, or from part of & knife blode oz shown
below, either of these two limp!n toals is !-Ptll'll‘il’
for cutting out parts from sheet bolsa. One type
is cemented and bound in a slotied skick, while
the other iz shoped to fit in the end of @ penhelder

Fossible injury to the medel builder can be ovoid-
ed if holders like the ones shewn in the photos
obove are provided to guard shorp-edged tocls.
A coke of scop, besides offering an excellent soft
surface in which to thrust the tools, alse kesps the
eutting edges lubricated, while a slotted block of
wood ferms o sheath for several rezer blodes
_——

Above, the rounded and of o pen point, sharpened
on an cilstene ond inserted in o penhalder, forms
a tiny gouge which will be found handy sspecial-
ly in fitting nose blocks and similar small parts.
“Dishing” the blodes of model props con be done
wasily with a slotted teospoon as shown below.
The sharp edges of the siat produce a hollow os
the bowl of the spoon is scraped across the woad

51L0T CUT IN BOWL
OF BEPOOMN

SEPTEMEER, 1941

103



Underground Tank Cools Water
Coming From Faucet

BASEMENT
{FLOOR |

A tank buried underneath the basement
floor directly below the sink assures a sup-
ply of cool drinking water from the faucets
in our home, With this arrangement, it is
unnecessary to drain a long line of pipe to
get cool water., A 10-gal. hot-water tank
was used, and it was connected into the
water line as imdicated,

—R. Boettinger, Englewood, N. J.

Inexpensive Filter for Cistern

Anvone can
make this filter at
practically no cost
to eclean water
from a roof before
it enters the cis-
tern. It consists
essentially of akeg
filled with alter-
nate layers of sand
and charcoal
through which the
water must pass.
An outlet pipe in the bottom of the keg
projects well up into it and is covered with
a tile. Water first passes through the sand
and charcoal, then flows up inside the tile
where it enters the outlet pipe. This tile-
and-pipe arrangement serves as a trap to
keep sand from entering the cistern. A

104

T pawnseour
7. cHARCOAL

SANDSTT
.,f-{

I

wood-disk float placed on the top layer of
sand under the downspout from the eave-
trough serves as a splatter shield to pre-
vent disturbing the sand.

Bit Holder From Coil Spring
Fits Drill-Press Standard

Drills are held
firmly within easy
reach if you keep
them in the coils of
a spring stretched
around the stand-
ard of your drill
press. The spring
used for this pur-
pose should net be
too stiff; just stiff enough to grip the drills
and yvet have them easy to remove.

Carbon Paper Aids in Stamping
Letters on Wooden Articles

When using let-
tering or number-
ing punches on
wood, you can
make the indenta-
tions stand out
clearly by using a
piece of carbon
paper. This is
placed between
the work and punch before making the in-
dentation.—T, G. Sutherland, Chicago.

\I'lll TYPEWRITER RIBBON

Drafts Under Baseboard Stopped
By Felt Weatherstripping

In many houses
that are ten to
twenty years old,
tests have shown
that eold floors are
sometimes caused
by air entering
under the base-
board and quar-
ter-round moeld-
ing from the outside walls, A good way to
stop this trouble is to glue felt weather-
stripping to the underside of the molding.
When replacing the latter, press it down
firmly to compress the felt and make a
good air seal.

—John W. Schulz, Bay Shore, N. Y.

POPULAR MECHANICS



By R. W. Madden

A DDING a picturesgue

touch to any garden,
the Dutch windmill shown in
Figs. 1 and 2 provides space
for storing garden toaols, If the mill, when
fitted with the sail, is too large for your
yard, it can be made smaller by reducing
the dimensions proportionately. Fig. 5
gives a choice of three types of founda-
tions upon which to erect the framework
for the full-size mill as dimensioned in
the drawings. The wall type, while re-
quiring more work, simplifies construc-
tion of the doorway and the framework.
Bolts embedded in the concrete arve used
to anchor the sill. After a suitable form
has been set up, and the wall is poured
and allowed to harden, an octagon-shape
sill of 2-in. stock is cut as in Fig. 3, toe-
nailed together and bolted in place on the
top of the wall. Then standard 2 by 4-in.
studs are cut to length and nailed over
each joint of the sill. A 13-degree cut on
each end of the studs will give the frame-
work the correct slant. The position of

¥ &
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the various braces and head-
ers between the studs is given
in the side, front and rear
views in Fig. 9. At the top, a
plate corresponding in shape
with the sill is fitted and upon
this the head-and-sail assem-
bly is set. Follow Fig. 7 in
cutting the parts to make the
head, which when assembled
should look like Fig. 6. The
lower ends of the braces that
support the gallery
joists can be set in
the wall when it is
poured, Fig. 4, or they
can be fastened to the
wall with nails made
for the purpose. Half-
inch stock iz used to
floor the gallery, aft-
er which the railing
is added. The top rails

=

CLAPGROARD
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g
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The side view at the
left shows the posi-
tion of the bridles
which extend down-
ward fram the cross

bars
L T e i AR (RN

a0 - ' ,f | | e 4
| . - £E7 =

REAR @

SIDE FRONT

106 POPULAR MECHANICS



meet at the corner posts,
allowing the ends to extend
in a cross. Clapboards, O-G novelty siding
or wood shingles may be used to cover the
tower and head. If shingles are used, first
cover the framework with sheathing
boards. False doors and windows are add-
ed to the front, the latter being made up of
narrow strips assembled as in Fig. 8. Then
the back opening is fitted with a door of
batten construction.

Now to build the sail. Fig. 13 shows what
the shaft looks like. This is shaped with a
terion at one end to engage a wood bearing
fitted inside the head as shown in Fig. 12,
and rounded near the center to bear at an
angle in a conecave groove at the front
After this, mortises to receive the arm
braces are cut through at right angles. To
the face of these braces are screwed the
arms carrying the blades of the sail. Each
blade has a twist or pitch. This is obtained
by cutting 34-in. notches in the arm an
equal distance apart to receive the strips
forming the latticework blade. Beginning
at the outer end, the first notch is cut from
corner to corner or 45 degrees. See Fig. 10.
The next one is cut at a slightly less angle
and so on until the last notch at the oppo-
site end becomes nil. In other words, the
strip next to the hub is nailed to the face

SEPTEMBER, 1941
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of the arm as in Fig. 11. The arm of each
blade is attached to the brace extending
through the shaft with 214-in. serews. _{;

Eraser Protects Glass Cutter

Instead of ===
T

cutter in a box
with other tools
where the cutting
disk is likely to be
damaged, protect
it with a pencil
eraser of the slip-
on type. The eras-
er also helps prevent the cutter from rust-
ing, especially if you put a drop of oil on
it before putting the eraser in place.

throwing a glass
CksS CUTTER
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“Squeeze” Clamp Made of Wood
Useful on Delicate Work

l \ e iq.

SUDING KEYS OF RAME o
oR FIBER. 7

i _":'J_\\
i
FRESS HIRE TO LODSEN
o

ROLIMD-WLAD
BRASS STOP SCRDW

A favorite with violin makers, this wood
squeeze clamp is especially useful for
model work, particularly when using ce-
ments that hold best with moderate pres-
sure maintained steadily. A jaw opening
up to 18 in. is practical with this type of
clamp. Red fiber is excellent for the jaws
in the smallest sizes, with maple or hickory
the choice for the larger sizes. The mortise
in the sliding jaw should be larger than
the bar, and it should be fitted with keys,
either of maple or fiber. All wood parts
should be sanded smooth and finished with
two or three coats of shellac rubbed down
well with fine steel wool.

—Clvde Baker, Kansas City, Mo.

Receiver on Punch Catches Waste

FAPER PUMCH
SOLDERED

To avoid scat-
tering waste
punchings on the
floor when using a
paper punch, sol-
der a Yi-in. copper
tube to the punch,
cap it with a pen-
cil eraser and
paint the tube as
indicated. When
full, the punch

PENCIL ERASER (SLIP-0M ‘.I"r'lli;l
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forces the eraser cap down and brings the

red portion of the tube into view, indicat-

ing that the receiver should be emptied.
—Axel E. Ogren, Chicago.

Thumbscrew Locks Reel Slip Ring
In Place on Fishing Rod

Have you ever '
had your reel -
loosen and become
wobbly, or even
drop off when
playing a fish be-
cause the seat slip
ring worked
loose? If so, you
can avoid this in
the future by fit-
ting the ring with
a thumbscrew.
Drill a hole
through the ring
and solder a nut
over it. Then turn the screw into it and
against the rod.

—G. L. Beck, Tacoma, Wash.

WUT WITH THUME
SCREW SOLDERED
T REEL LOCK

Lawn Rake With Striped Handle
Easy to Identify in Grass

As a safeguard against accidents caused
by stumbling over a lawn rake. left lying
on the grass, one home owner painted the
handle of his rake as shown. Black and
white paint was used to stripe the handle
and make it more noticeable.

POPULAR MECHANICS
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AHY BOY can make spending
money and gain valuable busi-
ness experience by casting rubber
stamps for business men and for his
friends, Little equipment is required.
Just a toy printing outfit, plaster of
paris and some flexible rubber mold-
ing compound. Te begin, first set up
the type for the stamp in the holder,
Fig. 1, taking care to space and cen-
ter the lines. Then screw the holder
to a molding hoard, which is a thin
piece of wood nailed to margin strips,
Fig. 2. These are just wide enough
to be type high when nailed in place
as indicated in Fig. 3.

Using wood spacers, fill out the
ends of each line to the margin strips.
Fit the spacers in place rather tight-
lv, as a close fit helps to keep the let-
ters in place and tends to make a neat
plaster cast. Even up the type by
placing a wooden block over the as-
semhbly and tapping with a mallet
Small cracks and irregularities that
may show between the spacers, hold-
er and the margin strips, should bhe
filled and smoothed out with paraffin.

Next, a retaining form for the plas-
ter of paris is screwed in place on top
of the margin strips. This is beveled
and is coated lightly with machine oil
before assembling, after which the
entire assembly is greased lightly all
over preparatory to filling with plas-
ter of paris. If it is desired to malke
more than one rubber stamp at a
time, a multiple molding board
should be set up, using several type
holders. In this case the plaster re-
taining form is clamped on the out-
zide margin boards and the whole as-
sembly is handled as a single unit.
For the first attempt, however, it is
advisable to make only a single rub-
ber stamp.

As sharpness of the letters and
clearness of the details are very im-
portant, only a very good grade of
dental plaster of paris, absolutely
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Rubber Stamps
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RETAINING FORM
FOR PLASTER CASTING
.
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BOTTOM NAILED
OR SCREWED
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Beveling the inner surfaces
of the retoining form per-
mits easy removal of the :

ploster impression B eriy
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free from lumps and large particles, should
be used. Add enough plaster to water to
make a thin mix, and pour into the mold,
Fig. 4. Immediately after being filled with
plaster, the assembly should be picked up
and jarred by tapping on the under surface
of the molding board to remove any air
bubbles that might form in the plaster. Al-
low the plaster to set thoroughly. Remove
the retaining form, and very carefully lift
the finished cast from the mold. Turn the
cast over and brush off bits of plaster or
other material To prevent the molding
compound from sticking to the plaster,
grease the impression lightly.

Rubber molding compound comes in two
types, vulcanized and unvulcanized, both
of which are ready for use. To make the
rubber stamp, the plaster cast is placed
face up inside molding frame, as shown
in Fig. 5, and the molding compound is
poured over the impression, Fig, 6, taking
care that all small spaces are filled and
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PLASTER CASTINE
OF THE RUBBER TYPE

/Lé,THiCK'ER
7 THAN
CASTING

contain no air bubbles. Jarring the
mold, or going over the surface with
a soft brush aids in removing bub-
bles. The compound is spread with a
spatula over the plaster mold to an even
thickness of about 11s in. The rubber is al-
lowed to set in air for a day or until press-
ing the surface with the fingernail does not
leave a permanent mark,

After setting, the rubber impression may
be peeled off the plaster cast and trimmed
to size with a pair of scissors. If the vul-
canized grade of rubber molding compound
has been used, the stamp is now ready for
mounting. But if the unvuleanized com-
pound has been used, the stamp must be
cured by immersing it in boiling water for
about an hour. The finished stamp is fas-
tened with rubber cement to a piece of
sponge rubber and the whole mounted on

a wooden block with a handle,

Built-Up “Prop” for Model Plane

Long propeller blanks for model air-
planes can be made from short blocks of
balsa wood by cutting diagonally across the
stock and then cementing the two pieces
together, After the glue has dried, the
blank is shaped in the usual manner.

—Ray J. Marran, Kansas City, Mo.
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Wall-Angle Gauge A1ds in Building Cupboards

As very few plastered
walls form a perfect right
angle, it is rather difficult
to fit cupboard and closet
shelves accurately. Rare-
ly can a shelf board be
cut square across the
ends and be made to fit
snugly. This gauge will
assist in getting the exact
length of the shelf boards,
and at the same time, se-
cure the proper end cut.
In use, expand the gauge
until it fits snugly into the
shelf space and the end
pieces conform to the an-
gles of the walls. Tighten

the thumbscrews, and S Tk REWS

place the gauge on the \ Ned——— [P~ ® lf ‘
work to be cut. Mark both 4 ".':":__1. g R = I—;.,..'.;:nl{l.-a_;’- _[ | -1 |

ends and cut on the lines. ik in P o« —r
—A.L.Kaser, Niles, Mich. 1 B i : jhl'_' J!‘ ; Th

Grease Gun and Altered Fitting Used to Reglue Furniture

With this fitting and a clean grease gun,
glue can be forced into a loose joint of a
piece of furniture without taking the joint
apart. The fitting consists of a wood screw
having a pinhole drilled through it and
then soldered to a regular grease fitting. In
use, a pilot hole for the serew is drilled into
the joint to be repaired, after which the

ZERKY
FITTING

FLAT-HLAD SCREW
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fitting is driven and glue forced into the
joint with a gun. Then the fitting is re-
moved, the hole plugged and clamps ap-
plied to the joint until the glue dries. All
glue must be washed from the gun and fit-
ting before it dries or the gun is laid away.

—Benj. Nielsen, Aurora, Nebr.

Screen Wire Removes the Skin
From Can of Paint

When I have to
set a partly used
can of paint away
for a while, I sus-
pend a disk of
screen wire about
13 in. below the
surface of the
paint. Then, if a
skin forms on the
paint, lifting out
the disk of wire
removes it in one
piece, Two lengths
of fine wire tied to
the disk with their
upper ends under the lid will hold it in
place—C. W, Colburn, North Weare, N. H.
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Picnic Tablecloth Held Down
By String and Clothespins

CLOTHESMING

It is not diffieult to keep a tablecloth laid
for a picnic dinner from blowing up if you
use four clothespins and a couple of lengths
of string as indicated. In use, the clothes-
pins are pushed into the ground at each
corner of the cloth,

Fishing Fly and Plug Improvised
From Easy-to-Get Materials

In an emergency, try one of these fishing
lures, The cork bug is simplicity itself, vet
has proved very effective. It is made from
hali a cork, feathers and strong linen

T CORRCUT -
FOTAIN HALE

thread. The cork is slit to take the hook,
which is tied tightly to the cork. The
feathers or bucktail can be worked in and
tied to suit. The plug shown in the lower
detail is made from a clothespin. The head
is cut off at an angle, and the legs are
shortened, the spacing between them being
widened by whittling. A small screw eve
is put in the head end and a treble hook is
pivoted between the legs with a small
screw —Roy F. Kaiser, Milwaukee, Wis.

This Simple Drawing Table Folds
Into a Small Space

For the artist who needs a drawing table
only oceasionally, this leaning table is just
the thing. When unfolded it can be leaned
against a wall for support, or a chair can
be used to support the free end of the
board. The braces can be adjusted to any
desired angle, and are not even essential
when the table is used with a chair. Slots
in the legs permit rapid adjustment of the
table braces, which are locked with bolts
and wingnuts.

—C. C. Caswell, Clarinda, Ia.

QA piece of adhesive tape stuck on the
underside of an oileloth where the table
corners are rubbed will double the life of

a new cloth.
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Silent “Butler” Informs Callers of Your Absence

~CLERR
GLASE

i NEGATIVE
-

OPAL GLASS

By putting a single-pole, dou-
ble-throw switch in your door-

Please  call

= - TRANSFQRMER

mi-. 'IS‘IIII.M . g“‘“ C#p;ﬁlﬂ

it mol af’ howe.

I-lqﬂ;rﬂq-

PUEH BUTTON

C

L

bell circuit, it is possible to inform
callers immediately when they
push the bell button that you are
not at home. Before leaving the house,
merely throw the switch and when the
button is pushed, instead of the bell ring-
ing a light will outline your message on a
photographic negative. The negative, two
lamps to illuminate it, a pushbutton and
vour nameplate are all assembled in a
small box as shown. The method of wiring
the lamp and bell ecircuit is given in the
lower detail. To make the negative, letter
the message on showeard stoek about 24
by 30 in. with 1-in. letters in black and
then photograph it. The exposure should
be such that the letters will be clear with
the contrast between black and white as
great as possible on the negative. Sand-
wich the finished negative between two
pieces of glass—opal glass at the front and
a clear glass at the back. Then install the
lamps in the box and assemble. Series-
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WIRING DIAGRAM

type lamps and sockets used on Christmas
trees will do if vour door-bell transformer
delivers 12 volts, The nameplate can con-
sist of yvour name lettered on cardboard
and placed behind clear glass in the other
window of the box.

Flat Pegs Anchor Tent in Sand

When you pitch
a tent on the
beach, paddle-
shaped pegs like
the one shown will
anchor it securely,
The broad surface
of these pegs will
stand considerable
strain without
pulling out.

113



These two kitchens show how
“production-line’ idea is applied
to eliminate needless stops. Re-
frigerator is near outside door,
stove is close to dining-room deor
and the sink is midway betwesn
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# 7037 COVE MOLD, -, o
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SHELF CLEATS

FRICTION
LATCH
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T'rpi:pl bosa and wall cabinets in-
clude many drawers, ﬂlliu'llﬂlﬂu
shelving, friction cotches on doors
and sufficient tos room at the base

o

HASE SET BACK
CORMER ; 3" TO3™ AT FRONT
BLOCKSG AND ERPDSED ENDS
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ESLY croove o y " For more light in o large kitchen, part of an outside
- wall is removed and gloss bricks substituted—all the
way from the level of the cabinet counter to ceiling

| METHOD OF
FASTENING
SHELVES

Pholo courtesy Pittsburgh Plate Glass Cao,

CABINETS AND BENCHES
K ITCHE N S EDLESS WORK IN HOA
NEEDLESS WORK IN HOME
By R. O. Buck

MODERN kitchens are designed not located near the dining-room door for con-
only for appearance but also for the venience in serving, and the sink should
purpose of effectively reducing unneces- be set about midway between refrigerator
sary movements and needless steps in and stove. Figs. 1 and 2 show two layouts
storing delivered food; in preparing it for of efficient kitchens. Although the shape
the table; in having dishes, cutlery and of your kitchen, the location of doors and
utensils arranged within easy reach from windows, etc,, may not conform to either
the place they are used and also within of these examples, the basic “triangle” ar-
easy reach from the place they are cleaned. rangement between refrigerator, sink and
It's surprising how much less tiresome it is  stove should be maintained.

to anyone who has a kitchen in which work Most kitchen cabinets consist of base
can be accomplished efficiently with mini- units provided with counters and wall
mum effort. In a well planned kitchen the units spaced from 15 to 18 in. above the
basic idea of arrangement is somewhat counters. Wall units may extend clear to
similar to the idea of a production line in  the ceiling and the upper sections are used
modern industry—the raw material comes for storing articles seldom needed. In case
in at one end and the prepared food the wall units do not extend to the ceiling,
goes out at the other. With this in view, the space above them is often boxed in for
the ideal kitchen has the refrigerator near appearance. Dimensions of cabinets de-
the outside entrance, with a counter or pend to a great extent upon the space you
table near by on which delivered foods may have available although the basic con-
be placed before storing them in the re- struction is shown in Fig. 4. The details in
frigerator or cabinets. The stove should be Fig. 3 show adjustable shelf cleats and
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framing of the upper por-
tion of a cabinet if it is
extended to the ceiling.
Base cabinets should he
from 34 to 36 in. high and
not less than 24 in. deep
for greatest convenience,
Wall and ceiling cabinets
are generally 12 in. deep.
Drawers of several sizes
give the greatest convenience and should
predominate in the base sections. A recess
under the front of each base cabinet pro-
vides toe room.

When wall units end at a window a
square corner is more or less objectionable
hecause of the “box-like” effect, and there-
fore an open shelf arrangement as shown
in Fig. 5 is preferable. Base units next to
doors may be arranged likewise to avoid
the menace of sharp corners. Wood cases
should not be located over gas or oil stoves
because of fire hazard and because the
cahinets in such a location are hard to keep
clean. In desighing your kitchen you may
find it necessary to build cases around cor-
riers, in which case the arrangement in Fig.
7 can be followed. The back of the eabinet
may be set diagonally across the corner to
prevent pushing articles out of reach.

Deep trays, bottle drawers and other
conveniences may be built into base eabi-
nets if there is sufficient space. Fig. 6 shows

"y

FOT-COVER
)fLDNjPARIMEHT
L Aa X1l PARTITION
i RETTLES, POTS
o AHD PAHS
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how mixing and eutting boards may be
made to slide under the top and Fig. 8 pie-
tures a convenient slide for elamping a food
chopper or other similar equipment, A
deep drawer for pots and pans is shown in
Fig. 9. The partition provides a separate
compartment for covers. Racks to hold
jars, cans, and many other articles may be
attached to the inside of cabinet doors as in
Fig. 11. This drawing also shows how cut-
lery drawers are divided with partitions.
Articles placed in deep cabinets are often
difficult to reach without kneeling, but this
is avoided if shelves are made to slide as in
Fig. 16. For many small articles, such as
spices, an intermediate, half-width shelf is
convenient. A special metal bin may be
installed for flour as shown in Fig. 10. Such
a bin slides on metal strips fastened to the
underside of a shelf so that it can be re-
moved for filling. Space on counters under
wall cabinets may be utilized for keeping
motor=-driven mixers and juicers as shown
in Fig. 13.

Types of cabinet doors are shown in Fig.
14. The flush type is popular because of
the ease with which it can be cleaned, al-
though many people prefer the panel type.
If you do not care to make your own doors,
vou can purchase them from millwork
dealers. Standard sizes of panel-type cab-
inet doors are given in Fig. 15, which also
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containg data pertaining to sizes of flush-
type, plywood-door stoek. For the lip type
of doors your case openings should be
made 33 in. smaller each way than the
door size to allow for a Ya-in. lip and Y«
in. clearance all around. Lip drawers and
doors require less accuracy in the fitting
but do not give quite the “streamline” ap-
pearance often desired. Fig. 12 gives a
table of standard size drawers that are
available. Chromium-plated hinges of va-
rious types are obtainable, some of which
are shown in Fig. 20,

An old sink in good condition and not
too badly located, may often be utilized,
Fig. 22 shows how a cabinet may be built
under an old sink. The framework for
such a cabinet is shown in Fig. 21, and
Fig. 23 gives details of construction. How-
ever, in most cases a new sink is suggest-
ed. The eabinet to house the sink is built

S?P'.IH F-lliﬂ .-_
(l IR0 L&L\
SIHK '-".'ﬂﬂl'.‘l}"

Cabinet-type sink sizes are: 14 x 20, WHITE=METAL
16 %24, 18 x 18, 20 x 24, 20 x 30, | SINK RIM =y
20 x 32, 18 x 42 and 22 x 48 inches,

_ last two ore double sinks

SPRING DETAIL OF
CATCHES TOF CORNER
ON DOCR3

= 4 PLYWOOD
PARTITION

similar to base cabinets. Fig. 18 gives the

— general idea. The sink is of the fat-rim
WEPLL | type and is provided with a polished metal
: rim which forms a seal between the sink
and the top material.

The top or counter surface of base cabi-
nets and the top of the sink cabinet may be
CONCERLED SCREW covered with linoleum or other hard-wear-

EDGE MOLDING ing, waterproof covering material. Stain-
less metal moldings shown in Figs. 17 and
19 are used to give the finishing touch to

‘ounter and sink tops.

As walls around sinks, stoves and coun-
N ters are subjected to splattering of water
PEMETAL COVE ~ PINGHATYPE and grease, they should be protected with
i h:f}'l"ﬁl t tile board, linoleum or a suitable wall cov-

ering, On the ﬂ-::_gr vou can use linoleum

TN METAL COVE
7n. MOLDING UNDER
A LINOLEUM i

LAR MECHANICS



[surFACE HINGED |
DOOR OPEN .

Often an old-model sink con
be fitted with o cobinet as
in Fig. 22, framewoark of
which is shown in Fig. 21

CORNER

e

PLYADOD -

SURFALCE
HINGE

or rubber floor tile. Adequate lighting in
the kitchen is also essential. Counter lights
attached to the underside of wall cabinets,
as in Fig. 24 should be of the tube type,
controlled at the light., Flush ceiling lights
over the sink are available in the types
shown in Fig. 25. Besides these, a centrally
located ceiling light and a light over the
stove plus a number of flush type recep-
tacles to attach electrical appliances should
be provided at convenient places.

“ GLUED UP
FOR WIDTH

TUBULAR
LIGHT

— TILE BOARD

I's METAL MOLDING
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Jig Aids in Cutting Wood Disks
With a Coping Saw

Cutting of wooden disks with a coping
saw can be done quickly and accurately
with the aid of this jig. It consists of a
large wood block cut out at one end and
fitted with a sheet-metal guide to take the
saw blade. The work is pivoted at one side
of the block and is rotated against the saw,
which is held in one of the notches in the
guide.—Stephen Kramerich, Detroit, Mich.

Flywheel Improves Operation
Of Model Locomotive

Use of flywheels on my worm-driven
model locomotives has improved their op-
eration as there is no sudden locking of
drivers when the power is turned off, and
the running is smoother on long stretches
of track. Ease of operation on curves due
to the torque of the wheel is also obtained.

DRIL MOL2E
TAP 6-32
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The type of motor drive as well as the in-
terior and track clearances will govern the
placing of the flywheel. In many cases, it
will be necessary to use split wheels in
order to get them in place. The details
show how such wheels are clamped to the
shafts. The wheels can be cast from lead
and turned to size. Small gyroscopes and
other toys are also sources of flywheels
suitable for this purpose.

—Earle T. Orchard, Providence, R. I,

Soil Bands From Open End Cans
Permit Easy Transplanting

To avoid interrupting the growth of
seedlings when transplanting them, start
the seed in containers or soil bands made
by cutting out both ends of small tin ecans
and placing them in a shallow cake tin.
Fill the cans with rich garden soil, adding
a lo-in. of soil in the bottom of the cake tin,
Plant two or more seeds in each can and
then thin them later to the most vigorous

1N TRAY
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seedling. Water regularly, but pour the
water in the cake tin and not on top of the

zoil in the cans. A week or so before trans-
planting, set the tray outdoors for an hour
or two each bright day. When you trans-
plant, dampen the socil in the cans and you
can push soil and plant into a hole in the
ground without disturbing the root system.

—W. C. Lammey, Naperville, I1L

@A mouse trap attached to the inside of
your cuphoard door or on the pantry wall
makes a good holder for folded paper sacks.
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Folding Cloth Tepee Gives Privacy at Beach

TW0O EXTRA
FLY FLAPS
FOR: FRONT

O

v A fly front consists of two Pi““"{;
buttoned te the poles ond fitted
with a hookless fastener
POINTED

CANVAS

You'll have both privacy and shade on hot days
at the beach if you have this folding tepes which
is carried on the car running board. Four poles
are fastened together at one end with a steel
ring. The covering may ba canvas or muslin, cuf
in three friongulor pieces and sewed together; the
bottem edge is hemmed and tacked to the poles

Shield Protects the Bearings When Using Grinder in Lathe

If you use a grinding wheel in your lathe,
a piece of hose slit along one side and
placed over the headstock as shown, will
keep dust thrown off the grinder from get-
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ting into the bearings. A 2%%-in. length
of 2-in. radiator hose will provide a good
shield en most lathes.

—F. Hegemeyer, Monterey Park, Calif.

How to Make Library Paste

An inexpensive paste can be made as
follows: Work wheat flour, 2 lbs,, into an
even paste with cold water, 1 gt. In a sep-
arate container, alum, 1 oz., is dissolved in
hot water, 4 oz. To complete the mixture,
slowly pour the flour-paste solution into
boiling water, 3 qts., while stirring vigor-
ously. If the paste does not thicken imme-
diately to the consistency of mucilage, con-
tinue boiling, while stirring, until it does.
Then stir in the alum solution.
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Handy Shoe-Shining Foot Rest
Folds Into Dresser Drawer

RUBBER-HEADED TACKE

Pivot this simple foot rest to one side of
the lower drawer in vour bedroom dresser
and it will always be handy to shine your
shoes. When not in use, the foot rest folds
down inside the drawer out of sight.

Simple Homemade Barometer

BOTTLE All vou need to
make this simple
barometer is a
glazs hottle fitted
with a screw cap,
and a length of
glass tubing about
the size of a lead
pencil. First bend
the tubing over a
gas flame to fit in-
to the neck of the
bottle and extend
up the outside its
full length. Then
drill the cap to
take the tubing
loosely. Also drill

\
iy vz
| BRACHET |

; I
BAKELITE (AP SCREWS
ON BOTTLE OVER CORK

a cork to take the tubing, and fill the botile

about half full of water, Now start the
cork into the bottle and serew the cap on
part way. Insert the tube and turn the cap
up tightly. Provide a hanger to hold the
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bottle in an inverted position and the job
is done. Paint the word “cloudy™ near the
top of the bottle; “change” at the center,
and “clear” near the bottom.

—Merle Jeronimus, Duluth, Minn,

Kinks in Hoop of Minnow Net
Protect Mesh From Rocks

Damage to yvour
minnow net
caused by contin-
ually scraping it
on rocks in shal-
low streams can
be avoided by
placing the hoop
in a vise and
bending sharp
kinks in it. The
net loops will then
slip into these
notches when pulled in the water and thus
be protected from sharp edges of rocks.

. el ¥
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Notch in Lathe Pulley Is Guide
In Replacing Turning

Filed in the
flange of the belt
pulley, a notch
serves as a guide
in replacing a
piece of turned
work in exactly
the same position
after it has been
removed from the
lathe. Before removing the work, the pul-
ley is turned to bring the notch on top,
after which the upper spur indentation is
marked on the work with a pencil.

Erasers Provide Tips on Cues

When a new tip
is needed on a cue
of the type used
with toy pool ta-
bles, a slip-on
eraser will serve
the purpose nice-
ly. Sand or grind
off the end of the
eraser to the shape
shown, and then glue it on the end of the
cue.—R. M. Dunbar, Monroe, Mich.
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This Insulated Dog House Has a “Skylight” Roof

INBULATING

BOMRD

26 FLOORING OR
OUTDOOR PLYWOODD

i ouTooOR
PLY WOOD

TS5 HOTCHED INTOD SHLLS
POSTS NOTLHED (N7, o OVERLAPPING CANVAS

STRIPS

Cool in summer and warm in winter, this
insulated dog house is like a sun room with
a transparent roof. If located in direct
sunshine, the roof can be covered with a
canvas shade., In extremely cold weath-
er a quilted pad is laid under the canvas.
Outdoor plywood simplifies construction
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and adds rigidity because the sides and
ends are single pieces. A circular vent in
the rear wall has a pivoted cover for ad-
justing ventilation, and is screened on the
inside. Strips of canvas on the inside of
the door permit easy entrance, yet keep
out insects and prevent drafts.

Lightweight Ice Box for Camp Has Cardboard Insulation

Here is an ice box that is easy to carry
on camping trips, and it will keep fish or
other food fresh on a very small amount
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of ice. It consists of a square 5-gal. cilcan
inside of a wooden box with corrugated
cardboard packed in the space between
them. A eclean, shiny can is best as it will
tend to reflect heat. The bottom is cut out
and the can inverted so that the filler hole
is on the bottom where it serves as a drain,
which can be closed when carrying the
box in a car. A piece of hard-pressed board
inside the ean reinforees the bottom. The
top of the box is hinged and it has a thin
piece of wood on the underside to fit down
in the can to provide a good seal. A suit-
case handle completes the job.

—N. E. Davis, San Antonio, Tex.

[ Peanut butter may be kept fresh when
it is stored by standing the jar upside down
in the eupboard so that the oil will go to
the top. Then, if the jar is turned right
side up a short time before using the oil
will again seep through the butter.
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"FALCON

% GALV. PIPE,ENDS FLATTEMED AND DRILLED

Y Chg M TR ey Part VI—Conclusion
arrangement for control- »
ling the gear shift aither Converting the Runabout

Y from the engine or the

“u w - w
el sierlls Into a Cabin Cruiser

'\\TIIETHEH yvour boat iz to remain a

runabout, or is to be made into &
cahin cruiser, there are one or two final
things to be done, in either case, before
it is launched. First a means must be
provided by which the gear-shift lever on

GHECKING AFTER
LAUNCHING ™=,

14

THIN PIECES OF
HMETAL PLACED
BETWEEM {,DUPLINE‘H“-‘“‘II

BOLT : the engine can be controlled from the for-

i ”m\ ff ward cockpit as well as aft. The cutaway
PUSHED FORWARD : . : el i

i view in Fig. 147 shows how this may he

WHILE TURNING (| 18. . . .
done by linking the engine lever with a
second lever pivoted below the floor boards
in the forward compartment. If yvou wish,
a duplicate of the engine gear-shift lever

[ FROPELLER TuiNEU e i
SLOWLY WHILE PUSH= L g i v . o i Fi 1 B .
o -l can be cast in bronze, using the original as

i a pattern, or one may be shaped from cold-
! }—\ \‘f/l @ rolled steel. A lift-out floor panel like the

6:{‘@‘ e FGTOR 18 100 HIGH  ATY one shown in Fig. 148 makes it handy to
]

S _J METAL STRIP WiLL SLIP get at the forward lever when necessary.

L The alignment of the engine and propel-
ler shaft can be
checked at this

i IF MOTOR 1S OUT OF LIME [To0 HigH
[Fe— AT FRONT EMD) METAL WILL DROP L

| ou1 e __.f

L time, or it may be
/% 15 spRUCE done later ifa cab-
PALE H 2

?Ehﬁg; o in iz to be added,

About the sim-
plest way to do

SLAMT INBOARD =,
e

s ——t
™ I

15 DAK HANGING KNEE
i CROWM, 671N 547

s

(AN \

KHEE ™

@ lfﬁ REIMFORGCING
PIECE

SECTION BETWEEM WINDOWS

124 POPULAR MECHANICS



Here is how sleek and trim “Fal-
con” will logk when a cabin iz
odded. The enly hull change

reguired i the romoval of tha

cockpit cooming boards

—y

|

& P

this iz to loosen the bolts in the coupling
to permit four metal pieces of equal thick-
ness to be inserted snugly between the
flanges as in Fig. 149. The test is made by
watching the pieces as the propeller shaft
is turned slowly by hand. If the metal
pieces remain in place, both the engine and
propeller shafts are in perfect alignment.
If they fall out or shift, it means that the
engine is too high or too low and must be
shimmed accordingly to bring both in line.
The same procedure is used in making a
final check after the engine has been 1un
in the water. As a runabout, your boat is
now completed.

If vou prefer “Falcon” as a cabin cruis-
er, here is how you go about ftting her
with a cabin, From the profile and front

SEPTEMEER, 1941
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views in Fig. 152 you can get an idea of
how the eabin will look when in place, Ex-
cept where otherwise stated, Philippine
mahogany %4s in. thick is used throughout.
You'll have the best luck in building up
each side assembly to the required shape
if a full-size pattern is laid out over which
the work ean be placed from time to time
for comparison. As you will see in Figs.
153 and 156, the lower piece of the side
which serves as a coaming aft, is shaped
from a single plank 8 or 10 in. wide and is
recessed on the inside face to receive flush
the upright pieces forming the window
openings. Take pains in cutting the half-
lapped joints. You'll find a dado head
about the quickest means for making these
cuts. When satisfied with their fit, assem-
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rest on the deck. Note also in Fig.
157 that the covering board is but-
ted against the side of the coaming
instead of overhanging it as is the
case when the hull is finished as a

runabout, Now fasten the coaming
permanently to the stringer with
screws spaced b or B in. apart its
entire lengih.

Referring to Fig. 150,
G ; :
) vou will see how the
1.4 roof beams are set on
|\ “==. narrow shelves or
e i cleats which are
N, e
” ; .‘\ 1 o~
R 1 CURVED SECTIOM SHAPED
By SEPARATELY

- 4G MEES
HANGING KMEES .

.'.-3 DAK

ble the pieces, without glue, and mark out
the shape of the window openings for cut-
ting. When this is done, the joints first
are coated with marine glue and clamped,
after which short brass screws are driven
into slightly countersunk holes spaced as
shown and later capped with wood plugs.
Finally, reinforcing cleatls are added to the
inside faces of each upright to strengthen
the joints. See Fig. 156. After rabbeting
the outer edges of the window openings for
the glass, the sides can be attached to the
hull., At the transom they are screwed to
the coaming stringers 2% in. above the
covering boards as shown in Fig. 157, while
at the forward end the work is notched to
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screwed to the sides 1% in. down from the
top. Each beam is laid out separately in
the same manner as previously explained
for obtaining the crown of the deck beams,
See Part IV. These should be cut from
1-in. spruce to a length which will give the
sides a 1-in. inward rake as indicated in
the section view in Fig. 151. Beginning at
the aft end of the cabin, the beams are
spaced 10 in. on centers and are fastened to
the sides with serews driven through into
the end grain. Notice in the circular detail
in Fig. 154 that a double beam iz placed at
the forward end of the roof, the foremost
one being beveled to accommodate the up-
per portion of the windshield which fits

POPULAR MECHANICS



between and flush with the
slanting edge of the sides. The
windshield itself is made slightly
oversize so that it can be trimmed
later to fit the opening perfectly.
Then it is glazed and hinged to
rest against a stop strip screwed
to the deck.

Before the roof is covered, the
oak knees should be fitted. Four
of these cut to the shape shown
in Fig. 151, are required and are
located at each side of the center
and aft beams. See Fig. 156.
Trim the knees to butt against
the side and fasten with screws

£y BRASS HOLDING
| FASTENED WITH
SVAL-HEAD SCREWS

SECTION OF COaM-
IHG AT TRAMSOM

driven through from the outside. At the
top they are screwed to the face of the
beams. The roof of the cabin is planked
with narrow strips of 3i-in. stock, fasten-
ing each one to each beam with a single
brass screw. By beveling the edges slight-
ly the strips will conform to the crown of
the beams better than if left square. The
sides and aft edges of the roof are rounded
with sandpaper to remove the sharp cor-
ners, while the front edge is planed to pro-
duce a nicely rounded contour like that
shown in Fig. 154. Now to cover the roof
with canvas. First apply a priming coat of
paint and when dry, add a heavy second

SEPTEMBER, 1941

Flun!-:ins ahave the waquincr includ-
ing the deck, should be given o coat
of stain mixed with filler, and then
followed by three coats of spar var-
nish, the first two being rubbed down
when dry with very fine sandpaper

coat. The ecanvas is laid on the paint while
it is wet. Use a 10-0z. duck and stretch it
out smoothly so that no wrinkles appear.
It's a good idea to roll the canvas to make
sure that the cloth is adhering in all places.
Fasten the cloth along the edges with cop-
per tacks spaced about 1 in. apart. Finally
the tack heads are concealed with strips of
half-round molding applied in line along
the lower edges of the roof beams. Several
applications of paint, sanded lightly be-
tween coats, will give a smooth finish to
the canvas. Running from the cabin aft, a
similar molding of brass is attached to the
top edge of the coaming to protect it from
wear. Your final job is glazing the win-
dows. Fig. 155 shows how gquarter-round
molding is used along the straight edges
and joined at the corners with separate
inserts.

On the inside of the hull a sealer is ap-
plied to the planking and ribs, while on
the outside, below the waterline, copper
bottom paint is applied after filling the
calked seams with white lead. Above the
waterline, mahogany “seam seal” is used
and then stain, filler and three coats of
spar varnish are applied.
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Backing to Hold Soft Plaster
While Patching Hole in Wall

The next time you have to patch a hole
in a plastered wall where an electrical
fixture has been removed and there are no
lath to anchor the soft plaster, try the fol-
lowing method: Cut out a piece of wall-
board that will slip through the hole edge-
wise. Tie a string in its center, push it
through the hole and then use the string
to hold it against the rear side of the hole
while applyving the patching plaster. After
the plaster sets, cut off the string and put
on the finishing coat.

—0. A. Freeman, Bay City, Mich.

Hose Used Without Removing It
Entirely From the Reel

When winding a
garden hose on a
reel, allow a few
feet of the cock
end to project into
the center of the
reel and it will not
be necessary to
unwind the entire
hose when only a
portion of the
length is needed.

C

The projecting end is coiled inside the reel,
and is removed and connected to the cock
after the desired length of hose has been
unwound from the reel

Old File Used as Foot Scraper
On Lower Rung of Ladder

To aveid track-
ing mud on the
rungs of a ladder,
a workman pro-
vided a scraper on
the lower rung to
clean his shoes.
The scraper is
merely a piece of
broken file with .1
the tang driven PIECE OF FILE
into the ladder rail so that the file projects
on top of the rung at one end.

Tab Pasted Inside Book Cover
Serves as Page Marker

A neat book
mark that is not
unsightly and is
always at hand,
consists of a paper
tab pasted to the
inside surface of
the book cover.
When not in use
the tab is folded
down against the

' inside of the cover
where it is out of sight and out of the way.
—Philip E. Rimer, Homer, Ohio,

FLAP PASTED T COVER

FAPER
N3

Tack Puller Stores the Tacks

Made from an
empty lipstick
container, this
thumbtack puller
also stores the
tacks after remov-
ing them from the
work., Just notch
the bottom of the
container as indi-
cated so that it can
be slipped under
the tack heads. When vou want to use the
tacks again, they can be removed by tak-
ing off the cap of the container.

= NOTCHES
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Split-Second Synchronizer Uses

Midget-Type Flash Bulb

Assembled from such common items as a
Ford model-A dash light, a ten-cent soup
ladle and an inexpensive two-cell flashlight,
the synchronizer shown in Fig, 2 can be made
for less than a dollar and can be used on any
camera fitted with a cable release. It uses the
new midget bayonet base bulbs which are
gynehronized with the shutter by a switch
comprised of the parts of two release cables,
Fig. 1 shows how the flashlight is altered. The
switch is removed and the threaded top of the
case is cut off just above the fiber

head fastened to the reflector
This fiber disk is reamed to re-
ceive the dash light and bushing
which are held in place with a
locknut on the inside. The dry
cells make direct contact with the .
loeknut. A bracket for the reflec- i
tor, Fig. 3, is soldered over the OFF

switch holes in the case, while |
across the end cap an arm is
sweat-soldered for attaching the
flashlight to the camera. Fig. 4
shows a sectional view of the
switch, which is made of plastic or
Bakelite. It is drilled centrally
with a No. 55 drill, after which one  Jroume
end is counterbored and tapped to [ §
receive the threaded end of the
camera cable release, The oppo-
site end is bored to house the met-
al tip which is cut from the end of
a second release and threaded to
fit the hole. Next the plunger of

5 NCHRONG2ER

[P} 2-ceLn
» FLASHLIGHT

Ul

the discarded cable is removed
from its casing, Upon doing so,
you will find it to be about 11% in.
long, having a shoulder against
which you solder a tiny collar that
will slide freely when inserted in
the switch. This collar makes electrical
contact with a setscrew and trips the
shutter almost simultaneously. Syn-
chronizing the bulb with the camera
shutter is done by carefully filing off the
end of the plunger until it makes the
flash occur about Yoo of a second before

the shutter opens. The synchronizer is
wired by running one wire from the set- 3 = e

screw in the switch to the case and an-
other wire from the cable release to the

COLLAR SOLDERED
TO SHAET

SYNCHRDMIZER

ReLhant 5 . PLUMNGER 127
dash-light ring. t % —-| ‘//f 3 LONG
: —Stuart Roberts, Woodside, N. Y. ; i o| ¥B FLASTIC 800
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Hore is o type of photo that is good in black-and-
white values and very succossful in color. At o well-
selected viewpoint, the white costume and sun-tannad
skin contrast beautifully against the deep blue of the
cloudless sky while the little red circles on the archery
targets at the right give just the needed dash of
relief against the yellow sand background

130

Though unsuccessful
as a black-ond-white
phote owing to lack
of contrast, this
threshing scene is
ideal for a photo in
colors. The average
camera fon can get
good color photos of
such scenes whereas
the same shots are
often failures in black
and white. One rea-
son is that the aver-
age person connot
readily tell just what
shades of gray are
praduced by various
ealors. Similarly, Fig.
3 shows another type
of snapshot which is
at its best in color but
not in black and white

ACTORS that you must consider in get-

« ting good color photos differ consider-
ably from those thatl are kept in mind for
good black-and-white photos. For the lat-
ter type you distinguish between colors
only insofar as they become different
shades of gray in the photo. For instance,
red will photograph dark while blue be-
comes light gray, and therefore it will be a
great help to examine a scene through a
monochromatic (one-color) filter. Rela-
tive brightness and shadows in a scene are
highly essential in black-and-white photos
and the camera viewpoint must be chosen
accordingly. However, the color photog-
rapher chooses a viewpoint that gives the
least difference in relative brightness—all
colors being as equally bright as possible,

As a black-and-white photo, Fig. 1 is not
successful. The ground, stacks, and sky are
too nearly the same shade, while the fig-
ures and machines produce a jumbled pat-
tern, In color, however, the ground is
strewn with yellow straw and this eolor is
repeated in the loaded wagons and straw
stack beyond the threshing machine. The
coal and the engine contrast with the blue
sky and the white clouds while the barn
provides a spot of red.

In most color photos you use the old for-
mula of sun-behind-the-camera to get flat
lighting in which shadows are minimized

POPULAR MECHANICS



o« COLOR PHOTOS

as Is apparent in Figs. 2 and 4. A well se-
lected viewpoint makes Fig. 2 a good pic-
ture even in black and white, but beautiful
in full color. A deep blue sky is a perfect
background for the sun-tanned skin and
white costume. Facial shadows aceentuate
the modeling, yet occupy minimum space
—both extremely important in color pic-
tures. This photo may be termed a kinder-
garten type of color picture since it is as
easy to take as it is effective; four out of
five good color pictures are made with flat
lighting,

However, you cannot photograph all
scenes with flat lighting. Partial side light-
ing, Fig. 5, must be used cautiously with
color film as shadows become more or less
dense. Therefore shadows should not cov-
er a large part of any object which is im-
portant to the picture. Fig. 3 is typical of
snapshots at their best in color. Although
the trees are a disturbing background in
the black-and-white photo shown, vetin a
color photo they contrast effectively with
the string of fish and the figure. Backlight-
ing, Fig. 6, is seldom used in color photog-
raphy because backlighted objects are al-
most certain to be =0 underexposed as to
lose all color. However, you may use back-
lighting for special effects as in a sunset
scene when foreground trees or objects are
to be silhouetted, or when objects are very
small in the picture vet easily recognized
from their outlines,

With the aid of a photoelectric exposure
meter, proper exposure can be given to
parts of the picture that are most impor-
tant. Take readings of the darkest and the
brightest portions of the scene, not includ-
ing any white or black objects which will
photograph satisfactorily regardless of
slight variations in exposure. If the bright-
est portion is not more than four times as
bright as the darkest portions, the scene

will record with good color. If the range of
brightness is greater than this, you must
choose which iz most important, and either
allow the bright portions to be overexposed
or the dark portions to be underexposed.
Some scenes allow a compromise exposure,
Generally the latitude of exposure on color
film is two full stops on the lens diaphragm.

In Fig. 1 the coal and shadowed engine
were underexposed slightly to avoid over-
exposure of the sky. In Fig. 2 the sky was
slightly underexposed to give correct ex-
posure to the figure, which reflected much
light. Overexposure produces thin and
washed-out colors, while underexposure
produces dense or dark colors.

Fig. 7 shows the result of taking distance
pictures with color film. The blue haze
reacts so strongly on the color film that
distant detail is almost lost. Although a

{4} FLAT LHGHTING (5)
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haze filter will help to produce
better results, the most satisfac-
tory penetration of haze is accom-
plished by using a pola-screen; a
filter that blocks passage of polar-
ized light, With this, clean-cut
distance pietures like Fig. 8 are
possible. At the same time the
blue sky is darkened, and a dra-
matic contrast of cloud formations
is produced,

Color pictures give a strong il-
lusion of third dimension, espe-
cially when projected. This feel-
ing of depth is increased if you
inelude a foreground in distance
pictures, as in Fig. 8, and is still
further heightened if a picture in-
cludes foreground, middle dis-
tance and extreme distance. Good
color of illuminating light is also
essential. Noon sunlight is con-
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sidered white, producing
normal pictures on out-
door color flm. Early
morning and late after-
noon light is lacking in
blue (in direct rays of
the sun), and pictures
made in this light tend to
be reddish. Then skin
becomes ruddy, which is
an advantage on an ath-
letic subject but not for
a baby portrait where
skin is normally white.
Incandescent light has
less blue than sunlight,
so another type of color
film with greater sensi-
tivity to blue is used,
which produces day-
light-appearing pictures.
However, with special
filters you can use either
type of film with the op-
posite type of light.

If any one color pre-
dominates in your pie-
tures, consult the chart
below, which will enable
vou to diagnose the trou-
ble and apply a remedy.

MAKE YOUR OWN DIAGNOSIS

Effect ) Cure
Bilue Taken on indoar calor Blem by davlight Lse indoor-o-
outdoor iler
Plue DHerang haze is bBlue similyr co blue sy Use Haze, A, or
Pola-screen filter
Blue Snow in scene redlests blue sky light :‘Iw Haze or 2A
ilter
Plise Taken with sun behind clood by blue  Use 24 Alter
skoy Rigghit
Blue Subject ligheed by Blue sky Place in sunlizhe
Blue Hiu‘h haze or cirrus clowuds Use Hazse Glver i
Red Taken by very early morning or very  Take at ocher time
bare-atternoon sunlight
Red Taken on daylight color Glm by ingan. Use ousdoor-to-
descent lighd widbaar filber
Reddish Taken by carly moming or late-afier- U objectionable, mks
naoon light whiem sun is higher
Yellow 1A Rlter used when Haze filter would LUhe lighter fibier; or

have been sulicient; Haze Rleer used  sr none
when none would have been beper

Yl e Somerimes the resali of sunliphe pase  No curs
ing throagh rain in the air

Greenish

Dark Vnderexpossd
Thin, pale Overexposed

["ale sereaks Light seruck

Taken by light rafleceed from or il
teredd through leaver, oie.
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If refection is un.
avoidable, use Hazg
of 2A fileer
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Unwanted Background Is Subdued With Chalk

In small newspaper planis or other
places where no air-brush equipment is
available, backgrounds of photos can be
subdued or “fuzzed out” with chalk before
the picture is sent to the engraver. The
print must be made on soft, unglazed pa-
per instead of the glossy type usually used.
Then the background is gone over thor-
oughly with the chalk, after which streaks
are removed by rubbing lightly with the
fingertip. Use a small wad of cotton on a
match or an orange stick to remove stray
chalk marks from the portions of the print
that are to stand out. After the background
is satisfactory, a soft lead pencil may be
used to outline certain parts. If necessary
the chalk can be wiped off with a cloth and
the pencil marks erased after the cut has
been made.—Art Johnson, Ames, Ia.

P
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Throat Light Handy for “Flashing-In" Portions of Photo

Even after a print has been placed in the
developer, portions of it can be made
darker by “flashing in.” This is done by
directing a weak, concentrated light on the
portions you wish to darken. An excellent
and inexpensive instrument for this pur-
pose is made from a throat light as shown,
First the tip of the rod is filed to a point
about 1§ in. in diameter to give a smaller
and more easily controllable light source.
Then the rod is given a coat of black paint
or wrapped with black scotch tape so
that no light escapes except through the
tip. Care must be used in “Hashing in"” to
make sure the light reaches only the parts
of the print you want to darken and does
not fog the other portions.

—Julius Adelman, New York.

Retouching Liquid Rubbed on Back of Prmt Makes It Translucent

Semi-transparent photographs, for ap-
plication on lamp shades or other places
where they are to be illuminated from the
rear, can be made by applying retouching
fluid to the back of the prints. This pene-
trates the paper quickly and leaves it
translucent upon drying.

[ An inexpensive sepia toner is made from
liver of sulphur. Dissolve a lump the size
of a pea in water, 8 oz, and immerse the
fixed and washed prints in this solution un-
til they reach the desired shade.

SEPTEMEBEER, 1941
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Photo Accessories Carried Safely
In Rubber Lined Tobacco Pouch

TOBARCCD FOUCH

Extra lenses, filters and other small pho-
tographic accessories can be carried safely
and conveniently in rubber-lined tobaecco
pouches like the one shown. The pouches
are not expensive to buy and when the
slide fastener is closed, they are virtually
dustproof and weatherproof. The soft rub-

ber lining on the inside of the pouch
protects the articles carried from being
scratched or otherwise damaged.

Fish-Tank Heater in Developer
Maintains Proper Temperature

An electric fish-
tank heater, like
the one shown,
keeps my devel-
oper at the proper
temperature dur-
ing the winter
months when my
attic darkroom is
rather cool The
heater, costing
only about a dol-
lar at any pet shop, is simply plugged in an
electric outlet and laid in the tray of solu-
tion—R. L. MeColm, Interlaken, N. J.

Set of
Ten Plans
Available

for $2.50

“EKIPPER"—I018 to 1023:
that can bBe built for $30 £o 540 in. beam.  Weight
Blmut 275 Ibs. Carries five tsgem Powered by

i to ¥-hp, gutboard, & prints §1

YROAMER''=—765 to 770: Outboard cabin cruiser. 18 ft

Innﬁ 66 In. beam. Rmujrﬁa nutmnru:l motor of 20 to
p. Bet of six prints §L.5

“HI-HO,' 11-!"‘(‘ FAMILY HUNAEBW—HI ta BlS:
Powered by 11 to 22 hp. outboard of 1! t inboard
maoter, Rum 68 in. Bet of six prints $1.5

“ARROWHEAD" SLOOP—344 to 951: A fast and able
sailboat that hondles easily and can be butlt by average
craftsman as ribbed hull s constructed over form.

H lt uutbﬂkrd runabout

Over-all length is 21 ft, beam 5 f£t. 11 in  Accom-
modates up 10 persons. Welghs about 750 Ibs. Set
B prints $2.00.

Build “Falcon”=—18-Ft. Runabout or Cruiser

Address Plan Service, Popular Mechanics Magazine, 200 E, Ontario St., Chicago, Il

This sleek, roomy, modern craft incorporates
the latest developments in boat construction,
and the method of building eliminates many
troublesome problems thot confront the aver-
age novice. It is powered by on inboard mo-
tor (5 to 20 hp.); mokes a speed of 17 m.ph.
with @ 20 hp. motor; seats eight passengers;
has a 6&-in. beam, a 12-in. draft and a total
depth of 42 inches.

Construction was completely described in
the April o and including September, 1941,
issves of Popular Mechanics Magazine. These
articles show and tell how to build it as a
runabout and how to add a cabin. If vou da
nat have copies of these issues, they can be
cbtained for 25 cents eoch or the set of six
for $1.50. Order the plans by number—Maos.
1070 to 1079 incl. These give summary of
protedure and the material list. Both plons
and bock issues sent postpaid for $4.00 and
can be returned if you are not fully satisfied,

“BEA BAUCER'—8831: Lightweight eailboat. Length
815 18, Beam 4 ft. Deck, bottom and sides am &?15—
in. plywood. Just the thing for small lakes, 25

15-FT, ROWBOAT—G44: Flat bottom, all

Heavy transom provided to carry outboa nwtur
Covered forward deck, Has three seats, 25c,

13-FT. UTILITY ﬂﬂﬁﬂﬂr’-T—ﬂ- Flat bottom, four
seats, Very sturdy design. Fine for boat livery rental
purposes on small lakes. 23e.

CANVAS-COVERED KAYAK-—528 and 62%: Light frame=
work covered with canvas. 1T [t in length a.ml waighs
about 40 lbs, Omne-man size. Two prints Ge.

16-FT. CANDE—ELL and B12: Enmdlnn Ly,
planking covered with canvas. [i. on water and
eu&l‘ tns\nnaddie 33-in. beam, U.elu:l'lt. T0 1o 80 Ibs. Two

Has eadar

134

POPULAR MECHANICS



M{,TLTI -WBRATOR | |
SIGNAL GENERATOR

NTIRELY self-contained, thizs low-cost
unit generates both audio and radio fre-
guency waves for locating trouble in any
radio receiver. It consists of a
small high-frequency buzzer
operated by means of two flash-
light batteries, connected in se-
ries, and a fixed condenser. .
Photos A and B show the sim-
ple arrangement of parts in an
ordinary celluloid soap box, and
the circuit diagram is given in
Fig, 1. The test prod is a short
length of T-strand tinned copper
wire, A common flush-type
doorbell button may be used
for the switch.
If the receiver is “alive™ a
buzzing sound will be heard

in the loudspeaker when
the test prod is touched to
the antenna post or to the
grid or plate of any tube
in the R.F. or LF. stages.
In checking the audio
section it may be neces-
sary to connect one side
of the generator battery
to the set chassis or
ground of the receiver to
produce a sufficiently
loud signal. If speaker and output stage
are working properly in a defective set,
touch the prod to the grid of the preced-
ing stage and work forward in each stage
until the sound ceases, which indicates
the trouble lies in the stage that has just
TIPIATH FOR TEST PROD — been passed. A check of the tube, con-

01 MFD, 400 Vo—h densers and resistors in that stage will
quickly reveal the defect. For lining up a
tr.f. set, hold the generator close to the
antenna and adjust the trimmers on the
ganged tuning condenser for loudest
sound in the speaker. In supers the prod
is held close to the grid of the first de-
tector tube and the trimmers on the ILF.
stages adjusted for loudest noise, then
follow usual procedure.

S|
" e |
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IMPROVED AC-DC.

By Frank M. Lund

NUSUALLY small for a 3-tube tuned
r.f. receiver using fubes of regular
size, this improved model of the popular
“Pup” set now has beam-power output of
11% watts, an increase of 33 watt over the
previous model, without distortion. Oper-
ating either on alternating or direct cur-
rent, it employs the new high filament
voltage tubes that eliminate the line-cord
resistor,

Housed in a simple wooden cabinet 71%
in. long, 635 in. high and 47& in. deep, it is
small enough to slip into a traveler's hand
luggage. An excellent low-cost knock-
about receiver for the desk or playroom, it
covers the standard broadecast band and
gets police calls. Although only three
tubes are employed, one is a dual-purpose
type which gives the set the extra “zip"
that equals ordinary 4-tube performance.
The construction details are simplified for
the beginner, and only a few inexpensive
standard parts are required,

The forming and drilling details for the
metal base are given in Fig. 1. Although
the dimensions should be followed closely,
the builder can omit the 34-in. tube-
mounting step and keep the base at the
same 11%-in. height if preferred. The base
is formed easily by bending sheet metal
clamped between pieces of wood in a vise,
or, if you are not equipped to do this type
of work, see your local tinsmith. Some of
the large mail order radio parts houses
supply this chassis base formed and drilled
to specifications, if desired.

i : =
- - 8
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LITTLE GIANT "PUP"

A simplified wiring diagram appears in Fig. 2.
This shows an underside view of the base with
every connection completed to the various
paris mounted on top. Before beginning con-
struetion, note the location of all parts above
and below the base as identified in photos B, C,
D and E. Mount the tube sockets just as shown
in Fig. 2, and make all connecting wires as short
and direct as possible. Solder every connection
carefully with rosin-core wire solder and pay
particular attention to chassis ground conneec-
tions. These should be soldered to lugs placed
under tight machine serew nuts and “shake-
proof” lock washers, instead of attempting to
solder directly to the metal base., Efficient re-
sults depend upon good mechanical and elec-
trical connections.

It will be noted that the wire-wound 75-ohm
resistor (Rs) is mounted direetly on top of the
base in a vertical position, and is carefully in-
sulated from the base by means of fiber insu-

(Continued to page 181)
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Progressive “Midget” Kit Sets for Students

DESIGNED especially for use in class-

rooms where radio is being taught, .
these inexpensive kit sets have a definite
value in “objective” teaching, These, and
similar kits, are now being used in a large
number of vocational schools as the basis
of a radio course. Carefully engineered for
step-by-step construction, they are not
toys in any sense, but real battery-oper-
ated radio receivers, employing late type
115-volt low-drain tubes.

The one-tube set may be assembled by
the student or experimenter and, after he
has become thoroughly familiar with its
operation, he can make a 2-tube set out of
it, simply by adding the parts included in
the first “add-on™ kit. The use of the sec-
ond “add-on" kit will convert the 2-tube
set to a 3-tube receiver. Every part is in-
cluded in the kits except the tubes, bat-
teries and headphones. A plug-in coil is
supplied with each foundation kit to cover
the broadecast band from 200 to 545 meters,
while additional coils are available for “all-
wave” coverage, Detailed instructions are
supplied in addition to the diagrams given
in Figs. 1, 2 and 3. Photos A and B show
two views of the completed 3-tube receiver,

Tuning is accomplished on all three
models by a single large bakelite dial. Re-
generation control is provided on all three,

£l and a volume control is added when the
e e 3-tube set is built. All are designed

J Smmemiezre Fiel .
| ' for headphone operation, although
f o E-TUBE RECENER the three-tuber will operate a

small magnetic or P-M dynamic
speaker with excellent results
These sets use a single 1%2=-volt No.
6 dry cell for the “A" battery as
e tubes are of the low-drain type.
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{B) Index file prnvidz! a

handy means for keeping

track of station contacts. |t

octs a3 a swpplement to the

log book when a quick check

on dstails of previous QS0 (3-'3”""'” HAIN TLHI?-G LELIB
contacts is desired ' COWDENTER

BIE]6HD.
- ENL'I BRONSCAST
HT cue ANTERKA COIL
[REVERSED)
et ™ m:l:f.n'LR
- SEG, 3’1

Tl J Bt
CLIP TRIMMER COMD.
Wi w.!.-,..“r:'n_w.l "t'l's FlG.I

{A)} This inexpensive wnit is ree-
ammended for increasing the se-
lectivity of any simple 1, 2 or
3.tube broodeast receiver where
difficulty is encountered in separoting stations. The parts are mounted ’
on a 4 in. by 8 in. piece of plywaad. Trimmer is supported by the con- ™
necting wires. Connect antenna coil in reverse as indicoted in Fig. 1.
The trimmer condenser iz adjusted with a small serewdriver; 13 adjust-

4

-
TUSHBULELE not be touched agoin. The tuning tondenser is adjusted simultoneously

with the main tuning condenser on your receiver

{C) Hock-sow frome for sawing wide panels, made from hardwoad
sticks ond a small turnbuckle. A section of hockey-stick is loosely bolted
across the cenfer o provide o handle. The saw blade is held in the
battarm holes by means of heavy cotterpins. (D} Sound effects kit adds
raalism ta hame recordings mode and used by amateur movie makers,
(E) Temporary substitute for pilot light socket gssembled with a piece
of bakelite, 2 machine screws and o length nfza. 18 bare copper wire
5

(FI Sopphire needle for low-pressure phono pickup is |- —
cloimed 1o give approximately 12000 ployings, whon wsed
at 1 ounce pressure, ]:u:l:nre.l'lif must be rnpin:nd

{G) Figs. 1 and 2
show standard

connections far @
hnﬁttﬁ"lﬂdq antan-
na and r.f. coils

(] - L [
| 0 Gl!?.‘_ﬁk:l_]) mleh“ e/
: LTl

S

WI-I.I =R == &
j'i:'gfé”“‘!f) i T,
G B+*"J-I!t:sugﬂ_v /
V[ /.l ¥~ f'--rf“.’ L --_:r"'
SEPTEMBER, 1941 A/ A 'i.'l‘:( A v 5 139
L_._- fl.-x .!'-,ll_--',_.‘i_ {,""Liuq' ] j, A {

d

o . v
e ,r"' x : ™
] = ¥ H (4]
iy e B _ n
o\ 25 =100 MMFD. cLip e : J
o o 7 )
I + =N

SRALL ment depends upan the length of antenna used and once sot it need ™ ‘]



a‘TOfe/f

Large Seven-Tube Pumfsle Set
Has Increased Power Qutput

Playahle either on batteries or on a.c.-
d.c. current supply, and employing 7 tubes
including rectifier, this portable superhet-
erodyne uses a broad-band r.f stage for
greater sensitivity and is claimed to have
an output of 440 milliwatts, approximately
double that of the conventional portable.
Battery life iz about 200 hours. The an-
tenna iz located in the lid and horizontal
dial and all controls are on an incline un-
der the lid.

Two-Way Five-Watt Radiophone

& Built for complete assembly in one com-
pact unit, this low-cost general purpose
% 7-tube radiotelephone weighs only 16%%

N

~F

I,ML._,{"»

” /
It e N

puuntis Ideal fm the small boat operator,
it consists of a single-frequency tr:u:].sm_mt‘ih
ter and receiver that can be adjusted to any
one frequency. For example: 2638 k., for
general communication between boats; f

the safety frequency of 2738 ke, or,
distress frequency (coast guard) of 2

ke. It is also suggested for a reserve unit *
on larger vessels, forestry service, or any-
where that a lightweight portable unit i
required that can be operated from a sin-
gle six-volt storage battery.

In addition to a home recorder and pub-
lic address amplifier, this communication
unit includes a playback system with a
automatic record changer, all housed in a
single airplane-type luggage case, It play&a
manually at 78 rp.m. all acetate home na

Recorder With Record ('Jl-mum%g

cordings or commercial records up to 12+
in. diameter. Automatically plays without
interruption twelve 10-in. or ten 12-in.
records. Will record at 78 rpm. on com
position and acetate blanks up to 10 i

diameter, Built-in amplifier delivers
watts output. Employs 4 tubes and an elec
tric-eye volume indicator; speaker is 6
in. P.M. dynamic type. Operates on 110
volts, 60 cycles. |

Blueprints covering simplified radie construetion ar-
ticlos in this ond post istues are availoble for 25¢
soch. Maony populor tested circuits to choose from.
Original detoiled parts lists with nomes of supply
sources, tan be cbtained frem Popular Mechanics
Rodio Department upon receipt of postage.

NEXT MONTH—Portahle Ten-Watt Sound System Works From Six-Volt Storage
Battery or 110-Volt A.C. Line. Engineered for easy low-cost construetion and high
guality output. A universal sound system suitable for use anywhere in car, home or
Also—Condenser Tester and a One-Man Antenna Mast.

J et
ey
'.,'
w
A
4
y i
|
school, indoors or out.
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First the outline of the inlay is with ,,.phn'rl yam

seratched in the matal

\

e
By C. A. Crowley

AKING enamel on metal to form a hard, glisten-
ing decoration ig interesting work and offers
many possibilities for you to establish a profitable
business. Name plates, ash trays and other novelties
are only a few of the articles that anyone can turn
out inexpensively in quantities. The enamel can be
applied as an inlaid design, or it can be applied as
an overlay, and you can even cover the entire article.
For inlaid work, the first step is to etch the design
in the metal, This is first cleaned thoroughly, using
a solution of soap and water with washing soda added
to remove all grease. Then the design to he etched
is laid out on the surface of the metal, Fig. 1, and
asphalt varnish is painted carefully over
all of the surfaces of the work not to be
etched, Fig. 2. Any varnish that gets on
the surfaces that are to be etched can be
removed by carefully seraping it away,
or by the use of a cloth soaked in gaso-
line or naphtha. Small work can be en-
tirely immersed in the solution, but if
the article is large, or if only a part is to

SEPTEMEER, 1941

1o e stched i

Color Pigment
Blys - = "Monasiral” fost blue B
Green - - “Monastral” fast green G
; Yellow = "Lithosol" ra!l:mu G cone.
Orange = “Lithosol” fast srange G powd,

The plate is ollowaed to remain in
on eiching bath 5 to 15 minutes

COLOR PIGMENMTS SUITABLE FOR USE WITH
WVIMYL EMAMELS

"Lithosol" red 2BD powder

be etched, a dam can be built around the e

etched part with paraffin or other wax st kit

-"LU'D' PATI'I"GF GRIND TIL SMOOTH.
MNYL LACGUER ADD RETHF LACQUER
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oline must be used, and the work should be
done cutdoors and away from fire. The work
should be cleaned with soap and water to re-
move any remaining grease or dirt. After
drying, it is ready for enameling.

The vinyl lacquers that are used in this
work come in three forms, a primer for use
over certain metals, a white lacquer and a
clear one. However, brilliantly colored lac-
guers can be made by grinding colors into the
clear lacquer with a mortar and pestle. Color
pigments that can be used are given in Fig. 5.
While some dry pigments can be used, certain

and coated on the in-
side with asphalt
varnish to form a
pool to contain the
etching solution. This
must be handled in
glass or earthenware
containers, and rub-
ber gloves should be
worn to protect the
hands, Fig. 3.

Etching Solutions:
On brass and copper,
a solution of nitric acid, 1 fl. oz., in water,
8 fl. oz., will give a rapid etch. On iron and
steel, it is best to use a mixture of nitric
acid, 2 parts, and glacial acetic acid, 1 part,
or a solution of hydrochloric acid, 1 fl. oz,
and potassium chlorate, 5 oz., in water, 8
fl. oz. On aluminum, use strong hydrochlo-
ric acid. Other etching agents as commonly
used can be substituted if desired. The
etching will be more rapid if the work is
heated, but it should not be heated enough
to soften the asphalt varnish. The etch
should be deep enough to take about three
coats of enamel. Generally, about 5 to 15
min. will be sufficient. If etching is more
rapid than desired, reduce the temperature
of the work if it has been heated, or dilute
the solution with water.

Preparing for Enameling: After the
etching has been completed, remove the
work and wash away the etching solution
with water, and when dry, remove the
coating of asphalt varnish by soaking in
gasoline or with a brush or cloth zoaked in
gasoline or naphtha, Fig, 4. Lead-free gas-

142

pigments are not sat-
isfactory. A glass
mortar should be
used to prevent pos-
sible eontamination.
To prepare a colored
lacquer, place the
powdered color in
the mortar and add a
part of the clear lac-
guer required. Grind
this well, Fig. 6, to
remove all lumps and
leave a smooth mix.
Now add additional
clear lacquer to the
mix until the color

APPLYING
TWO COLORS

reaches the desired shade. The quantity of
color to use will depend on the intensity
of color desired, but rather heavy concen-
trations must be used.

Applying the Lacquer: As many metals
cause deterioration of the vinyl film, it is
advisable to apply a coat of vinyl primer
before any color. The primer, which is not
required on aluminum, is carefully brushed
or sprayed over the areas that are to re-
ceive the enamel, Fig. 7, and is allowed to
dry until no longer tacky. If the primer
has run over the edges of the designs, they
can be trimmed by running a sharp knife
or razor blade lightly along the edge and
then peeling away the excess primer be-
yond the knife line, Then the work is put

POPULAR MECHANICS



into an oven, Fig. 8, and baked at 280
or 300° F. for approximately an hour,
The time required is longer on heavier
articles, A sheet-metal oven that can
be purchased at any hardware store
for less than a dollar is used, An oven-
type thermometer should be used and
the temperature controlled carefully
to prevent overheating, which may
damage the primer film. Do not place
the work on the bottom of the oven
which is generally right above the
flame and where the work will almost
certainly overheat. After baking and
cooling, the primer should be hard
and should adhere very tightly to the
metal. If it does not, the baking time
should be increased without raising
the temperature above 300° F.

After the priming coat has been
baked on the work, the colored enam-
els are applied in the same manner.
The enamel should not be applied in
too thick a coat as blistering may oc-
cur. If, after drying and baking, the
surface of the enameled area is below
the surface of the metai, a second coat
should be applied and baked on. Ordi-
narily, at least two coats will be re-
quired. Twe or more colors can be
used to give additional decoration. If
two colored areas touch with no metal
between them, one should be applied and
baked on before applying the other, Fig. 9.
If it is necessary to thin the enamels,
methyl isobutyl ketone can be used. It will
also remove spoiled applications of enamel
from the metal before baking.

Finishing the Work: Articles finished as
described are extremely attractive and no
further work is really required. However,
for best results, the entire surface should
be carefully polished as in Fig. 10, using a
flat plate as a polishing surface and fine
silica or lime abrasives. Coarse abrasives
will scratch the surface. For a fine finish,
jeweler’s rouge is used. The polishes can
be applied as fine powders, using water to
make a thin paste.

When corrosive acids are used in work
such as this, fumes should not be inhaled.
For this reason it is best to set a fan in such
a position that the fumes will be blown
away through an open window. Also, even
if rubber gloves are worn, there is still pos-
sibility of splashing acid solutions and ac-
cidentally getting some on the skin. If this

SEFTEMBER, 1941

POLISHING
PLATE -

GROUND
FLUSH

Sufficient coots of
enamel should be
applied to bring
the inlay flush
with the matal
surfoce, followed
by coreful polish-
ing to produce a
neat job

should happen, just wash under a stream
of running water immediately. A saturat-
ed solution of ordinary household baking
soda is applied immediately to acid spots
on clothes to neutralize the acid. This pre-
vents it from eating through the cloth.

Brush Bristles Kept Straight
In This Cleaning Pan

The problem of
keeping paint-
brush hbristles
straight iz solved
by this pan when
storing the
brushes in solvent
overnight or be-
tween jobs. The
bottom of the pan ;
is low at one end TURPENTINE
and high at the other with the bristles lying
flat in solvent at the low end. The pan is
made by cutting out one end and then
bending down the sides as indicated by the
dotted lines in the upper detail.

TIN PAH WiTH END CUT QUT
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“Safety-Pin”” Retainer in Clevis
Of Hoist Cable Assures Safety

| I VY S f
' W 1 I

There will be no danger of a large clevis
pin slipping out because of jerking or jar-
ring when used on heavy-duty work of
construction jobs if a retainer like this one
is used. It is easy to insert or remove, and
is made by bending a length of spring rod,
such as a hayrake tine, to the shape shown.

—Karl A. Paulissen, Indianapolis, Ind

Jig Holds Washer True in Lathe
While Turning It Down

Here iz a simple jig for turning down
washers in a lathe to suit a special job.
The jig consists of a length of shafting
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WELDED

DRILLED AND TAPPED

tapered at one end and tapped to take a
machine bolt or cap screw. A sleeve con-
sisting of a short plece of pipe with a cap
or disk welded to one end is made to slip
over the tapered end of the shaft, the end
of the sleeve being drilled to take the cap
screw. In use, the shaft is chucked in a
lathe and the washer to be turned is slipped
over the tapered end and followed by the
sleeve, which is pulled up against the
washer with the screw. This forces the
washer tightly on the tapered portion of
the shaft, the sleeve keeping it in align-
ment for turning. The taper of the shaft
permits washers of different sizes to be
turned. —A. M. Chester, Seattle, Wash,

Hoe Cultivates Ground Better
When Bevel Is Reversed

A Wisconsin ag-
ricultural agent
claims that the
bevel on a hoe
used for eultivat-
ing soil deeply
should be filed on
the front surface
of the hoe instead
of on the back. In
this position, the
bevel tends to di-
rect the hoe into the ground for deep loos-
ening of the soil, while if the bevel iz on
the back, the hoe has more of a tendency
to skim the surface of the ground. This
aclion is better, of course, when it is de-
sired to just cut off weeds,

Calling Cards on Brief Case
Are Within Easy Reach

Instead of car-
rying calling cards
in his pockets
where he usually
had to search in
two or three pock-
ets before he
found them, a
salesman riveted
the card case to
one side of his
brief case. As the
case was usually in his hand or on his lap
when talking to a customer, the cards were
always within easy reach.
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Three Ideas That Improve Your Drawing Table

Here are some simple
features that can be ap-
plied to a drawing table
or bench that will aid
greatly in your work. A
piece of frosted glass set
in one corner with a light
underneath it will enable
you to do tracing work
easily. Another feature is
to double-hinge the-
board so that it can be
raised at the front to use
the space underneath for
storing materials, or so ! -~
that it can be raised from r i
the back to serve as an
easel for airbrush paint-
ing, as shown in the lower
left-hand detail. A large
hook on the wall will hold
the lid in this position. A third idea is to
brad a yardstick across the lower edge of
the table at the front. The stick keeps your

YARDSTICK /}f :

pencils from rolling off the sloping surface,
and is always at hand for measuring sheels
of paper, plans and drawings.

Band-Saw Wheel Tires Tightened by Cutting and Splicing

If the tire of a band-saw wheel stretches
so that it will not stay in place, it can be
tightened by eutting and splicing it. The
ends of the tire are beveled to form a lap
joint, and a piece of electrician’s tape is
used in the joint as indicated. Rubber ce-

ELECTRICIANS

RUBBER TARE

SEFTEMBER, 1941

ment is used as an adhesive, and is handled
in the same way as when patching an inner
tube.—E. M. Love, Monterey Park, Calif.

Belt Sheath for a Plumb Bob
Used by a Surveyor

Because of its
weight and point-
ed end, a survey-
or's plumb bob is
inconvenient to
carry in the pock-
et. A better way is
to use a sheath cut
from an old inner
tube as indicated
so that it can be
carried on the belt
of the trousers. A strip of rubber about 2
in. wide and 7 in. long will be suitable for
the sheath, which is slit diagonally at each
upper corner to take the belt.

[}
CUT FROM INHER TUBE

@[ The life of a pencil is much longer than
that of an eraser, so wrap a rubber band
around the top of the pencil and it is as
good as new,
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Supports Pivoted in Desk Drawer
Hold Files for Reference

File envelopes can be kept conveniently
at hand on a desk drawer during working
hours by merely attaching two folding sup-
ports to the drawer as indicated. Space for
the envelopes is regulated by opening or
closing the drawer.

Lathe Tool Post Chuck Holder

The fact that a drill chuck can be held
only in the tailstock of a lathe, often slows
up production on many jobs. Many times
a drill with a taper shank must be used

too, while the following reamer has a
straight shank. This means that both the

. HOLE SLWGHTLY LARGER
. THAN TOOL-POST MOLDER

— » =
et _i“""' T - CHUCK HOLDER
A {,«\'d)-i«*’ =
éi' e Pl 1l s
By R & | D e

GEARED chuck )™ | BrfS T To0L RaST
WITH MOREE~ ~ i ol | e
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chuck and drill must be removed for each
operation. This drill chuck holder will
make some of this work unnecessary and
save time. It is clamped in the tool-post
holder and consists of a block of steel
drilled to fit over the tool post and milled
on the underside to fit the tool-post slot.
A tapered hole in the front end takes the
chuck and other taper-shank tools.

Hammer Head Kept on Handle
By Clip and Screw

A heavy ham-
mer head that has
a tendency to slip
off the handle can
be kept in place by
using a elip and a
large wood screw.
The clip is shaped
from thin flat iron,
and is held by the screw driven into the
end of the handle. On old handles that
have been wedged, use two smaller screws,
one on each side of the wedge.

27 Wi0OoD SCREW

BLAC THS T
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Packing Eggs Correctly in Case

Using a simple
precaution in
packing, one pro-
O duce merchant

claims that he is

seldom docked for

broken eggs in his
j shipments. When
filling the ecrates,
he places all eggs
so they lean one way in the fillers which
makes the space between layers sufficient
to avold erushing from eggs above.

(OO0
&

WRONG

Staple Numerals Mark Stencils

For permanent
identification
marks on mimeo-
graph stencils, use
a paper stapler to
form Roman nu-
merals along one
edge. There is no
danger of these marks rubbing off or being
covered by ink, and the numerals can he
recorded on a separate sheet so that sten-
cils can be located guickly.
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New slants on build-
ing tool boxes to in-
crease their usefulness
for specific purposes

I\ ACHINISTS, tool and die

makers, garage mechanics,
servicemen, carpenters and oth-
ers will find that these substantial
tool boxes are easy and inexpen-
sive to make. While sugpested
dimensions are given in the
drawings, and the method of con-
struction is also shown, the erafts-
man can make such changes as
may be most suitable for his pur-
pose. Besides the four designs
offered to tradesmen, a simplified
type of tool box also is given,
which will appeal to the junior
mechanie or houscholder having
an assorted number of common
hand tools.

Machinist’s Tool Chest: At-
tached to the bottom of the ma-
chinist's tool chest shown in Fig. 1,
is a tray which can be remaved
readily. It is fastened to the box
by means of two plate-and-hoolk
sets which you can make or buy,
and two spring clasps, while four
steel pins in the edge of the tray
fit into holes drilled in the bottom
of the box to keep both units in
perfect alignment. The tools re-
quired for any job can be selected
and kept at hand in the tray while
the chest remains locked in its
accustomed place on the hench,
Half dovetail joints are used for
the front framework, both for
strength and decorative effect,
These are really half-lap joints
with the mortise-and-tongue
parts V-shaped instead of being
rectangular., This method gives
considerable surface for gluing,
resin glue being used, with the
result that the joints eannot pull
apart under strain, and therefore
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the open side of the chest where
the drawers slide in, is practically
as strong as the back. The stock
used for the front, back and ends
is 1% in. thick, the top is 3&-in.
stock and the drawers are made
from ¥j-in. material except the
fronts which are la-in, The tray
bottoms are Y-in. stock. Close-
grained hardwood is best for
strength although you ean substi-
tute plywood except for pieces
having half-dovetail joints.

Two panel locks of the type
shown are required, one for the
hinged upper lid, and a second for
the detachable lower tray. Individual
drawer locks may be used or the drawers
can be locked eonveniently by means of

Tools arranged in portitions of tray, which con P FE 5
be set ot an angle next to worker under car, /4-in. ‘'lock rods” one at each corner,

are clearly visible and can be removed or
replaced conveniently

@

;- FIFE HEMOLE

WETAL CORMER

Provided with a strap or rope so that it can be slung
from the shoulder when carried, this box falds flat
as in Fig. 5, for convenient storage

PARTITIONS which are dropped through holes in the

TILTED

drawer bottoms. When these rods are in-
serted and the top lid is locked, the draw-
ers cannot be opened. Green felt may be
glued as a covering over the bottoms of the
drawers and tray. A continuous, or piano
hinge is best to use for the top. Besides
nailing or serewing sides and hottoms to-
gether as shown in the lower left detail of
Fig. 1, it is advisable to glue the joints also
for additional strength.

Auto Mechanic’s Tool Box: The out-
standing feature of the box shown in Figs.
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2 and 3 is that the detachable top unit
holds a tray, which can be set at an
angle, The tray is hinged at one side
and is provided with a door bolt as in
the lower detail of Fig. 3, the bolt
locking the tray in the tilted position.
Then, as the worker is lying under
a car in a more or less eramped posi-
tion, he can look over into the tray
without difficulty in order to select
his tools. Extra space for tools is
available on the flat bottom of the
unit when the tray is tilted. Note
also that the tray division pieces are
slanted somewhat to better hold the
tools at the tilted position. A simpli-
fied locking arrangement assures se-
curity for tools, which are placed in
the lower unit of the hox as in Fig. 2,

DUTSIDE END WiEW INSIDE EMD. VIEW
T T ———

the upper unit serving as a cover., Two
hook-and-plate sets, made and attached
as indicated in the circular detail of Fig.
3, hold one side locked, while the other
side is locked with a hasp and padlock.
Also note that two small steel pins or
dowels are set into the edges of the
lower unit to fit holes in the hottom of
the upper unit to keep both in align-
ment. For extra support at the corners
you can use metal corner braces of the
kind shown in Fig. 2,

Collapsible Tool Box: Next is a carpen-
ter's portable tool box that folds flat and
can be stored in a small space when not in
use. It can be kept in a large tool chest if
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Here iz @ corpenter’s chest of which the top half of
each side drops down, and legs pivated to the drop
sides are swung out, after which the whele assembly
is locked in this position so thot the bax forms a
sturdy sowhorse at just the right height. Tools are re-
moved and reploced conveniently through the epen
sides and svitable handhelds are provided at the ends
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desired. Fig. 4 shows it in use, provided
with a strap or sash cord so that it can be
slung over the shoulder. The method of
folding it is shown in Fig. 5. The bottom
folds against one side and the ends, each
cf which consists of three separate pieces,
fold toward the inside. Six hinges are re-
quired at each end. No top is required as
the purpose is just to carry a few needed
tools on the job where it is not desired to
transport a large chest.

Combined Tool Box and Sawhorse: With
the tool box shown in Figs. 6 and T, the car-
penter will find it unnecessary to “knock
together” a sawhorse on the job. The box
iz provided with four legs that swing down
at the proper angle and make the assembly
a strong and rigid sawhorse. As the drop
sides are opened, large openings are pro-
vided through which tools may be removed
or replaced in the box. The pivot bolts of
the legs pass through wedges, drop sides
and legs. In the “open™ position, anchor
bolts pass through these memhers as well
as through the fixed sides of the box. Pro-
vided with wing nuts, these bolts can be
ingerted and drawn up tightly in a few
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moments and they are carried loosely in-
side the box when it is closed. The box is
easily locked; steel pins being driven into
the tep edges of the drop sides. When these
sides are in the “closed” position the pins
fit into holes in the underside of the cover,
Then the latter is secured with a padlock
through the hasp as shown.

General Utility Tool Box for Household-
er: Fig. 8 shows a simplified tool box hav-
ing hand grips at the ends and provided
with a sliding tray, which can be moved
toward either end in order to get at tools
underneath. Made of ¥2-in. stock, the box
is assembled either with wood screws or
nails and the corners are further strength-
ened with vertical corner strips as shown,
which are glued and nailed in place. In
assembling the lid, which consists of a mi-
tered frame fitted with a panel, you can
use corrugated fasteners. These may be
countersunk and puttied over to hide them
and prevent rusting. This method of con-
struection saves work and produces a strong
lid. No lock is indicated, but either a hasp
or a panel-type lock may be fitted to the
chest if desired.

POPULAR MECHANICS



Finishing Cabinet Has a Folding Work Shelf

|
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FOLDING SHELF
oooR BOLT

Used in the industrial-arts department
of a large Chicago high school, this paint
cabinet provides shelves for storage and
has a drop leaf on which painting and fin-
ishing of small articles can be done. In this
way, workbench tops are kept free of paint
smears and stains. Also, the job of taking
inventory of the materials on hand is sim-
plified as they are all grouped and not scat-

tered about on the various benches. The
cabinet is made of 12-in. plywood, and has
two hinged doors at the front, which open
to permit the drop leaf to be lowered, Two
lengths of small chain hold the shelf in
working position. The front edge of the
bottom shelf must be set back far enough
to make room for the drop leaf when it is
raised.—I, M, Fenn, Chicago.

Electric Tools in School Locked by Box Over Wall Outlet

In a manual-training room, students
were kept from operating the electric tools
without the authorization of the instructor
by using a box over the outlet as shown,
Cords from the machines were run through
holes in the cover of the box, which could
be locked with a padlock. The machines
could be plugged in and the cover locked,
after which the cords, which were vulcan-
ized to the rubber plugs, could be pulled
from the outlets, but they could not be in-
gerted again until the box was unlocked.

[Initials may be burned into hammer
handles or other wood surfaces by first
forming the letters on the surface to be
marked with rubber cement and touching
a mateh to them. If they are not burned
deep enough, repeat the process.
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Steam Fitter Carries Packing
For Valves in Flashlight

Maintenance men in factories whose

work requires the packing of wvalves in
steam lines will find an old flashlight case
a handy container for carrying the packing
in their pockets. The reflector and bulb are
removed from the case, and the end of the
packing is threaded through the bulb hole
from the lower end of the case. Then, with
the end of the packing projecting through
the hole, the strand iz wound on a stick to
a depth of two or three layers, after which
the packing is cut off from its reel or ball
and inserted into the flashlight case. In
this way, tangling is avoided. The bottom
cap of a second flashlight is screwed on
the upper end of the case.

Soldering Iron and Pipe Elbow
Make Self-Heated Ladle

Using a small
amount of molten
babbitt metal oc-
casionally, a me-
chanic made this
practical self-
heating ladle for
the job. It consists
of an electric sol-

J
A
SOLDERING IRON

dering iron having a pipe elbow fitted
tightly over the end of the copper, a set
screw being used to lock the elbow in place.
After the iron has become hot, babhitt is
dropped into the elbow and is soon melted,
remaining in this state as long as the cur-
rent is turned on the iron,

Pump-Type Oilcan Made Easily
At a Small Cost

Needing several
pump-type oil-
cans for use in my
shop, I made them
inexpensively
from empty type-
writer oilcans and
pumps of the type
used in cans of
liguid glass-
cleaning solutions.
These pumps can
be purchased for ten cents each if none is
at hand. They are installed in the cans and
triggers provided to operate them as indi-
cated.—R. H. Graham, Gatun, Canal Zone.
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Sandbags Weight Disk Harrow
When Working Hard Soil

When plowing or disk-harrowing hard
soils, or sod and heavy cover crops, it is
often necessary to weight the implement to
force penetration to the desired depth.
Good weights for this purpose are made by
filling sacks with dry, fine sand. Such
weights will stay anywhere they are placed
on an implement without tying them on.

POPULAR MECHANICS



Restoring
Antique
Furniture

By R. C. Stahler

Part II—Finishing Methods

AFTER you have made all major repairs

on your antique piece and sanded it
smooth, you are ready for finishing. First
comes staining which is very important as
you can ruin the appearance of an other-
wise beautiful piece by improper use and
application of stain. Mix and apply stains
in natural light. Acid, spirit and penetrat-
ing stains are difficult to apply evenly.
Colors in oil, used in oil stains, are not per-
manent, and in time will fade out. Oil
stain is popular because it is easy to apply.
Dye, or water stain, is the best and is as
permanent as the wood itself, It must,
however, be applied evenly with a full-
bodied brush, Fig. 18. First, be sure that
the piece requires staining. Unless you
have had to do some bleaching, mahogany,
cherry and maple usually do not require
staining, Pine is best finished in its natural
color,

Dry, sanded wood usually lacks color,
but its approximate tone will be revealed
if you brush water lightly over the entire
piece. If stain is not needed all over, mois-
ten a small area around defects, which you
will fill with colored plastic wood or stick
shellac. Match colors to the moistened
arca. When dry, sand the worlt and finish
by rubbing with No. 00 steel wool.

Parts that have been repaired must now
be tinted, Fig, 19, Moisten and test color as
yvou did before making shellae and plastie-
wood repairs. Dilute the stain, test on sim-
ilar scraps of wood until color is right, then
apply. Use a medicine dropper to propor-
tion small amounts. Do not sand the
stained wood until after the sealer coat is
applied. If the piece is to have an all-over
stain coat, let the stained repair parts dry
first. Woods of more or less uniform grain
will take stain without showing much va-
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Apply water stains evenly with a full-bodied brush,
avoiding sloppy places and “rivers,” which are likely
to streak the wood
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Bring yellow wax to & brown color with a level teaspoon-
ful of dry burnt umber per pound of wax

A clean boord with a coat of high-gloss varnish is

used for testing dry-dull varnish for brush marks.

¥ maorks show ofter 10 min., thin the varnish with
a little turpentine

riation of color. Fancy butt, burl and
erotch woods, however, reveal a wide color
range. Therefore, repaired parts and all-
over stains for such wood should be tested
on pieces of similar grain.

If you suspect that a reddish penetrating
stain has been used previously, test by
coating several spots with shellac. Let
stand for a week or more. If a pink “bleed-
ing" occurs, then use a penetrating stain.
On walnut, stain to a much darker shade to
conceal possible bleeding. If the piece is
maple or pine, nothing can be done as there
is mo suitable bleach or sealer, When stain-
ing is necessary the color to use is deter-
mined by the color of the wood. The sap-
wood of walnut, or butternut—often mis-
called walnut—usually has a warm color.
These woods are found in light to medium-
brown shades. Black walnut may be a dark
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brown to almost black. If necessary to
use this darker wood for light eolored
repairs, it may be bleached, then tinted,

Use no oil stain on cherry, as the oil
has a too darkening effect. A light
brownish-red tone is best. Between a
light and dark colored honey shade is
about right for maple. Curls will come
out much darker, which makes this
wood so desirable. Do not stain ma-
hogany too dark, and aveid a too red-
dish shade. Brown with a hint of red
should be your choice. When the stain
is thoroughly dry, it must be sealed in.

Usually either shellac, shellae-wax
or a varnish finish is best for an antique
piece. Shellac dries dustproof in a few
minutes, and thoroughly hard in a few
hours. White shellac, colored to a very
light brown is best. Mix dry burnt umber,
1 tablespoonful, in denatured alecohol, 3 ta-
blespoonfuls. Let stand 12 hrs., shaking it
occasionally. Stir this ecolor into white
shellac until you get a light brown shade.
For a sealer coat, reduce with denatured
aleohol, 4 parts, and apply evenly. When
dry, sand down the raised grain with No.
7/0 garnet paper. Rub to final smoothness
with No. 00 steel wool and brush the dust
out of the open pores.

Filling the wood is next. This is neces-
sary usually on mahegany, walnut, ete.
However, as pine, maple and cherry are
close grained, generally no filler is needed.
Buy a filler slightly darker than the stain
you are using. Thin with turpentine to a
cream consistency. Use a stiff, stubby
brush, and stroke with the grain. Do only
a small area at a time. Use clean cloths to
rub it off across the grain as indicated by
the photo below Fig, 23. Be sure fo get it
all off, as this material dries hard. A cloth
over an orange stick is useful to remove
filler from panel erevices, carvings, etc.,
Fig. 20. Linseed oil and colors in oil are
part of filler ingredients. These will act as
a stain and will further darken the wood
unless the sealer coat is applied as herein
advised, before filling. Fillers applied over
oil stains will require more time for drying
than ones applied over water stains. In
any event, be sure that the filler in the
pores is thoroughly dry before sanding, If
it isn't, the filler will come out when sand-
ing. While filling, watch for dull spots to
appear and work the filler into the pores
with a pad of burlap, or the palm of your
hand, using a circular, twisting motion,
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When the filler is dry, sand lightly, then
coat the piece with shellac cut one half
with denatured alcohol. Use this same re-
duction for sueccessive coats, Two to four
coats may be required. Between each coat,
sand down the laps, then lightly sand the
entire piece. Do not begin rubbing with
Na. 00 wool until a good gloss is obtained.
After rubbing the shellac down, inspect the
piece for “high” or glossy spots. Cut these
down with wads of discarded worn steel
wool, then use the worn wool to again go
wover the entire piece. By now very little
shellac will be left on the piece, which
means better wearing qualities and a soft
-dull finish.

For a shellac-wax finish, proceed as
above through the sealing, filling, and
-sanding stage, then apply one coat con-
sisting of equal parts of shellac and alcohol.
Let dry, rub down with No. 00 steel wool,
The object now is to have a very thin film

of shellac on the wood. Coat the piece with
brown wax, applied lightly particularly on
.carvings. Yellow wax can be used if it is
colored with dry burnt umber, Fig. 21. In-
stead of walting the usual 20 min., before
polishing with a non-seratching cloth, de-
lay at least 24 hrs. Two or three waxings
may be necessary., Shellac and shellae-
wax finishes wear well on picture and mir=
ror frames, chairs, corner shelves, and
other furniture not subjected to warm food
dishes, beverages, perfume, etc. Such
pieces are better finished with varnish. An
excellent finish, one that closely resembles
the dull sheen of old original finishes, is
had by using a flat varnish which gives a
dull finish upon drying. Coat a elean board
with high-gloss varnish and then use this
for testing dry-dull varnish for brush
marks, Fig. 22. Proceed through the seal-
ing, filling and sanding process as for shel-
lac, but cut the varnish sealer coat only
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When filling wood, watch for dull spots to appear
and work the filler into the wood pores with a pad
of clean burlap

one half with turpentine. After sanding,
apply enough coats of high-grade floor
varnish to produce a high gloss. Sand be-
tween coats with No. 7/0 garnet paper, well
worn but clean. Inspect the paper fre-
guently for “glazing,” particularly when
sanding after filling, for glazed paper will
surely scraich, After three or four days
drying, cut down the high gloss with No. 00
steel wool, and apply dry-dull varnish.
One coat is usually sufficient, but give two
if necessary.

Door for Open-End Mailbox
Protects Newspapers

Home owners who live on rural-delivery
mail routes and have open-end mail boxes
can protect their newspapers against rain
by providing a
swinging door or
damper in the end.
This consists of a
sheet-metal disk
pivoted near the
top by running a
pin through itin a
manner similar to
the way that a stovepipe damper is in-
stalled. It is not necessary for the mail
carrier to open the door; he just pushes the
rolled paper against it.

—W. J. Stark, Eureka, Calif.
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Rear-View Mirror on Tractor
To See Trailing Implement

REAR-VIEW
MIRROR

Attached to a tractor as indicated, a
truck-type rear-view mirror enahles you
to see the trailing implement without keep-
ing your head in an uncomfortable posi-
tion. The mirror is especially helpful when
plowing trashy ground or when pulling a
corn-husking machine, two jobs where you
must watch the trailing implement.

Hanging Scaffold “"Tied In"’
With This Window Bar
Due to a wide projecting cornice, it is
often necessary to “tie in" a hanging scaf-

fold to keep it close to the wall of a build-
ing, using a short rope, which is tied to the
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scaffold and to any convenient window
hook, awning rod, ete. Often the hooks or
rods are unsafe for this purpose because
rust has eaten away the anchoring screws
or bolts. A better way of tying in the scaf-
fold is to use a window bar like the one
shown. This is a sound piece of wood, cut
50 that it ean be wedged between the slides
in which the sash move.

Mice Kept Out of Seed Corn
By Use of Small Funnel

When ears of
seed corn are tied
together in pairs
and hung over a
wire in storage,
mice can be kept
away from the
corn by using two
small funnels, One funnel is placed a few
inches from each end of the wire as shown.
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Schedules and Charts at Hand
Under Glass on Desk Slide

Your semi-pri=-
vate papers, such
as charts and route
maps can be con-
sulted instantly if
they are kept on
one of the slides of
your desk, They
can be thumb-
tacked to the slide,
but a better way is to replace the slide with
one made of plywood, as shown, A piece
of glass will keep the papers in place.

Can on Stake Prevents Splitting
While Driving Into Ground

Having a num-
ber of wood stakes
used in anchoring
portable equip-
ment, a farmer
prevented the up-
per ends from be-
ing split by a maul
when driving
them, by slipping

gl TiM CAM
L WITH ENDE
REMOYED

tin cans over the stakes. Both ends were
removed from the cans, which then served
merely as reinforcing bands.
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Adjusting
Generator Regulators

By C. E. Packer

WHEN generator regulators cause trou-
ble first make sure that the contacts
are perfectly clean and are properly ad-
justed. Fig. 1 shows a regulator with the
cover removed. Generally, there are three
sets of movable contacts. The one desig-
nated C is the cutout. The cutout contacts
are easy to identify as they are always
separated when the generator is not charg-
ing, while the other regulator contaects are
always closed. To determine which one of
the other contacts, A and B, is on the volt-
age part of the regulator and which is on
the current part do this: Bun the motor at
what would be a road speed of about 12
m.p.h. and disconnect the wire from the
regulator terminal marked “BAT.” The
two that open are the ones that regulate
voltage. The other two contrel current.
When a generator is not charging, or a
flickering ammeter needle indicates an in-
termittent charge, test to determine wheth-
the trouble is in the generator or in the
regulator. To do this,

speed up the motor and
then be sure the voltage
contacts are closed, If the
generator charges cor-
rectly, the trouble is in
the regulator. If not, the
trouble is in the genera-
tor or wiring. To clean
and adjust regulator con-
tacts, first smooth them
with a contact file, Fig. 2,
Never use emery cloth or
sandpaper. The spacing

when the contacts are
fully separated should be
approximately 020 in. In
operation, all contacts re-
main closed until the
voltage or current be-
comes excessive. QOutput
is reduced by pryving up
on one end of the spring
anchorage, Fig. 3. Fore-
ing this part down toward
the base increases output.

Final adjustment is
made with the motor run-
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Thin, flat file vsed to clean contact
points os shown above. Prying up
the end of the spring ancherage
as indicated below, reduces output

ning at about a 20 m.p.h.
speed and with all the
lights on. Now the spring
tension of the voltage
portion of the regulator
should be adjusted until
the ammeter hand stands
just to the “charge” side
of zero. The current por-
tion of the regulator is
next. This part protects
the generator against
overloads. Holding the
voltage points together so
they can't separate, speed
up the motor. If the hand
of the ammeter goes all
the way to the “charge”
side, reduce the spring
tension on the current
contacts so that the gen-
erator output will be re-
duced just enough to
keep the ammeter hand
on the seale,
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Short Lengths of Copper Tubing
Straightened by "'Rolling Board”

To straighten short lengths of copper
tubing, one garage mechanic uses a rolling
board. This consists of a wooden trowel
with the underside covered with rubber
from an inner tube. In use, the tubing is
first straightened as much as possible with
the hands, after which it is placed on top
of the bench and rolled over and over with
the board to complete the straightening job.

Flashlight Aids in Backing Car
Qut of Dark Places

One motorist who often has to back his
car in the dark on fishing trips, uses a sim-
ple wire bracket to hold a flashlight on the

FLASHLIGHT
FITS IN HERE

FORK FITS OVER
FLASHLIGHT

BUMPER
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rear bumper. It takes only a few seconds
to slip the bracket on the bumper, and he
likes this arrangement better than a regu-
lar lamp mounted at the rear of the ear,

Acid Removes Metal Strip
From Window Glass

A good method
of removing the
metal strip from
the lower edge of
a broken window
glass is to use sul-
phuric acid. Place
the glass on a flat
surface and tip it
slightly, having the metal strip at the low
side, Then pour the acid on the felt strip
that is packed between the glass and metal.
After an hour or =zo, the metal can be
pulled off easily.

—Lloyd G. Yates, Hubbell, Mich.

Chain of Wrecking Car Covered
To Protect Car Behind

If the hoist chain
on your wrecking
car hangs over the
rear end of the
car, here is a way
to shield the chain
to protect the car
of a motorist be-
hind you if he
should not stop
soon enough, Just
cut out a section
of old tire and fit
it wlth four heavy cords so that it can be
tied around the chain while traveling.
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Leakage in Under-Hood Battery
Tested by Using Mirror

Considerahble
damage may re-
sult to metal parts
and insulation
when gas from a
heavily-charged
battery of the un-
der-hood type
leaks out into the
interior from de-
fective vent-duct

MIRROR
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walls or their connections to the vent holes.
Leakage at either of these points can be
determined by holding a newly-polished
mirror over the duets while the battery is
being charged. If fumes are escaping, they
will cloud the mirror surface.

—W. C. Wilhite, Carlinville, I11.

Tool Made From Radiator Hose
Removes Headlight Bulbs

Affording an
excellent grip with
8 minimum
amount of pres-
sure, this simple
tool for removing
auto headlight
bulbs is made
from a 4-in. piece
of ordinary radia-
tor hose. One end
is slotted to pro-
vide more con-
tacting surface on
the bulb while the
other end is plugged to prevent the hose
being crushed when pressure is applied.

B
FADIATOR HUS

Breast Drill and Emery Cloth
Clean Carbon From Valves

The next time you have a valve job try
cleaning the valves of carbon by using em-
ery cloth and a breast drill. After remov-
ing a valve, chuck it in the drill and then
rotate it against a piece of cloth as shown,

—Ivan J. Stretten, Detroit, Mich.
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- found that a slot-

Skid Chains Put on Wheels Easily
With Aid of Cleated Block

e e,

Difficulty of putting on skid chains with-
out jacking up the wheels can be avoided
by using a block fitted with cleats as shown,
The chain is stretched over the block with
the cross links between the cleats. Then
the ecar is backed onto the block and the
chain fastened around the wheel The
cleats allow free movement of the cross
links under the tire so that the chain can
be pulled up by hand and fastened tightly
around the wheel.

—Frank Petruzzi, Hazleton, Pa.

Flow of Liquid Into Hydrometer
Controlled by Slotted Cork

In my work I
have frequent use
for a hydrometer,
and usually desire
just a certain
amount of liguid
to flow into the
barrel for testing
purposes. To con-
trol the flow, 1

ted cork inserted
into the end of the
barrel inside the
rubber bulb did the trick. The size of =lot
will depend on the amount of liguid desired
in the hydrometer, and will have to be de-

termined by experiment.
—David T. Webb, San Pedro, Calif.
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Rubber Tube Extension on Qilcan
Lubricates Sticky Valves

It is a simple matter to put penetrating
oil on a sticky valve of a motor if you use
a length of rubber tubing on the end of an
oilean spout. First insert a length of wire
inside of the tube, then slip the latter over
the spout. The wire tends to stiffen the
tube and helps to make it keep the contour
to which it is bent. In use, remove the

spark plug from the cylinder that has the
sticky valve and insert the oilcan, direct-
ing the tube toward the walve, which
should be in an open position as indicated
by the lower detail. This is much better
than merely remmoving the spark plug and
squirting oil in the general direction of the
valve —W. C. Acker, San Francisco, Calif,

Strap-On Skid Chains Attached
Easily With Aid of Wire

Attaching strap-
on skid chains to a
disk wheel is not a
difficult job if you
use a piece of wire
to pull the chain
through the wheel
slots. A length of
hard-drawn cop-
per wire is best for
this purpose. Give
it a curved shape
at one end so that
it can be pushed
through the wheel “
slot and the end will appear above the tire.
Form a small hook on the end to engage
in a hole punched in the end of the chain
strap.—A. T. Lawton, Ottawa, Can.

Arm Yourself With Many Practical Ideas
By Getting This Free 128-pp. Guide to Opportunities

— Are you looking for greater opportunities—
a better position—more income—some lucra-
tive small business or profitable hobby par-
ticularly suitable for you? Or, do you want
craftwork ideas to make your spare time pay
extra dividends? Then, don't fail to send to-
day for wyour copy of “A Billion Ideas."
This new, illustrated catalogue of ideas was
especially prepared for practical-minded
people who want to know about many useful
books on moneymaking subjects and want
shop-tested hahdicraft plans to make things.
This book is an “eye-opener” to numerous
opportunities. It's an inspiration to find out
what others have done and what you too
can do! Don’t miss it!

Dept. 500 — Popular Mechanics Press, 200 East Ontario Street, Chicago, Illinois
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ew Workshop
/

@ A practical, up-to-the-minute, modern workshop .'I
llbrary contalning over 1408 photographs and line
drawings—covering every phase of operation and |“— -
mailntenance of every major workshop motor-driven —

tool—with hundreds of speclal operations explalned

—vwaluable shop hints, short cuts, and scores of time-
saving tables. Shows you how to operate all major motor-
driven tools, how to use all accessories properly, how to
perform every lmportant operation, how to obtain unusual
results, how to solve shop kinks and problems and how to

keep your tools and aﬂc!ﬁﬁﬂriﬂ up to top efficiency. Every EE"%';‘E !'r-fl Eﬂf
operation  “shop-tested™ by practical craftsmen. The arn Work-
greatest shop book value in years. Read the partial lisc shop Library
of contents below—and then mail the coupon TODAY! F‘;—'{,éﬂ;—']:m;c et

What you get in this Modern Workshop Library

Circular Saw & Jolnter — Rip-

ing; Saw Projection; Use of

oulding Fence; Crosscutting;
Miters; Cotting to Length: Fe-
sawing; Rabbeting; Tilt Tahle
Oiperations; Taper Ripping; Spline
Groowves; Cutting Curves; Pro-
duction Work; Pattern Sawlng;
Cove Cutting; Long Work; Gang
Eaws; Simple Tenoning Jig. The
Moulding Head and its use; the
use of Abrasive Wheels, Dado
Flead, Tenond Jig; Common
Wood Joints; Jeinber (peratbons;
Jointing an Edge; Side Pressure
Jointing an End; Surfacing; Rab-
beting; Beveling; Taper Jointing;
Tapering in the Round; Stop
Chamiering.

Lathe —Wood turning, metal
turming and metal spinning, In-
cluding: Spindle Toming: Face-
plate and Chuck Tumning; Special
Turning Operations; Post Bloeck-
ing; Owal Toumings; Split Turn-
ings; Turmed Boxes; Duplicats
Turping; Spiral Tomings; Haol-
low Spirals, Fluting and Reeding;
Use of Lathe attachments; Jigs
and Fixtures; YWood Finighing;
etal Turning Operations; Spin-
ning Equipment; Methodas of
Working; Special Spinning
Chucks and Appendix containing
tap drifl sizesg P‘t:-luliil:g Mate-
rials; Decimal Equivalents; Table

Examine this Library at our risk— Send Coupon

of Taper Cuts; Grinding Angles
for Wood Turning.

Band Saw & Scroll Saw — Rip-
plng ind R:ﬂwmi; Use of Stand-
ard Fence; The Ripping Blade;
Ripping Curves; Tilt Table Oper-
ations; Cutting off with Fence
and Gage; T.I'_:m_ of Stop Fod ; Cut-
off Block; Using Clamp attach-
ment; C:mnn:l:r.tmg Wide Svock—
Cutting Cl'r{'h:al',f,lF Comstruction;
Cutting Glue Blocks; Round
Cormers; Circular Ralls: Sanding;
Compound Band Sawing; the
Cabriole Leg; Compound-Sawed
Turnings; Urnamental Work;
Sawing in Multiple; Ripping
Thick Stock; Split Dowelds; Taper=
ing Jigs:; Marking Turning
Squares; Pattern Sawing; Beveled
Curves Metal Cutting; Scroll Saw
Operations; Sanding and Filing.

Drill Press— Methods of Laying
Out Drill Press Work Use of
Wood Bits; Sanding Droms and
Grinding Wheels; Drill Proctice
in Wood; Use apnd Grinding of
Twrist Dirills; Drilling and Tap-
ping in Metal; Routing, Shaping
and Mortising on the drill press;
Miscellaneons drill press operas
tions and epecial uwseful ideas.

Abrasive Tools — Buffer, Belt
and LHak sapder attachments—
Explanation of Different Abra-

With every

“HowtaMake
Bion ] with

Extremely valuable. Givea
numerous examples of suc-
creasful money-making plans
used by ownersel lowcost toals,

sives; How te Sharpen Tools;
Grinding Shaper Cottors; Grind-
ing Twist Drills; How to LUlse
Sanding Drums, Cat-Off Whesls.

Shaper— Shaper Adjustments
Cutters and Collars; Shaping
withh guides; with collars; with
mtterns; Use of Forme; Jigs and
‘ixtures; Application of Shaper
Cutters; Grinding Shaper Cuatters.

Practical Finishing Metheds

The book that every shop-
man has been waiting for.
Tells how to do every pos-
gible fAnishing operatlon—
how to prepere the work,
ftowr to stain, Al varmish
—lacguer. .‘r'ru:-ttr use of
spray gun and brush. Hew
1o finish metal, how to mix
yvour own low cost mabe-
riala. Silk screen CEss.
Guide on ave nishing
operation giving secret
methoeds developed over
HANY YEars.

You can inspect the Delta

SR — [

Modern Weorkshop Library Modern Workshop Library Divislon [B81-K)

without ﬁah?r:g”a penny. Sim- The Delta Manufacturing Company
&00-634 E. Vienns Ave., Milwaukee

r
I
?—n—ﬂ :
piy fill out and mail coupon Ik ol
o i Gentlemen: [ enclose §2 for which please
todday. When the complete 1 | pend me complete Modern Workshop Library,
brary, plus the FREE extra | oo 008 plus FREE gift book. It ks under-
gilt book arrives, postpaid, in- smﬁ that if T am not {ully satisfied. I can re-
L]
1
i
1
i
(]
L}
!
1
[}

spect it thoroughly. 1§ you tarn the library and yoo will reflund every

aren’t fully satisfed in every penny | paid, including return postage.

way—yoi can return the li-
M I Lw Ai“ hrary—and every ponny you
\»” have pald, including return

postage, will be prompily re-
Tafded—without guesticns.

B T R

[ ———
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MORE ENJOYMENT

with this THREE-WAY
AUTOMATIC .22 RIFLE

| This 22 rifle has everything!
Imstant adjustment of the erosz.
bolt enables you to nse it as (1)
amtomatie, (2) bolt action re-
peater, (3) single loader. Az au-
tomatic, it shoots 22 Long Rifle
+ - » Regular or High Speed. Op-
erated by hand, it choots all 22
Long Rifle, 22 Long and 22
Shert Cartridges. You'll enjoy
every featore of it: Barrel of
traditional Savage accuracy.
Action simple, positive, easily
dismounted without tools.
Stock of handsome American
walnut, man’s size, well propor-
tioned for excellent balance
and steady holding gualities.

.’JI

Patented trigger release mech-
anism assures positive function
ing. On automatic, you can
shoot 15 shots in rapid succes-
gion . . just as fast as you can
pull the trigger.

MODEL 6 51 815
Tubular Magazine

(I leeeirafed)
MODEL 7

Clip Magazine . . .’1 6"

| sk your dealer fo show them fo you.

FREE CATALOG

Write Savage Armas Corporation
Diept. 2802, Utica, N.Y.
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Drugs and Perfumes by the Acre

(Continued fram poage BY)

Medicine, cosmetics, and kindred indus-
tries demand large quantities of natural
oils, alkaloids and preparations in spite of
the substitutes provided by chemistry.
Digitalis, the common foxglove, is an im-
portant heart stimulant. Belladonna, often
called deadly nightshade, is used by eye
specialists to dilate the pupils of the eyes.
Stramonium, derived from Jimson weed,
combats asthma. Orrisroot is used as a
scent and flavor.

Pyrethrum, which looks like a daisy and
is a member of the chrysanthemum family,
is an important insecticide because it is
toxic to all cold-blooded life. As much as
14,000,000 pounds of dried pyrethrum flow-
ers have been imported annually with a
varying market price of from 11 to 30 cents
a pound. Scores of herbs are in demand,

Boneset, blue flag, burdock, cascara bark,
dandelion, ginseng, goldenseal and seneca
root are among our native botanical drug
herbs. These and others are often gathered
wild, although incomes are unusually low
for the time involved. In the Blue Ridge
Mountain section of North Carolina, white
pine bark, wild cherry bark, sassafras bark
and mandrake root are collected.

Such herbs as aconite, arnica and seneca
grow best in the northern part of the coun-
try. Belladonna and digitalis, among oth-
ers, grow best in warmer climates., Gin-
seng and goldenseal, being forest plants,
must be cultivated under shade.

Early this year dried belladonna leaves
were selling for $1.80 a pound as against
38 cents a pound two years ago; dandelion
roots were B0 cents a pound, dried, as
against a former price of 14 cents; and orris
root was 80 cents a pound instead of 11
cents. These wholesale prices are above
the prices paid to growers, but they indi-
cate the market.

Goldenseal is being cultivated in Wash-
ington, ephedra has been grown experi-
mentally by the South Dakota state college
and pyrethrum flowers are being raised
commercially in southern California. Nux
vomica, from which strychnine is made,
asafetida, which is used in sauces, psyllium
seed, henbane and other lesser known drug
crops appear to have promise when they
are introduced into this country.

Lack of foreign supplies has likewise
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boosted the prices of cuhna_.ijx _h:rhs. 'llJ
ragon, shallots, sweet fennel and sweet
marjoram are used in sauces and dressings.
}Sﬁzet basil is a good salad herb, thyme and

“Asage are excellent in soups and rosemary
4}’311& oregano are used with meats.

) Most culinary herbs take up little space
and are easy to raise, in fact a window box
! is sufficient for growing a few varieties of
. plants. In most cases only the leaves are
= used and these are picked, dried and put
away. Frequently the amateur herb grow-
“er finds that his product is better than com-
mercial preparations that may be adulter-
ated with ground-up stalks and other non-
essential matter. In some locations it may
be possible to raise herbs to sell to restau-
rants and grocers,

H:“? Essential oils ranging from castor oil to
oil of lavender flowers and oil of geranium
form another sort of crop that appears
promising. In some cases the return per
acre is greater when an herb or shrub is
for its oil, although a steam boiler,
retort, and condenser for distilling the oils
are required. Extensive experiments have
been conducted by the Department of Ag-
riculture in raising rose geraniums for
g their oil and although at present prices as

much as $100 an acre net may be earned
from such a crop, prices are subject to
fluctuation. Spearmint, wintergreen,
wormwood, and peppermint are other “oil”
crops tried in the United States.

One grower who raises gardenias for the
cut flower market successfully manufac-
tures gardenia oil as a by-product in the
-season. Forty thousand flowers must
be handled to create a pound of essence,
which suggests that the venture would not
" be profitable by itself.

In California machines that harvest flow-
r blooms rapidly and economically are
being tried out, since If harvesting costs
\e— can be reduced the United States would no
longer need to depend on France for ex-
pensive natural perfumes, A new perfume
extraction process in which petroleum
ether is used to distill off the essence from
flowers is being perfected. This promises

to replace costlier methods.

@[ Names and addresses listed in the index,
page 4-A, show where to buy manufac-
tured products deseribed in this magazine.
Say you saw it in Popular Mechanics.
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TOUGH ON DIL-PUMPING
GENTLE ON CYLINDER WALLS

The money you waste on exira quarts of
oil is the least expense of driving an ofl-
pumper. For cil-pumping usually means
that rapid evlinder wear has sterted—
and thal means a long trail of frouble
and expense.

At the first sign of eil-pumping,
replace your worn rings with Hastings
Steel-Vent Pislon Rings. They put & quick
siop to oil-pumping, check cylinder wear
and aveld high repair bills later.

Any good mechanic can install them
—quickly and economically.

HNote o Usad Car Buyers : Ask the dealer if it is
Steel-YentReconditioned. It'n a better buy if it is.

HASTINGS MFG. CO., HASTINGS, MICH.
Toronto and Winnipag

| SHASHNGS>

I."_-.'-TI'FL {.ﬂrL[' :..I'JLLnLI:-;.;LéF_
IN CARS, TRUCKS AND TRACTORS

BUT OH $0 GENZI;E
¢
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NOT A CHOO-CHOO, JUNIOR.
JUST A CAR THAT NEEDS SANI-
FLUSH IN THE RADIATOR

sold Eiﬁln;—irgn‘smrﬂ-
s, The Fygienic

B. Cantomn, Ohio.

Dont Gamble

Guard against trouble
from Minor Injuries-

%5 Burns.Cuts

Seratches, Brulses or Sealds. Be wise. Cluned acninst Infestlons
which may “lay you up.” Cleanse wound instantly, Then apply
effoctive, Inhibltory antiseptls OTL-D=-B0L (formerly Oil-of-Balt),
Tsed for over 40 vears In thousands of foctories, garages, Indastrial
firat old stations, fre departments and homes. Worka four Ways:
Combata infeetlon; helps check oozing of blood; stimulntes lheal-
Imir; quickly helps reliove pain. Only 5le at your druggist's. Muost
satiafy you or ¥our money back. Get Messo's OIL-0-50L today.
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Building Tomorrow's Navy

[Continved from page 37)
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German dive bombers off Sicily and Crete,

the British situation in the Mediterranean -

would be far more favorable. Further-
more, these multiple guns are the best
weapon against torpedo boats. Our Navy
has secured an appropriation to arm all our
ships with plenty of multiple mounts for
protection against torpedo planes, dive
bombers and speedy surface craft.

Although not new, the aireraft carrier is
having its first effective use. The chief
consequence of its use by the British is the
relative searcity of such commerce raiders
as the Emden and Karlsruhe of world-war
fame. This is all the more remarkable since
the Nazis, controlling the coastline from
Norway to Spain, can send out raiders
whenever they choose. Their difficulty is
no longer in reaching the open sea—it is
staying there; and what makes it danger-
ous to stay there is the aircraft carrier. Its
planes search enormous areas in a day and
concentrate an overwhelming force of
planes on any enemy ship sighted, as the
Bismarck discovered fatally. Consequent-
ly the Germans, aside from ocecasional
forays in thick weather, use surface raid-
ers only in remote areas where they have
merely nuisance value.

The aircraft carrier, however, has its .

own defense problem. Offering a big target
from the air and easily vulnerable to sub-
marihes, since it must steam in a straight
line while planes land and take off, it needs
an antiaireraft cruiser to ward off bombers
and a screen of antisubmarine vessels,

To protect convoys, Britain is building
two types of craft, the escort vessel and the
corvette. Both are practically unarmored
and too slow for service with the fleet.
Nevertheless, they have practically the
same depth-charge equipment and listen-
ing gear as a destroyer; so are highly effec-
tive against submarines. A typical escort
vessel ig 250 feet long, displaces 1,200 tons,
can make 19 knots, mounts eight 4-inch
antiaireraft guns and a pom-pom. A typ-
ical corvette is 190 feet long, displaces
about 500 tons, makes 17 knots and mounts
only a single 4-inch gun and a pom-pom.

The larger vessel has the advantage of a
powerful antiaircraft battery and higher
speed. The smaller vessel can be built
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more quickly and cheaply, costs less for
upkeep, presents a smaller, more maneu-
verable target and requires a crew of only
50 men compared with 120 for an escort
vessel and 150 for a destroyer.

Another sensational innovation is the
greatly improved motor torpedo boat. In
the war of 1914-18 it was a fair-weather
craft, and threw a bow wave so conspicu-
ous as to render a surprise attack next to
impossible. Today's British speedboats are
so light and highly powered that they skim
over the water. Their two main engines
are supplemented by a third small motor.
This center engine can drive the boat at
about nine knots, at which the bow wave
is negligible and propeller noise so slight it
cannot be picked up by enemy hydro-
phones. Thus the boat can creep up on one
engine at night, fire its torpedoes and es-
cape at full speed with main engines on.

America is not slow to learn. Already,
the Navy is massing a fleet of motor tor-
pedo boats. Typical is the PT-10, powered
with three 1,350-horsepower engines, ca-
pable of 52 knots or 60 miles an hour in
smooth water and 40 knots against 15-foot
waves. Specialized antisubmarine patrol
craft are also being built, and it is under-
stood the Navy budget plans 400 new escort
and patrol vessels, sub chasers and mine
sweepers. No battle fleet in dangerous wa-
ters is faster than its mine sweepers.

Sending an American fleet into action
requires much preparatory organization.
It presupposes the readiness of a host of
auxiliary vessels, tankers or handy bases
for refueling, tugs and repair ships, hospi-
tal ships, seaplane tenders and many other
specialized vessels. A surprise incursion
into enemy waters may depend on taking
advantage of fog or rain predicted by the
Navy's long-range forecasters. Or the bal-
ance between victory and defeat may be
weighed by ability of the naval air force
to drive enemy planes out of the sky.

American shipyards are turning out
warcraft even faster than Navy schedules
contemplated. The ships will be the best
that American brains and skill can produce
—and that best has always been good.

The opinions or assertions contained in this article
are the private ones of the writer ond not to be con-
strued as official or reflecting the views of the Mavy
Department or the naval service ot large.
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DOES YOUR CAR NEED
MORE POWER ?

You con get it by replacing with Edison HC*
Spark Plugs. They. alone, it your pre-"41 car,
with all the advantages thal are leading
engine designers lo rapidly adopt the liny.
racing fype plug. You get laosler cooling . . .
more power without melor "ping™ . . . greater
fuel economy . . . premium performance with
regular gas . . . and longer life. Modernize
the power of your car. Replace with Edison

HC Plugs. They cosl no more.

Edison-Splitdorf Corp., West Orange, M. J.

LEAK-PROOF GASKEY

Only Edison Spark Plugs
hava the palented spun-on,
solid copper gaskel, always
parfectly centerad. Assures
100%, compression-tight fit,
and never needs replece-
mant.

*High Compression

14mm and 1 imen
1mm Edisem ALONE
Edisen was a pia- makes the 10 mm
et in destleaing
ki raging Lype
spark plig.

LR LT L]

TYPE apsri plug
i1 W pre-"d] can

HC SPARK PLUGS

N
i



WATERPROOF
plastic resin GLUE

—*Z QUICK MIXING WITH COLD WATER
No oouble to prepare. Just add che
required amount of cold warer—and
the powder dissolves making a smooth
liguad.

READY TO USE IN 30 SECONDS
No waiting around before you apply
the glue. It is ready to use as so0n as
mixed —joints may be worked lighely
after four hours drying,

= SUNPROOF — WATERPROOF Joints
= hold firm even up to temp. of 160°F

- “J[Lr[ﬂ':)(ﬂ even though sub-
n-u.r;_.,r_m tor months.

L LASTING STRENGTH Holds for years
'(:'. —with the glue stronger than the
L Joints it holds,

%?

4 HANDY SIZES
10¢ 25¢ 50¢ 85¢

PROTECT YOUR TOOLS FROM THEFT
Write -'|I.I| whegirizily amy e or dssips on bha
hagdhent ac Anest iocls lnh.uul.ulnu nr mEy
sl |l|-'| 'Irlllrg on papet with pen or pepeldl.

Complets Outlit $3.50 — Frigid Luyshara
fﬂl-r sl il III -'r atwd estculer dres. Weits todey.

Fa ' Pl

Hr :?: %

iESﬂHiF Fle I:-'II JEIT 5., Jlark 5., Portiand, O, mxl__m

L% GENUINE U.S. BARGAINS

©. 0. WOOL BLANKETS (USED) . $2.19
MCCLELLAN SADDLES {L_IEE[:I] « F.05
U.S, ARMY PUP TENTS (USED) . 2.50
GAS MASK BAGS (MEW)...... LB
Thousands of Other Bargains in Miliary, Cutdoor
& Sport Goods for Huniter, Farmer Scout Send 10g
for M1-papecatalog teturned with Frat o der.

A and N SUPPLY CD.
47230 LESTER ST. RICHMOND, VA,

KEEP YOUR DOGS FREE FROM WORMS

NEMA c.v5uies

Llse Nema Capsules to remove large
roundworms and hookworms,
EFFECTIYE — DEFPENDABLE

Drug Steres Sall
PARKE-DAVIS Products

MAIL COUPON TODAY

Wiite 13 Animal Indusiry Dept. Deak N-60-
PARKE, DAVIS & CO., DETROIT, MICH
Send FREE Bosklat Me. 652

HAME
ADDRESS
ciTy
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BeatingTrouble to the Punch

{Continued from poge #5)

tical flood eonditions, the engineers put
their new equipment to the test. In a down-
pour, crews of workmen on opposite sides
of the same raging Santa Clara went to
work. Flares signaled men across the river
to stand by.

A cannon flung a line out across the riv-
er, There was an anxious minute, then the
red glare of a signal fusee showed in the
distance. The cross river crew, 500 feet
away, had the line. In a few moments com-
munication was set up.

Meanwhile gasoline generators on trac-
tor treads were unloaded and scon flood-
lights were glaring. Portable “A" frames
made of sections of six-inch steel pipe
were unslung., Small tractors scooped out
shelves to hold the frames, crews dug
swiftly to install deadmen anchors and in
15 minutes the frames were in place.

While this was being done, men were
welding six-inch pipe sections into 36-foot
lengths., As soon as the cable could be tied
to “A” frames, men were sent over the
torrent in bosun's chairs. At regular inter-
vals they placed suspender rings to support
new pipe, high above reach of water.

Now began the task of laying that pipe—
500 feet of it—over the river. In darkness
the men worked, carrying 36-foot sections
acrogs on their high lines, and hanging
them from suspender rings. Welders
guickly followed to close the joints. By
dawn the task was completed, gas was
rushing through the emergency pipe.

At the spot where disaster nearly oc-
curred gas officials have built two huge
towers which carry new pipe on suspension
lines above the river.

The story of telephone trouble shooting
must be written around Sir Charles
Wheatstone, English physicist, who devel-
oped an electrical cireuit nearly 100 years
ago that continues to play an important
part in wire communication. The Wheat-
stone Bridge provides a means of telling
almost exactly where wires are crossed,
grounded or broken; where moisture has
penetrated eable sheaths, and even where
to find birds' nests and kites.

Without the Bridge, men would have to
patrol the miles of line until the point of
trouble was loeated. In winter, particularly
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in isolated and mountainous regions, this
might mean days of difficult travel.

Trouble shooting aerial cable is accom-
plished in numerous ways. Simplest of
these is visual inspection, in which a man
“rides the cables” and checks possible
holes by holding a mirror underneath, The
“enemy” of all linemen, of course, is mois-
ture. Telephone repairmen find that semi-
arid climates, in which long dry seasons
are followed by flood conditions, present a
peculiar problem. Tiny beetles which bore
their holes through the lead sheaths and
lay eggs are the culprits. When these hatch
the main office inevitably records a de-
crease in efficiency.

One unigue cable protection is the gas
pressure method. Nitrogen is pumped into
the cable, filling the minute spaces be-
tween the wires, When the pressure is
lowered due to leakage an electric alarm is
set off and the leak is immediately traced.

In underground cable the “enemy” is
electrolysis—the chemical decomposition
of the lead cable sheath. One important
cause is the unavoidable leakage of current
from rails of eleetrie railway systems,

In the last few months the Bell system
has started laying a 1,600-mile under-
ground cable from Sacramento to Omaha
—to cost nearly $20,000,000. This cable will
be the fifth transcontinental telephone line,
and the first underground. It will increase
the number of available cireuits 50 percent
and ultimately almost triple efficiency.

Two tractors are working west from
Denver, cutting 30-inch furrows, into
which a new-type cable with resistant
steel armor is laid. When service begins
a person will speak over one line and hear
over the other, naturally unaware of it.

The theory is that specially treated steel
insulated cable, planted underground, will
_dispense with the trouble shooting now so
imperative in pole-strung cable,

The task is a huge one, especially in
planting the cable over mountains and riv-
ers. Experience has taught engineers that
in flood conditions, the approaches to
bridges are most likely to wash away. The
possibility of the line going out is removed
by fastening the line to piles, planted deep
at thesze points,

This mammoth project represents the
trend in trouble shooting—eliminating the
cause before the trouble occurs.
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“9¢ “Thinks’ for Jtsal)"”

"Mistake-proof” features make it the ideal color camera,
The essentials of successful color phorography . . . ac-
curate shurter speeds . . . correct exposure over entire
icrure area...and exposure meter. . . are all built-in
earures. Nothing more to buy, except film!
Here is the camera you have been waidng for. ..
a fool-proof, precision-built candid camera thae takes
double-frame pictures on any make of 35 mm, film,
color or black and whire,
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“MISTAKE-PROOF"
FEATURES

Eliminate Costly Errars

A =Rewind knob, B=—
Automatic Film Transport.
C —Retractable Lens
Mount. D — Body Shuteer
Release, E — Exclusive
“Filminder."! F—Builr-in
Exposure Mever and Calou-
lator. G—Precision Focusing Mount, H=Built-in Photo-flash Syn-
chronizer, I —Buile-in Optical View Finder. ] —Exposure Counter.
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Dinosaur Detectives
{Continued from page 69)

The actual footprints of two varieties of
dinosaurs, the sauropod or vegetarian spe-
cies, and the carnivorous, three-toed, bird-
footed type were chiseled out of a river
bed where they had been preserved in
limestone for an estimated 120,000,000
years. Their mutual relations were ap-
proximately the same as those of the oxen
and the tiger, or the sheep and the wolf.

In scores of footprints, moving parallel
along the river bed, the smaller, more
vicious dinosaur can be pictured licking
his reptilian chops over the breakfast that
the overstuffed sauropod will make.

And this is despite the fact that his prints
are not nearly as large as those of the
sauropod whose ineredible feet left inden-
tations 54 inches long, comparing very well
with the inside of an average bathtub.

While the museum scientists would not
hazard a guess that the flesh-eater had
slain the vegetable-eating reptile they did
make several deductions of importance.
His body was so huge that he could move
with utmost difficulty on land and had be-
come a dweller of brackish marshes and
shallow beaches where the water support-
ed his huge bulk.

They also determined that the wcmty»i
although 500 miles from the waters of the
Gulf of Mexico, had once been covered
with a shallow water area frequently in-
vaded by the nearby ocean, which aec-
counted for the survival of the sauropod
millions of years after it had vanished from
its scattered haunts in the more northerly
sections of the continent. This was estab-
lished by the fact that shell-bearing strata
were found both above and below the level
at which the footprints were indented. And
palm leaves indicated a tropical climate.

After building a cofferdam to shut off
the flow of water, the dinosaur detectives
chiseled out a section of limestone 29 feet
long and 7 feet wide which included three
full sets of footprints of the serpentine
giant. After water had been cleared from
the slab, the mechanics of its handling were
simple. The footprints were, in many cases,
visible even before the filling layer of clay
had been removed from the indentations in
the stone. It was only necessary to dig this

{Continued to page 170)
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Dwoerey Good Fomeeo

with a ~ HARLEY-DAVIDSON

You bet! Life is a continual round of thrills when you own
a Harley-Davidson. Evenings, week ends, every free day—
you swing into the saddle and ride. You go where good
times ARE — inslead of wishing they would come to you.
And think of the fun you’ll have as you pal with other
enthusiastic riders at rallies, gypsy tours, race meets, hill-
climbs and other rip-roaring motorcycle events. See your
Harley-Davidson dealer — ask about his Easy Pay Plans.
L § 5§ 5 & X B & B 0 0 § 0 B B J B |

MAIL COUPON NOW

HARLEY-DAVIDSON MOTOR CO., Dept. P, Milwaukes, Wis

Bend FHEE copy of blg 24-page “'Enthusiast” magatine Flled
with tlirklling motoreyele pichires and stories. Also literalure of
the new Marley-Davidsons, Stamp 18 efclosed fof malling cost,
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The Hull Streamline Auts Compass
Built-in Compensataor
Only $2.95 at Your Dealer
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Dept. PM-5, B0l Washington Eilvd., Chicago, Illinels

g ARC+ WELDER }{

\H“ For Light or Heavy

Nn PoWinding neces -
ken - froem |1I.|I nata w

Has 18 r!:H'vrl fit hiala, E
plicte pland apd 'r-llul.ﬂtll.e el
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Photos show ingenious wses, in shop and
home, of famous “Yankee" Tools. Write to
Dept. P, North Bros. Mfg. Co., Philadelphia.

USE OLD AUTO PARTS

SAVE HUNDREDS OF DOLLARS

I'Uvn[ tools for your hosme workshop—al 6 cost
Biywne can afford, Make them yourself—lathes,
1l presses, sanding machines, shoper, cibculae,

!::nd and scroll saws ond oither power tuali—
from old auLn, aewing machine, fnd other dis-
cardied marts that cost VErY litile, Gel Ve new
boak, *‘Forty Fower Tools You Can Make'', sl
follow simple instructions, disgrams and pho-
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‘51 Earn more Universal
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Tou plow, dise, culilvate. mow. haul, do
belt work, for about 33e & day. Hafe.
trouble-free long life. New plow 1ifL, new
reversd. Hundreds used. Save by buying
from maker. Twa weeks trizl. FREE
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FIONEER MFG. COMPANY

Dept. V-81 West Allis, Wi
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CHAMPION Spank Puygs

In 17TH Victory
1 At Indianapolis 500 Mile Race

Floyd Davis and Mauri Roze
drove te a sensalenal victery in
the 1941 Indionopolis Memorial
Day Classic, using dependable
Champien Spark Plugi.

They wired “We won the Indiancpeolis 500 Mile Roce
today stop You couldn't ask for more perfect, more depend-
able performance than we received from Champion Spark
Plugs stop They cerlainly were a big help in our viclory.''
Thus once again Champions demonsirated in an oulstand-
ing manner that they moke every engine a better parform-
ing engine—yor the Indianapolis race is generally recognized
as the supreme fest for spork plugs. I is significant that
year afier year the victors ond the majority of meney
winners choete Champlions.
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(Continved from page 168)

clay out, brush the tracks clean, separate
the slab from surrounding stone, under-
mine and allow it to break into pieces,
which were shipped to the museum.

After they have been covered with a
layer of glass to represent water, they will
be placed under the skeleton of the giant
t6-foot dinosaur now in the museum,
clearing another jig-saw section to the puz-
zle of life in the past.

Other exploits of Dr. Brown and his as-
sociates are just as spectacular as those of
the recent Texas expedition on which they
removed 44,000 pounds of important spec-
imens. On one occasion they toock from
Beauvais Creek, near Billings, Mont., some
20,000 pieces of bone ranging in size from
pebbles to cocoanuts and when they had
completed its assembly, found themselves
with the skeleton of a dreadnaught, or
armor-plated dinosaur 18 feet long and five
feet wide which inhabited Montana, Wy-
oming and Alberta 120,000,000 vears ago.
This reptile had three rings of fused plates
around its neck, terminating in sharp
spines. Its entire body was covered with
plates ranging up to two inches thick.

On another expedition, dentists’ drills
were necessary to clear the birdlike light-
weight bones of a miniature dinosaur, not
more than 30 inches long, which walked on
its hind legs. The stone encasing the speci-
men was as hard as the bones were fragile.

Dr. Brown uses planes equipped with
aerial cameras and motion picture ma-
chines to supplement his own trained eyes.
He flies over likely fossil beds in the west-
ern states where the arid climate has aided
preservation and locates the pgeological
formations which are most promising and
then sends scouts to examine these places.

vV | V-2 V-3
et Va7 W | %
Theead Wt | KR
Theead Lesgth | T4 | T4 | %4z |

Weight, Grami | [ ] g | Ve

Reltzal Size W-Plug
Champion has designed 3
spark plogs for model gas
engines which give the same
dependable performance as
regular Champions. Sill-
ment sealed. Sillimanite in-
sulator. Alloy needlepoing

electrodes for easy starting.
One piece construction.

CHAMPION

SPARK PLUG CO.
500 Upton Ave.

Toledo . Ohio
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Sign Language for Motorists
(Continued from page 85)

Most important of the regulatory group
is the STOP sign. It is the only sign with a
distinctive octagon shape. In most states
the lettering is black, on a yellow back-
ground. California uses a red background,
with red reflector elements outlining the
letters and red lighting, fixed or flashing,
after dark. “Keep to Right,” “No Left
Turn,” “Middle Lane for Passing Only" are
other examples of the regulatory group.

Among the warning and caution type,
characterized by diamond shape and black
letters on vellow, the most significant is the
SLOW notice. It is used only where a per-
manent hazard exists and calls for instant
reduction of speed. Curve symbols belong
to this group. They are placed only where
the speed of approach cannot safely be
maintained on the curve itself, either be-
cause of high degree curvature, obstructed
visibility, narrowing of pavement or lack
of super-elevation.

Caution signs call for alertness but not
necessarily a reduction of speed. Among
these are such szigns as Slide Area, Side
Road, Drifting Sand, Slippery When Wet,
Hospital Zone, Draw Bridge.

Most portable signs, of which “Men at
Work" is a familiar example, fall under the
caution group. Red flags, indicating that
extreme care should be exercised, are used
with most portable signs.

The guide group includes route markers,
destination, location, mileage and general
information signs. Their functions are ob-
vious.

Because of increasing speeds and ease of
driving, most important signs are reflector-
ized for night travel. This means that words
and symbols are studded with colored glass
buttons to make them self-illuminated by
light refraction from headlamps.

Sign language for motorists fast is be-
coming an international Esperanto, The
first step toward standardization was taken
in 1927 by the American Association of
State Highway Officials with publication
of its Manual on Uniform Traffic Devices
for Streets and Highways. By the time the
great international highway from Alaska
to Patagonia is complete some years hence,
it is probable that motorists will be able to
travel its entire 9,000 miles guided by a
uniform highway sign system.
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Stanley Screw Dnver

No. 25

Blade tempered entire lengeh, Res
cesses forged into butt end which
is driven inta steel bolster . . .

hlade recesses, Four sharp
winge are swaged on outs
side af balster, Blade is [
now becked into bolster . . .

Bosscs are swaged inco

Trude Murk

/

Mg, 45 No. 2%
Small  Standard
blade blade

parallel and tip

Mdlﬂ%

Bolster and blade are driven

| inte handle securely b

draulic press, Wings IME into
hardwood handle so blade cans

not twise,

This patented construction
makes it possible to temper
the blade its entire length,

Mo. 17 providing greater strength,

i Stronger, better insulated,
and with accurately machine
cross=ground tips, the Stanley
MNo. 25 Screw Driver is mada

in 8 lengths, 214" o 12",

blade
See them ot your bardware store, or
write for Catalog 34, which describes

flared r
Lp
all Stanley Tools.

STANLEY TOOLS

Divicion of The Stanley Works, 105 Elrm St., New Britain, Conn.
THE TOOL BOX OF THE WORLD
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Your present power hill
wlll buy a WITTE that
produces power and light
for le a K. W.H. Bave up
to 76%. A Blze for Every
Need. Write today for
finance plan, literaturae
and name of dealer.

WITTE ENGINE WORKS, 1746 Oakland Ave., Kansas City, Mo

Makes marvelous movies at everybody's price
CINE-KODAK EIGHT
e _See it at your dealer’s

QAILER. PARTS CATALOG

NEW
TRAILER OWNERS and BUILDERS

et our mew 48 page 1lueicsisd earalog! All
producie specially deslgned for traller use—win-
dows, tombination fee and electrie refrigerators,
pridercarriage equipment, couplers and 1fting de-
vieed, metal moaldings and rub rails, interlor
|:Ig'.‘11!ng fixtures, stoves, heaters, pumpe Parte

you ecan't get locally, Catzlog mallsd postpaid on
recelpt of 18c coln,  Write toda

MARVEL ‘TRAILER PARTS CO.
Dotrodt, Mich.

19020 Celestine Ave.,
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Uncle Sam’s Iron Fighters
(Continued from page 5)

Brig. General G. M. Barnes of the Army
Ordnance Department says that tanks be-
ing built for the U. S. Army are superior to
any in the world and he credits the Amer-
ican steel industry with developing the
toughest armor at the minimum weight. In
addition, he points out that American tanlks
have a higher horsepower-to-weight ratio
than those of any other nation—a feature
of significance to engineers. It means sim-
ply that the American tank is faster and
more maneuverable than other tanks be-
cause its engine has a lighter load.

Among the problems encountered in tank
design are those of compromises between
desirable characteristics—armor with mo-
bility, weight with speed, compactness with
necessary facilities for erew and arma-
ment, steering with power tracks and oth-
ers. But America’s engineers have over-
come these problems and the armored
divisizms are on the move,

Moré ight for Your Money

(Continved from page 75)

on the wall, Literally the engineer “steps
inside” the lamp to do his work, so much
does the filament image dwarf him.

Light intensity is measured with amaz-
ing accuracy by another device that re-
sembles an overgrown baseball. It is a
spherical photometer, which collects all
the light from a lamp placed inside it and
delivers a definite part of it through a small
circular window to an electric eye. This
causes a lumen meter in front of the oper-
ator to indicate the intensity and this read-
ing is tabulated. The same photometer is
employed during the testing of fluorescent
lamp output.

At a control panel you may see an oper-
ator measuring fluorescent lamps for color.
Sensitive photocells, when used in con-
junction with proper color filters, fault-
lessly respond to the various fluorescent
colors. By reading the proper meters, the
operator determines at a glance the exact
color matching for replacement lamps.

Distribution measurements of incandes-
cent light sources ean be obtained easily
with the aid of another odd-looking appa-
ratus. Light from any angle is reflected to
an indicating photocell by means of a ro-
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tating mirror. A somewhat similar device
employing a mirror is designed to measure
the distribution of street lighting units. A
mirror reflects light from the unit back to a
photocell at the other end of the room
where a reading iz taken. Movement of the
mirror gives light readings in the vertical
plane, while rotation of the lamp unit itself
affords readings in the horizontal plane. A
circular shield in front of the unit pre-
vents direct light from reaching the photo-
cell,

Then there is the icosahedron, or 20-
sided polyhedron, in which lamps larger
than 2,000 watts are tested for efficiency
and output. This device, large enough for
the research engineer to enter and check
up on certain features of a lamp under test,
aids in measuring lighting units of the size
of street lamps,

With an instrument known as the reflec-
tometer, engineers study the transmission
of light through the reflection of light from
various media. By determining the trans-
mission factors of various substances, they
learn to design fixtures which diffuse as
much light as possible, so as to reduce sur-
face brightness, yet at the same time,
transmit as high a percentage of light as
possible, The eyepiece of the reflectometer
resembles the familiar stereopticon.

In one lamp laboratory is a 100-foot pro-
jection range equipped with apparatus for
measuring the candlepower of automotive
headlights, locomotive and battleship
searchlights, giant airport projectors and
floadlights.

From these and many other tests comes
the information which makes it possible
for the customer to get more light for his
mMoney.

Rubber Band Sheathes Fishhook
And Keeps Line Tight on Pole

Wrapped around
the end of a fish-
ing pole, a rubber
band is a good
place to keep the
hook from dan-
gling when carry-
ing the pole
Sheathing the
hook also prevents
the line from un-
wrapping.

CAME ..
FISHIMG
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New Wonders of Glass

(Continued from poge 59)

ported by the shelves. For the home with
bay windows, glass shelves on which small

'~ colorful house plants may be arranged are

available for hanging in the windows,

- The home owner's imagination can al-
most run riot in the use of glass in the
kitchen, breakfast nook and bathroom. A

yrhrilliant panel of glazed glass may be used
% to screen the kitchen from the brealkfast
. nook, and at the same time to admit light

|+ to what otherwise might be a dark spot in

+ the kitchen. Walls of the kitchen and the

" bathroom may be covered with one kind of

glass, resulting in a surface that is easy to

" clean, and that is impervious to odors and

-~ to steam and moisture condensation. This
v, Blass comes in a wide range of colors.

And here's a tip to mothers of children

SMost mﬂrlnﬂ il r-.- =

|

*who are careless about their elothing: in-
stall a full-length door mirror in the boy's

‘- or girl's bedroom and watch how quickly

he or she becomes conscious of appearance
I after getting a few head-to-foot reflections.
- The new glass having ten times the
“strength of ordinary automobile safety
_glass was announced recently by the Pitts-
burgh Plate Glass Company. It is intended
for-use in sub-stratosphere airplanes
whose pressurized cabins require strong,
tightly sealed windows, which, if broken,
will not leave the frame or release air pres-
sure from the cabin. Like other safety
glass, this new produect is a glass sandwich
in which one or more thick slices of vinyl
plastic serves as the “meat” but in this case
the “meat” extends beyond the edges of
the glass layers and serves as a flexible,
rubberlike edge that can be holted,
screwed or nailed into window openings,
It was at the Ford Motor Company's
plant that the world's record for a contin-
uous run of glass was made. Under the
Ford operation, ingredients are fed into a
big melting furnace on an around-the-
clock basis and molten glass pours from the
“tank™ without interruption. Two large
rollers receive the liquid glass, compress it
to desired thickness and feed it through a
400-foot annealing oven in a continuous
ribbon.

€[ See index, page 4-A, to find where to buy

articles described in this magazine. Say
You Saw It in Popular Mechanies,
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Conquering the Highest Peaks
{Continued fram Colorate Section)

ple of other “rock hounds” and we went
down to try our skill.

On the north side of Chimney Rock is
the crack or chimney for which it is named,
running about 100 feet high through the
rock vertically and only twelve inches to
three feet wide. Up this chimney we made
our way, bracing with our feet and hands
from wall to wall. It took more than four
hours to climb that 100 feet, and a few days
afterward my fingertips all peeled off
worn down by the abrasion in clinging to
the walls. I don't like to wear gloves on a
difficult rock climb. At the top we fixed a
rope so that the Forest Service men could
ascend and attach a permanent cable for
future use of the fire lookout. Coming
down the chimney again, we tied a 100-
foot and 120-foot rope together to make a
long enough double rope to rappel down
the 100-foot erack. One picture made dur-
ing the descent is shown in natural color.

In the United States there are sixty-four
peaks above 14,000 feet in altitude, and
only two persons at present have climbed
them all. Several other climbers have as-
cended at least sixty. Fifty of the peaks
are in Colorado, thirteen in California, and
one in Washington. As is to be expected
with mountains scattered over so wide a
territory, there is considerable diversity in
the character of the peaks, and hence also
in the type of climbing to be found on
them. Some are of lava formation, others
are sandstone, but the majority are of
granite or granitic rocks. Some are very
easy of ascent and to climb them is nothing
more than an extended stroll; in fact the
summits of several can be reached on
horseback, while two in Colorado have au-
tomobile roads to the tops. Others, how-
ever, are real climbs on which ropes and
other aids are a necessary safeguard, and
ane, Mt. Rainier in Washington, is a real
snow and ice climb.

Anyone undertaking to climb them all
will therefore find extensive use of all his
knowledge and ability as a mountaineer.
Recently I had the privilege of flying over
all fifty of the highest peaks in Celorado
in one day, making a Kodachrome record
of the flight, which was a mest enjoyable
experience and a decided contrast to
reaching their summits on foot.

POPULAR MECHANICS
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Putting the Movies to Work

(Continued from page 43)

years and an “advertiser” may spend
$25,000 or $50,000 on a single production.
Many of the pictures are made on full size
35-millimeter film, some in color, many
with sound accompaniment, and some with
a three-dimensional effect. Costs are high
because the producers are competing with
high quality studio entertainment. An in-
dustrial picture must hold the interest of
its audiences. Trained men who can obtain
all the effects of a Hollywood production
are employed and they use stop maotion,
animation, background projection, and
every other trick.

Such pictures are sometimes exhibited
in theaters but most often in schools, at
club meetings, and other gatherings. A
dozen studios vou never read about on the
motion picture page are specializing in in-
dustrial movies.

When one of the industrial producers
was asked to create a picture that would
explain the advantages of insulating an au-
tomobile against sound and heat, major
studio procedure was followed all the way
through. First thing done was to work up
an interesting scenario. Then a budget was
prepared. The editorial, set construction,
wardrobe, property, casting, photographie,
sound recording, animation, and cuiting
departments all had to be consulted. Sets
were constructed, gadgets needed for spe-
cial effects were built, “props" rented, lo-
cations were selected.

One of the purposes of the picture was
to record and explain different sorts of
sound. Some of the scenes had to be made
in a “dead"” room that was utterly quiet
and a “noise microscope” was built up from
amplifiers so that ordinarily inaudible
sounds could be recorded on the sound
track. The impact of a pin crashing on the
floor was recorded. The whir of a butter-
fly's wings sounded like rushing wind in
the loud speaker, rose petals crashed to the
ground, paper burned with a crackling
roar, and the eclatter of a hurryving ant was
recorded. So sensitive is the apparatus that
the work had to be done on a week end
when there were no vibrations in the
building and the recording was done by
remote contrel lo aveid picking up the
heartbeats of the recording crew. The

{Continued to page 178)
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® Unifed Air Lines' Chief Mechonic of Lo Guardiog Airporf,
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[Continued from poge I??:Ir—}}l
narrator’s speech was read from linen
squares that would not rustle on the sound
track.

When the last scene was shot the picture
was far from finished. First it had to be
re-recorded to level out the sound volume
and to combine several sound tracks on the
single film. Then, after editing and ap-
proval, additional laboratory work fol-
lowed before the finished picture was reacy
for release.

One manufacturer uses motion pictures
to increase sales of a new electrie iron, an-
other uses animated cartoons to explain the
principles of the vacuum tube. Comedians
are employed in one picture to stress the
do's and don'ts of house painting. What
happens in the fire box of a locomotive is
graphically illustrated in one film, the val-
ue of different kinds of insurance is shown
in another,

The proper way to merchandise rugs is
the subject of one picture made by a man-
ufacturer to train his salesmen. Another
concern keeps its sales agents in all parts
of the country interested in the happenings
at the home factory by sending them films
several times a vear. So important are in-
dustrial motion pictures becoming that
some of the major picture studios, includ-
ing Paramount, are establishing special
departments to produce them.

The Age of Packaged Power

{Continued from page 53)

ready under development. Compare that
with the 5400-horsepower engines of the
biggest Diesel-electric freight locomotive.
The figures are staggering—but compare
the Flying Fortress with the kite the
Wrights flew at Kitty Hawk. Project that
perspective and anything seems possible,
Present performance may even recede
into insignificance if the rocket-type motor
just built in experimental size—internal
combustion in another form—proves prac-
tical. Mixed carbon disulphide and nitrous
oxide, exploded cyelically in the eylinder
by spark ignition, causes a tremendous
pressure and the high-velocity ejection
through a stainless-steel nozzle is calcu-
lated to thrust the airplane forward. The
inventor believes a booster engine of this
tvpe would increase a plane's load capacity

POPULAR MECHANICS
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85 percent and cut its takeoff distance one-
third; he predicts a propellerless, jet-
reaction plane within the year.

Germany, whence came the Diesel, was
first to put that ocil-burning engine into
battleships and the 54,000-horsepower
Diesel plants of the pocl:et battleships
Luetzow, (formerly Deutschland), Admi-
ral Scheer and the scuttled Graf Spee were
the first and probably wyet the biggest of
their kind. They can top twenty-six knots,
and ean cruise about 10,000 miles on 1,200
tons of fuel.

Modern submarines that prey on ships
600 miles out in the Atlantic owe their
range to the Diesel; but the submarine it-
self is old stuff. "Way back in the 1600's
King James of England risked his royal
head in a dip beneath the Thames in the
first submersible, a hand-propelled sub-
marine rowboat invented by a Dutchman,
The first submarine to participate in war
appeared in the U. 5, Civil War. In 1877 a
petroleum engine was given its first un-
derwater trial, and in 1900 the U. 5. Navy
commissioned its first gasoline-powered
submarine with a 50-horsepower engine,
Its latest carry 1,600-horsepower Diesels.

Commercial motorships, too, are grow-
ing in importance. Notable among the mo-
tor vessels are the German 46,500-horse-
power Oranje, Italy’s 30,418-ton Augustus,
the 28,000-ton Stockholm, Italian-built for
the Swedish-American line, the sunken
Polish liner Pilsudski of 14,284 tons. Many
of America’s new cargo ships are motor
vessels. Diesel tugs shove harges down the
Mississippl and chaperone the U. S. fleet.,
Mile-a-minute “mosquito” boats zip across
the English channel. And down at “Little
America” the ancient U5.5. Bear with its
new Diesel engines supplied the Antaretic
expedition exploring the polar region by
plane and Diesel-electric “snow cruiser.”

Lights burning in thousands of cities and
millions of homes depend on little gasoline
units in the home generating one-cent-a=
kilowatt-hour power, or on giant municipal
Diesel plants. A few years ago the Panama
Canal acquired what was then the largest
Diesel power plant, of 12,374 horsepower,
A plant at Shanghai today is rated at 51,000
horsepower.

Many an industry has turned to internal
combustion plants for independence from

(Continued to poge 180)
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central power stations, A Chicago laundry
iz operated by a multi-fuel Hesselman en-
gine burning gas when rates are low and
switching to oil when pgas is seasonably
high. Diesels are considered safest in
mines and tunnels because of the negligi-
ble guantity of carbon monoxide in the
exhaust gas. New farms are cleared by
tough bull graders that jerk out boulders
and stumps easier than you'd pull a tooth.
Gasoline and oil engines run the farm from
household generator to tractor, irrigation
system and corn picker. One innovation
saving the farmer a trip to the mill is a
mobile grain mill of 30 to 100 horsepower
that comes to the farm to grind feed. Ap-
propriately, gas and oil engines power the
oil-well drills and later pump the oil that
becomes their own “life blood.” So effi-
cient is the internal combustion plant that
engine makers themselves are often sur-
prised to find oil engines powering lumber
camps and sawmills whose abundance of
waste wood could operate a steam plant.

Incidentally, lumbering is one of those
industries revolutionized by the automo-
tive age. Once lumbermen dependent on
railways cut wide swaths through the for-
ests adjacent to the rail lines. Today they
can practice conservation and forest econ-
omy, thinning out timber over the wider
areas accessible to giant, mobile Diesels.

The internal combustion engine is your
slave. Charles F. Kettering, General Mo-
tors' research genius, calls it “the greatest
thing civilization has had thus far"

“For the first time in the history of the
world,” says Mr. Kettering, “mankind has
had a small mobile, inanimate power de-
vice. The greatest factor that has caused
the development of all our civilizing de-
vices has been the use of inanimate power.
The internal combustion engine has abso-
lutely changed our whole method of living,
The city has developed because of its won-
derful system of electrical distribution.
Back of this is a great power unit. If the
power unit stops, the lights go out and the
motors stop. But with the internal com-
bustion engine we carry with us the power
house. We move it wherever we please.”

[ See index, page 4-A, to find where to buy
articles deseribed in this magazine. Say
yvou saw it in Popular Mechanies.
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Improved Little Giant *"Pup”’
(Continued from page 137)
lating washers. This 10-watt resistor is
connected in series with the tube heaters
to drop the 110-volt line wvoltage to the
proper value. The location of this resistor
in the circuit is clearly shown in the sche-
matic circuit diagram Fig. 3. The antenna
and r.f. coils are Litz-wound standard
tvpes for 365 mmlfd. condenser. Primary
and secondary leads are plainly marked on
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both eoils. However it is always a good idea
to trace out the leads in your coils and
number them for easy identification when
wiring. The small shield between the
ganged condenser sections is cut from serap
metal and soldered in the position shown.
A 5-in. P.M. dynamie speaker, with cutput
transformer to match the TOLT tube, is fas-
tened directly to the front of the metal
base by means of two short 6-32 machine
screws; the cutout providing sufficient
room for a compact and sturdy assembly.
A detailed list of the original materials

{Continued to page 182)
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(Continued fram page 181)

used is available from Popular Mechanics
radio department without charge. Use No.
18 or 20 hook-up wire with push-back in-
sulation for all wiring and check every
lead carefully before attempting to test
the set.

To balance the receiver: connect a 20-ft.
length of flexible “roll-up” cloth-covered
antenna wire permanently to the lug indi-
cated on the fiber terminal strip. No ex-
ternal ground is used on this set. With the
tubes and shields in poesition, plug the line
ccrd into any convenient 110-volt outlet
and turn on the switch which is combined
with the volume control. If your supply
line is d.c. it may be necessary to reverse
the plug in the wall socket. Permit the
tubes to heat and then tune in a fairly weak

SECT. ELECT.
CONDENGTR

station. Now vary trimmer (Tr.) on top of
the rear (Ci) section of the 2-gang con-
denser with a small screwdriver for loud-
est signal, and adjust the front trimmer if
necessary. Another method is to turn the
variable tuning condenser about 75 open
and adjust the two trimmers for maximum
noise at that particular point.

The cabinet is a stock item with some
radio supply houses, however it can be
built of plywood from the overall dimen-
sions given in photo C. Some builders may
have a suitable cabinet on hand, others
may prefer to install this small set in a
bookcase, smoking stand or end table. The
controls are simple for installations of this
description. A pointer knob and midget
dial plate provide the tuning control, and
a single knob iz used for the combination
gwitch and volume control. Opening for
the speaker grille is 4 in. in diameter. The
blueprint number for this article is R-284.
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Polishing Off the Rough Spots
(Continued from poge 77)

ers at $880 a pound. First silicon carbide
grinding wheels made were the tiny shapes
now used by dentists,

Next great discovery was a method of
Charles B. Jacobs for making aluminum
oxide—chief abrasive constituent of nat-
ural emery and corundum—in the electric
furnace. Tougher than silicon carbide, it
is not so hard and sharp; the two man-
made abrasives today do most of industry's
grinding jobs.

High-speed rail travel owes its smooth-
ness to the grinding of rail joints, bearings
and wheels. Mass production of automo-
bilez is made possible by the ability to
grind and polish hundreds of thousands of
parts to identical shape and dimension
within ten=thousandths of an inch. Once
wvou had to drive your new car at low speed
for hundreds of miles until bearings and
pistons were “worn in" smooth. Today you
step on the accelerator from the dealer’s
door; surfaces are pre-smoothed. Twenty
vears ago the valves of airplane motors
were reground every 20 flying hours; now
they last ten times as long.

In woodworking industries belts coated
with artificial abrasive grains reduce the
sanding time and produce satin-smooth
surfaces that take high finishes. Lenses are
ground to micrescopically accurate limits
with a silicon carbide powder. Knives keen
enough to split leather thinner than paper
are sharpened with modern abrasives.

Marble columns, granite facades and ter-
razzo floors are shaped and surfaced with
abrasive wheels, grains and blacks. On the
other hand, to make floors and sidewalks
slip-proof and sale, manufactured abrasive
grains are incorperated in them. Ewven the
Golden Gate Bridege required “tailoring”
To make the surface so true that the laad
would be evenly distributed, the abut-
ments were ground with wheels in a spe-
cial machine to an accuracy within Yoo
inch per footl lengthwise and crosswise.

Add to these tasks the uses of silicon
carbide and aluminum oxide as refracto-
ries in industrial furnaces, in filters and
refractory laboratory ware, and it is ap-
parent that the tiny erystals Dr. Acheson
almost overlooked in his crucible fifty
years ago have become one of the world's
most versatile and indispensable tools.
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Siege Gun of Science
(Continued fram poge 11)

leased. Mesotrons would be released from
ecach smashed nucleus, and these in turn
would smash other nuclei. Each explosion
would release huge quantities of power,
which could be used to drive engines.

This is the most spectacular job scientists
will tackle with the new eyeclotron. But
there will be many others, some of which
will not be known until the big gun is
brought into play. The 4,900-ton monster,
like other cyclotrons, steps bevond a new
horizon. What may be found there when
the power is turned on in the fall of 1943
can only be guessed at by taking a lock at
what has been accomplished with cyclo-
trons already in operation,

The cyelotron is based on the principle
of using a small amount of electric power
over and over again lo accelerate atomie
bullets 1o energies beyond the range of
man-made electrical devices. This accel-
eration takes place in two hollow half-
cylinders mounted in a vacuum chamber
placed between the pole tips of a strong
electromagnet. Finally the bullet passes
through a window, traveling at the enor-
mous energies—in the 225-ton cyclotron—
of 16 million electron volts and more. A
target to be bombarded is placed over the
window, and streams of atomic projectiles
crash into it. Aboul one in every million
bullets strikes the nucleus of an atom.

Suppose, for example, a strip of iron is
placed over the window, The bullets crash
into the nuclei of the iron atoms, knocking
off one or more protons or neutrons. This
changes the character of the atoms. Some
iron atoms are changed into atoms of co-
balt and manganese. Others are changed
into a new kind of iron atom, which is un-
stable and will sooner or later explode,
emitting a radium-like ray. This unstable
substance is called radioactive iron. Today
all the 92 elements have been turned into
one or more of these radicactive substances.

Radioactive, or “tagged” atoms, are the
precious new tool for industry, biclogy,
medicine, chemistry, and agriculture. Ra-
dicactive elements have all the same chem-
ical properties as their relatives, the ordi-
nary nonradioactive elements. Therefore
they are used by animal bodies and by
plants just as ordinary elements are, and

POPULAR MECHANICS
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go through the same chemical reactions.
For instance, most radio fodine would go
to the thyroid gland, a large amount of
radio ealeium to the bone, and so on. Taken
into the bady, these radicactive atoms act
like beacons for the scientist. The ravs
emitted by them can be detected and
counted by an instrument called a Geiger
counter.

Suppose a biologist wants to trace sodi-
um in the body, to know how guickly and
how much of it goes to the fingertips. The
subject holds a Geiger counter chamber
in his hand, and places his hand in another
chamber surrounded by lead. The lead
keeps radiation from other parts of the
body from being counted, and thus radia-
tion in the hand only is recorded. The
subject drinks a solution of radio sodium.
As soon as the atoms reach the hand their
explosions are recorded by the counter.
The “tagged” atoms are used in such small
guantities that they have no effect on the
body. Thus for the first time metabolism of
elements in live bodies can be traced.

An experiment that has an important
bearing on every American's diet was done
with vitamin B;. Radioactive sulphur was
synthesized with vitamin Bi, and its stor-
age, utilization and excretion in the body
were traced, It was shown that 10 percent
of the vitamin Bi in the human body is
destroyed every 24 hours. Similar experi-
ments on the metabolism of starch, fats,
glvcogen, proteins and other foods are un-
der way.

Recently two researchers upset an old
theory of the manner in which plants feed
themselves from the soil. This theory held
that plants can draw food from the soil
only after it has been dissolved., But they
showed that when a root surface came into
close contact with a clay particle coated
with radio sodium and potassium, these
substances were absorbed directly into the
root cells. Radicactive carbon has made
possible more knowledge of photosynthe-
sis, the mysterious process whereby green
plants capture the energy of the sun, water
and carbon dioxide, and thus produce fats
and starches and other foods.

Scientists even take pictures showing the

distribution of radicactive elements in liv-
ing tissue. Such a picture is called an auto-

{Continued to page 186)
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radiograph. For example, the leaf and
stem of a plant which has been fed radio
phosphorus are placed on a photographic
plate. Exploding atoms from the plant ex-
pose the plate, and the developed film
shows the exact distribution.

Radioactive ytlrium has already pro-
vided one outstanding aid to industry, Ra-
dio yttrium emits a ray slightly more pen-
etrating than radium. It can easily pene-
trate steel up to 10 inches thick, and so can
be used to detect flaws in thick steel. The
object to be “radiographed” is placed be-
tween the radiant substance and a photo-
graphic plate. Rays penetrate the steel and
expose the plate. Flaws are marked on the
leveloped plate by dark areas. Heavy
equipment being built in the national de-
fense program, such as big guns, must be
tested by radiography before it is put into
use.

Scientists are now experimenting on the
treatment of diseases of blood cells with
radicactive materials. They are also ex-
perimenting on the treatment of certain
Lypes of radio-sensitive diseases with neu-
tron rays, a treatmem similar to X-rays.

Test-Flying Planes Before They
Are Built

{Continued from poge 31)

is broken when bent back and forth many
times. Seats are loaded and unloaded with
bars of lead until the springs break: oil
lines are loaded and unloaded with oil until
they give way: tires are bounced to simu-
late landings until they are worn out.
Hydraulic booster systems undergo rigid
tests before they are put to work operating
the controls, wing flaps, engine cowlings,
bomb doors and landing gear. In the Doug-
las plant, ten times the expected life of the
plane isthe standard set for hydraulic parts.
In dynamic proof testing (drop tests),
landing gear and sometimes whole planes
are dropped viclently to be certain they
retain satisfactory taxiing characteristics.
The research group never knows from
one day to the next what problem it may
be called upon to do. As a purely routine

" matter they may run tests day after day to

determine the tensile strength of steel and
aluminum alloys, fabric, plastics, copper
and other materials that make up the mod-

POPULAR MECHANICS
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:rn airplane. Such miscellaneous items as
bushings, tubing, springs, bearings and
cables may be on the test machines,

Motors are carefully tested by engine
makers. A standard “block test” is o run
them for six hours, tear them down for in-
spection, and then run them for another
five and one-half hours. This precaution
is necessary to determine if all 5,500 parts
of the modern high-speed engine are func-
tioning perfectly.

When Dcouglas recently built the huge
B-19 bomber, one of the four 2,200 horse-
power Wright Duplex Cyeclone engines
(the largest ever built) was tested several
hundred hours. This ground testing re-
sulted in several minor changes.

Research has led to the practice of
X-rayving vital metal parts. Flaws which
are not apparent on the surface are quickly
detected in the X-ray machine. One of the
largest X-ray machines in the aireraft in-
dustry was recently installed at Burbank,
Calif,, to serve Douglas, Lockheed, Con-
solidated, Vultee and North American
plants. X-raying of parts has eliminated
guesswork as to fitness of materials to he
used. There have been no structural fail-
ures in planes that passed X-ray tests.

In addition to constant research and
testing on the part of the aircraft manu-
facturers, each large buyer of planes main-
tains his own inspectors in the manufac-
turing plants to see that planes are built
according to his standards. Government
as well as air line inspectors keep an eve on
commenrcial planes; Army and Nawvy in-
spectors observe the production of war-
planes,

American aviation has passed beyond the
“invention” stage and is in the “improve-
ment” stage of development today., For
example, Douglas DC-3 planes, first built
in 1935, are better planes today than when
they rolled out of the factory. New parts
have replaced some original parts which
have worn out, yet many of these planes
have been running for 20,000 hours, and
will see many thousands more hours of
service.

According to Dr. Karl T. Compton, pres-
ident of the Massachusetts Institute of
Technology, ten of America's aireraft man-
ufacturers spend 10 percent of their gross
income on research. This is the secret of
American leadership in the air!
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If you are in need of a folding photo-
lamp holder with a wide range of adjust-
ment, one can be made from an old music
stand by simply adding an extra telescop-
ing section, First saw off the bent portion
of the draw tube and thread the end for a
14-in. pipe coupling. A threaded nipple is
turned into the other end of the coupling,
sawed off flush and drilled out for the
14-in. extension rod. The coupling is
drilled and tapped for a thumbscrew,
which completes the extension,

Self-Timer Clamped on Camera
Will Not Kink Cable Release

When a self-
timer is allowed
to dangle at the
side of the camera,
supported only by
the cable release,
its weight may be
sufficient to kink
and damage the
cable. If the timer
is affixed to some
convenient part of
the camera with a
small C-clamp,
this possibility
will be eliminated. Be sure to clamp the
timer in a position that will allow it to be
reset without removing it from the camera.

POPULAR MECHANICS



Cement "Rims"’ on Glass Filters
Prevent Them From Chipping

FILTER

Lens filters of colored optical glass, de-
signed to fit a common mounting, can be
protected against accidental chipping and
cracking by coating their edges with cel-
lulose cement. When dry, the cement forms
a protective rim that will keep the filters
from being damaged by ordinary handling
and will not interfere with fitting the fil-
ters in their holder,

Mineral Oil Covers Developer
To Keep It From Oxidizing

Amateur pho-
tographers who
use comparatively
little developer,
vet want to buy it
in gallon lots to
reduce expense
will like this idea,
A brown gallon
bottle is fitted with
a siphon consist-
ing of a long and a
short glass tube
and a length of
rubber tubing
The glass tubes pass through holes in the
cork, the longer one reaching to the hot-
tom of the bottle to draw off the developer,
the short one serving as an air intake.
After the developer is put in the bottle, a
thin film of mineral oil is poured on top
of it. The oil will float on the surface, pro-
viding an effective seal against the en-
trance of air and will not be disturbed,
since the developer is drawn from the
bottom. A clothespin film clip can be used
to keep the end of the tube closed and ean
be hung up as shown to prevent leakage.

SEPTEMBER, 1941

Be a Radio
Techmclan

Llearn at Home to Make

*30, %40, *50 a WEEK

tained

L. = urmﬁ
wast Lipern-
tor's Tirensn
ani jnl.nn:l
“Ia.l'l'J. !

”’nﬂ
l-ul o LUk l
Opearatar. —-I-l‘rll ] 1=
HAYER Cackiz ciL,
Lapser, .\.hr:l.uu.-h

5300 a 3
Maonth
in Own '|
Businews

Far the Lt

two yemrs I

have homn in |
bhasinsss Tor
myaelf ma I.
ing ar
I- Dl a my |n1h
- ARLIE 1. "h“‘l

}'1ll.'l} FINER, B W, Teias
Ave., Uoow Criek, Trains

!p\ll’iTlMl‘
I am deoing
apars-tima

5 Bndio work,

‘B and T am
A avoraging
.= sround BB o
yaar—ibka

difference b=

& Lweem Jupk
lmr\rﬂ_y witing by nnd living

|u|n-: ahly,

FO N WASH.
KU, UT Mew Cranberes. Eaas
L3ton, Fannn.

Washington, D, C.

Bd-puge ook

Flolnly. )

Jreduires ihouns=amdds mone,

Mail this New
Get 64-page Book

L. E. SMITH, President, Dept. 1JPA
Hational Radio Institute

Mail me FREE withost obligation, your
“Rielh Hewards in Ra-

din.”” (Mo salesman will call, ‘Write

If vou want better pay guick, and a
job in a field with a future, I oller
you 8 time-tested, practical way to
make 8§56, $10 a week extra in a few
months, and to prepare for o goeod
full-time job paving up to 50 a week
a5 n Radio Technicinn or Operator.

| Have Trained Many Beginners
for Opportunities Like These

Madio factories e recelving miillons ol
dirllars in Defense  Ombers, Brosdeasting
Himkiond (there are BS3 employ thausands
af Hadin Technlelans and Operstons, Repaid-
ing, Hervicing, Selling Homes Auto Radlos
wjaalalos mAny ko
have Lol own spare or  full-Hme  Radio
buasinesses,  Avlation, Commercial, ffobice.
Tadin, Pubile Address Systems employ thog.
sands more, Telovidlon will mnecd Hadlo
Technicinng socn. Radle Technicikne in the
Army, Mavy win oxtra rank, pay.

Many Make 55, 310 o Week Extra

in Spare Time While Learning

I grive youi special training to show Foa how

et misd hadle Hadio &'h-l in your peigh-
marheod while Ieaming. My S0-50 oeekhod—
half work with RBadio parts, half Lessons
makes my Course interesting  fasclating
practical,
GET MY ﬂl PAGE BOOK FRAEE, IL describes
my Course) Kadio's mlulvr:nlllltluu wuuy il
tomarmows | slsws  Tellors pare {han
10D men Twe Lrabnod. '.t.kl].. "['!]'H CUL N,
Lit ap covelops or pasbed on & penny Jeosbal.

J. E. SMITH, President, Dept 1:""1
Matlonal Madhs Institule, 'I.'Im_m.lumun i




q},} QUICK CHANGE _GEAR
‘\\ 9" Workshop
 [Precition LATHE

MODERN FEATURES

This new Model A 9" Workshop Lathe has all the
time saving leatures of a modern engine lathe com-
bined with the sensitivity and accuracy of a fine
precision bench lathe —vet the selling price is sur-
prisingly low. Threads and feeds are instantly avail-

able through the gquick change gear box. Power cross ‘Pﬂsﬂmwd'iigﬂdd_?' 40 different Ilﬂ'ﬂ“'ﬂ: :‘-‘IC'HI

7 i oods an iflorent power longitudina
feeds and power lﬂn_g:'.cudmal iée'ftﬂ are operated by faeds are made instantly available by this
d worm drive and friction clutch in the apron. Half- quick changs gear box.

nuts are used only for thread cutting.

Zsuth Bend Lathes are made in 8", 107, 13¥, 141:"
cnd 168" swing. See them demonsirated before you buy.
Write for catalog ond name of dealer.

Partial List of South Bend Distributors

Now York, 4.C. C'-»:‘-l]:\-ﬁ' Mach.Co. ﬂnwnrkiﬂﬁ Edwards Mach.Co.
Philadalphia, W.B. BEapp, Mach. Datroit, aM&cmnerpL{-mpanv
H‘ilwlukaa,\'{r A VOCLJ ﬂ{‘h.{:ﬁ. En"a]u, Neal Lc-mpan,'
ston, Wessendorff, Nelms&Co. Toledo, Eno Tml & EII]-;FPI]:
Baltimore, Care H'ch' & Eaup‘f Cleveland, Reynolds Co,
San Frnh.lﬂupn, oore Mach o5 ,A..ngqlﬂr Eccles & Davies

SOUTH BEND LATHE WORKS

M2 EAST MADISOM ST., SOUTH BEND, IND., U. 5. 4. }‘urulnq tlhilhk:nh -ingiu“ nrbiiiunuwn?
riction clatc rive for power gitudinal
LATHE BUILDERS SINCE 1906 carriage [eads or power cross feeds.

€} SOUTH BEND (Precision LATHES

FRINTED BY POPULAR MECHANIGE COMPANY. CHICAGO, ILL., U. 5. A.

192 POPULAR MECHANICS




"DEATH STALKED US

YNDER MOBILE BAY!"

A trae experience of EARLE P, JOHNSON.

, Ariimgion, Fa,

“TWENTY FEET BELOW the
muck of Mobile Bay,"
writes Mr. Johnson, "l
WHas SUPErvising a crew
of sand hogs in the build-
ing of a new tunnel. Sud-
denly, to my horror, the
lights went out. In the
utter blackness I heard
an ominous rumble.

“"FEAR GRIPPED MY HEART
as I snapped on the flash-
light I always carry. By
its beam, I saw that #h en-
tire brace of timbers was
giving way! The kind of
death that haunts sand
hogs' sleep was facing us.

“THEN, WORKING LIKE MADMEN in the steady beam of the flashlight, the
crew braced the timbers. Thanks to dependable ‘Eveready’ fresh DATED

batteries, we won a reprieve from death. g: Q "
(Sigmed) Ha ]

Tie word "Eveready” is a registered trade-mark of Nationa! Carbon Company, Inc.

i
|| BiTiemal conbod E
L]

FRESH BATTERIES LAST LONGER... /of

HNATIONAL CARBOMN COMPANTY, INC., 30 EAST 42nd STREET, NEW YORK, N. Y,
Unet of Union Carbvde and Carbon Corporalion

UCL



SIX, SEVEN MILES UP! In air no
man can breathe—and five! Morors
= now even Ppilofs are super-
charged.” On the bicycle (aboee)
Marshall Headle, chief test pilot
of Lockheed, breathes oxygen for
A0 minures before a flight in Lock-
heed's new intercepror.

THEY CALL HER "LIGHTINING.”

Pilot Headle clambers into the
cockpit, switches from a pocket
oxygen flask o his cabin supply,
and streaks for the stratosphere.
He's test-flown 300 differeat
planes. Bur when he lands, ic's al-
Wl¥s ... vow for a Camel,”

YOU CAN'T SEE HIM up there.
You can scarcely hear the hum of
his motors. Then his voice comes
inte the radio tower: "Headle—
35,000 feet—diving now.” Seconds
later —ves, seconds—he's landing.
And here he is fabove) cool, ealm,
lighting up a Camel.

» THE SMOKE’'S THE THING!

The smoke of slower-burning
Camels contains

28% LESS
NICOTINE

than the average of the 4 other
largest-selling brands tested
— less than any of them—
according to independent
scientific tests of the smoke itself

BY BURNING 25%
SLOWER than the avers
ageof the 4 other largest-
selling brands oested —
slower than any of them
—Camels also give yoo
a smoking flus equal,
on the average, to

"Less nicotine in the smoke means
more mildness to me,” says test pilot
Marshall Headle, as be Lights up

America's favorite cigarette

HERE may be little reaffic ar 35,000 5 EXTRA
feet, but test-diving any new plane
is no Sunday joy-ride. No, not even for SMOKES
veteran Marshall Headle {abovel. PER PACKJI'

Maturally, cigarette mildness is impor-
tant to Marshall Headle. And in the ciga-
rette of costlier tobaccos . .. Camels . . . he
gers excra mildness — with less nicotine
in the smoke. Try Camels. For convenience
—economy—=buy the carton.

B J. Reyinalils Tobaotn Coispany
Winston-Balom, North Carolina

THE CIGARETTE OF

CAMEL

COSTLIER TOBACCOS




