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SEALING SPARK PLUGS

AGAINST LEAKAGE

Beccuse every reader of Popular Mechanics has a far better

than average understanding of the function and importance of
spark plugs, some of the more recent structural developments
in Champion Spark Plugs should prove interesting.

Until very recently all spark plugs, including Champions,
used a wet cement to seal the center electrode in the bore
of the insulator. Baked, this cement showed a minimum of
compression leakage when new—but, as the miles piled up,
heat, chemical reaction and mechanical shock all tended to
break down the best available cements.

Constant, painstaking research developed better and better
cements, but none remained gas-tight until Champion de-
veloped a new dry cement, appropriately named Sillment,
Obviously a gas-tight spark plug will perfform better with no
tendency to overheat or pre-ignite.

Sillment, a patented feature of Champion construction,
is a dry cement. A very small quantity packed around
the center electrode anchors it permanently in place—see
illustration — and forms an absclutely gas-tight seal. This
raises the efficiency of Champions far beyond that of any
other spark plug. This and other patented and exclusive
features help Champions te make every engine a better
performing engine—proved and re-proved in every major
race victory throughout the world in the last twelve year.

USE THE SPARK PLUGS
CHAMPIONS USE

CHAMPION i ves
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Al the Comforts o Home!

Just a few yenrs ago,
not even the costliest
car could match the
smaoth, luxurious rid-
ing-comfort that
Plymouth passengers
enjoy today.

4

T'S HARD to realize all that en-

gineers have done to better the
ride of modern cars.

Meodern weight distribution—
which Plymouth pioneered in the
low-price field—is only part of
it, today.

To balanced weight, this big
car adds balanced spring action
and a front-end sway eliminator.
Big, soft-acting front springs of
“Amola"” steel have the same
“rate” as rear springs.

The seats themselves are of
chair height, properly “pitched”
to support back and waist, with
plenty of room for legs, elbows ...with 100% hydraulic brakes
and shoulders. and a b-LtFL'I}'-StL'I,!I l]:,rdj’.

T]'IE Safe[y-.gteﬁl hﬂd:’r 15 spe- ‘il{llli' Chr}':l[tl', Dndg{!‘ or De
cially insulated against all rum-  Soto dealer will gladly arrange a
ble and noise. Patented “Floating  Plymouth demonstration at your
Power" engine mountings elimi- convenience, Pricesarconly $510
nate vibration. And, most price- and up...list at factory, Detroit

less of all, however, is the mental (special ‘:‘IUEF“T“:'“ extra). Low center of gravity. .. nnesual
comfort of driving or riding in  PLYMOUTH DIVISION OF CARYSLER CORP,  head room..."easy-chair" seats.
the world’s safest low-priced car TAPERED LEAF ENDS |
MORE FLEXIR TWO MAIN
REBOUND LE~ | LEAVES

NO. 2 MAIN LEAF
SPLIT FOR EASIER
FLEXING

The old way—unbalanced weight
distribution, unbalanced ride.

THIN LEAVES
~TAPERED ENDS

The Floating Rlde—pltching end-
ed. Spring action equalized.

Insist on the Official Chrysler Motors Commercial
Credit Company § % TIME PAYMENT PLAN
Available chrough all PLYMOUTH Dealers
You pay for credit asccommodation only % ol 1% per

month on youroriginal unpaid balance. To arriveat your
orginal unpaid balance: 1. Add cost of insurance to cost

of car.* 2. Deduct down payment—eash or trade-in. Left —* Low seat-high floor'® that cramps legs, knees.
RESULT Is Original Unpald Balance. Right—Plymouth’s lower floor and chair-helght seats...
*In some simtes w amall legal d T fou | ined a more natural and more comfortable sitting position.

PAY $25 A MONTH—INCLUDING EVERYTHING

When writing to advertisers please mention Popular Mechanics
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Ho can estimale the value of the tale-
thone in the daily lives of millions of
men and women ... in time and money
saved, in increased efficiency. in security
and priceless help in time of needl
Conlacl, communication, swiit interchange of ideas—
these benefits the modern world oliers you. The tele-
phone is one of the chiel instruments by which you can
seize them, With it at your elbow you are ready for what
may come — for opportunity. for emergency, for the brief
word that may epen a fresh chapter in your life.

NOW TN EFFECT—Special Sunday Rates for station-to-station
Long Distance telephone calls, and Reduced Per-
son-to-Persan Rates after 7 Every Eveming and
All Day Sunday. The reductions apply, in general,

to calls on which the day station-to-station rate
for three minutes is more than 35 cents,

BELL TELEPHONE SYSTEM

When writing to advertisers pleage mention Popilar Mechanie
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Steel of the Future

1 AN progressed from bronze to iron and from iron
to steel, Today sees the dawn of a bright new
era of steel alloys. There are almost as many kinds
of alloys today as there are uses for iron and steel
products. Your automobile, for instance, contains
about forty different kinds of iron, steel and steel al-
loys, and those in vour car may be unlike the iron
and steel products employed for thousands of other
purposes. Steel, the master servant of mankind,
promises to play an even more important part in the
future of civilization than it has in the past. Watch
next month for the story of steel alloys, illustrated
with eight pages of Coloroto pictures.

Next Month

\ "OU can see America today for
$100. In the May issue U, S.
Senator Robert R. Reynolds of
North Carolina tells you how to
do it. In thirty days he visited
hundreds of historical spots from
the Atlantic to the Pacific and
from Canada to Mexico—and
made the trip at a total cost of $100
per person for travel expense,

Undersea Adventure

FF the coast of Mexico under
nine fathoms of water lies a
chest of gold which went down
with a boat in 1868. A party of
motion picture technicians, head-
ed by Capt. John D. Craig, set out
to find it and to make an under-
sea movie of its recovery. One
day a diver went down on an ex-
ploring expedition. He never
came back. Weeks later a roll of
film found in one of the underseas
cameras revealed, like a message
from the beyond, the fate of the
diver., Read Capt. Craig's thrilling

story next month,

The Age of Power

"I"HE United States, with one-

sixteenth of the world’s popu-
lation, today does as much useful
work as the other fifteen-six-
teenths of the world's people.
America’s claim as chief worker
is due to an abundance of power,
and the advance of the power age
makes an absorbing article. Read
it in the May issue.

Publizhed monthly by TOPULAR MECHANICE CO.. 200 East Ontario Street, Chieago, T. B, A. Single copr In United States, 23
cents; £2.50 a yemr, $1.00 for two years, £0.00 for three yeers in United States and possesglons, Canads, Newfoundland, Labradoer and soin-
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United Biates, Australla and France,
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Prove this
on Your Car!

Simonizing Makes Dull Cars
Look Like New Again

Here's how to do it! First, clean the
finish with the improved Simoniz
Klesner. It gquickly and easily
brings back all the beauty your
car had when new. Then apply
Simoniz, Weather-prool protec-
tion that makes the finish last and
stay beautilul for years, Try these
world-famous products. See for
yourself why millions always insist
on Simoniz and Simoniz Kleener,

RISTS WISE

MOT
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Lining
That Lasts

Chevrolet uses ex-
ceptionally fine
materials through-
out its braking
system. Brake lin-
ings are tough and

long-lasting.

Doubl
Durable Shoes
In each Chevrolet
brake, two shoes
hinge on double
articulated  links,
This design assures
unifarm wear with
resulting long life.

Swift Action for Safety

The hydraulic Frulure which actuates
the wheel cylinders of each brake
operates according to the fundamental
hw of physics which states that
“pressure exerted upon a column of
liquid is t.tpmrl:d wally in all
directions,”™ Due to the extremely
short distances the Ju!dal fluid and
ghoes travel, equalized braking is
nttumphlhrd almost instantancously
upon brake application, A hand
brake system, functioning mechani-
cally; OpErates rnlln-l.:.r scparate :‘mm
the hydraunlic service brakes and gives
the last full measure of safety.

A GENERAL MOTORS VALUE

You Need Chevrolet’s

NEW PERFECTED

HYDRAULIC BRAKES
for Safe Driving

. « . and you also need a/l these other vital
features exclusive to Chevrolet in its price range

Solid Steel one-piece Turret Top Body . . . Improved Gliding Knee-
Action Ride® . . . Genuine Fisher No Draft Ventilation . . . High-
Compression Valve-in-Head Engine . . Shockproof Steering*

IT DOESN'T pay to take chances with your own safety and the safety of
your family. Only the absolute limit of motoring protection should satisfy
you. And that kind of protection is provided, in the low-price field, only by
the 1936 Chevrolet with New Perfected Hydraulic Brakes.
These brakes are the smoothest, surest, safest brakes ever developed. They
give the new 1936 Chevrolet unequaled stopping-power. They respond to
almost unbelievably light foot pressure. And, best of all, they are one hundred
per cent reliable under all driving conditions.
To the quick-stop protection of these new perfected brakes, Chevralet adds the
all.round protection of a Solid Steel one-piece Turret Top: smooth, steady Knee-
Action Ride*; Genuine Fisher No Draft Ventilation; qulck-:lccd:mtlng Falve-in-
Head Engine; and Shockproof Steering®—all of which are exclusive to Chevrolet
in its price range,
Buy one of these new 1936 Chevrolets and vou will get the only complete lotw-
priced car, as well as the more thoroughly safe car which you and your family
have every right to demand.
CHEVROLET MOTOR COMPANY, DETROIT, MICHIGAN
e fvailable in Master De Luze models only., Knee-Adetion, £20.00 additional,

CH EV RO LETC‘___/& cmf/ é?aﬂgﬁpéﬁ low- 1 veed Cato

When writing to advertisers please mention Popular Mechanics
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April means a change back to heavier lubiricants, H'fy' all

means, then, nak vour service station nttendant to tho

right quantity of Genuine Pyroil to both oil and grense (and

to your gasol fn?. Especially where new ears have alloy metal

parts—but in older cars, too, You'll notice improvement in
wer, speed, genoral porformance,  And vou'll have protec-
on against many common operation hazards,

Pyroil saves far more than its cost, Ask anyone who uses it.
Also, mail eoupon for interesting facts about this famous Lubri-
ention Prooess, Manufactured and Guaranteed by Pyroil Co,,
W.V. Kidder, Founder, 5 Pyroil Bldg,, LuCroase, Wis., U.8. A,

NOT A MERE “BREAK-IN" OIL

Does not accelerate wear of the metal while “breaking in'
new cars. It PROTECTS against damage to now parts. By
no means an abrasive. Contains no harmful oils, acids. or
other harmful ingredients, Keep your new car up to 1936
performance standards. Use Pyroil.

Pyroil has been tested Po
by Popular m:uu'

DISTRIBUTORS — For an
unusual business opportu-
nity, check coupon below.

Mechanics and is used
and Equipment.

Genuine Pyroll (patent
protected) Bears This Sig-
nature on Every Can.

ot

FYRHL COMID
o Pyruil Blalg
P i

IEnLY . . NI

E )

Ly~ ADD TO GAS OIL AND GREASE
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-
I Look here,

Frank - Twa

full coluwns of

male help wuntﬁdﬁ Yes | noticed

your kind of work/ it- Lost year Department ?
'.\ at this time
there wasn't
\ half that much

You soy Marys husband just got
aview job at double nis old

salary ?-That settles it. Honey- the
time has come
for us to qet out
o of the rut, too
1 ___—,H 'm nmqt:}wrlte
__Lodalle r..— \
mn'thl"j'\-

H_ i

ce o o NOW IS THE TIME]

IGHT now, in many lines there is a search for really
uaﬂd men—managers, leaders—men who can take
arge of l:lupu.rlmuutﬂ. businesses, branch offices,

and r.ct. things

As always, L‘rmm are nﬂt. enough ordinary jobs to

*round—but rarely before thﬁhhi_u.tury urj_ﬁmenrﬂ
business, has there been so much room at the fop! New
Jobs are being ereated by the business pick-up in almost
all lines,

Ordinarily, there would be plenty of men to fill these
Jobs—men in junior positions who have been studying in
B time. But most men have been lotting their training

glide during these dark years of depression . “What's
tlm use?"'—Y¥You have heard them say, Perhaps there has
been some excuse for sticking to any old kind of a job ona
could get the past few years—but the door is wide open
for the man with ambition NOW!

And don't let anyvone tell you that “Opportunity Onl
Enocks Onece'"—that's one of the most unl:;.rulhl'ul?aymgi

H'lo, Frank-youre an office
man- Do you know where
we could get a manager
for our Accnuhtmq

) | year later —

| stayed late at the
office, Honey, to get off

(N\MY fast ex-
"__l amination

tlluts
news!

Ohmev look at thﬁ" Were
out of the rut at last! Doberry
& Co.want me ~— " to come and

See them— ¢ /"f" |u-'-t the
job | wantcdhr ""..-" And say-
nmIqu

s lm pre-
/ \ !pu;fd
F{.-f ltf'll

Thats.swell,
Napoleon- :
heres o letter f."
thul came

"h

e & @& @& @
ever circulated. O Lﬁporrunitif:s flourish for ererypAmerican
every day of his

Far more to the point Is to be ready—be prepared—to
make vourself interesting to the hig-time emplu}m*—u.nd
LaSalle offers you a short-cut method o a&cualir}mg for
opportunity jobs in sccounting, law, tr executive
management, and kindred ncc'upntmns

Lasalle Extension Uniwv Eﬁ“i 27 years old—4£0,000
students enroll annually—~60 American flirms each em-

oy 500 or more LaSalle-trained men—surveys show
hat LaSalle students attain 405 av Croge salary I.m:rms-ts
after I?.‘T'a-!.luutinn—lﬂ of all P. A's in the U, 8, A,
are  LaSalle-trained fﬂ two states over 60%, of the
C. P. A's, are LaSalle-trained men,

Why not find out what LaZalle has done and is doing
for men in your tlon? Bend and gnt. the facts: see what,
LaSalle can do for uu. persona la;

There's no que-st on about it—business is picking up—
jobs are looking for frained men—the time has come for
vou to qualify for prosperity. Mail this coupon today!

LaSalle Extension University, Dept. 464-R, Chicago.
Kindly send me your free booklet on the business field I huﬂ: checked—and tell me how your training in that field can help me.

O Business Management O Business Correspondence

O Business En OTraffic Mansgement

TR e o o o 0 0 0 0 B e

O Salesmanship [ Law al Law

CAccountancy LU Bookkecping

-------------------------------------------------- e s m e ——

I.ASAI.LE EXTENSION UNIVERSITY

When writing to advertisers please mention Popular Mechanics
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JIAYS BRIGHTER

LONGER!

%6 ELECTRIC

o

MAZDA LAMPS

Also the famous G-E "Dime" lamp. The first real value in a
10c l:mp Awailable in 60, 30, 15 and T}r. Wit sizes
and is marked likechis . . . . ., . . 2 E E
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kers. O
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Would you like to become an advertising man ?
Weould you like to know if you possess the
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chancel Send the coupon = todayl
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INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 55614-H, SCRANTON, PENMA.
Y Without cost or obligation, please send me a copy of your booklet, “Who Wins and Why," *
and full particulars about the subject before which I have marked X:
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(] AIR CONDITIONING [] ADVERTISING
TECHNICAL AND INDUSTRIAL COURSES
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Just as the gasoline engine
~ changed or wiped out the jobs
. of thousands who depended
on horse-drawn wehicles for
their living—just as electricity

chanﬁeﬂ the entire set-up in
elds of light and power
—s0 now the | engine is
fast invading both the power

and transportation fields, and
threatening the present jobs

|l of thousands of workers.

If jobsin your line are steadi-
ly growing scarcer, you owe it
to yo to_investigate this
new, progressive, uncrowded
line, that will offer good open-
ings for many years to come.

Dlesel—'rhe Newest, Fastesf Growing Power

esel engines—becausze of their hlgh Lﬂ]tlt‘nﬁ", Mow ie your chance to get into a big new industry and grow up with

Today the icall =
PEI'IdHhI.lII;_}::'I. H.l.'lﬂ economy of npcratmn—an: fast I'EIJI&C- it to an im ant rmuan ay re ja practically no competi

tion in the Diesel field, bot the increasing use of Diesel engines will
glearm a EBED INe engines in wﬂ -pln_-nt& motar trucks and result In keen l.'b'l'ﬂpeliﬂﬂll for jobs in the near future. By
n.ng ships, aircraft, tractors, dredges,

youf tralning now, you can keep abend of such competition.

dIllI!. ﬁmm ntt..—-uupcw up an mcrenslnf number of weli- ew Field Offers Yoo
for Diesel-tra men. The field of Diesel Engineer- &, lm::r“.'l-‘rll!:gt Dmlﬁlﬁklet and learn all about this newest,
r:ﬁcu on the u e and continually expanding. It will pro- g0 browing line—its opportunities and requirements. Find out
Il.l:ad'jl‘ em nt and advancement for those properl¥ what the ;u.“.:; field offers you—how rapidly the Diesel industry
ned in this new industry—as long as they need to work. has developed during the Iast three yenrs—the lurge oumber of
You get complete information on all the latest Diesel de- Dieselengines and acoessories beingmanufactured today —how quickly

ta— oar cles: - specd ou can obtain a complete understanding of Diese] engine principl
:_L[Wl.:.nn ._d_ut'twui and I'D -!'Iim:m cy low- and high znd operation by h.urnr:.- st udﬂdunu.l your spare time—without inter-
vy-duty f‘pu iesel-electric gtmmtlnu syetems, ete. [ oo ol vk vour regular wor
—in our course udes all text material—with special dia- nﬁ[“ for information invalves no obligation —but it may mark
grams for qmr.k understanding of H:u: NEW pPOWer, the turning point in your life. Write TODAY for full information.

American School, Dept. D-445, Drexel Avenue at 58th Street, Chicago, lllinois
Turn Your Spare Time into Dollars

RADIO ENGINEERING

' RCA Institutes offers an intensive course of high standard
embracing all phases of Radio, Practical training with modern
equipment at New York and Chiengo schools. Also

specialized courses and Home Study Courses under
Mandolin

*No obligation™ plan.  Mestrated Cataleg on requesi
RCA INSTITUTES, lll#- . P38

75 Varick Street, Mew York, N

GUI“I‘ 1154 Merchandise .l'!'lr'l, G‘!ltlli

Bﬂﬂjﬂ or Recognized Standard in Radio I'nstruction Since 1800
Drums

1007 Improvement Guoarantead

We build, strengthen the vocal organs—mnot
with ginging deasons—but by fundemantally sound and
ll.‘ll&ﬂﬂlfll.'lllr coarrect silent exereiges . . . and nbsolutes

# ioa t Ingl ki I
Don't buy .f.f.’.'ﬂu"f" o impraye any singing Of ypeaking voles
Guitar WY you can now bave the vides you want, No lilers-
Mandolin 3 [EF n—n'I. to anyote under 17 yours nnkess signed hy parent.
Banjo, or PERFECT VOICE IHETITHTI. Studla 13-54
Drums, until you 64 E. Lako St., Chicage

have triedthe
Slingerinnd May-
Bells, Guaran-
teed More for |
{Ilruur Money.
onderfa ln':.l
snappy, powerf
plﬂﬂ'} tone, No
-enaunl in price, Sold
on _epsy payments and
b days free trial by all
leading musio dealers,

Bend for free cnta- |
log. Mention jnstru-
ment wanted and nears
eat music dealer,

Write today:

Slingerland Musical Instrument Mfg. Co.,
1325 Belden Ave., Chicago, Ill.

Pegin Today. Welis lor my Fres Dok, “How 1o Betoims & Chail
Penman™ I mininlne spevioens and tells hoe othere loarmed 1

write in spars time. Your pame elegunily wiilish on & easd WF you
snclonn stamp for postape, Write todsv. Fo W. TAMDLYN,

418 Ridge Mdg.. Mansas Chiy, Mo,

o-n:cmmcs
& WELDERS

mhﬁ Hﬁiﬁlﬂlm mﬂmWﬂﬂl:ld areln big de-
m oourses i are s
-ulrlnn- tﬁdin{ body lndrtﬁagg Write
I!‘ll'i‘ and For

|Ihl whila yau learn. Enroll now :
“ Pl{ low rates. Write today

S FREE
IIIGHIEA.H TRADE SCHDOL LRl WAL
3758 Woodward Awe., Detrelt, Mich.

When writing to advertisers please mention Popular Mechanics




11A

POPULAR MECHANICS ADVERTISING SECTION

Learn # Earn $3_0, ;40,$50, and Up a Week in

ELECTRICITY

‘VI{ETHER you are 16 or 40 years of age, Electricity

_Y¥ offers you a real future, . . . Don’t waste your best years

in a low Jaai untrained job, or worse yet, never sure of even

a paid job. Get into a real live, money making field where thousands

men make $30, $40, $50 and up a week in the fascinating field of

Electricity. Prepare tad.n}' for a good job in a feld that's full of oppor-
trained men.

tunities for
Learn by «..in 12 Weeks

in the Big Chicago Coyne Shops

The remarkable “Learn by Doing’* method used in the great Coyne Shops
trains you to master Electricity and its many branches in 12 weeks,
Actual shop work—notl a correspondence course—you don't have to
recite. You are trained by actual work in modern daylight shops on the
finest kind of Electrical equipment, under supervision of expert
instructors. That’s w ¢ Training prepares you as a real Fe:c,—
tical Electrician in such a short time,

You Don’'t Need Previous Experi-
ence or a Lot of Book Learning

Many of our successful graduates have not even completed common
school. At Coyne you learn by actual experience on a wide variety of
up-to-date generators, motors, dﬁnnmm hatteries, automotive and avia-
tion engines, electric signs. ete. Do the actual jobs you will be called on

On Jobs Like These — No Correspondence

Real Work on Modern Electrical Eguipment

to do out in the field. When you finish Coyne Training you can con-
fidently tackle any job, for you will bave actuslly had similar work

euring your training.

gaopdet] 18 MONTHS TO PA

A Real Switchboard in the Coyno Shops

FOR YOUR
TRAINING

* in Small Monthly Payments affer you graduate!
monthly payments siarling 3 menths from the date GET MY FREE BOGK

you start school, or 2 months after the red 12- = J o8
wecks training period i8 over, And you'll have 18 Gﬂ?ﬂ”ﬁﬂnmnﬂﬁwt ,E,":::;
maonths Lo l._'um:lmt- vinir payments. mijlu: COUPOTY gﬁntﬂﬂﬂphﬂ of Shops showing students
now and [ will send you, without obligation, full de- at work on modern

ils of this astound eloctric equipment
tails of this astounding offer! td tI':-,qpc

Get yvour training firsti—then pay back tuition in casy

E:npl:r!&iuiun Iu
Earn uﬂll" Expenses :E":luié‘f&"_ il o
DIESEL ENGINES, | While You're Training Tl oy Bty

Offer, Pay After
Graduation Plan
and Gradunie Em-

yment Service.

ours wlihouat
cost. Simply
Mail the coupon.

Many of my students work part
time to IIE:I:E{I pnﬁ; their living
pxpenses while ¢ mre train-
ing. If you this wark we

do our st to et it lor

you. Send coupon for details.

REFRIGERATION,
AIR CONDITIONING.

INCLUDED WITHOUT EXTRA COST

The [astest growing industries i Amerien tomday.

Muanufacturers and DHstribaitors of Befngeration
and Air Conditioning equipment need Tradoed men
whn have Specialized in these mapidly expanding
ficlils. Here ot Coyne you will prepare fo Al i joh
an Installatinon and Serdes man, Shop Mechanic,
Tester, Assembler, Inspector, etc. You will leamn
about variods tyvpes ol eompressors, condensers,
trmperature control devices, Hhermastabu amil ex-
pansion vl ves—syou will do sotual work on latest
types of Relrigerating and Alr Conditioniog ma-
-C'?IILI.L'.J. And, it won't cost you one extra c=nl to get
this remarkable training. 1 inclade it _-J-h-‘-'!“-l-'l'l!}'
Free wath your regular Electrical 'Training.

COYNE

H. C. LEWIS, Pres.

ELECTRICAL SCHOOL
500 S. Paulina St., Dept. 46-72, Chicago, Il — ===

Employment Help For
You After Graduation

My Graduate Employment
Service will give you real em-
ployment help. As one of my
graduates you will got assistance
quickly, and every help we can
give you to locate o job for
which you have been trained.

MAIL COUPON NOW

Founded 1899 I

President
Coyne Electrieal School
560 8. Paulina St., Dept. 46-72
Oy
cond me vour big FREE Book about
Coyne Training and give me all details re-
nilng vour ‘Sw Time Employment
Blfer and **Pay-Tultion-After-Gradu-
I ation" Plan uha.y. monthly payments. I

h’um ........ |+.|;a-.--------r+lcrlil

| Address. ...

| (o 7T PR | ~ IR o |
Mail in enve

S R L .....H---..I
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Des Molnes, lows

Okmulgee, Okla.
Sioux Clty. lowa

Hazelton, Pa.

Look
Men!

Here's a Partial List
of States, Cities and
Institutions in which
GCGRADUATES of
L.A.S. WEre Flﬂcﬂ in
positions as Finger

Print Experts!

Miami, Florida
Orlande, Florida
York, Pa,

El Pazo, Texas
Everell, Wash.
Scheneclady, N. Y,
Alhambra, Calif,

Livingsien, Meont.
Baginaw, Mith.
Fort Collins, Golg.

Bedlord, Ohis
Huntingten, W. Va.
Balt Lake City, U.
Taft, Cﬂlhr':llv
Jamestewn, N. Y.
Secret lcrﬂ- Fhosalavilie, Pa.
Identification Expert ﬁ'.'a":""‘%;, N. Y.
.1
Gtate of Wash. Calgary, Alta., Can, Dayton, Ghis
Etate of Michigan Houstan, Taxas East Chizage, Ind.
Etate of Utah Waterlso, lowa Graen . Wis.
of Dhia \"il!llil m. H. Mocons, Texes
uluth, Minn, Baton R r N Wia.
Datrait, Mish, .ltll.ntlu n ty, N, I, Kingfisher, Okla.
Pusbla, Cale. E. Lansing, Mich, Centralia, Wash.
ldaho d:allﬁh Globo, Ar n-- Bismarck, N. D,
Ogden, U I.ndn ﬂﬂ. Bloomington, Ind.
Lorain Ca,, Ohle rnhw Cuyahaga Falls, 0,
&t. Paul, Minn, Buﬂ aih, Rock laland, 0lI.
rll'hhu' h, Pu F-'miuh, Hhh Philadelphin, Fa.
intein, Mebr. MeAlester, Okia. A 8, Dregon
Birmingham, Ala, Negaunss, Ilm. Pendiston, Ind,
Coalumbuz, Ohlo L 8¢. Josaph, Ma.
Havana, Cuba Crown Point, II'II... State of 1llinais
New Haven, Conn. Bay City, Mich, State of lowa
Great Faiis, Meont, Roancke, Va. State of Idaho
Galveston, Texas Glendals, Callf, tats of Colorade
Pengacola, Fla. Hawalian lslands ima, Ohin

Stillwater, Okla. Drumright, Okis. Salma, N. C.

Want a Regular
Monthly Salary?

Investigate this opportunity to earn a regular monthly sala
and share in Rewards—the same opporfunity which aj;:pea
to those hundreds of Institute of lied Science Graduates
now holding itions in the partial list of States, Cities and
Institutions shown here. And oneto fifteen I. A. 5. Graduates
m cm%gyed an re!g,:llar monthly salaries by each bureau
Fin t and Secret Service Operator] Write
fanree details how you can train at home in spare time to
enter this young, mlftlr-sromus profession,

FREE ator No. 38 uml:-"ﬁ."m

WI'IM or send coopon for Free Reports I
the mame ln.f?rm-. lnd nf-ﬂ?fﬁ“" 2 Fr[nt
.p'l.dultu now earning n mnthlr':EJu
---.-.-.------.-..---------‘

-
i. lt-t--l'lprll-l Sclence, D 13-54 i
le 920 Sunnyside Ave., mll;| lr‘. =
an: — Withoot any obligatio tavor, send
lmthnRzpomu mgﬂuﬂuﬂ?ﬁ’immmh ]
ml"lnanrlnu and yoor low prices and Easy Terms Offer,
I-kaumumeﬂThamlmhnundan years of age. 1
B DT i e L e e B =
T st el
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BE AN ARTIST

YﬂU DRLW]HUH
own home during your

mﬂme. Thirty-five years of
mml‘nl: En?pﬂ:r.uuu.ra.glllq.
drtists receive large salari

Write today for Art 1I’:ll.ll Baok
L"APPLLED ART

ENGINEERING 75v:.=:
TWO YEARS

B.5. Degres in Electrigal, Civil, Chemical, Radio, Me-
chanical or Asronsutical Ennfﬂurlhn in two years,
Located in am Industrial center with that Englnesr-
ing atmosphere. Earn board, Low tuition, Preparatory
Department, Enter June, Mlt.ﬂm March, Catalog.

Inpiana Tecunicar CoLLece
220 East Washington Si., Fort Wayne, Indiana
. Learn Profitable Profession
h in QO days at Home
L E-;_i.'ll"lﬂ n'r Men and t’ men o the rl.ll-rml.ﬂn;
applon af Bwedish Massago run ap high ns $40 to
ﬁ'-"ﬂ per week bot many pref er fo open thelr own of=

i, Largs Incomen rom Disrtors, hospitala, panks
tariums, il
b

& pome to thues
Faliting. Hedsc.
Tera mich Pewsrds (o r- = |||I

gin, Anglomy charts snd g
ghvenwither comras, Write urﬂ.ﬂ.l.l

Mational College of Massage &
Physio » Therapy, 20 M. Ashiand
Avenue, Dept. 477: Chicago, Il

spend mpring, summer, fall,
WHY NDT thierd butterllisg — (0=
secte? I buy hundreds of kinds for colleotions.
Foems wartl ll to §7 eseli. th-bh iitdior work wilh ™
sirurlions, I[ Frofit, [Dleasum, He 10w
luM. ll.l.tr'nf# I'II n Ill!rl.‘l:ld Frrlm‘ll:-, Eri-h befars -mt
Box 1424, San Ilhp. Callf, T

E A PASSENGER
) TRAFFIC INSPECTOR

Traffic s Im:ruunl{_—. Men Needed hmr

1 RELIABLE MEN

sl up to LIS pr‘g .... ‘

B & A ik
1 i STAMDARD DUSINESS TRAIN.
IMI- lkl-'!ﬂ'l'l-H'L Driw. 204, Dultals, M. Y.

LEARN CARTOONING

by the method that has develn hundreds suceessfully. EBend
oame, address and age for free um L0 test your Il‘lllll!'.r

The Landon Schosl, 1738 MNatienal Bldg., Cleveland, Ohia

a0 F NCRAVING

BY OUR PROFIT-SHARING PLAN

OUR GRADUATES SUCCEED

N One of our lows students started in very small wiy—now
8 doing over §30, 000 a year. Another in Wiseonsin, over $10,000
the first year. Dny or night classes, Cull or write for FREE BOOK,

Chicago School of Watchmaking, Dagl. 3301, 155 N. Glark 51, , CHICABD,

GOYT.JOBS

SALARY [ ;\-"-uq.- i.'}.bnrrlar { !IPOETM
TO START [RISE T e 8l

O e e
$175 i A'!& il Carrier {ﬂo@hm Opr.

tehman
{ JMatra { )Meat Inspecta
MON THLY ;;Iﬂ‘tillnlmrullllt-url ]Rcf"rﬂ Bervice ';.':lpr
f 1Ty { YFila Clerk

'IIIHIEHT INSTRUCTI ﬂH SERVICE
Dep t. Louls, Me.
fn- FH larn 'Hmr o Qualify r«-
mlnt a"" -.l.rhd gt 4l
.u.l.. HENT
Nnma- - ‘ ’ PR
BT s o s i ca S A R

When writing please mention Popular Mechanics
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{ BUT JIm, 1
n { DON'T SEE HOW
=1l wE CAN AFFORD
TO MARRY.

ST —
MARY'S RIGHT, | | (ZEDESS T NAVENT B
REALLY CANT SUPPORT LIKE MARY TO MARRY :
WIFE. { AN ORDINARY MECHANIC. Ji Lt

T Al ]

LOOK HERE, N.R.L| (THIS IS SWELL FUNN | /Gl cepraiiy ) (“THANKS® YOU
HAS TRAINED HUNDREDS _. .[AND 1 am BEGINNING) | [ XSS EERRNS. I SEE 1| HAVE
OF MEN LIKE ME TO | TO MAKE MONEY MINE NEVER || TAKEN N.R.I

ON THE SIDE ALREADY | SOUNDED BETTER | \_TRAINING _J

MAKE &O0OD MOMNEY
RADIO SURE IS FULL p

| GUESS ILL GET THATJ'

FREE B00K
ﬁ" o E X

& . ; $ AL
B | SRR oo toNES o/ TU | e
| n = n Ly L1 § i N | e | |
L __.-‘;- . —— *‘f. / Ll .

= Sk
£ ‘ i

My &

L

(/1 <~

f — — 1 A \
-— '__.-"'"._T-'-,. | _,.‘.:'. AL =
| II l e _"..-\" ..-"h "
| — | i | |
= i . . o Lt ]
z A v"'u-"f: - { | I_
(OH! JIM, 1ITS) [YES MARY, AND) ¥, ® . @
WONDERFUL, | THERES A ‘?E‘.HLi
NOW YOURE FUTURE FOR - - - - - A
ON THE way | | us iv THIS .
| = g o2 RADIO FIELD, -
it (o pawschian JOD RADIC B
F o S
| P . J:”
/ " MAIL THE COUTPODN NOW. Get the foets abomt Radio— §.
LL the Oel with o future, N, R 1. treining fits you fop jobs in h;‘ t
| cofinsttion with the maniifneturs, sale and operation of Radlo \ Jm &
. equipment. It fits you to go In buslness for yoursell, service '
o oz, operate on board =hips, In broadepsting, television, avis- —
o ks tiom, paliee Radio and many other opportunities. My FRREE -
' i ook tells how [ traln you guickly ot home in spare time o
i | e o Hadio Exjsert
| b MANY RADIO EXPERTS MAKE 530, 550, 575 A WEEK
| Why struigle along in a dull job with low pay and oo foture?
X I Atart training now for the live-wire Hadio feld I hawe

helped many men maks more money, Hundreds of specesafil

3 | |
ERE‘ PROOF men now in Hadio got thelr start through N. K. L trainiog
H s MANY MAKE 55 510, 515 A WEEK EXTRA
IN SPARE TIME WHILE LEARNING
that my 'I:l'aillil:lﬂ PAYE Hold your job, 'l not only traln you In a few hours of

FOur sgmre time s wesk, but the rou enmll Lstart sending 1 B SMITH President
ou Extrs Money Job Sheets which guickly show you how L 4
] ]E-r :Iln Radlo re mu:‘_lhrh!q rumﬁ:n In miﬂllr\rnlrry e }qﬂi National Radlo Institute
are Eive you ~uipment for eonducting ox ents A & b iraail
53200 - ﬂ...k @y @, making tests that teach you to build and service cally .,m"f:‘.;i"T';.:ni‘i,."E,f"mﬂ:
in Than H (3 every type of recelving set made. Joames R, Mitz, 3525 mes for o Rudisn  Inadustry
1933 ] nall > . Chuapling Street, Wheeling, W. Va, writes: “During my thsa say ather man in Ameries.
Can Do ! = | trulning, my spare time sarnines netted me an average of
™ 1000 to 1500 yearly.”
. . FIND OUT WHAT RADIO OFFERS

" : | My book hos shown humleeds of fellows how to make mors
fnliﬁmh?;:# 1935 1 ran e i } 11':; “ep  money and win success. [s FREE to any ambitious fellow
&1200.  Hodio servien  goeies 400 10 S8pp  OFCT LG years of are. Investlgnte. Find out whast Radio offers
doean’t come too toogh o om L Sonr in spore  FOM. Hend what my gradintes are doing and making, about
for me now, You KBow fine. T ean slways make 0, Money Hock Agresment, and the many other N, R, L
who tooght me Hadio® & good Tiving In Hadio.~ leatures. Mall the eoupon In an envelops, or paste it on & 1e
—NILL"—J. P WIL- ZQopnoN anawiy, Post eard TODAY.

BN, Box 43, West- 1515 Barreit Avenue, J. E. SMITH, President, Dept. 6DP

Vitths e Richmond, Calif. Natlonal Radio Institute, Washington, D. C.

-
llll LI LA LR I I PR L R R PR T R R RN R N}

J. E. SMITH, President, Dept. 6DP

Picked Up
- 1800 National Radio Institute, Washington, D. C,
= While Dear Mr. Smith: Without obligating me, send your book which points out the
Studying Apare tme and full time opportunities in Badlo and your 60-50 mothod of training
men ut home (n spare thme to beoome Radio Experts,
& [Phli.l.'ﬂ-_' FRINT FLAINLY)
YE nicked us $1,800 whils L O SO S g AQR.. ../

mtndying, and I enll that
ey money—ithe tioe 1
gnve my Hadio work did
not interfere with my other
business."—0TIE  DEN-
TON, 14105 Lorain
Avenus, Cleveland, Ohio.

N s ot B S B

?-----lll-u-nu--".qf
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POULTRY
RAISING./

Wherever You Live —
Whatever YouDoNow—

$1000 to $3000 a Year

Can Be Yours!

YOU Can Do
What They
Have Done
'1’||.I|n- ||J| § v 10

Spare Time or Full Time
YOU Can Cash-In BIG

Instend of knocking at your door,
Opportunity ts waiting for you in your
chk yard! Thousands have turned to
Foultry FHuising for PART TIME
EXTRA MONEY or FULL TI ME BIG
PAY. Many start of in just o small
way—wilth & back-yard or vacanit lot
flock. My profit-producing msthods will
make coly & few heos pay, No matier
whit you're doing now—1 will show you
how 1o start and keep Ening succesafully
and poultry meat are commanding
high prices—prices that mean s hand-
some margin of profit on every egg or
hird you can produce. Theore's not
& doubt about it—Y O CAN CASH=
IN BIG. I'l PROVE that 1 san put
YOU among the big money makers
—QUICH.

My Proved Methods Assure
Success Right from START

All the ~ I:Il!?lhlf!l' and gaeas work™ are laken
adl of poul :'L_I‘lhlu: by my mare, Ut
mat h My home study coniges,
by eighteen famous experie A
by Hurir Iending Agricultusal 5.-|mn.
E:l“ in ¥our hands the suoeeassecroia of paders.
Lal e Lian -bmlul'.-elr smrnptesd, U you follow
our mathods wow bo get dmto ihils fescls
anting, hilﬂhr'ﬂ. pro ﬂ-ilhli husiness, Be your own
baas—ianaks $1.00 0 3106 for every hevar of your
epare time—or qualily for o fine salary inope of the
big entablished pouliry nis, Fram now ogn, =t
O the famcy prices—

the other follow E- i
FREE BOOK EXPLAINS

My biz. new froe book, “How o H-lill

Paultry for Profic wam Emuss youl il
of what eourss mnig 1|-|.|.q

ing have done for thous of oilers, My &4
years' experience a8 Commereis]l Pouliryman
and former Sembor Powlirymsn im 1.;..- r H
e "f ulbure i Yours Lo ns mned
¥ Gt lime for QUICKER, I.uﬂﬂ F’ll
MONEY. Dun't delay a day, et this
coupan into the wery nesl mail.

32 Pages
of Money-
mkmgFAﬂS
Get this FREE Book NOW/

Harry M. Lamon, President,
The National P‘oultﬂr Institute
Adams Conter, N. Y. Dept. 36-A

I want to know how to make big money ralsing poult

Bend me your FREE book explaining your home-stu
course and PROVED methods.
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Theres Quicker,
Blgger MONEY for YOU

LA

LEARN AT HOME

Are youadult, alert, ambitious,willing to study?
Imr-: stigate LAWI {Wc guide you step by step—
furnish all texts, including 14-volume Law Libra-
ry. Training prcpartd by leading law professors
and given by members of bar, Degree of LL. B.

conferred. Low cost, easy terms. Send NOW
forFree,64-page*‘Law Training for Leadership.”

LaSalle Extension University, Depl. 464-L, Chicago

AIR COLLEGE

EAST ST.LOWUIS, ILL

Three 2-yvear courses leading tf:-hgsm'igoﬂ“l N “l'“‘"t 1
¥ 00 reed In A i
Engineering, ﬁmuuu Administrnt.inn, AﬁBEuun Muhm;a 5 lt"l

.14 buil . 25 In Iaculty. 5,000,000 miles fMight
tralning. 1463 planes motors Fepaired and rebullt in shops,
Craduatea with all fmd.ing aviation companies.  Dormitories,
calfeteria on Field. Bummer t,e.rmEG J%IHAGR' Bttralog 'w rite

I5
ﬂth YEAR unxs MIIFEHT M‘-T 5T. I.l.'ll.II!i ILL,

EL ENGINEERlNu AI—

n hull.', Intensive course complete In one gchool

udes fundamentals of ‘Ftu:l'r'l tion, Alr-pon-
mt.mning El!ﬂ.mlllm Approved by cators, endorsed
by Industry. 44th year. Catalog.

BLISS ELECTRICAL SCHOOL

134 TAHOMA AVE., WASHINGTON, D, C,

weMONEYZCAMERA

Magazines, newspa e H. advertisers buy millions of photos s
year from people who know how to take the king of pictures
py Wanied | Let us teach you, at low cost, in your spare time,
£ how Lo take real human- interest pietures that sell [ Our mar-

keting servics belps you to guick, nation-wide sales. Send for
Freo Book that tells how to earn while ;us.

LEARN | e UNIVERSAL PHOTOGRAPHE
n“r i0 W, 330 St. New York Cit

You Can Regain Perfect Speech, if you

STAMMER

for bdlutﬂu!lr i-!ll.llumt-ud book entitled “DON T
3TﬁHMER " which desori the Bogue Unit Method for the
sciontitic correction of lu-nmmrlm: anid stuttering. Metbod me-

oem(ully used st Bogue Institute for 35 yesrs—aines 10(1. Ep-
dorsed by phyaicians. Full information concerning sorrection of
stammering sent fres, No obligation. Benjamin N. Bogue,

Dept. 165, Circle Tower, Indianapalis, Indians.

-
o

Learn CHALK TALKING

Entertaln for all occasions. Bend §1.00 for Iﬂlﬂ
FProducing Program of 23 Trick Drawings with
structions. Catalog of Chalk Tnl:l-: E|1.| plles Free,
BALDA ART SERVICE, Dapt. K, Oshkosh, Wis.

ENGINEERING, Dmldﬂlurl-ﬁ. hl"l-
ation and pullua radino, a.u.'\r
marine and Morse te I;III}‘
thnmuzhlsr Nine mon E‘H.E‘ln

e&uﬁnlant to thres vears' oollege radio work, School estab-
All expenses low. Catalog Ires

Du-llgu’s Institute, Ada St., Valparaiso, Ind.
LOOK! Baby Chicks

'I'I-IGUHHM WEEKLY ALL YEAR

lhrmhlﬂhmﬂ H rSdHl.'h!Pul'hu.l.bdﬂnnh
EI i UI.r'I.'ll.I'Ltl ﬂn-lfu T isrlosyn, ﬂulmﬂ.
inlog free, 'H.Ihnh s b baphes, M.

ll: bull.ﬂu-i a7 !ﬂ!l.
Oambser, Ohls,
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NATIONAL SCHOOLS «vvounce

AHIGHLY DEVELOPED DUALCOURSEIN GAS

g NATIONAL'S
Jobs in the Fast Growing Diesel Trade sturbve Fialulbie
Established in 1905, National Schools' course of Diesel Training is the outgrowth Intiudes
of vears of successful development. The instruetion is PRU“:"EN . Owver 30,000 All Phases of
raduates have received National Training. Now, National offers the most compre- Diesel Engines
ensive training—actually two complete courses for the price of one—Gas and Diesel Fuel Injection
Engineering. Both courses are absolutely essential to qualify for best jobs. Gas Engines
Butane Engines
Easy, Fascinating ‘““Shop-Practice’” Method Prapane
Tha day you hegin your Training at National you start right in with a practical job on the most modern Natural Gas

Gas and Diesel equipment, ineluding Caterpillar, Commins, MeCormick-Deering, Hereules, Venn- Auto-Diesel Elee=
Severn, Fairbanks-Morse, Enterprine, and many others. The work is actoally o pleasure for stodenta—
easy to understand—ever-fascinating. You learn in a few montha what would ordingrily take far longer.

e

trics

Machine Shop
No Dummy Equipment at National

The vast installation of modern Gas nnd Diesel equipment here is
adl uped by vou in learning vour trade. You learn to assemble and
dis-nssemble all parts, learn trouble-shooting: operating and all
easentinls to qualify vou for big-pay Gas and Diessl opportunities.
Your instruction is personnlized under direct supervision of n
large staffl of experts.

LEARN IN LOS ANGELES, Playground of America
RAILROAD FARE ALLOWED EARN ROOM AND BOARD

FFor o limited time, coach R. B |We help students obtain part-
fare allowed to L, A, from any [time jobs to earn room and
part of the T7, B, board while learning.

FREE BOOK OF FACTS

¥

MNATIONAL SCHOOLS, Los Angeles, Calif,
Dept. PMA-4, 4000 So. Figueroa St.

|
.'"
| MAME ,.ovvinesnss s e SEm— e

1
| ADDRESS........... S M e

|
|
L o T BTATE L.vcins
=

L.__._._——.n-—‘-r----l——-——-l-——-——
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ORE PAY
and a JOB 4

better

Get out of overalls! If you are a shop
worker, DRAFTING will put you in

line for quick promotion
i -

and better pay. If you are
™

t"“

8 bogs or office worker,
Drafting means inereased
earning power and more
efficiency. Write Today

for Free Book ! A

The Road to Advancement

RAFTING

In every walk of life :1r:u:1.wnl training in DRAFTSMAN-
SHIF will prove valuable. Even if you don't accept a job
a8 &8 DRAFTSMAN, you will be money ahead by taking
En ineer Dabe's Cuurae. Yuu will be amzad at the speed

which you ean learn in your own home in :.n:rur Bpara
tinw by Engineer Dobe's PRACTICAL METHOD

JOBS NOW OPEN

In all industries, Drafting leads the way. In Aviation,
Electricity, Building, Machinery, Automohile, Draftsmen
must be used, and t.'htir work comes first. Recovery in
industry and buildin definitely on the way. Many
trained Draftamen will be needed on better joba at b-et.t.er
pay and shorter hours. Prepare NOW |

Learn at Home From an Engineer

I will teach you my practical method that has been success-
ful with thousands since 1900. I will furnish you with all
tools and a drawing table. I will teach you in a very short
time by mail in your gpare time until you actually have a
desirable Draftaman’s job, or prepare you for better pay in
t!:e job you now have, No High School or previous experience

ieeded. Yom must be entirely satisfled with my personal train-
inz UNTIL {'('“PFT%\‘HTT'“"' until assisted to a position, OR

No obligations|

YOU GET ALL Osrefit,
MONEY BACK. Start NOW {""'"i':"":r,ﬁu'.’:":{:

and get the training. Prepare el et
for more pay and o better Jurnishe
ioh. Bend the coupon be- - e ro yod,
low TODAY ! Time is

money! Don't delay! "“':;“l&\-

E QU iIP M ENT
Griven Hﬁf;r gfm Jtart:

: ENGINEER DOBE, nh.ss.':'-ll.ilnrlﬂllu.ll. :
® Bend me your free book, "“Buccessful Dral't.smunghlp" and ex- =
: plain bow you will assist me to a good position as a draftsman, -
R [ S e e L o Adge 3§
s Address TN .
[ ] L
: Post Office L s . ) gt A _:

| 446 COLLEGE AVE.,

POPULAR MECHANICS ADVERTISING SECTION

NEW

PICTURE

Excites Everyone—Sells on Sight

HARII to believe when yom see it—impossible to
deacribe—a sensational mystery invention makea any
I\I'II. hot into a Portrait that looks like it was painted

arcelain. Indestroctible. Everlasting. Breath-
tlklng beagty makea salea on might. Auvtomatie
repeater—Ilow price—high commissions—monthly
bonua checks. ad name and find out FREE how
and where to see pample and get your own portrait
without cost.

LIFETIMEPORTRAITSOCIETY, Dept. 104,
1037 Evans St.. Cincinnati, Ohia

A epommand of affective

Eﬁlluh Elves o t.é‘i-dm

vum“ o=
FPoar kabs

revelation to yoa.
SHERWIN CODY SCHOOL OF ENGLISH
lm%m Rochester, N, Y.

patls; g, o ﬁs,...
Bend it now,

~STATE COLLEGE

B, 5, Degree In 2 years. World famous for
technical 2-year gourses in Civil, Electrieal,
Mechanical, Chemieal, Radio, .ﬂemnau—
tical Enginéering; Business Administration
and Ascounting. Eguivalent in technleal
hours to 4-year eourse. Those who lack
hilgh mhool mAy make l: work. Low tuition, Low living costa,
Located in ploturesque hill and lake region. BStudenta from every
state and many forelgn countries. year. Enter Jan., March,

June and Bept. Write for
ANGOLA, IND.

—

RET SERVICE Bogyc
W%

=

For 30 Days B

Mo Money Down—Actemsl l:.‘rhnp% B
I You Aot :.'ln-:h"—Wﬂ wrill send yoo thia atirring
book oo Crime Detection, Secret Service and lden-
tification Work [oFf B0 days free reading. Seod oo
money. If vou desida te Eeep it, then send |:|r|‘{
SL00. If not. returs _;: wh ITE TODAY. M
sant to Doys of sge.

G. Cooke, Dept. 13-54, ISZII Sunn:.'nde Ave., Chicago

~NEW BOOKS FOR RACE FANS
g 81 buys you AUTOMOBILE RACING 4th Edn.,, 80
illustrations; drivers snd world's fastest oars; midgots;
Indpls. hll!.'lrn-l-’nq-dl. Campbell's 360 m Beach Car: 3
mets working B2 buya you Peter Prolas” WALL
|BMAC‘KEII. n hlﬂ: hook full of thrills, u]:ulllblnmh [mnd
! ghills. Ray F. Kuns, Dept. B-18, Madisonvills, Cineinnuti 0.

AT HOME?

Learn to color photos and miniatures

.‘jn n ol No mﬁwmﬂmnﬂﬂiw
v i “hﬂﬂﬂ. Amﬂ i'i:* #u“u P
MAILFOR FREE INFORMATION

BEDF“R“ 1117 Bedford Ave., Dept. PM-35

Brooklyn, New York City, N. Y.

O Auto Mechanic [0 Talking Pictures
O Aviation Mechanic O Welding
O Aeronautical Engineering

O Refrigeration [ Machine Shop
0Ol Burmer [0 Diesel Engineering
0O Air Conditioning [0 Sign P‘ajuliu
[] Electrical O Window Di

] Radio and Television Mechan

[ Architectural-Mechanical Drafting

|,

] Armature Winding
[ Diesel Engines
TRADE MU . ciivacssressaan R .
s c H 0 0 l Address. .ccisnensssas BapB AR R e
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Hhuse
(7'ac36‘zi
ENGINEERS

WILL SUPERVISE
YOUR TRAINING
AT HOME FOR

JOBo

THAT PAY UP TO

P

nw RADIO

PHOTO CELL- PUBLIC

ADDRESS-TELEVISION

S0UND PICTURE WORK
®

EARN WHILE YOU
LEARN

“Shop Training'’ for the Home

R~T-I Training is diferent than any training vou
ever heard about. 1t comes to you right from the
heart of the Hadio Industry—right out of the fac-
tories where Radio sets and other vacuum-tube de-
vices nre made. It was planned and Fru-pl.l.rml and is
supervised by big mdio engineers IN these fuctorics
—by men appointed for the purpose, This means
that trained the H-T-1 way, vou'll be trained ns the
Hadio Industry wants yvou trained—just sa the
Radio Industry, itself, would train you if it wnas
doing the job.

Television Included

Radio service work is anly the starting point. R-T-I
will take yvou through the whole ficld of Radio amd
Electronics.  You will learn about every new devel-
opment, including Television so veu'll be ready
when Television breaks. You'll also learn the bic
money subjects of Avistion and Auto Radio; Public
Address Systems; how to handle Photo Cells:
Bound Pieture Hecording, Ete.

4 Working Outfits Furnished

Start almost nt onee doing part time radio work. L
furnish 4 outfits of apparatus that you build into
tost equipment with which you can do actunl jobs
and enarn extra money. My Training pays its own
way and you get vour money back if not satisfied.

RAY D. SMITH, President

Cﬂl)mnmn AND TELEVISION INSTITUTE

PHALGCTICAL BHDP TRAININEG

DEPT. 14 « 2130 LAWRENCE AVENUE + CHICAGOD

17A

Appointed by Radio Manufacturers to Supervise R-T-l Training

This is the R-T-1 Advisory Board
—Engineers nnd Exeeutives of lnrge
Radio firms—appointed by these
firms to supervise and direct R-T-1

TRAIN NOW For Good Pay
Spare-Time and Full-Time Jobs

If you're dissatisfied with small pay
—lay-offs and an uncertain future—
here’'s an opportunity that's too
good to miss. At the cost of only the
time it takes you to mail the cou-
pon, you ean get my big FREE
book, “RADIO'S FUTURE AND
YOURS.” This book tells how you
can learn at home under the su-
pervision of factory engineers,
to make more money almost at
once in Radio—whether you want
to make Radio your life's work, or use it to

pick up an extra 85 to $20 a week in your
spare time,

More Opportunities
Than Ever Before

Radio is still forging nhead. 1935 was its
biggest year. Over 5 million new sets sold.
Over 30 million dollars paid for serviee
alone in 1935, Where only a few hundred
men were employed o short time ago, thou-
gands are employed today., And where a
hundred jobs paid up to $75 o week—there
ure thowsands of such johs today—many
R-T-1 Trained Men earn even more. And
new jobs are being created all the timp—
full time jobs and spare time jobs. Get
my book and see how easy it is to learn at
home for this good-pay work.

Age or Lack of
Experience No Handicap

Yiou don't have to be s high sehool graduate,
nor even have Anlshed the grades. My Train-
Ing is 5o simple, easy, and practieal, that the
avernge man, regardiess of age, sdueation, or
previous experience can master it. It offers the
chanes you have wanted to get out of a small-
}m_v.-_ no=future job, into good poy work with a
uture, in Radio and sl its branches,

Get My Free Book

INVESTIGATE! Learn why
H-T-1 Tralning Iz diferent,
Find out why R-T-1 Tralned
men get Cuick Hesults™ and
"Dig Results." Send for your
vopy of “Rudio’s Future and

Yours'" today. It tells you I
about Hadio's amaging oppor-
tunities, It deseribes my ap- . Without
roved tralning, It tells what
t-T-1 students arc dolng and .
makin It glves the names of
my Advisory Board and 50 en- Man,
dorsing manufacturers. It's l
FREE. Clp, sign snd mail
coupon RIGHT NOW! ' -
I Name.....
l Aaldrean
FON THE HOME .
I City. coves

MAIL FOR FREE BOOK

Ray D. Smith, .
RADIO AND TELEVISION INSTITUTE

Training. Put your future in their
hands, 50 great radio manufncturers
now endorse this Troining.

Big Money in Auto

and Police
Radio Work
W. H. Carr, 402 N. 16th 8¢,
Kanaaa Clty, Kansas, Ann

R-T-1 student, has charge of
35 rndlo equipped ears for the
Kansas City Poliee nnd Fire
e tments. His salary la
$230.00 a month and he |s fur-
nished with an automobile,
na, oll, ote. He says, "I I
i not taken your course I
wuoilld not be able to hold this
Joh"

Makes 5600
in One Month

Herbert 1. Thomson, CGor-
man, Texas, lormerly an oll
wiell driller, borrowed
S170.04) to siart o spare thma
rdlo business after eomplet-
Ing 12 K=-T-1 lessons. In two
years his shop was worth
E1500. He suye, “Heepuse of
my R-T-1 Training | made
400 In Sopltémber and over
ga00 In Ootober 1045 It
pays to be B-T-I Tralned."

President

2130 Lawrence Ave., Dept. 14, Chiﬂlﬂ. .

oilignticn, sl me a copy of
* Hadin's Futiwre sod Yours.""
im your training nnd the opportunition in the
prewt fleld of Hadio (or the B=T=1 Trained

I am intercsted

When writing to advertisers please mention Popular Mechanics
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HOW TO GET
THE BEST RESULTS

with Your Harmonica

The harmonica is such a popular and widely used in-
strument that we are anxious that all boys and girls
should understand its full possibilities so as to
get the best musieal results, To do this aselection
of the proper type of harmonica is desirable.

18A

For instance, for the clear, sweet tone of the
violin, a single reed Hohner Har-

monica such as the
Band is suggested.

The “*Marine
Band' simple and true in

65¢

% %

For the ballad t Ejrpe of music, calling
for the sustain appealing

tones of the cello try a
Hohner tremolo
Harmonica.

**Marine
Band" "l‘!rnmnln
Leng th '?Ij. inches, 20

dnuhlt‘ hnlen. ree $l 25

Price. .
x & B

For stirring marches where the
brillinncy of the brosses is
desired the Hohner
Auto Valve Harp

will delighe
= ]

The
Auto Valve
Harp, full con=
cert instrument, is
fitted with a wind saving
device allowing great brillinncy
and volume l:-I tone. . 1 $l '5“

Price
The above models are all available in the keys of
A, Bflat, C, D, E, E-flat, F, G, Where two or more
harmonicas are plaved together, all must be in the
same key, but different models may be used to se-
cure the desired musical results. This is done by
the finest amateur and professional harmoniea bands,
All Hohner Harmonieas, of every type, are equally
perfect in  construction, workmanship and tone,
Familiarize yourself with the various models that
you may get the greatest enjoyment with your play-
g, Write for our Free Instruction Book and

illustrated folder describing all Hohner Harmonicas,
Address

M. HOHNER, Inc.
Dept. 9900, 351 Fourth Ave., New York City

HOH T \RmoNICAS

ADVERTISING SECTION

AUTO

MECHANICS

Diesel Engines and Aviation!

FPrepare now for the wonderful opportunities. 8 weeks®
trulninu fits you for a job that's waiting for you or Lo open
your own repair shop,

Livingston, Texas

Dear Hu* 1 have been work-
ing might hard since 1
gradunted from your school,
with the Ford Motor Co. and
am geiting along fine. OFf
course | could not expect top
wages at the start, but 1 have
already had one salary In-
crease. 50 | guess my work
Is entirely satisfactory,
thanks to your schoaol, tors and to you also.

erman Wilson. Leo Foreman.

FREE Wﬂmﬁmet Get the

facts about jobs; and Low Tultlon Offers.
Seadin for this Book docsn't obligate you,
1t obligates ME to tel
Money In eight lllun: mh,

u mmﬁunzza :E;E for Big
McSWEENY SCHOOLS
AUTOMOBILE — DIESEL
AVIATION GROUND MECHANICS
CLEVELAND, OHID or KANSAS CITY, MO.

Clendenin, W. Va.
Dear Mac: Send me a catn-
log, 1 just want to look over
the old school, | am getting
along fine, doing a huad-
ness, all thanks to you and
your training. Will you send
me another Diploma, as
mine was destroyed. 1 was
in the class of "21. I send my
beat regards to the instruc-

INTENBIVE II'&M IlI AL TECHNICAL COURRES. Now
r-lrn.rhh it Led. IME AND MONKEY BAVELD. Dagres in
2 yrs.  Elesirieal, Ml-: anival, Hirsrieral, Archlteciaml, Ched,
Aercmsutical. Highway _.Mln whirier enufwes in  Flsabreiiy,
Hadia, Eleptrie Hefrigerition, Power Mlami, Diriftisg, Boldineg,
Low tiultion. Extesnaive nrndlm eqaipmaEn Part-tinse work [or
board and reom, B4 yre.” sxpearenes producing sereessfal men,
Ineatesl nll over 11, B, apd Moreign Famids, hnldinl: respunskhles pras-
thons. Approved by lsdwstry, esdorssd by gradostos med edo-
eniomm. Calalog free
FINLAY ENGINEERING COLLEGE

1001 Indiana Avenue Hansas Clty, Me.

You can complete this simplifed

High b{.:l:u:m] Course &t I:Inm.u- .1 ]

Amazing Sensational Discovery
REFINISHES AUTOS
LIKE NEW /

NOT A WAX OR POLISH—LASTS B to 12 MONTHS—
SHABBY CARS GIVEN NEW LUSTER AND SHINE
Men it's umbelisynble, a mirnele! KAR-NL

v shem old shabby ears in & few minuabes.

s thom like-new shine. Not s polish,
i padmi, Bl & pesl Rl (st leets § o 17 monika,

tanils washing, sumshine, long wer. No ru

'I‘lllihm.l no waxing. Just apply with rag.

FREE SAMPLE
prnm,-rp.hhu Tor mgwnts and distributors)
this pew LOW PRICED
Aisti Ir.uhrr HI!G I-"RHI' I'T8—up Lu §7 .04 i an
hieur, sasy. Ten smecnd demomsiration o RaY

man's pur eelis i quu"lr. Ilnu-fr—rul.
HAMPLE which jroves sl o wire
Liidny. [Habribsiors Wanisd in Fernipn Ceunbrise,

KAB-NU CO,, Do, I-30, Oakley, Cincinmall, Ohle

|l| 'I'Ill i

il
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(. MIDWIST RADIO

MARVELOUS 4 ZH/

M-lu be

FIVE WAVE BAND,
WORLD WIDE SHI

912400
WVIEIERS

DIAL DIRECT WITH LABORATORIES

SAVE 7 BO%

MCE agnin, Midwest r!fm:m'.tnl.lu its leadership
b offering the world's most powerful Super IJL'Huxe

14- "'-!.T TAL Tube 5-band radio. It 1s a master achievement. .

foday’s most highly perfected, precisely built, labaratory adjusted

gct. It iz o ra |-.1 musical |::,1r|.111:|.n! that will theall you with its
marvelous super performance. . . glorious new acousti-tone, , .erystal-clear
“eoncert” realism. . .and m '|..|':1||.[ ek "||r-.u|_r" h.l.l.]l':J Ms I!l-:hn you |.||" any

radio, write for l-':tT‘l, 40:pags 1936 catalog. Learn about the successful Midwest
Lahoratory-To-Y ou licy that saves vou 3095 (o 505, . that gives vou 30 davs FREE trial.
This super radio will | out-perform $100 and $200 sef on a side by side test. It is so

B a 1 = ¥
]\'\-l -nr||.|.|. |....1|.'| AT ":t."l.'-.'l:‘-'l.'.. 50 L|.l.']|-.'.|1-.'|_'|' epnsifive |I.|1.4‘. it |.:-"II-._'.'1 m L nt 1| F L H |...I::I. I[RMS
atations with full loud "|"l'.'.'|].-0'r volome, on channe cenf To powi eful | Is The ] i
‘i_l.L]:-:}1 |~|,:|,"i:_ ot ;|-3|x.|r'..'|-I CITCuits, rI;L:LIl\,L' it possi ke o vz the 1I'L':|‘:|'||.:|,'_1' rescrvie

power, and {o exert the sustained maximum oulpul of the powerful new tubes.

50 SENSATIONAL ADVANCEMENTS

Seores of marvelous Midwest fealures, many of them esclusive,
explain Midwest I:J orious tone realism, super performance hawe pever haard Fuch bite-1lks
and thrilling' | -wicle 5-band recepiion. They prove why reprodustion, My Midwesi
nationally Imulru orchesira leaders like Fred Waring, George Oloen, =) nm:‘i‘""? ""““-"""" tatloms,

ack Denny, etc, use a Midwmt in preference to more costly makes, ®75 50 ¥ 0 it e e

obtasnalils," TEr WEnua,
'F'Ir- {uning rangés maks il esany do parsds the pations aof the world
before you. You can swilch instantly from American programs Sead for FREE 40-page feur-slar caralce.
to 'Clnnﬂllu.. alice, -mlivur. commercial, airplane and ship broad- Ju pistures the eomplete line af leu
casts . , ..to the {inest and moat fl.l-cl.ualln: ProfTAIE Imlu Europe, 1036 ill-d'-eu Acousth-Tona -I -
Africa, Asia, Ausiralin Sonth America , . .« 12,000, miles away. tnmandes amd chassin. .. .

| In ithabr natsral sclar

Acousti-Tone V-Spread Design (p1.50mm) AT

The V-Front Dispersing Vanes estallished 8 new radio style overnight.
They spread the beavttul lace-work of the “highs" throughout the room
in a scientific manner, . .directing the High Fidelity waves uniformly (o
the ear. MNow, getb -rm:nplrltl range of asdille fﬂ'rjllmrwl pr]u-pvln'
gloriousnew acousti-tons. . assuring life=like crvatal-clear* E‘D\.I'I.I:‘Ift *realizm.
No middlemen's 'prnﬂla to nn_'r You hl_j' al wholesale '|'|r|.rz'| direct from
Laborstories, . .uaving % (o 5607, You can arder your 15956 Midwest
radio from IIPI new dil-page tlnl alog with as much certainty of satisfaciion
as 1f ¥you were to come wvouriell to our great laboratories. You save
305 to B0, . .you pei 30 days” FREE itrial, . . a8 Little an 5500 down

uts & Midwest rackio in your home. You are lrl.r Ilfult'rlﬂl with & One-
;rur Guarantee, Foreign Reception Guarantes, .I.'fI back Goarantee.

| MIDWEST RADIO CORP. |

Usnr=-Aganti
Maks Wiy
Extra Mlonwy

=

| MIDWEST RADIO CORPORATION
'Dﬂl 'Iﬁl. Cinginmaill, Ohis

DEPT. 15L CINCINNATI, OHIO U.S.A.
Established 1920 Cable Address MIRACO All Codes [
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HERES YOUR CHECK
YOUR DRAWING Is O.X.

Some men make more money playing
than others do working. They have been
far-sighted enough to turn a hobby into
a real source of money. Perhaps you've
always liked to take a pencil and draw.
Successful artists are simply men who
have kept on drawing, studying and
practicing, until they became expert. You
may have just as much ability, It costs
you nothing to find out—and it may be
the most valuable discovery of your life.

The Federal Schools, affiliated with a large
art, engraving and printing organization,
has trained many young men and women
now capable of earning $1.000 to $5,000
yearly as designers and illustrators. Its
Home Study courses in Commercial Art,
Hlustrating and Cartooning, contain c¢x-
clusive illustrated lessons by many famous
artists. Practical instruction by experi-
enced men isthe reason for its many years
of outstanding success. Courses sold on
easy monthly payments.

Send today for Free Book, outlining pres-
ent opportunities in Art, describing the
training and showing reproductions of
students’ work. With ir, you will receive

our Free Vocational Art Test, which our |

artists will use to judge your ability. You
may have real talent. Don't let it rust—
it may bring you a good income and an
easicr, happier life. Just fill our and
mail the coupon below,

FEDERAL SCHOOLS, INc.

4136 Federal Schools Bldg.
Minneapolis, Minnesota
Send me vour free Art Test and Book

Hlmlill1+d-l--l--!|-l|--l-lll------r---

Addrens. . ..iscnvinvansinisansnss

TEassmEBEEEdE

BRSNS B FRE S G e bR AN R R Ed B mEEEEEE

Ml-lli---lni Utcup‘tlun ............... [

| munds of pew Experis peeded lor presewt and fistiure astlrity,

To Earn More Money

in AVIATION

Trmn at LINI:IJLN

Avhalion szeculives
wha pay BH00 o BN
month for Pilots snd Mechun-
joa demand men with thorough, expert training

. the kimd of Approved troining Lineoln offers
you.  Traming st this “"Werld's HBest Known
Avintion Behool'™ is thorough (rom overy standpoint,

Get Your GOVERNMENT PILOT'S LICENSE—
Tanmala Flying Behool training inelodes syorynhing 1o maks you &
firnt cluss Pilot. Tere ¥ou tram for Government Livenas s Trans-
port, Limited Commercial, Private or Amateur Filot. Yoo leamn
straight Nying, night Aying, Wind Aying by insorument, redio beam
Nying, cross countey Mying, scrobation, spol landing, serial navigstion,

COVERNMENT MECHANIC'S LICENSE—L inealn Approved
Mechaniin Selual Erfifinng @1 ves o every e prwrmam lor Govern-
ment Liceose as Alrplane and Engine Mes i YVou rebuild
Whirlwind, Wasp, Cyelono, Alremnit Diese]l and ny oiher aireraft
engines. You rebuild modern airplanes under fnetory standarnds,
Truining also includos aerial radio, welding, isstre- g
ment repair, vta. Machine shop practics.
Individun]l Instruction Methods
masiirs  rapid, more thorough progress. Our ine-
miruciom and executives give their entice atiention
to your seronsuties] edusntion. For a quarter of a
enntury Lineoln has sont ovesllontly traiped men out
intn thoe world 9 win rich rowards. Now in 25th
yumr: 15 years 1.ml:|jnq nvinlion.
Approved Modern Eguipment—We use only
planes which nre ipepected and approved by e
. B, Departmant of Commaree. You learn o iy
open epckpit biplanes, low wing and high wing
n:lrnn'pll.nr.i. mimall mnd trnnaport types of
ealiin plaovs for complete experience. Both Might
apid  ground school bulldings sand  (eeilities are
nmong the finest in Amerien. Both under Govern-
nuent B vision. High eluss imstructom. Thoroughly
e bzilckimgs.

Thawsands of s alesd, Starl training mew st Linestn for s
lea s stals your

.w...r.u aviition osreer, Wrike toulny

I..INI:GLH AIRPLANE & FLYING SCHOOL
205-F Aircraft Bldg., Lineoln, Nebraska

Be an

Wi "hard Umes™ in Elestricliy—thes Dig Tay Fiold, Thooes

Boulder Dam—"TVA"=—uther grvernmani cloctrionl projects
pavn rendy. Btart New, Earn while lsarniog sl boms,  Easy
Liyw Cisal, 100,000 man suesssaluilly tralmed. Weits for rllb.-l.
BOOK. Learn to esrn 533 60 575 & wesk,

55-_"1- FREE No Obligation to Bu
50 e b .:':':LT;E"—:..II "i'é T a

.g|_u-|.r|,|; mimpilisg Vil FACUTH thal may sive
lnabreds of dallars to every mam or woman
eenking & sitromg, rieh volpe far efther llﬂll-::
ar speaking. 30 daye' fee readine— hid -

A1 060, OtheFwise, relurn if=—
TINGER Stuedio 13-54
Chicage

PFROF,. E. FE
64 E. Laks Strest P

You ean complets this
Emplifed High Bchool
ar b rn-r' and abilites permit. Many
(. L sirmprn fi ool
tnrd H. 3
Lrntspupplad, [HE s alreRdy
enpgseted, "'*P‘I;Il sigecin OfF oot roe Hullebin g Fusghbanit,
pol, Dpt. HE44 5bm-l at 58th, Chicago

Chmres wt hiene ms rapblly L
ish |n 2 yours or less, O

ASK

EPAGE'S

CASEIN GLUE

A Jeawl CASEIN GLUE
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“Give MeYour Measure and I'll Prove
in the First 7 Days
You Can Have a Body Like Mine!”

No other Physical In- : IF YOU MAIL
F R E E COUPON AT ONCE

structor in the World
has ever DARED make

such an offer! New Kind of
'‘LLgiveyou PROOFin7 DAYS that I ean turn
i:uu. FEL il}lp_nr;l_min of ;-:]i“l}“ and I:-“wd?f MOVIE
ust think of it! nehit in the first week under
my guidance you will see and feel the improve- NECK ﬂ'lﬂlﬁng
ment! Then as my weekly instructions arrivein CHARLES ATLAS
vour home you eontinue to re-build, renew and 1? M.
1‘nv[rtl:ll]|:u1" your JLLHJJ‘. By ;.I.u:r ondd r‘f:'l Ejrr{;: IN ACTION
Tiof voi are the owner of n powerful body J . ;
- 1 v el Noeost, No obllgatlon. If you mail soupon
”F"“,Y““ will be proud to display anywhere, any below BE ONL® ¥ou will roceive this Iaseinating
Time: “movie ghow' absolutely FRREE., As lis 640

S muving pletures ok belore oo, the * World's
e Ml ost Perfectly Developed Man gos through
his paces. Wateh his mighty muschs flex, Ses,

People will notiee the ruddy glow of
henlth in your fnee, the :ian:kle in your
clear eyes, your broad shoulders, and

- ; X with your owneyes, what Dynamic-Tension
thicy wil eas yous sompany: Lou ‘F’fl it for him—what it can do for YOU, tool
be the fellow who will w off with A Quantity limited, Mall eoupon today!

the prottiest girl

and the best job FOREARM

S $he Beap i r . THIS BIG STERLING
wonder how vou 1472 IN. . SILVER CUP

Write your name BEING

=i

and address eare-
fully on the coupon GIVEN
below, I'll send you, AWAY |

absolutely free, n

Htands ahout 14 In. high, on

copy of my now
hm{.. ' Everlasting bhlack mahogany base. 1 will
Health aond |l.r'.|'4|.1'4[lt-1u|111_.': !.IU:IIL'-‘-"I'I':! ri'mul.m
" the most Unprov o i hia
Bfrength.” It revenls MNATURAL physical development within
the secrcta that 1 next three months,  Therefore,
Ehu.ngeddr;;: i’ninn l:“ i e AIST 1 tnt:un' what :-'nu'r‘ mmuﬁ
a7 un = hiEsted z menta are now, §Fouo have u
e g chance to win this cup tuolt:‘mp

wonkling into a
husky fellow who won the title of “The
World's Most Perfeetly Developed Man'™
aeninst all comers! And it shows how 1
can build you into an “Atlns Champion"
the sams way.

Are you underweight? T'l1l add pounds
where they are pesded! Are you fat in
spota? I'll show vou how Lo pare down to
fighting trim,

And with the hig muscles and powerful,
evenly-developod body that my mothod so
quickly pivea you, I'll also give wvou
tl'hruugh-a.ml-r.hruugh health—health that
digs down into your systan and boanishes

E'Iwilh your name engraved oo

48-PAGE BOCK

FREE

1t tells you all about my HPecinl Dynam i
Tewsion method, and what It hns done to
make blg-muscled men out of ran=down
spectmens, It shows you, from setunl pliotos,
how I have develo my puplls to the same
perfeetly balanced proportlons of my own
hyslgue. What my system did for me and

hese hundreds of others it ean do for you too,

Don't keep on belng nnll}' haldf of the man you
it T ean do for yo

such things a3 constipation, pimples, THICH CAN be! Find out w e
skin hlotehes and the hundred-and-one }}Fffrfﬂﬁ.} I_-,-"ﬁr:-rgpj'i},l!:'mu} i

23% IN,
CALF

16 1N.

similar conditions that rob you of the
oo times and the good things of life.

I've Got No Use
At all for "Contraptions"

dreds on the coupon, Or s

N o posteard, and madl it 1
today. CHAMRLER AT- | Jasare
B LAH, Dept. 5D, 115 E, | ‘wii Q 1
B 23rd Bt New YorkCity, | e==® [ \

Put your name noid pd- — ""\

Get m
!ﬁﬂﬁm Health f:luur:l't Steangth''!
ail my coupon today. Gamble el giatatl b
n stamp to prove I ean make n.';__f.::l ‘:I'_Lll"ulﬁi“l‘ﬂ g
YOU a new man! ;',]ut‘ i pair

(Charles Atlas showin
how he looks today. Th

R N e R L S S ik n
(Plonse print or write plainly

dEemE R R b w
SEpERsAEEERE R

R e L e

I bhaven't any need for contraptions = _— b
I'.hutl Ty utrzlllnl }'IZJLlrl hoart aned other HEIGHT gl b e |
vital organs, don't dose you or doctor H L] H 1
yvou. Dynomio=-Tension isall | need, 1t's o CHARLES ums' HHFL 8D ! -
the natural, tested method for developing 5 FT. lﬂ IN.| : 115 E. 23rd 5t., New York City || T
real men inside and out. It distributes 2 L‘-- =
ndded pounds of powerful museles over WEIGHT : I want the proof that your system of Dynmmis-
your body, pets rid of surplus fat, and & Tension will make o New Man of me—glve me a
gives you the vitality, strength and pep 178 LBS. : EEE}“&* husky bod Al bl pcie devslopment,
that win you the admiration of every Eﬂll‘nfl-uﬂﬁ' _“’fhu the";ﬂ'ﬁ' hinhg!n:uz'fe."ﬁamﬁﬂ
woman and the respect of any man, "uT | This Is the & pletures showing you in action.,

free book., " Erver- * Intest photo of =
H

-

:

-

a

H

H

L]

MAIL COUPON FOR FREE BOOK NOW!

State.
i 1636 C.A. Ltd,
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) he suceessful as an inventor,
I you don't need to be an Edison
who took out 1099 Patents be-
fore he died, or a C. F. Kettering,
who helped develop the Self-Starter,
Duco, Ethyl Gas and other out-
standing inventions, and ig today
the famous head of the HResearch
Division of the General Motors Cor-
wration. In faet, you don't need to
l:t' known as an inventor at all, if
you have a practical, useful, salable
invention—or an idea for one—and
go about it right.

Remember that for every Edison
or Kettering, for every MeCormick,
DeForest or Atwater Kent—there
have been thousands of unknown
men whose inventions helped along
the wheels of progress and helped
the inventors financially at the same
tirmie.

MANY LITTLE IDEAS HAVE BIG
COMMERCIAL POSSIBILITIES

For example, who knows the name
of the inventor of the wooden golf
tee, the ordinary erinkly hair pin, or
the metal ball or dise that the average
housewife uses for scouring pots and
pans? Who knows the inventors of
the thousands of gadgets that you
will find in the ten-cent stores, in the
madern drag and department stores?
Some day, stop and look at some of
the simple articles you'll find on the
counters of a ten-cent store. Notice
how many of them are marked
“Patented or Patent Applied For.”
It 15 an interesting, edueational ex-
periment. These inventors, most of
them, weren't of the genius clnss. They
simply got an ides for doing something in a
better, easier, faster, or more economios]

way—AND THEN DID BSOMETHING
ABOUT IT

Interesting
Points

Who is today’s “cham-
plon inveator' ?

Apms: John F, (O'Connoer, of
Chiengo, 11, holds U490
Patenta, more than wny
other ving man.

Who Is “"Lady Edison"'?

Ans: Miss Beulah Loulse
Henry of New York Clty
lends all wamen Inventors,
holds Ly satents: =
known a8 “Lady Edison.™

‘What is an Im provement }

Ans; Nearly all inventions
today are  mprovemonts
over earlier inventions,
Often the Improvement
proves more profitalle than
the earlier Invention.

Is a model necessary?
Ans: Today, most Inven-

Hona are patentsd without
moddels A subject fully

oxplained in our book.

What Is the prellminary
search?

Ans; Theprellminary search
I ondinarly tho first step
to help an inventor. Also
fully explalned In our book.
Bend for a eopy today.

A New Book about
Selling Inventions

INVENTORS

You may be able to do as well as
others who have been successful.
That only time can tell. But there is
one thing you can do, and do now, with-
out walling of tme, You ecan find out
cnaily and quickly exactly what to do to
protect yourself. In the 45%-page book,
* Patent Protection” shown on the opposite
page, which will be sent to you FREE, we
tell you what many other inventors have
done, just what vou yoorself must do to
mike Application for a Patent, give you
intercsting facts sbout inventive history,
show you 115 mechanieal movements-that
inventors have used in working out ideas,
and much more. Decide now to get a
eopy of this interesting book, Its facts
ean be worth much—yet they cost you
nothing.

There are two sides to overy inventive
success: The inventive side and the com-
mercial side, A good invention poarly
handled, ean prove o failure commereinlly,
An ordinnry invention, properly handled,
can bo mode s money-maker, In the
specin]l booklet, shown here, we give you
some sugeestions on ' 'When and How to
Bell an Invention™; practical hinta on the
commercinl gide of inventing. We'll send
this new booklet along with the big 48%-page
book, *Patent Protection™ ]Ihml.ruh-tl o
the next page. Use the convenient coupon
to request vour eopies,

We Cordially Invite You

When writing to advertisers please mention Popular Mechanics
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NOTE:

YOUR QUESTIONS ANSWERED! There are a
lot of questions that the average man with an in-
vention, or an idea for one, wants answered before
he goes ahead. Here are a few of them that most
inventors put up to us: How do the Patent Laws
protect me? What easy steps can I take, without
cost, to put myself in position to support my belief
that I am the first man to think of my invention?
1s a Patent worth the cost? Should I try to sell my
invention before 1 have it Patented? Is there any

MAIL THIS
COUPON TODAY

23A

You may not be an
Edison or a Kettering
but still you may have
a good idea

safe, business-like way to secure financial help? If
I do apply for a Patent how shall 1 reach people
who can market my invention? Can I protect and
sell an improvement on some invention that has
already been Patented? These are but a few of the
questions which usually confront the average man.
You need the answers! YOU CAN HAVE
THEM, without cost, trouble, or delay.

Our Business Is to Help You
Write Us Today

For more than thirty-seven years, this firm has
been helping men with nn inventive turn of mind.
We maintain o large staff of trained, experienced
speninlists—Registered Patent Attorneys,
Draftsmen, and Searchers to help our clients
secure all the protection to which rhey are
entitled. Fees are ressonable, Deferred pay-
ments froquently arranged. Questions promptly
onawered,  Write us frankly with absolute ns-
surance that what you say will be trented with
strictest secrecy. But first send for the
FREE BOWES shown on these two pages.

They are filled with facts, pictures and sugges-
tivns,  They tell you things about Patents, In-
ventions amd Selling Inventions that we have
learned 10 our long experience, They may save
yvou time, expense, EVEN LATER DIS-
APPOINTMENT. Simply fill in the coupon or
write us n confidentinl letter, No charge, no
pbligntion, Mail the coupon today.

VICTOR

EVANS & Co

RECISTERED PATENT ATTORNEYS

Main Office: 700-D, VYictor Building,
Washington, I}, G,

513-N Marguette Bldg., Chicago; 1007-N Wonl-
“Now York: 511-5 Empire Blde., Plrtsburgh ;3 1010-N

t i g, San Franclseo; 730-N Seeurity Bldg., Los Angeles.
¢ FREE eoples of your books *'Patent Proteetion™ amd
i How to Sell an Invention.'” (Note: Same books supplied

f branch offices listed above.)

When writing to ﬂdwrhaem please mention Popular Mechanics
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BE A TRAINED

AUTO-DIESEL

Diiese) Power I r11'|1 l|.-| 1*-l:|r|na , truokors,
Iarm poserpnd liz ey Thn e
T fim liks unll cipage rlu;ul,rju_u:]_l mmel :|_rj.|_|_|r|_!

fiond ol ut good pay, awalt thone '.'r.l.‘m
IF mrlrh W oy ey thist grewnshs ¥ flai
of thia i uatry, A nd |_'h.
; RSN coOoD JOBS—

¥ Lhs prlamerr

A .'!I ¥ion eun
i remn in Ehia new Beld witkirak
bziutiag ¥ |u"'[,|"r miely b D Lt Wl i D5 ke

“Job-Way" Training i=s Prac=
tical, Complete, Hndnrn

Chir mendern, rovisnd Trs YO u LEAHN
i iy H.‘I- ll.ll;::::j AT HOME

thit buia ﬂudtlmu.ﬂnd.- In
Tow u-wmwnirbuﬂnunnfrv?m;

GOOD PAY
EARN AS

short mmonths far & 'bull.gr

New Auto-Diesel Course Included at Mo Extra Cost

daiils anraling now Inr A b
z;" mﬂmi:l :zu'lu AT H;g nﬂ".f_rrﬂn i m‘brl;‘:'r!?m’ Iﬂrdﬂhﬂl‘&nﬁ

Earn as "I"nn Learn—Two Motor Testers Free
Jmth:w we n: :uhu Inelnding I|=N:|u|1:-|:r-l.- wilimble motor
ipman!
eguip mazslat .!'uu.r mmnx “ﬁ auhll- nu h

in
lll'l'ﬂ I!IE!EI. BUDE I-‘IIEE
lmi; Jol:-‘l‘l.r" "frl m:{?ghmnu}nllk“ﬂi:d sx-
lr.'nup-nn
wlﬁ htﬁul'.u:u u uui.
M\DTGH IHETITI.ITI OF AMERICA
4554 Broadway, Dept. DD-11, Chicage
.
MOTOR INSTITL
4554 Birondway, Liaot. DD Chloy, 1.
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Less than 20 minutes a day with
these 7 big mechanienl engineering
hooks will prepare you for a better
jobh and bigdger pay. Machine
handa become foremen and super-
Intendents, helpers become experts,
foremen become managers.  Any

Pays Big
NOW!

machinigt, helper or [metory ecmployes ean beneft QUICKLY
and put himsedl In & porition to demand more money,

2 lDon't miss this chanes to

Yﬂul‘ oppﬂr‘tu“lt, quulll_‘-' for promation, don't put
off for one minute this Big Opportunity which is yours almost for
the aaking. Seven Big Books E]u}ﬂ:nﬂ of every known mechanies]
fact, told so simply and clearly that any ooe ean understand them.
Over 20600 pages, nearly 2700 [lusitations cover every subject
fally, including Tool Making, Pattern Making, Foundry Work,
Mechanical Drawing, Forging, in fact any TP"'JF! 1nE '}fd t;- I:niTL

i SLE L1 uE

| L ks will he i
Everything Sent FREE /s oo no - o
wide in your own hume or plsen of businees whe ||.r; ne mod Yo want to keo
ihem, rheck up on any (scks you wanl (e, Nole Lheir gresl MONEY MARKIN
walige, Lhien, I you wani ke, pay on Qe sasissl kind of payments,

Complete set of drawing instruments
if you send for these books NOW.
Thess instruments are made of the fin-
eat of German silver, are absolutaly
pocurate and are packed in velvet llned
leatherette pocket cass, Heal $10 value
but free to you with thess books,

i — — i —— ——  — S S — " f— -
Amarican Techmicsl Seclsiy, Dept, H.-l'l‘l. ﬂnnn-l wl ﬂ.lu T

You mny saad me the 7 hig NEW books frr Ires msamimation. 1 will pay Ehie few snmis
dolivery charges only unless | decide to thiem Ln which mee I will send 5300 in
tan daye snd 3100 per munth umtil the llll pries of oply $TUS0 s padd. 1 1 mlu:rn
hnm 10 days [ will ocwe you mothing, Peciuss 1 ssnd now, yun agres o g

& mmmberakip ln the Amerdean Teshninsl Bocksiy entiiling me 1o Fres pone |.-|-.
privleges wilk &sy of your wxperts for ons year and st of drawisg ineremests,

o TR MR SR

Addrees
Flanss siinoh & bnbter siating hip, oesipalbon, smployer’s name dnd sddoae sl Gkl
il L leani ome basiness mbn 58 relerenee
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FREE %6301 B0OOK

You ]Hl‘ﬂ ulckly on newest Gibson models,
choice of eadln.l: ;umfeninnnln High tone
wins instant admiration. Be popular, make
more money—with a Gibson Guitar, Banjo
or Mandolin. FREE TRIAL, EASY PA
L] . Write today for details — and mp:r
of Fres .I-ﬂl. packed with valuable facts.
Mention instrument. No obligation.

GIBSOMN, INC., 404 Parsons 5%, Koiomazoo, Mich.

[ .

Be a DENTICIAFII

Learn at home te make Crowns,
Plates, Bridgework, ete., Tor Den-
tists. Kasy, practical way to learn
mepchanieal dentistry at home In spare
time. Full Eguipment of Tools and
Materials Included with Course.
Low tultion. Essy terms. Wrlte
for FREE BOOK about this monay-
muking profession that s not nffected
by “maching age.”
McCARRIE SCHOOL
OF MECHANICAL DENTISTRY
20T M. Brosd St., Denl, 708 Philadel phisPa.

Learn Public
Speaking

ﬁ.t home—in spare time. rﬂﬂ.ﬂ? OVEreomS
I'riig'hl "nm. nir—mn and incroase

thais sarning paw "i-':-lt r Th l“"'ﬂﬂll‘l‘l

w:rt Wﬂld'ﬂ-l With I-Fn:d:r mmquirmmtl

MHOATH AMERICAM INSTITUTE, Dept. 1354
3601 Michigan Avenus Chicago, llingis

H'I'ﬂll YOUR WAY

DON'T COPY — LEARN TO ORIGINATE!

RAYE BUKRNA will tench you HOW to OREATE O o
ench you E nm: s 85

talns 26 lessens and pver SO0 Mlustrallons. All [of (nly .
Brnd wiwvi and addveni for fiee details, —
Eplendid opportunities. Prepare in spare
lnam time. Easy plan. No previous experience
Send for free booklet “Opportunities in Pho-
w tography™, particulars and ::i'l-'lm“.hmtl:l'l-i-
American of gra

q Schel of Phetography

<770 SUCCESS!
MAL CARTOONE o homa thal yoi ean BELL! Course oo
I_!_A"I'E BURNSSCHOOL, Dept. M-X, BOX 2194, Cleveland, Ohig
needed, common school education sufficient.
3501 Michigan Ave., Dept. 1354,

SPECIAL
Only

29

N EMGINEERDS ik Bi, 1i . Moky

Correspondence Courses In

MDID and EECT R!(M Eh“ﬁlHEiRIHG

~WHAT IS THIS

STRANGE FORCE

—the thinking mind?
You begin to LIVE when you
learn to heed this inner mind,
awakening wyour natural thought
forces., For centuries the Rosicrucians have col-
lected and guarded basic facts on succeasful
living: truths which guide one's path through
life. Kl'-‘m' free booklet, explaining how to ac-
quire this knowledge, write Scribe: H.N. 5
THE ROSICRUCIANS, AMORC, San Jose, Cal

When writing to advertizsers please meonlion Popular Mechonica
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How NATURAL IODINE

Builds Worn-0ut,

Sickly Folks Into Strong,
Red Blooded Men and

Women. ..

Km]pnmnlt, Mew Mineral Con=
cenirate From the 51.-41.. Rich in
NATURAL PLANT IODINE,
Feedr Starved Glands Must
Build Rich Red Blood, Put on
Lbz. of Solid, *'Stay-There""
Flesh, Give Stendy Nerves and
Day=long Energy in First Week
or Trial is Free!

Hore's mew ||--|||' andd aneonrEge
ment for thousands ol weak, worn-
out, hngenrd=locking men aodwam-
en oven naturally skinny, whose en-
erpgy and strength hnve been = A [t |
by overwork and worry, who are
pervous; irritable, always half sick
mnd atling. Scienoe save the prinei-
||'|.| chiEe ol thiess rundown eondi-
tions 8 ' GLANDS BTARVING

FOR IODINE."" When these glandds
tlon't wark pr [:--ri\ o Bl thiee Tovoed fm
the world can't help yow It just
inn't Lurned into Hesh, The result is
vou sty skinny, pale, tired-out and

run=down,

The most important gland—the
one which meotunlly eontrols bods
Wi ;|'}.I il strength neisdls & dof-
pilte raltion of iodine sl the time—
NATURAL ASSIMILARI
DINFE—onot 1o be eonfosed with
chemienl jodides which often prove
oo, Huat the same joding '|| it 18
found in tiny gquanbities in splasch
and lettuece, Only when the system
poets an adeguate supply of Jodine
ecan you regulnte metabolism—the
body s process of converting digest-
et food into firm esh, new strength
amd energy.

Comparison of Minerals in
KELPAMALT vs. VEGETABLES

3 Kelpamalt Tablets Contain;

1‘ More Iron and Copper slian 1 The
Ll | spinach. 7 The, frosgh tomstoes

3 lha, of ssparagns.

More Culelum than 1 1b. of eab-

.

More Phosphorus thon 114 e, of

earrots.

Moree Bulphur than 2 lba of to-

matoes,

Maore Sodium than 3 Theol turnipa

More Polsssium than 0 lha of
leimrma.

More Magnesium than 1 Ib. of

PR pep

~j
L]

ovilery.

Pale,

26A

Skinny, Weak.Nervous
Rundown Ailing?

To get NATURAL IODINE in eonven-
lent, concentrated wnd assimilable form,
tuke Kelpamalt—anow recognized as the
world's richest souree of this precions sub-
stance, [t contains 1,300 times more jodine
than oysters, onece considered the best
sonroe. Six tablets alone eomnoin more NAT-
URAL IODINE than 456 lbs, of spinsch
or 1,387 Ibs, of letiucs,

Try Kelpamalt for a single week and no-
tices the differcnes, See fattering extro
promamils of “stay-there™ flesh appear in place
of sernwny hollows. Notice how much bet-
ter vou feol, and if von don't gain st lesst
51bs, in one week the trinl is free, 100 jumbo
gize Relpumalt tableis—{four to five times
the sige of ordinary tublote—oeoet but a few
centa o day to use, Get Kelpamalt today.
Kelpamalt costs but little at all good dru
stares. If yvour dealer has not yet receivod

SEEDOL

Kelpamalt Z4«

his supply, send £1,00 for specinl introdoes
tory size bottle of 65 tablets to the address
below,

* Manufacturers note: Inferlor produets sold as
Kelp and malt preparstions:—In imitation of
the geoulne Kelpamalt are belng offerod a8 sub-
stitutes, The Kelpamalt Compony will pay for
Information eovering any easo whore an imits-
thon product has been represented s the orlgi-
nal Seedol Kelpamalt, Jon't be fopled!  Die-
mund genuine Sevidol Kelpamalt tablets. They
pre casily pmimilated. do not upset stomoach nor
1[;”“;.:‘ teeth.  esulls guarantesd or money
ack,

SPECIAL FREE OFFER

Write today Fot Paachiat ing Betroriive Bl-puge book on
Tow ta Add Weight Guickiy. AMinersl Comienis of
Frod sad thele aMect on the husmng aly. New [seis
shoal MATURAL IODINE. ngicland welghi snd
meanurements ghnris. Dnily menus for weight buildinr.
Ahsalutely free. No obligation.  Kelpamali Co . Dept.
To0, 27-30 Weet 20ch Br. New Yerk Chiy.

NAME. ...

BT, snndunnniuane BB W au iy

When writing to advertisers please mention Popular Mechanics
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DELAYS ARE DANGEROUS
IN PATENT MATTERS

The Free Book shown here was prepared for inventors, to show them
exactly what steps they must take to secure a PATENT,

Small ldeas May Have Large Com-
mercial Possibilities

Ideas do not have to be complicated to be
profitable when Patented. The 5cand 10e
stores flourish on simple Patented pro-
ducts which are commercially successful.
The zipper, safety pin, thumb tack, paper
clip, collar button—all are simple yet fa-
miliar inventions—brought their inventors
rich rewards. If you have a Patentable
idea—act to protect it. Send for our
FREE 48-Page Book that tells you how.

7 - g
'Q*! \x \\‘) 'J ‘\"H

_!;[In!i'! I view of our draft-
ing nnd spooifi
whore o lnrm
[lei_'. il rEnerts is
CONSINL O] W

70-M Adams Building

If you have

an idea, you should send for this book AT
ONCE. It will tell you exactly how an appli-
cation for a Patent 18 made, what information
vou must furnish your attorney, and what
steps he must take in order to protect your
interests. Remember, inventing an article is
one thing—securing the exclusive right to
manufacture it, use it or sell it is another.
Without a U. 8. Patent, you cannot expect to
reap the profits that your invention may make
possible. Send at once for this book. After
you get that, you'll know exactly what to do

to protect yourself.
WE SERVE YOU QUICKLY

AND SECRETLY

Anything you write us or send us is strictly confidential
between us,  All letters and drawings are kept in strong,
steel, fireproof files, which are open only to ourselves or
authorized members of our staffl. We have secured
witents for inventors located in every state in the
’l-'nim:t. Our organization is a large and efficient one.
Our practice is confined entirely to Patents, Trode-
Marks and Copyrights. We have had vears of ex-
perience in Patent Matters. When you place your
idea in our hands, we are in position to proceed at
once to secure protection for you. Our fees are reason-
able, and, if you desire, we ean arrange convenient
terms of payment.

IMPORTANT !

Please understand that vou are not under the slightest
obligation in sending for this book. We will mail it,
together with the Record of Invention form, the same
day we receive your request, Use the coupon on next
page to save yvourself time and trouble. After that, you
will be in position to proceed or not as you choose, to
make your application for a patent.

CLARENCE A. O’'BRIEN

& Hyman Berman

Washington, D.C.

REGISTERED PATENT ATTORMEYS
BEFORES U.S. PATENT OFFICE




POPULAR

RECORD OF
INVENTION

We will send you our
Record of Invention
form FREE. This
blank will enable you
to make a sketch of
your idea in proper
form and have it wit-
nessed in such manner
that it may be of value
to you as evidence
should the oceasion for
evidence arise. In our
book, we tell you how
to use this form to pro-
tect your interests.

YOU CAN

PATENT

NEW IDEAS FOR IMPROVE-

MENTS IN MACHINERY,

ARTICLES, DESIGNS,
FORMULAS, ETC.

Every year thousands of Patents are
granted. Very few, however, repre-
sent the discovery of entirely new
pringiples. Most of them provide
new methods of doing some every-
day thing in a better way—changes
for greater efficiency, usefulness,
adaptability, or beauty in some
weviously Patented thing, These
MPROVEMENTS are Patentable
if new, and actually represent new
invention. These improvement
Patents offer large chances for profit
if eommercially useful. The busi-
ness world wants improved products
and services,

OUR LOCATION INWASHINGTON

Our offices in Wushington are convenient to
the Patent Dffice, and we and our nssistants
can, therefore, appear promptly before the
officials anid Examiners,

REASONABLE FEES AND
CONVENIENT TERMS

Wea have served thousands of inventors in
all parts of the Unitod States and we ore
able to serve you very reasonably and ex-
tend libern! terms of payment, Bo don't
waste valuable time.

MECHANICS ADVERTISING SECTION
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TELLS HOW!

How your Patent Application is mnudo;
what kind of sketehes orf drawings are
necessary; what other papers must be
made out; how the Patent Laws pro-
teet vou: why it is important Lo avaoid
loas of time in getting vour application
filed ; and many other important points
Even a very simple idea, il new
and useful, may prove very
valunble. You may have
miuch to gain and nothing
to lose by sending for this
book TODAY.

CLARENCE A.O’'BRIEN

& Hyman Berman
70-M Adams Building

WASHINGTON,D.C
REGISTERED PATENT ATTORNEYS

BEFORFE [n§. FPATENT OFFICE

[
Please send me "yvour FREE BOOK, “Patent Guide for the In- 1
ventor'™ and your “Record of Imvention® form, without any cost

or obligation on my part. it '

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

e —
Z
-
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“IF YOU DO NOT ADD AT LEAST

3 INGHES To Your GHEST

ITWON'T COST YOU ONE CENT!”
—Signed: GEORGE F. JOWETT

HREE SOLID INCHES of muscles ndded to
your chest and at least two inches added to
ench of your hiceps, or It won't coxt you a
penny. I know what I am talking about. . . « I
wouldn't dare make this startling agreement ir
I wasn't sure I could do It
All | want is a chanee to prove it] Those tt!nq fellows who
are discouraped are the men | want to work with. 01'll show them
how to build a strong man's body. . . ., and do It qulckly, And |
den't mean cream-pull muascles either, Wouldn't you, too, like to
pet a he-man's chest Hke the idealized figure above? | will show
you how to pet real, genuine invincible muscles that will make

your men friends respect you and women admire you!l
many of my pupils have gained tremendous development that

| am willing to stake my reputation that you can do the same . ., .
REMEMBER . . . If | fail it will ecost you nethingl

Send for “MOULDING A MIGHTY CHEST™
A SPECIAL COURSE FOR ONLY I5e

1 will not Imilt you to the chest ;) develop any part aor all of your
Boily, Try nny one of my test coarses listed below at 268e, Or try
all &lx of them for only §1.00. You can't i
make a mistake. The assurance of the
strongest armed man in the world stands
behind thess courses.

RUSH THE COUPON TODAY AND 1
WILL INCLUDE A FREE COPY OF
" Nerves of Steel, M useles Like Tron'

It 158 a priceless book to the sirength
fon amd musele builder. Full of pla=-
tures of marvelous Dodied men who tell
you decizively how you can bulld sym-
metry and strebgth the Jowett wayl
Reach out—grasp this Special Offer}

E 200K WITH PHOTOS
OF FAMOUS STRONG MEN

JOWETT INSTITUTE

OF PHYSICAL CULTURE
Dept. 4Dd, 422 Poplar St.,
Scranton, Pa.

George F, Jowett: Bend, by return mail,
prepaid, the courses cheoked below for

which I am enclosing ...ovceeeie.

O0 Moulding s Mizhty Arm,
O Moulding a Mighty Back, 25¢
O Moulding a Mighty Grip, 250

O Moulding a Mighty Chest, 25c

O] Moulding Mighty Legs, 250

O Stromg Aan Stunts Made Easy, 95

[0 All & Books for 81.00
Name «ovvvvvnnnnns ST O 1 —
Address . .. N e L R e

GEORGE F. JOWETT

i many cons
tests for strength and
physical perfection|

af i
Winner
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US.GOVTJOBS

SHORT HOURS-GOOD PAY |, rricway —
-VACATIONS-PENSIONS

S1E50 ha 52700 o Teas
5 " T ICUSTOM HOUSE
Btopworrying abhout strikes, lnyoffe, hard POSITIONS
times! Geton the government payroll, Pay
na high ns $60 o week! Bhort hours; steady

S1100, S1680 te
53000 a Year

work; vacations. Open to men and women RURAL MAIL
18 to E‘ﬂ Let e help you. I train you at c:'t:‘:lstn
ome in epare time. [ was government 57100 .'1“._

Civil Bervice Examiner {or 8 years.

8T
SEND FOR FREE BOOK OFFICE
It tells all about opportunities in % CLERK
the government serviee; what 1o s;ﬂg' '5;'
do to get job you want; how 1 Lelp g ;N
to quall ‘Ee;uu for government g.-f,_ ; | POST-
FARNGES T R R g
Bilty., Momase, 7.~ T -Ous $2500a Yea

BE A PILOT — FLY A SHIP

If you are stumped at the high cost of training to
qualify for a license and a good future in Aviation,
write, enclosing stamp, for informatlon on our

APPRENTICE PLAN

Mechanix Universal Aviation Service, Inc.
Strathmoor Sta. Dept. E. Detroit, Mich.

AT HOME You can learn by our modern and
originul syntem of instrustbon every partof the Watch
ring Trade nt bome. You can earn money while
lenrning mnd prepare yourself for & well paying
position or siart in business after complating oor
rcourss ol instruction. Good wateh ropairers are
in demand and generslly sarn very good anlnries.
El:t m.mrnl;: apply to the
consln Schoel of Watch Repairin
524 E. Mason 51, MILWAUKEE, 'IIP b

¥ou can complete this simplifed

High School Course at homa ne

ns your tiema and albil permit.
trancs Lo

e Doy s Gt P
“School, Dpt.wn44s, Drexel at Sith, C

THE A B C OF THE HEAVENS |

& primer-atlas of the stars for the common man, by Dr. Hal
B. Larkin. Maps large, simple, clear, [luminating dmnﬂptlﬁ
text.  Dellght of star-lovers, Second printing. §1,00 pastpald.

ALCYONE PRESS, 2214A Los Angeles Ave., BERKELEY, CALIF.

dart nad stop & you

= bing, revolulionssy. e

xr:-ltul. h-liruq.d_r.r-rlr-d. i peat o ol University expert foe

Etructars dnal e xperienced speclillits. Free informstlon et snd only 1 00 for first losson,
Rl TECHNICAL SCHOOL, 3D0T-A, N. 25th, BT. LOUIS, M

tirenier opporiunities now in ndvertising.
Learn easily aond quickly in spare time. Prae
tical work. No wext books. Old established
school. Low tuitioh—Ensy terma.  Sesd for
Jrea bookict of inreresting injormation,
Page-Davis School of Advertising
Dept. 1354, 3601 Mich. Ave., Chicage

MMinsirels

1 Unique First Parts for complete
A show with speelal son and
choruses, Huf;up, c-uﬁ Free,
T-5.Denlagn & Co., 623 5. Wabash, Dept. 19 Chicage

MAKE GLAZED GARDEN POTTERY
Bonutifol, eolored, glnged concrets pottery made without
melds. No sxperience nooded. Use only sand and cement.
2,500 different designs birdbaths, vases, jnrs, eto. Big
Hﬂ-ﬁh. Hend 106 for Hoaklet, color te, ote.

ATIONAL POTTERIES CO., Second Awve., So.,
Minneapolis, Minn.

Room 21

When writing to advertisers please mention Popular Mechanics
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LD MONEY
WANTED

Wz Pay Tue Worto's Hicuesr Peices

DON E}BRADD R{J’I}ANO UP
ounger o
COIN_SHOP L

) Big Cash Premiums

Amazing Profits
For Those Who Know FOR HUNDREDS OF COINS

OLD MONEY! NOW CIRCULATING

There are literally thousands of old coins and
bills that we want at once and for which we
will pay big cash premiums. Many of these coins are now passing from hand to
hand in circulation. Today or tomorrow a valuable coin may come into your
possession. Watch your change., Know what to lock for.

Don't sell your coins, encased postage stamps, or paper money to any other
dealer until you have first seen the prices that we will pay for them.

. WE WILL PAY FOR 1909 CENTS UP TO $10.00 EACH
1860 Cents $50.00 — Cents of 1861, 1864, 1865, 1869, 1870, 1881, 1890, $20.00
. each—Half Cents $§250,00—Large Copper Cents $2000.00—Flying' Eagle Cents
® $20.00—Half Dimes $150.00—20c Pieces $100.00—25c before 1873, $300.00—
50¢ before 1879, $750.00 — Silver Dollars before 1874, $2500.00 — Trade
Dollars $250.00 = Gold Dollars $1000.00 — $2.50 Gold Picces before 1876,
$600.00—5%3 Gold Pieces $1000.00—5%5 Gold Pieces before 1888, $5000.00
~ =$10 Gold Pieces before 1908, $150.00 — Commemorative Half Dollars
= $6,00—Commemorative Gold Coins $115.00.
A PAPER MONEY = Fractional Currency $26.00, Confederate Billa $15.00,
e Encased Postage Stamps $12.00,
. FOREIGN COINS—(Certuin Copper or Silver Coins $15.00, Gold Coins $150.00, ete,
) Den't Wait! Send Dime Teday for Our Large lllustrated List Before Sending Colns

Addrass your envelopa to:

ROMANO’S COIN SHOP

Dept. 578 Springfield, Mass.

el CUT FILL OUT AND MAIL TODAY !
1 I ROMANO’S COIN SHOP,

P g Springfield, Mass. DEPL 578

% ,,}:fg l Gentlemen: Please send me your large {Tlustrated

Fio B LA RO Y list for which I enclosa 1iq i h caref
, APCL A | (Ploase print plainty,) =~ wrepped.

1888
;j-;.*.-'zf' i LY e _\“_1-"_:".__ .'--""-"-- j'f
3O TP R thesh . T EOR | wane
B L i (o e 2 LAY MR \j] ADDRESS__

When writing to advertisers please mention Popular Mechanics



30A POPULAR MECHANICS ADVERTISING SECTION

GET THESE PRIZE

DYB—!Et&lﬁ—here 'sa big oppor-
tumt for you! Get this flashy
deluxe hmyn]a or your choice of 300
other prizes, including a movie
machine. Bike comes fully equipped,
chromium-plated; baked-on enamel,
Built for speed and long wear.
Besides these prizes, you can earn
MD‘;EY It's easy. l
ﬂ-ur ne magazines to people in your
Need not interfere
school or play. Mail the coupon
a.nd we'll start you, Many boys earn
a prize the very first day; perhaps
you can, too! Act without delay.

Mail This Coupon at Once

Mr. Jim Thayer, Dept. 557

\elt ‘Ui Movie

YOURS

hborhood.

] The Crowell Publishing Co.
and i":'m Springfield, Ohio :
can Dear Jim: T want to carn MONEY and PRIZES by delivering

magazines in my neighborhood. Start me and send mea Prize Book.

Name

-and MAKE
MONEY/

ust dellver

Age

City.

Address

1T SR ey it

LIBRARY;

."l—.i- i Fi i et L .}_f

NEI ELECTR /

= ’_E‘__jf'r ﬁ%;:;lt .

L[ apicTiony v
cvinv ELECTRICIAN “icw™”

s I;;EI found in AUDEL'S MEW ELECTRIC LIBRARY. Esctricity mads simpls

Up=to-daie, trude dops for the sxpert smd ALL
lm-..'-lll-l:'l Hlm--. I-Il.lll.'l_ O

lh-ul.r'l-:ll wOrkers.

s emde; design, con=

strugtion, 1inm HI melntenance of modars dﬂu‘ﬂ machines and

avaflabls at small cow ¥ EERY

H sarvice puis this

terme.  WOOK-A-MONT
HEW Infermation In your for Bz a day. Yeou can ﬂm *Ill -llnl.rl'unn.

with any volwms. Write TODAY for sleciric Felder sad FR

THEQ. AUDEL & CO., §5 W. 23rd St., New York ¢lty

quiJIIa,]:. il.“l‘.lut:iu Llhrl;r am T days’ fren trial. JF O,
othere will redurn it. Blai mesl Yo b sl
miine tetma. Mo abligation unlzes ?:m -:{:ﬂ;cl? .

K. I will remii K150,
bouk esnh manth o

Addresm o564

When writing fo advertisers please mention Popular Mechanics

MAKE MONEY NOW

Have your own profitable business, repairing fountain pens. You
can ropair pens guickly and easily at home. You can charge less
than the pen factories and still make a I‘FI;]I profit, even on guars
anteed pens. Many“{aulty pens need only adjusting. For 1 we will

toach you to repair all makes of pems and show you how to find
your costomers. We ean I-l.lIlIlj' any parls needed. Send your dallar
today for the COMPLETE ""Panman's Manual" and business-build-
ing methods. Money back if mot satisfied,

CHICAGO FOUNTAIN PEN SERVICE 20! N, Wells st

Be a High School

Graduate RSyl
t:-'::nt;ﬂ,“ ..E'ﬁ’.h"ﬁ'w“ * par {Lﬂwm eady
' l"-“ml. e bmeset o3 ShE Chiaes

TROUBLES

l'-d -Il.pﬂ I:IIl:n- ‘thi‘“ﬂl-
ng mcd III- kesp E' u kTl

table, .-1"' il Jr ul:!ld |!| wmy?  Medbedwes,

or e e - md n

n-I‘L”|1k|:.arrr|l’ \4rw|dr|||IL- e l-l“n.rnl.f

Nireaa'', |:r-L ||| =-I w pwthod that will kedp pou reghis

ksali by perves,  San

ROBERT MOLMLE, I-I- F‘HH‘F Bldg., Jerssy City, M. L

OH BOYS—GIRLS &5
THROW
Your VOICE

with CLAXOPHOME under the table, heck M

ol & deer, inlon trunk; desk in Sobeol,

old pleee, Mg FUN [ooling Peddiers,

iooman, Frisnds, Claxophens lays on

st i i Htu ﬂm-::l:'ﬁ
5 . Birds, sta.

sayemne. [mt H D TG e rrs

il
||.l.|-e1 (1]
}m:m m:-w'n'-:'n 10 1019

'
CLAXO TRICK CO., Dept. 84, New Haven, Conn.
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Raise Giant Frogs

We Buy What You Raise

Good Profits—No Competition
Each pair of “Nufond Giant” breeders
lay 10,000 eggs every year. With modern
methods, up to 20% turn into frogs,

We pay you up to $5.00 per dozen for
“Nufond Giants”. Think of the profit
possibilities! Competition is unknown
because the wild supply is diminishing,

“Mufond Giants™
weigh np o
3 pounds.

f-

Start In Your Backyard

A small backyard pond 20x25 feet with
a little bank space is all you need to
start., The pond

10,000 Eggs from Each Pair
Any Climate Suitable

is very shallow;
little water is
needed. Expand
with the off-

spring.

Any kind of drinking
waler is suitable,
Running waler is not
required. Flowers,
lilies and plants
make the pond very
altraclive.

A model backyard frog pond

MAR

— .lHr.‘F.*E N ] G5 G i

As originators of canned frog legs. we are developing

the largest market for frogs in the world. Our products /8

are on sale in principal cities throughout the country. /3
for our big, illustrated frog

wn'T book. It explains our money-

making proposition in detail.

AMERICAN FROG CANNING COMPANY

Dept. 133-D MNew Orleans, Louisiana

LET WAITING

“Noufond Giants" are a
hardy breed of “North
American™ bull-frogs.
You can raise them in
the North or South, even
in Canada.

Costs Little to Start
A frog pond is easy to
make. There is mnoth-
ing to buy except fence!
You even raise the food
right in the pond with
the frogs! What other
livestock offers yon such
advantages?




Uneaer [Beumy Lmesdy Lisawdy |
a* el P o

ROl DO PaOEA. Dwrk P
EEmony. Ercwmmrt s B

—————— —

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

Recovery has hegun! The months ahead are charged with slenif-
cance and expeotation. What will you do (o get the jump on tha
other fellow?

Thousamis of men haove used

The Croft Library of
Practical Electricity

Tha Craft Libmry is 0 complete alactclcs] sdorator. Tt s founded on prariire—os
20 yoare of shirt-sbreve experience=—un work as it is netunlly dose. Ut ba immed frem
cover Lo enver with the kind of bardbeaded facts you want, Written s thet ihe
begimmer enn easdly imderatand it yet s sound, s tharuugh, that it is the doily guide
of 50,000 bichly pabl elscirical workers ond enginesre, CUrolt tells you the things
you need tn know abeul motors, peneratoes, semsboees, amanutators, frnsformern,
cirruiks, wwitehboapds, dlairflation systenss—slecirical  machinery YTy Aype—
wiring for lbehi nud pow et—rwlzipg of Anished bulldings=—underwriiers’ pnd menlckpal
requirements—itlumination in its svery phnse—the mint kmpeoved methaods of light-
lu—p'ilrrm and lamip affecie, elo.—how to do & complete job, from estimnting it, ta
cempletlon.

No money down —easy payments

Fill in_and mnil the caspan aitacked and we will sepd wuu Lhn entirn gt of seven vol-
simes for ten days’ Free Examination., We tnke all the risk—you nssume no ebligntien,
If wou devide o kesp thi hioks, send $1.80 in ten daye nod the balnnee at the e of
200 & month, Bend the coupan NOW spd ses thie booke lor yoursell,

e e ———— ——— ——— — ———— — —— -

| FREE EXAMINATION COUPON |

e ————————————————————————————————
| McGRAW-HILL BOOK CO., 330 W. 42nd St., New York |
Bend me for ten daye' froe esnmination the Cralt Library of Practiesl Elegtriciy, I
[ It mutinbnetary | will wend yrou $1.50 In 10 daye and 8200 ment bly until the price of
Ei10.50 is pold. I mod wanted., I will return the ks st (Ta imsurs I
| mromet shipment write s 1l b mil i)
-I PRI L v 5 0 0 A Bl o A 0o B I
M R e e e S e e e I
I CHy mnd BUAR. oo escorasstunsndnadasrsdnesstrnbsisn
I T o' o im0 VA 8 TR h A ST A A L a s e e I
LKl.mr-.lrl"ﬂm:'nnr. Sl A wnaingpens J =Bl
e — — —— ——— —— — — o S o S s s e

Be a It’s Paying

Cyclopedia of

Civil
Engineering with
T great volumes. these
1,E00 pages. books

1,600 Mustrations.
New revised edition
by twelve of Amar-
lca's greatest engi-

a Year—and Up!

“Civil engineers mo wanted NOW. Enormium
Bmounta are belng spent bn sl kimds of publis

neers. wurks amd not o dkme is spent T
Includes: Surveying, | has srepared plage. Then We moss
bridges. rallroads, | mork Its s bie b ind thers ape sot oo

a ga ol werywhers you go, we

wuth gring on—wsiled and “sawir systeins being
Bulli=vast projects of all kinds, [lers |s Your
Opportusity to get the necessnry tralning richt
nt hami. - These books are complets kmd slimply
wrilten B0 &nyone psoounderstansd them.  Biagt
ROW Gn gar FREE ecsnumniion plan.  Aail ke
coupon without obikgatbng

American Technieal Soclety
Dept. C419, Drexel at 58th St., Chicago
h_—_-_—_-—_—q-
American Technaical Socicty

Drexsl at 58th St., Dopt. G419, Chicage
[ wnl o esamine ihe CIVIL ENGIXEERING
Cyelnpedin for 10 dsys FREE I wili gladly pay
Lhe few conts express, bud T am to pay nolking lor
the ¥ big volumes if 1 retizrn them within 10 lay,
I I wish ta h—g them 1 will sepd yum 52 siier the
L[] d-liq. then B3 = manth until spegial advertising
Hl.ld” 2980 ls pald.  Bemd latest E&Iti-—.—u ansd Elng-&

LE

stee] structires, mu-
nielpal englneering
water supply, roa
bullding, eto.
SpanishGrainFlex-
ble Covers Gold
Stamped

Shipped
Fre! s

Be prainpt

2 mmi wn will BERTRE v e e A i e
benind e ingh=le n
L2 '} r
and  now, circular slicde Kddrera. .

File Lo o [t 1 kwt,
Invaluakin fn polvine il
kimda of problems.

LAHush later aiating nge, nccupaiion, emplaper's
mome and nddvres and that of o fraat ona busimess
mam aE Feferenes )

POPULAR MECHANICS ADVERTISING SECTION

mth an easy play-

ing Conn band in-
gtrument, vou ean ba
ready for band or or-
chestra in 4 to 6
weeke, A sure road
to popularity if you
gtart on & Conn.
Choice of the world's
greatest artists, Mag-
nificent tone, Many
exclusive features —
vet they cost nomore,

Agk to see the marvel-
ous new models now being
displayed by Conn dealers.

WF el

WRITE FOR THIS
NEW FREE BOOK

{ /¥ Home trial. Easy payments. Writa

* ua for free book on whichever in=
Btroment interests you most. Moo=
tion instrument.,

€. 6. € LTD. CONN BLDG.
n”l':’.mn'r. IND.

CONN

oxy, BE A CARTOONIST

AT HOME IN YOUR SPARE TIME
under supervision of NORMAN
MARSH, creator of the famous comic
atrl “DA:“'»]' DUNN, SECRET OPER-
ATIVE 48" appearing in the big news-
E:pi:ru, -S-Llfmn—h;m . muuqi m:]r
urs when you lepm Lhe easy simple
mﬂhﬁn secrets  which make the
MARSH cartoons so successful. Send name for
: free details of this personal course. Al Todoy!
MARSH CARTOON SCHOOL,
Chicago Duily News Bldg., Dept. 4-1, Chicago, Til.

MUSIC LESSONS o HOME
Al

y You can play muxic like this guickly
Weite taday forour FREE BOOKLET AND DEMONSTRATION
LESSON. It tells how to learn o play Plano, Organ, Violin, Man-
dolin, Guitar, Banjo, ete. Beginners or advanced players, You pay
asyou leam. Lowcost, Easy terms. Thousands of satisfied students,
AMERICAN SCHOOL of MUSIC  Degl. 57, 8430 Esachart &ve.  CHICAGD

Government Jobs

INATIONS SOON
COLUMBIAN CORRESPONDENCE COLLEGE,
WASHINGTON, D. C.

HIP2 MODEL

Gre tha dandy catalog of truesseuls modsls el
Flying Clood, Viking, Blue Noe. Tallp-bo Cossky
ute frtings,  Fend 18 (in soind for your capy, o

ROY HAKCOCK, 323 Douglax Ave. . Portemsuth, Winginia

PENNY EACH!! lfq'“

Renutlfid Window Bign Letiem.  Lowest
Friee in Amerien. Finest Quality. 5 Year
Guamsntess), New miyiss. T rementdoms
Demond. Bz Profics.

Hegord Breaking Ofer. FRER
amd Warking Bauipment. Harey!

MtlasSign Works, 7HI Halsted, Chicags, I1l.

Esnily Applisd,
'r B plda

When twriting to advertisers please mention Popular Mechanics
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HEMPHILL
DIESEL
SCHOOI.S

IIEFIF

;:-;;*%»* s
- ueens
u«iﬁ“ d City,

Chicaso Schools
2014 Larrabec Strest

_—

—

Los Angeles Schools
2120 San Fernando Rd,

Seattle Sel'mnll
501 Westlake North

D‘ttrmt Schuuls
2341 W. Lafayette Blvd.

OOK into the FUTURE!

Do you want to DO

THINGS and BE SOME-

BODY—become a success?

Or are you satisfied with

}:ou?ll: present position in
e

AMBITIOUS men are turning
to DIESELS—America’s fastest-

growing industry, DIESEL
power now being used on land,

on the sea in the air; in
Transportation, Agriculture,
Mining, Power Generation and
for every power need. DIESEL
installation, operation, main-
tenance and sales offer great
opportunities for trained men.

START now to learn DIESELS!
Be a part of this great move-
ment that is destined to sup-
ply the world with efficient,
economical power. YOU CAN
GET SOME PLACE in DIESELS
=with the proper training!

II"EE

M-nphll Sr.-huutl
421 W. Monroe Ave.

Also
Sﬂwh at
1343
| Granville
Street
‘I"'hn:u u!n

\succnssmrm ~

FUTURE

HEMPHILL DIESEL TRAINING will
qualify you for success in the DIESEL
industry. Greatest assemblages of
DIESEL Engines for instruction pur-
poses in the world. 7 great DIESEL
Schools located at convenient points
in the United States and Canada offer
ﬂ:{ and Night Residential Courses
a most successful Home-Study
Course with later Shop Training.

MAIL COUPON BELOW.It may start you on
th;jmdlg;mﬁf%mm the DIESEL
industry. I mate School I
in the cities and at the -dlm:nu shown E:aj

SEND FOR FREE COPY OF
“‘DIESEL NEWS""
HEMPHILL *DIESEL NEWS" — first
with the I.llﬂ.t DIESEL information. In-
teresting reading — pmﬁ.lu]r illustrated.

Keeps you posted on DIESEL develop-
ments. Wnte or visit any HEMPHILL

School for FREE copy.

MAIL COUPON TODAY

Hemphill Diesel Schools, Dept. PM (nearest address shown):
I would like to have, without obligation, full details about your
Diesel training courses and a Free copy of "Diesel News",

Name

Street Address

City. State,

HEMPHILL DIESEL SCHOOLS

When writing to advertisers please mention Popular Mechanics



“Let’s Go Back”

“I, for one, am in favor of George L.
Mann's idea of keeping the index on one
page. When the
magazine first
changed its meth-
od of printing the
index, I had a time
finding it among
the ads. Why not
go back to the old
Popular Mechan-
ics custom of
printing the whole
article in one part
of the magazine,
instead of contin-
uing it on some
other page in a
different part of
the magazine? I take the staples from the
magazine, remove the advertising and then
hammer back the staples. But with the
present method of printing, I have to keep
the ads which take a lot of space.”—Birger
N. Swanson, East Providence, R. 1.

Low-Cost Kayak

“Enclosed is a photo of a kayak I built
from your plans. I changed the design a
little to suit the materials and tools I had.
The cash outlay was §4.98."—Fred Schultz,
Chicago, IIL

Gas Motor Models

“We want to let you know how we take
an interest in your model articles. The

POPULAR MECHANICS ADVERTISING SECTION

e Eclitons
MAIL BAG

boatmen request that Popular Mechanics
consider publishing construction plans of a
model gas motor. This would help men
who want to start this hobby and Popu-
lar Mechanics is the magazine to publish
them."—Members of N. Y, Society of Mod-
el Engineers.

“Economy Three” Well Named

,¥11~“ - L ',--.'I“‘!-’

“Justly entitled to its name, the ‘Econ-
omy Three’ receiver that I built from Pop-
ular Mechanics Magazine, was inexpensive
and out-performs many four-tube midget
sets.,”—Charles E. Leber, York, Penna.

A Prize Winner

“I am enclosing (g
a picture of one of F
my airplane mod- el
els which won first "
prize at the state
fair. It is a mono- !
coupe with a wing-
spread of nineteen inches."—Richard
Campbell, Nashville, Tenn.

Wants More Photography

“Please devote a page or two regularly
to photography. A lot of us want more in-
iContinued to page 62A)
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USERS REPORT

$1802°.Y EAR

“Oin an Internatiooal trock on w
round trip to Clevelmnd, 3583 milea,
it saved 10 gallons of gas"—JFames
Heeley, ¥. Y.

“On my V-8 Ford, it works mirnclen,
Its added power, acceléeration and top
ppeed bheas sold me The resalta ars
unbellevable, "—Falph Flelds, Maoae,

“Very giad to may, the Bulck showed
an incrense of 6 miles more per gal-
lon''—d4. ¥, Grove, Woskingion,

“On my Plymonth, I obhtained an av-
erngs of 2% miles per gallon, an in-
creose of 7 miles. This means A sav-
ing of $15 a month or §180 & year.”
=i, & Feok, Calif,

oIt paves me one gallon a day. 1
bad te buy O gallons each day—mnow
only 4 gallops”—L. F. Sweel, Fo.

4'My Chevrolet certalnly runs smoath-
&f, has® more power amdl anap to it
pines [ put the Vecu-Matle on"—
o H. Kelson, Minn

“On my Dodge 8 1 am gettiog 0 more
miles per gal, with more power and
plek-up, which Is ail anyone could
aek.—Lee D, Eaty, Calif,

] have twelve Yacrn-matles on cars
pow, and ther all show an Increase
in milenge. The car owners are very
well ,pleased.”"—Fred Toplor, Okla,

of gyveraged 28 milea per gallon an &
trip with n model A Ford at 40 miles
per bour, where before 1 only mver-
nged . Alsgp better plekop and
smoeother running. — Wm. Lyons, Calif,
“1 tinve boen placing Vaco-maties on
expert mechanics’ care. All nre well
pleased.”"—J. W, Donahue, W, Vi

The VACU-MATIC Co.

35A

ARGE
PRINCIPLE

MORE PCWER

NN MOTOR iy
> au CKERSTARTING
vr 207 GAS Sav;a
T 5,3

PR

rburﬂm" Cﬂl’l.[fﬂl'. p
the €@ that BREATHES

AT LASTI! Antomotlve englneers have
smashed down the barrlers to :|r-.~rfb-"f‘l:€'11 Cii-
btustlon ! The new VACOU.MATIC solves the secret
of greater power ! With nlmost magieal actlon, thls
pmazing Invention Instantly puts new fe and pep
In any motor, Tt adds mileage to every gallon of
gnaoling , . . prodoces split-second plek-up, sensltive
accelerntor response, quicker starting, greater
speed and smoother running,

Qilsmatiés -~ Nothing Like It!

The self-starter—fonr wheel brokes—knes action—
gtream-lining ., . ., and now VACU-MATIC! The
senantionn] monev-saving invention! With It, en-
ginrers have nelilesved a practlenl means of bal-
pncing alr and gasoline automatically for all specds.

Yaco-mutle s entirely diferent! It operates on the
super charger principle by antomatleally adding a
charge of extra oxygen, drawn free from the
outer alr, Into the heart of the gas mixtore. It ia
eutirely AUTOMATIC and nllows the motor to
“hreathe™ at the correct time, opening and closing
automatleally ns reguired. No ldling troubles—uo
carhnretor adjustments necessary. It s so slmple
it will amnxe vou—so proctlenl [t will save you
many dollors on gas cosis.

Agents and
Salesmen | 7HE vicu.MATIC COMPANY

VAOU-MATIC offers a l it tinci
gplendid  opportunity for ]
unusunl sales and profits |
Every onr, truck, tractor
and motoreycle owner a | Mame ooacoiieien
progpect.  Valonble terrl-
torfes pow belng assigned. I AdArens . .oovocoees
Checlk and mall ¢oupon, I CUY iiiiei

Wauwatosa, Wis. 1= =

T617T = 187 W. Btate 8L, Wauwatosa, Wis,
Flease send me full particolars concernin
the Voco-maile and detalls of your Fres Offer.
course does pot obligats me ln EOY WAJ.

O Cheek hare If Interestsd In selllog proposition.

Guaranteed
Gas Savings

VACU-MATIO proves itself on
every car. It ls guarmnoteed to
glve worthwhile gus saviogs,
quicker plck-up, and more power
or It costa you nothiog, You can
Instantly tell the difference In
added power and motor performe
ance — you quickly notice the
cagh savings oo gasoline,

Fits All Cars

VACU-MATIC ls constructed of
slx parts, ossembled and fosed
into one unlt, correctly adjusted
and sealed af the factory. Noth-
ing to regulnte. Any motorist can
attach VACU-MATIC In ten mins
utes. Once in, {ts only reminder
I8 the surge of Instant power ond
speed It glves to the motor and
the savings It alords your
pocketbook,

Free Details

You owe It to yoursslf to know
all about this remarkable discov.’
ery, Mnil the coopon below,
Start =saving gas with YACU=
MATIC and enjoy a new driving
thrill! There's no obllgation—so
pet the facts now ] Write today !l

— == = =FREE OFFER COUPON= = = =,

This o

BIale. cssnsnnes

- — -

When writing to advertisers please mention Populor Mechanics
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you & et of these remarkable auto

books, just off the press. Whether Fm

you ard & mechanie or helper, ex-
pert_ar l.plll'l.l'l[l’:!‘, aute owner oy FOR EXAMINATION

driver, §f you're interesied In knowlng all
about gutomobile mechanics, then take ad-
vantage of this FREE OFFER.

Igantic

A Better Job 5 1P frntc

auto |
BIGGER PAY—a chance to go Into business
for yoursell and get & share of the huge profits
are waiting for any man who tries to Im-
prove himself. Learn auto engineering with
thess wonder books & new way — without
studving or memorizing. Simply use the
JIFFY INDEX to look up the answer to any

auto prohlem,
Hend NOW and we will

FR E E Include the famous hook

“automobile Service Shop Managemeant™
without one penny of extra cost. An
amazing value anid a money maker,

Just mall the conpon and we'll send Sk
1

6 l Volumes
EI‘ Edition

0 pages. 2000 hus-
r.ul.inu.a wirlng dia-
Erams, -atr., ineluding Ma-

rine nes, Aviation
Maoters, Diessl Engines,
ete, DeLuxe edition, gold-
|I.nmmd flexible binding.
AHEHIGAH TECHNICAL SOCIETY
Drexel Ave. & 38th St., Dept. A-419, Chicage, 1.
I would klike ia pes (ke new mﬂu::- nj[llihnhul yuar ?i pail bt)ﬁl{':h 1 will pay
o fmw - 1 "l et il wchoose Lo, may ratirn eI BN
htq. ]?:ﬁqrd‘l'(ll-l;z u:l;mhrm: hu-;u them, | will send you er nn{.thf b-.l:::

POPULAR MECHANICS ADVERTISING SECTION

Walt Disney

WANTS ARTISTS

Walt Disney, creator of
Mickey Mouse and Silly
Symphonies, offers excep-
tional opportunities to
trained male artists. Write
for particulars, giving age
and occupation. Apply
Dept. F.

Walt Df.fﬂf_j‘ Productions, Ltd

2710 Hyperion .&::-t Hollywood, Calif.

send no samples!

PHOTO-ENGRAVIN

LEARN IT
AT HOME

we F“mi‘h all equipment and materials
Including large photo-engraving camern complets
with lamps, lens and gereen, When you bave fin-
Ishied the course you can establish o good paying

Independent husiness with the |'1:|IJIjIIIn'rII Turnigbied
or work for r:ﬂ'u irs At & big salary hmu-l—‘ni;m\':m:z
lI‘h-rI[rrl =F G |||-'||rl'i||.|-hlr|n4|:rﬂlll f imdmiry . Every
et e im thiw irrua e o Pl MISeERion was-an mHrad by L preoa-

E: B 0 rits Linluy
for our new ulnnlml.-n! ralalog which was epgraved on sqguipment
wualy ng we furndsl. Yoo willl nied be abligsisd im spy way by writing

Agrors Bchool o Photo-Engraving, Dept. 148, Lurors. Mo,

A copper plats ta
print above peture
iy B by 10 inehaw
eells for B15ET.

[ ih umill $24. 50 b= pakd. Pleses Imclods free bonk bl
Bervi "Eﬂ..".':ﬂ..'..':ﬂﬂ*“.'; per your offer above. Send an]- Intest mirlum

i L R U A R R e e e e e i Btate. .

Atiseh Jetier sislng 8ge, ml.rp.tlnu and mams and sddress of -mpllr;-r Imd i lﬂlll
opE Buslaess man ss releremes,

The MACHINISTS’ Home-Study
Course helps men get ahead

A man ean go just so far in machine shop work with only his
every-day experience to nid him, The men who get ahead
are those who equip themselves with knowledge—who prepare
to take ndvantage of the breaks. Many have done so with
these practicnl books; you can too,

AMERICAN MACHINISTS® LIBRARY
6 volumes—2000 pages—2,500 illustrations
(A combined home-study course and reference library)

This library of machine shop practice was written for practleal men.
It glves you the beat methods for every kind of machine shop work,
n oY ::uu machine tools and thelr operation, tool work, gears and
lgs and fxtures, automatle srrew mochines, thelr tooks,

nenm. fes, ote. Plalnly written—completely |llustrated—the besg
FII'M.I of help to the machine-shop man who wants to advance himsedf.

No money down—
only 7¢

ee

=N F

-
|
I3
F5
I
I
|
|
I

FREE EXIHIIHITI#H ##HF#H[

e e et e B W S| e L Wt P ey Pty
McGRAW-HILL BOOK CO., Inc., 330 W, 42nd SL, NEW YORK |

l-mlipq- ar 10 days' lree -!tlmlntllrﬁ the AMERICAN MACHINISTE LI- |
BM:IF. LR | rll] send 313 in Iﬂ duys snd 81 mionthly unti I|1l
epewial Brine of S1750 If nert wanted 1 wil eburn the boaka poatpesd

imaars prompt llllnl-lnl l-rlﬂ pluinly snd &l in all lines.} I
T o i B R v e ah o Om e B A A n W R I

s

P. M. 430
—

e — — i ——— ——" —— — — — — —— —

TEA AND COFFEE ROUTES
PAH’IN‘E UP TO ¢60°° A WEEK

Mutnal eompany needs fears men &1 once
tn make regular enlls on Joeal vowtes, Ko -
parinnes peeded . Dperste o oar |-.|.r.-'|. I penid
everptiing] give you brand new Ford car as
bomsis. Mush name o petenrd. Get fres

bt M TR L A etematl, .
No JoKE To BE DEAF

=Every deaf person knows that—
Mr, Wuy mnde himself hoar his watch tick after

ing deaf for twenty-five years, with his Arti-
_I;u:m Ear Drumlh He wors them day and might.,

hey stop L]
mqu:f: '_I'hql;:iﬂ invisible
and comfortable nowires
ar batteries, Write lor
TRUE BTORY, Aleo

’bmlet on Deafnesa, Arilfcial Kar Drum
THE WAY COMPANY
730 Holmann Hidi. Detrait, Michlgan

AGENTS poii GOLD LETTERS

For Btore Fronts and OMee Windows. Anyone ean put
them on. Free samples. Libernl Offer to general agents.
METALLIC LETTER CO., 438 N. Clark St., Chicago

Build the 4-mast Barque, California
Aoourate, detalled blue prints of this hand-
some steel bargque. Complete fittings and

oomstroetion sets for steam trowler mnd othet popiular
mudals, |:u=|||d|.11|: Bovereign of Lhe Bean. Bend 8 [ar
flumtrated calslog

A.), Fishes, 1002-1 Etawah Ave., Royal Oak, Mich.

rl v Only*®
aio ruu s npparenily sns
BDYS Lhru l..pl- [ 'l'lou o
objest. Hes Homes in Flesh FH.LE i-u KEAGE ...eh pleture Aima, take pietares

withaut camers. “¥eall Il.u- wm, ™

! pucksge with ssch 28c o
MARVEL MFG.CO. Dept. 80 = HE'H H.A'Q‘EN. "CONN.
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Pupuhﬁty. . pleasure , . fame , . fortune. .
all ?ur- when you t]:llmr & Bweat-
ﬁum er Saxophone, Easy playing
qul.!.itaﬂ and excluosive Buescher features
Ei':a yon guick mastery. Play tunes the

t week, .make new friends..go places
with a Buescher!

FREE TRIAL; Easy Paymentis on sax-
ophona, trumpet, trombone, clarinet—any
instrument for band or orchestra. Write
mow for fres Buescher Book —
mention instrument which in-
terests you. 1003-A
BUESCHER BAND INSTRUMENT CO.
410 Buescher Budding, Elkbari, Indisns

Zﬂhﬁe#ﬂslfi‘g

GIVING:S

FREEQ::

R

ekty
AWAY

RCA LICENSED

SH RADI O

A Lieensedl Automobile amnd Home Badio Bets for Ameriéan,

Europesn and South American Reception. Beautiful World Master
fMoor model rpdios, Guarantesd forelgn reception. Costom
mde with exclusive all matched walout cabinet, nero dial,
twin Mumination, dynamic spoaker and sutomatio volume control.

Ciiven awny absolutaly FREE with our pew sensational unique

PFUNCH ﬁ.-‘il-l;:-‘illi IARD PLAN. This |a the ﬂhﬂnmﬂmlw of
v —|I ke 1y ba W ramh Rk K Jog Wi,
i’::'] : HI.“ llﬂljl' I1 I: elab oF Eneliv il Ir f“l-ll.ll |Ilrl *H"mﬂ El-l..r-! ﬁ]'m!lr “mlﬂ

an also furnish Radics for Battery Use,
WRITE TﬂDA"I‘ Fﬁl OUR NEW STARTING OFFERS

Blart sl onee moking mooe tHh-erﬂrlw-hlnhl, Write for full information
bow you ean seure nny or sl of (hes 4
DELUXE MFG. CO 173 W. Madison li.

sSTOPPED IN ONE MINUTE

For quick relief from the itnhmg of ec:ema blotches,

pimples, athlete's foot, rashes and other skin eruptions,

apply Dr. Dennis’ nunlmr antiseptie, liguid D. D, D,
&

skin., Clear, greaselesa and stainless—dries fast. Stops
the most intense itching instantly. A 35c trial bottle,
» ()
D.D.D. Predecriplion.
for yoil every week In
c A s “ baby birds. Orders waiting
for hundreds of thou=
f-;rr them when only 25 days old. Partloulars
and ploture book for 3-ct. U. 5. stamp.
Malrose, Massachusetts. Hefer any bank,

Puescriprion. Its gentle oils soothe the irritated
at drug stores, proves it—or money back. Ask for—
the year ng ROYAL
Easy to ralse. You get your money
Write PR COMPANY, 635 Howard St.,

III 'l'ﬂl.ll:ﬂ 'I‘I-'II Hl'l

Iuml.r-udlm- il cntalog, lh-n an nl' Ih- Ahl‘m
ARMER snd mﬁlr ot halletin s ng
n-rnq. uL buyers in v Amaries who eon=

wl% st gg:-d 101 H:II: ::.1::::: F:r;!-f::
ﬂest Poultry Paper 6 }s

!J & lerease Poultry Profits, Bend eoln oy stanigss,
=i .m“ for 3 years or 10 rents for B monihs

trial, Apenig wanied, American Peuliry Journal
532 Se. Clark Street Chicagm, ilinpis

GROW mmmlln rmg“ :.;auném u:t ghed. E:il;mlvn

) nEW prooess, lFﬁ' ar Er Cro ore
money for you! Essrmeus séw demand. ?!a E;
Mushroomsa., Wrlls fes Fres Bosk,

ll.mmuu Mushroom Industries Lid, Dept. 588, Toronts, OnL.

ADVERTISING SECTION

START
$1260 to $2100 YEAR

Men--Women

Common Education Usually Sufficient
Influence Not Needed

New 40 Hour Week means many Postal Vacancies

The Postal IJl!pl.rtmnnt recently went on a 40 hour week (from 44
hﬂllﬁ_l This s expected to mean many Postal appolniments dur-

19348,
ui'l.nllwﬂ.r Postal Clerks get 31,000 the first year, on rrﬂl'lar h-elnf
4 on the Arst and nftesnth nl‘lﬂmh month. ($79.17 euc v da
helr pay I8 quickly lnorensed to $2,4560. Chief Clorks i:':t 52,5

B Year,

3 Days On—3 Days ON—Full Pay

Postal Clerks on long runs, usually work 3 days and have
duty or In the same ﬂrnp-u:ﬂnn During this off duky
f.lu_l.r pay continues juyt A8 lhu they were 'lrorl:lnt They trl'lr:l
on & pass when on b en they grow ald, they are retired

with a penslon.
City Mall Carriers, Post Office Clerks

Post OfMees Clerks and Carriers get $1,700 the first
YeAF Ol rg ular and-sutomatically Inorease 100
a year to Illl.! with special Inerease to 22,300 lor
Clerks, 40 howur week (from 44) means
hundreds l.ppnl.utmlmtl.

Customs Inspector

Halary E2.100 to start. Men 23 to 45. Work
ponnected with examinl p and merchan-
dise entering the sountry [rom forelgn parts eover-
ing boats, tralns, roads, automoblles, eta.

Let Us Show You How

Experience 15 usually unoeecssary and politioal
Infiuence |8 not permitted. Let us show you how
to get a government job.

Geot Free List of Positions

Fill out the followlng unupnn. Tear it off and
mall It today—now, &t ond

This investment may mul: In your getting a
blg-pald governmant job.

FRANEKLIN INSTITUTE, Dept. H183, Rochester. N. ¥.

ush to me ontirely free of oh (1) & rull deseription of T, 8,
Government Joba: (2) Fres copy of [Hustrated 32- nmr.-tl-nnt “1I. 8.
Government Positions and How to Get Them,"' wi e cosching
testa: (31 List of U7, 8. Covernment Jobs; (4) Tell me 'Ir at to do to
get o U. 8. Government Job.

a :tml“ui

.o R P e A APPSR S P SR sansnsane

Address

Use this Coupon before you mislay it. Write or Print Plainly,
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Booklet Free Highest References
P A E Promptness Assured Best Results
Send drawing or model.

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers and
Bank-Recommended Attorneys, published by Rand-MeNally & Co., Chicago, Ill.; The

Baggott & Ryall Directory of Guaranteed Attorneys, published by Legal Directory Corporation,
Boston, Mass.; Flugel's Law List, published by Legal Direc Publishing Co., St. Louis, Mo.; Amer=
ican Lawyers Annual, Cleveland, Ohio; Bankers Service Legal Directory, Bankers Service Co., Boston
Mass.; Eyre’s Law List, 9 Park Place, New York City, and the Central Guarantee Co., Bankers nnd
Lawyers Directories, Empire State Bldg., New York City.

WATSON E; COLEMAN, G nboc.

INVENTORS

[ oMW 7 8
PATE HT Y‘OU n lDEAs TE II All inventions submitted held sonfidentinl and J
SEND FOR FREE BOOK mmmmme J5Y 4

given personal attention by members of the firm. )
Form, “Evidence of Conceplion" and inddruclions,

1 ] 5 , iR
Written by a Former Member of the Examin- L%—-—h::-_g_o-""'“ | LANCASTER, ALLWI NE & ROMMEL
w: (urnlﬁll:'ﬂ-:érfthE ﬁr.iid:--umgmzl.&_ | F.l;cnt Law Offices
AL o T Yy et Y5 el Wy A8 Wivsron i S ton. I 0.

e e T e e —

ones. Your fret step in to get this Free Boal.
interesting illustrated book contains waluable informa- -
tion you should have. It tells you fully how to obtain =

tent on your idea in the guickest way. With this Free
E:a.k you will also receive a ““Record of Invention™ farm an
which you can easily record your idea. Personal and Cone=
fidential Service: our case will be personally handled
enly by m Registored Patent Attormey who is also s Former
Member of the E:lmini.'llﬁf.'wpl of the U, 5. Patent Office.
All communications confidential.

Inventions Wanted

Patented or Unpatented
MAIL COUPON TODAT for FREE PATENT BOCK s=d WECORD OF INVENTION Farm. We sucepssfully sell inventions, patented and unpat-

?r]:;.kl.i'lﬁ Write for proof, and tell us what you have
CARL MILLER

REGISTERED PATENT ATTORNEY Chartered Institute of American Inventors
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE Dept. 4, Barrister Building, Washington, D, C.

= 16318 Woolworth Bidg., Dept. 464, Naw Yerk Cit -
| MILLER BUILDING, Dept. 46A, WASHINGTON, D, C. ]
ol L T GEARS
R, i s s R R T RS S i In Stock — Immediate Delivery
Geare, speed reducers, sprocketa, thruet bedrs
I l ings, Rrzible couplings, pulloys, sie, A cam-
ADDRESBS, . el ?:H'Jlnl Il:“r-lrmd I.:li'u.r h.;:l.:u snock,
i ] e your Ditaseiats 2ad Taebrinsy o

Write for Catalog No. 10

CHICAGO GEAR WORKS
T65-773 W. Jacksen Blvd,  CHICAGO, ILL.

who derive largest

0 profita know and heed

certainsimple but vital

facts before applying for patents. Our book, Patent-Sense,
gives thome facots; sent free. Trade Moarks—Copyrighta.

LACEY & LACEY, Est. 1883, 633 F 51, N. W, DepL 5, WASHINGTON, D. C.

don’t WORRY

Why put up with years of ABOUT
needless discomfort and
worry? Try a Brooks Auto-
matic Air Cushion. This
marvelous appliance per-

mits the opening to close, ALBERT E. DIETERICH

yet holds reducible rupture REGISTERED PATENT ATTORNEY
securely, comfortably—day : 512 B Colorado Building, WASHINGTON, D. C.
and night. Thousands report amazing results. Booklet on Patents sent freo

Light, neat-fitting. No hard pads, metal girdle or
parts to chafe or gouge, Patented in U.S and 13
foreign countries. Try one 10 DAYS WITHOUT A PEN-
NY'S RISK. You'll be delighted. Free Book on Rupture
and convincing facts mailed postpaid in plain envelope.

BROOKS COMPANY, 111C State St., Marshall, Mich.

BUCHSTEIN'S FIBRE LIMB
is soothing to your stump—
strong, cool, neat, light. Easy
Fa:rmqnul, Braoes for all de-
; ta wanted.
. BUCHSTEIN CO.
B10 2ed My, S5., MINNEAPOLIS, MINN.

Washington, D.C.

Delays are dangerous and may be very promptly as to 1tu7;:|2|_mmtnhuitr and send | L. F Randnlph 302-D Victor Bidg.,
pare L] L]

Eg:trli?,t ulth:s' pimlunui HIEI-‘EEE um;:u you n-:f.;nr of:::d 4 hﬂ:illﬁf;;mﬂﬂ"l'
1 en, strict confidence, and a you prefer to read my boo Please send me at onee, free of charge, your 72-
minimum of expense, I suggest that you the attached coupon at ooce. I will also page booklet and ** Record of Invention™ form.

send me a model or drawing, or aketch pend my " Recofd of Inventlon™ form,
and description of your Inventlon, and (Owver :iﬁr years experience as a Reglstered l
$5.00. I will make o search and report Patent Attorney.) P - - e s S e e R R Shera

A PERSONAL CONFIDENTIAL PATENT SERVICE- jyyrssy S A Ry RN Y
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You'll have BARRELS OF FUN

when you learn fo play

UPPOSE wyou suddenly found sou ecould play ensily on
your [nvorite musical instrument! Think of the fun you
would have—how much in demand vou would be! Do vou
know that now you can do this in a surprisingly short time?
Thousands who never playved music until s few months
ago are getting thrills of enjoyment from o talent they never
knew they hnd,

Even though yvou don't know one note from another, by this
simple new short-out method you ean actually learn to play
any popular instrument.

The secret of the U. 8, Bohool of Music system is simplicity.
The lessons come to you by mall. They consist of complete
printed instructions, simple dingrammatic pictures, and all the
music you need. No grinding routine. Study when you feel
like it—at home. In an almost unbelievably short time you
find that you sre setually playing! Jazz, musical comedy hita,
movie theme-songs, even classics—you learn to play them all,

FREE PROOF

LEARN TO PLAY If social popularity snd in-
BY NOTE ereased income np w:j to you—
Plano Violia aond}od?y for F.ILEI:.:' Dumnui
Guitar Saxophone stration Lesson with I“._!I,ul‘.l'ﬂ.tﬂ
book describing the now [nmous

Organ Ukulele U. 8 School of Musie " print-
Tenor Banjo and-picture” method of learning.

~ Just mail the coupon. Then
judge for yourself when you re-
ecivie free lesson and descriptive

Hawalian Guitar
Piano Accordion

Or Anv Other material, U, 8, Behool of Musie,
y 74 Brunawick Bldg., New York
Instrument City. Instruments supplicd when

this easy as AB-Cuay

I'D GIVE ANYTHING
TO BE ABLE TO
PLAY LIKE YOU

IT'S EASY

OMLY TAKES A FEW

SHORT MONTHS

.IlllIII'IIII'IIIIIIIIIIIII'IIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIll-l
: U, 5. SCHOOL OF MUSIC

% 74 Brunswick Bidg., New York City

Send me your amazing free book “How You Can Master Musia
In Your Own Home™ with Inspiring message by . Frank
Crane; also Free Demonstration Lesson and particulars of your
easy payment plan.

& Name. .
Address,

Instrument

needed, cash or eredit,
-
QU ICKWAY to make moneyin
Modern receivers
are demanding
men with modern
training for service
work. New tralning method and service equip=
ment offer starta you earning almost at oDce
Ip to 82 an hour sasy in & short thme 'l
today for FREE book al detalls.
Radla Training Association of America
Oegl. PM-B4, 4513 Ravenswood Ave., Chicago
»e NAVY SUPPLY C
Ins—Army, Sport Goods, Fire-
arma, Clothes, Shoes, ctc. Send 10c for
ocw catalog, to be redecmed on first order
Army & Navy Supply Co. 4772 Lester St. Richmond, Va.
Forms to cast Lead Soldiers, Indians, Trap-
pers, Hunters, Wild and Farm Animals.
239 different forms to select from. Every
form guaranteed to cast perfect figures.
Send 53¢ stamp for illustrated cammlogue.
HEMRY €. SCHIERCKE Spencer Rd. GHENT, N.Y,

Inventors and Mechanics
Send 10 Cénis in Cain or & for

Material and Gear Circulars

COLBURN GEAR & MFG. CO,
9 Holmes St., Quincy, Mass.

UNPATENTED IDEAS
CAN BE SOLD

We tell you how and help you malke the sale.
Particulars, with list of manufacturers and
wanted inventiona, sent free on request,

Write W. T. GREENE
873 Barrister Building Washington,

85

nﬁ‘:"ﬁ
ROe=H

D. C

NEW DIESEL ENGINE BOOK

ELEMENTS OF DIESEL EXGINEERLN G—=5iatlonsry —Marine—Locomot ive
=Aulimutive, Hy Orrillle Sdsme, Josl [he ok (o prepare you to esier this
wide firld for tabln mod imferesting -rmllll't ment creaied by the incrensing
wsn ol L Dhiewel Engine in divers fislds, The Diesvl imbuatry rruiren thnesnids
of tralmed men to opersie, maintain, repair and sl this Engies . 'J'M-l L ST
is cxenbirnt lor mesn withowt previous know ol the !rl.h -n B ; | U = T
thine spal amswrers st the end of ench chapter, fur review. 47 184 '|J|-I_I§h|=-
thins, [I'rios §4.00. Alss "\Ii.'I[IFH"I II'II"'\}I! E\G[‘\E FRACTICE h;
Aduma. A p ||h.14.-!r- willuma o every phass of aperntlm,. muinte pepee §od mpa
wf ifs Diese] Esgia. 000 Paprea, 400 Epsrovipgs, prics BO0, Bend [ur gk
pete entaliog.
HORMAN M. HENLEY PUBLISHING COMPANY
2 West d5th Strest New York, N. Y.

Get this FREE Book

Protect the future profits from your idex by §
sccuning a L. &, Patent. Delave are often dan- |
CToRan, 1 Ve presmpr Jllv.! |\rrlI.1|u!| attentiom 1
your case—nothing 18 entrusted to unsialled
assistants. ‘The Patent Ofhce itself urges you
o select a Competent Regiatered Patent At-
torney in order to protect your interests prop [
erly. Therefore, before doing anything else, |
i-rm..!'nrm} NEW FREEBOOK and get the full §
h-.I:! and with it | will send yon my FREE
*Record of Inventionform. Allcorrespond-
ence strictly confidential, l|||.:m'ﬂﬂ\"+

L.EDWARD FLAHERTY

HEGISTERED PATENT ATTORNEY

T06 Internstional Building WASHINGTOMN, D, C,
Pleasz send immedintely your FREE book and Record of Invention

Form,

1
MHEmE e sassnansnnnssnssisssssssssssssasisssnnnsinns .
T [ P g P P e L P Sl i
|
1

i | 1 P S e L 1
'----------_---—---
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Accountancy Home-Study

made interesting and practical
thru problem method

OU know as well as wedo

that Accountancy fits many

men for positions that pay
three and five and ten thousand
dollars a year—gives many other
men unusual opportunity to start
a profitable growing business of
their own.

You probably realize also that
—because of the new state and
federal legislation—the account-
ing profession faces now and for
the next few years the greatest
opportunity it has ever had.

The only question is—just how
practical isit for you to train your-
self adequately in Accountancy
through anme study?

And the answer lies in the
LaSalle Problem Method.

For this modern plan of train-
ing not only makes Accountancy
study at home thoroughly prac-
tical but makes it interesting as
well.

And here's how:

You Learn by Doing

Suppose it were your privilege every day

to sit in conference with the suditor of

your company of the head ofa successful
accounting firm. Suppose every day he
were to lay before you in systematic order
rh: mmu:probicmshe 15 compelled to
and were to explain to you the
:E:s by which he solvesthem. Sup-
tone by one you were to work
those problems out—returning to him
every day for counsel and assistance—
Granted that privil surely your ad-
vancement would be faster by far
\‘.'Iut of the man who is -:umpnllzd
rl“ up his knowledge by study of th
one.

Undu the LaSalle Problem Method

nrme to all intents and purposes,

l.hnt cal plan. You advance by solv-
ing pmblm:.

Only—instead of having at F COm
mand the cuu“uul ofa -Fﬁiﬂsiﬁ?:ﬂulﬂidml
—aone accounmnt—you have back of you
the organized experience of the

pose

businesstraining institutioninthe world,
theauthoriativeindingsof scoresofable
lccounun specialisis, the actual pro-
cedureofthemostsuccessfulaccountants.

Thus—instead of fumbling and blun-

crln?—-rnu are coached in the solv-
ing of the very problems you must face
inthe higher accounting positions orin
an accounting practice of your own. Ste
by step, you work them out for yourself
—until, at the end of yours treiming, you
have the kind of ability and experience
for which business is willing md glad
to pay real money—just as it was glad
to pay these men.*

Five Men Who Tested and
Proved It for You

For instance, there was the man who
started Accountancy training with us in
1916, After a short period of mdr, ht
tnnklpnmuunu kkeeper | urlf
gnd then became accountant for & fead
ing lutnmubdemud ugllctnre‘rt:&ntlarwu
eepers under him. e is
suditor afum! ofthe foremost banks in
his state and his salary is 325 percent
larger when he started training.
He writes, “My mﬁuﬁﬁ: the h.# m-
vestmend I've ever mad, m.ll a cash
value runnmg mmﬁwﬁpra:.
.ﬁnd rJu voung clerk, HTHIHE $75a
crmgms agoand nuw_umns
mny tnm.-: at as general auditor for
an outstanding, nl.uuu-ﬂlde Orga
tion. Within six months afrer he I:H:mln
our training, he was $125 a

This Book

*Names and addresses given on request.

THAMIE. . o v inocmrsnsnssnrsnnmenrsboss sassdsibssnbsdrssssssasnsaranns
T T e Ttee S e o |, R P
&n’ﬁm-l!l!llifllf ------- EssEsssmmmEm e RE m --------------

month and within four years, he was
ecarming $250,

Daﬁqu wonder that he writes, "While

ads once seemed Mlj’m tales fo
:llf. mow I imfm personal experience

bat they are true."

Dr Iet us tell you about two men—one
a stenographer and the other a retil
clerk—neither of whom knew more than
the simplest elements of bookkeeping.
One is npow the comptroller and the
other the tcomptroller of a large
company.

“LaSalle training in Higr Accoun-
fancy,” write both, ™ impariant
Sfactor i onr rapid climb,”’

Cla'i:nd if you “Edthmlﬁlu about the

it accounting

business ui your owan, rud about the
p'a‘urm-ln:t wh uwls earning $30a

ﬂﬂ;&'msqnw enaLaSalleregistrar

his enrollment for Accountancy

training. Eight months later he left the

store to take a

at $20 a week—Iless money larger

gbmmm.lqr Three years later he passed

C.P.A. mmminn and a year later

iﬂ he was carning $5,000 a mr. Now

& has his own hl:h.ly successful put hc

W li.fm or whi:h hn nrl

One-Tenth of AllIC. P. A.’s
Are LaSalle Trained

If you want still more proof, remember

duu 200C. P A's—a ximately one-

tenth of all those in t Unlted States

who have ever passed t e difficaly ex-

amination for degree—are
trained.

And knowing these facts, ask yourself
if there can be any er question about
the icability ofthistruining for you
—ask rather if the real question is not

bou:rhumuofrnur ownambition and
the quality of your determination.

For Accountancy isno magic wand for
the lazy or the fearful or the quitter—it
offers success only to the alert adult who

s the courageto facethe facts and
wrll to carry on till the job is done.

If you are thatindividual, the coupon
below, Glled out and mailed, will bring

you free the information that can open

tu you the future of which you have

ream bility and income and suc-
cess.

Is it not worth getiing that informas-
tioa?

is Cov

LaSalle Extension University

LaSALLE EXTENSION UNIVERSITY, Dept. 464-HR Chicago, 1L

Please send me, free of all cost or obligation, your Mplte. illustrated
book, “Accountancy, the Profession That Pays," telling about the
profession of accountancy and your training for success in that field.

When writing to advertisers please mention Popular Mechanics
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WORLDPS
BEST

WANT AD
MEDIUM

Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance
To be inserted under proper classification in May issue, copy should be in our office March 10th
Popular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois

Popular Mechanics Magazine, Chicago, [ll.

Dear Sirs: We have used the classified pages of Popular Me-
chanics for some time. Wae hove found that your magazine ig in a
class by itself, when it comes to pulling power. Popular Mechanies
pulls for us on an average of 25% more inguiries than any other
magazine with the same or higher word rate. These inquiries av-
eroge around 28% in cash sales. This is almest 5% greater than
Popular Mechanics Magazine's nearest competiter. When other
magazines fall down, we rely on the old standby Popular Mechan-
ice, to help pay their cost. With the best of wishes for your con-
tinued success, we are Cordially,

{Original letter on file in our office) EDW. J. DUFFY.

YOU'LL PROFIT

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

TRAILER-ITESI See advertlsement af

AUTOMODBILES SEMI-DIESEL Conversion for gasoline
motars, $12.00, Money-back guarantee. Par- | Trailer Trovel Magazine on page 1414
OPERATE You automobile on S¢ fuel oll. | tleulars e stamp. Desogas Company. 1713 THAILER Hilches 3195 Heavy duly
No radical changes In motor necesgary, Per- | Addison, Rerkeley, California. §2.85, Bend dollar, balance C.0.D. Wal-
niits operalion oo either gasoline or oll. In- MIDGET Car parts and plans. Complete | raven's, Zanesville, Ohlo.
structions £1.00. Dedails on request, Acme IMustrated catalog. DMme. Hates Motors,
Industries, Dox 6332, 5120 Market 5t.. | grr7 Armlinge, Chlcago. HDTDHETC—#E&FEIIEEELEB AND

Fhiladelphis, Pa. B & i Mfg, (0., Andersen, Indiann.  En-

200 MILES f5c. Burn stove distillate in
your car, (et parts in any juok yard. Com-
plete detailed information and blueprint Gle
{ealn). , €. Carmlchael, 5013 Znd Ave,
Los Angeles, Callf.

close 20 cents for 1938 rcatalegue, Hacing
equipment. Midget included.

AUTO SUPPLIES AND EQUIPMENT

CONVENRT Your automobile to burn Diesel
oll, lnexpensive; gave seventy per cent. Bend
one dollar full instructions; save hundreds,
Dual Manufacturing Company, 1130 Hroad-
way, Healtle, Washington.

USED Tires, oll slzes, $1.95 wup. Truck
tires $4.95 up, Bend dollar. balance C.0.DI.
Walraven's, Zanesville, Ohlo.

MIDGET Racing. Ghet full detalfls on this
thrilling sport; facts for fans, bullders, driv-
ers; brack gizes, regulations; car specifica-
tions, pletures, working drawings, Book
tella all asbout Indiapapalls cars, Miller-
Forda aml world's fastest car. DBrand new
Auttnoblle Raclng, fourth editlon, $1 post-
paid, $1.12 C.0.D,; 3¢ tax if vou llve In
Ohle, Ray F. Kung, Dept. 18, Madisonville,
Uincinnati, Ohie.

SEMI-DIEEELTZE To
Diesel oil in your present car,
rost less than $5.00. Guaranteed,
Install. Bend 3¢ stamp for foll
Completes working plans §1.00, E,

economlze. LUse
Conversion
Easy 1o
etalls,
Andell,

WINDSHIELDE Cleared of mlst and lre,
gusranieed formuls Sde.  J. Landgeaf, Je.,
$7 Park Bt.. Chilton. Wis,

GASO-LUBRITABS—Amazing new auto-
mtive diecovery. Proven 25%-4107% more

ower, mileage, gas, oll, batiery economy!

‘erfeet winter starting. Protective heatproof
lohrication. Cuts repmlr bills, Teial (30
gallon)  slze—25c  (coin).  Gaso-Lubritabs,
Box 1144, Kalamazoo, Michizan.

COMPLETE Tire grooving tool—Lthres
doflars, Cilreular free. Meltz Tire & Rub-
her Company, Ine, New Hronewiew, M. J.

DEMON Itiﬁi"lﬂtﬁ- Compressar, tesi
bench, S-hour battery charger—are welder,
Guaranteed, Trinl and terms, Ken's Equip-
ment Exchange, Box M-442, Troy, Ohlo.

AUTO Radistor antl-rust. Preveot cofro-

#lon this summer. Send 25¢. R. E. Prod-
urts, Box 223 Schenectady, M. T,
DON'T Employ mechanies! Tse "TAute

Flazh" Tester. $2.50. A, Lopes, Pleasant-

4154 Palmer Bir., Dept. A, Chirage, 111 ville, K. Y

WATURBIXE Converta any gasoline mo- THAILER, House car type. Sleeps two
tar to seml steawer. Increases gasollne | people, Cholce of three floor layouts. Bturdy.
HJIIB.IHE, power, sapeed, 18 to 65 percent, Fronomical to babld and heul.  Complets
Frivents_oarhon, tlasts the motor. Poil- | plagy 95 cents. Masonite, 111 W. Washing-
pald $12.B5, state wotor nomber. General | ton Chienen, :

Notars, 1017 Washington, Portland, Oreaan.
FORD Owners! Does your Model A"
use oll? (M1 eontrol splash plates, increoses
o1l mileage 4005 J(easlly Instwlled), FPrice
$1.50 with order, or C.O.D. Moneyhack
guarantee. FEleeirie AMeial Prodocts Com-

PLATING Ootfits for automobile parta.
Conneet to battery. No tanks used. Freas
.lllll"lll'l.llnrl and proofi. Quonmetal Co., Ave,
, Decatur, Il

A. C. GENERATORS

pany, Hox 391, Comrcordia, Kansas.

BEMI-DIERELIZE-To- Economize. Convert
your car for $2.75 to $3.040 and burn cheap
Ivesel oil. Works on any car. No malor
vhanges made In motor, Anyone aof average
mechanical ability can Install. Parts avall-
able evarywhere. & big (3% "x11") sheets of
copyrighted drawings and instructions show-
ing I different, tested, methods of conver-
cion §£1.00. Free booklet, stamp appreclated
(trder your copy today. Earl Behllng, Box
814, Los Angeles. Calif,

BTANRT Your car In & JIRY, in &ero woath-
er.  Auto engloeers neverfall starting secret
diselosed, no gndgets to nlumh Hetrel yours
for 23¢. Riogl's, 12524 Moran, Detroit,
Allirk,

LATEST Antomobile invention: Automalic
food-shift attachment for Fords, Cheveoleis
and others. Easily installed. Specify year,
raf. Monmey hock guarantee, $1.50. Balefy-
Bhift, 8201 Famous, 5t. Louls, Mo

PRACTICAL Changes for sutomohile gen-
erators. Hee our sdverilsement at bottom af
page 129A. Autopower, Inc

AUTD TRAILERS

BEXD 10c For 24 page handbook of in-
formation, listing new and used paris, ae-
eessories, tirea, batterles, for Indian, Har-
ley. Exeelsior, Henderson. Boolz, 8§12 E.
Grand, Des Moines, Towa.

POWER Your bike with dow priced Speed-
fblke motor. Attach In one hour. Elghty
miles to gallon. Thirty miles an hour. Fres
folder, Guarsnteed. Outboard Moter Cerp..
d0:16 N. 2Hth Bt., Milwaukes, Wis.

LET Us aupuir yOUr moloreycle  needs.
Expert repalring. Complete stock of genuine
Harley Davidson parts, accessorles. oil,
tlres, riding apparel, ete. 24 hr. serviee
Bend 1e for Used Motorcyele Bulletin and

Acnessory Catalogue. (No u parts. ) IEIN
Knuth, The Harley Davidson IDMsiributor,
2431 W. Fond du Lac Ave., Milwsukes,
Wiseansin.

MOTOR Hiryeles 245, motorcycle tires
$1.85, boy's wheel: $1. Dealera, renters
bieycles $13.50. Bemd 12p. Denlngers,
Rochester, N. Y.

TBEXD Iie Btamps for Illustrated Hulle-
tin new and used parts for Harleys. Latest
methods of preclslen motor rehulliing serv-
fre. Estimate for stamp. Tulsa Motor and

Cyele Company, Tulsa, Oklahoma.
REBUILT Motoroyeles, wil makes, new
and wsed. Harley Davidson parts. Send 1o

15th, Kansas

BEND 1fc For [llustrated wused motar-
¢¥tla catalog. Bargalns, Largest siock gen-
uine Indian parts and motereyeles. Indian
AMotoreyele Sales, Kanaas Clty, Mo,

for bulletin, Western, 014 E.

City, Ma.

S MOTOROY CLEE—Direct to you ai rook-

bottom wholesale prices. Hebuilt, roadiested
and guaranieed Indians, Harleys, ele. Hend
10c today for *"Bargaln Bulletin 43" Cran-
dall Hieks Co., 780 Commonwealth Avenus,
Hoaton, Mass,

MOTORCYCLE Bargalns, Towesl pricer,

bargain sheets for stamp, Motorcyele aeees-
sorles. Rochester Harley Davidson Corp.,
128 Wesl Main 5t.. Rochester. N. Y.

CABIN Trailer; sleeps two, llght welght,

mono-wheel, sensatlomal handling. $295.00
complete.  Bend stawmp for Hierature. Frooks
Boat Co., Ine., 2208 8o, Hamilton, Baginaw,
Michigan.

BUILD One wheel traller. Send dime for
particulars. Plans, blueprints, $1.00, Econ-
omy Trailer Co., Box &34, Sedan, Kans.

§1 VALUE For &S0c. . Get fucta on trailer
coach deglegn, Thla 50-page bopk can save
you 100 timed itz eost.  Order direst from
author, Money bark if not satisfled, 22 tax
In (thio. HRay F. Kuns, Dept. 128, Madison-
ville, Cincinnati, Ohio.

HENDERSON, Emlunr. Harley, Indian,
uzed nlrll all E“ eatalogue and wings
pin Balla lif.": Chestout  Streel,
B, LDuLl. Ao

AVIATION

PRACTICAL: Course In  scrohatics, £1,
enplete. 200 planes, l'.l'ﬂ up, terma. Dl—

rectary 3he,  Alreraflt Tireclory, Athems,

““FOR Av|ation (raifing undér our lul.ll‘:n-

Mee-plan, pee page 2RA,
T RIG Assortment of model alrpline smin-
sles 10e, Aero Bhop, 8050 Hurlbut, Detroit,

Tich.




42A

BUILD The Heath Parasol, $199.00. First
gEroup $12.00. Motors §30.00 up. Sale fold-
er l0e. Ten different Heath folders, 25e¢.
Heath Aviation, Benton Harbor, Michigan.

(TR Propellers: Harieys, $5.50:
Hendersons, $5.00; 5' auto special, !4.W+
Jibbs, Fort Worth, Texas.

ENGINES, MOTORS, DYNAMOS

GOVERNORS Control speed of any make af
auto engine, regardiess of load changes,
when used for statlonary or portabls power
production. Head our ad on page 148A.
Candes-Hmith Governor Co.

URED Alrplanes $75.00 and up. Easy pay-
ments, Literature 1de. Continental, Box 344,
Dept. 3, Indianapolis, Ind.

GET Into aviation. Alr trans filﬂl-l

t up to £7,000 per year; mechanles, 52,500,

eirn at this government approved Hhm
Write for complete information. State age,
Lincoln Flying School, 2004 Alreraft Bulld-
Ing, Lincoln, Nebr.

BATTERIES., GENERATORS, ETC.

WIND Driven hattery charger plans, parls.
Bend 10c for list. Millers Radio Service,
A831 8., Washingten, Wichita, Kansas.

TFASCINATING Profilable business, pulld
amazing electric plants cheaply, from washer
engines, automobile penerators and parts,
Operates llghts, washer, radlo. Instructlons,
ilustrated circular, business plan, wholesale
catalogue 25¢. Operate washer with auto-
moblle generator. Instructions 25e. Elec-
tric Manufacturing, St. Paul, Minnesots.

AMAZING Profitable business. Bulld new
farmllght, automobile batteries from olbd
Recast new plates, all lead castings from
Junk  batterles. Battery  Labaratories,
Bt. Paul, Minneaota.

COPYRIGHTED Flans for bullding pows
erful charger 25:. Wind Electrle, Bonfilla,
Soiith Dakota.

EXTREMELY Simple \ﬂndnmmur B0V~
ernor, blueprints 23. Emil Magnuson,
Barkm. N. Dak.

LIGHT Plants, forty dollars. Don't mizs
this. ‘Thase that want the best in wind
electrle send one dollar.  Bave tenfold.
Louls Gerard, Willow River, Minn.

"TEDISON Storage batteries for power and
Nghting systems. Especlally adapled for all
make plants, The ideal battery for wind
driven penerators. Replace your old batterles
with Edilson:. HRugged constructlon. Non-
acld. No sulphailon. Fifteen year life.
Five year unconditional notarized guaran-
toes. Complete generating plants. Frea il-
lustrated literature. *‘See Jay Battery Coms
qm L' 82 Sterling Avenoe, Yonkers, New
ark.

EDIBON Storage batteries for light-power
%lht: Non-scid, non-sulphating. Long life.
ully guaranteed, Low Trlculj- Also atirac-
tive bargains In power-light plants, genera-
tors, motors, ete. T. Hawley Bmith Com-
Croton_Falls, N. ¥.

HARNESES Wind. Simplest wind plant,
direct drive. No turntable, gears, belt, ecut-
out mc rewinding, Charges below 100 r.p.m.
AC-D0, 632 wvolts. Complete plans 705e.
ain Hlectrie, Haollis, Kansas,
GENERATOR Propellers, ex
slgned at factory priees. Hibbs,
EXRE.

6-32 VOLT Wind electric plants.
$10,00 up. Parts catalog, plans 25e.
rler Mfg. Co., Minneapalls, Minn.

ELECTRIC Lighti==Wind driven—You
bulld them, Write Wind Motor Electric,
Ridgway, Mont.

ELECTRICAL SUPPLIES—EQUIPMENT

HUNDREDE f new and rare liems, re-
placement parts and supplies. Bend Ze for
new, G0-page, wholesale catalog. Autopower,
408-B 5. Hoyne Avenue, Chicago,

=
orth,

Kits
Cur-

rl

ELECTRICAL Bupplies, motors, grind-
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DUCK Boat, Latest sportsman®s design.

Light. Sturdy. Easy to handle. Any one
ean  build. Inexpensive. Complete plans
free.  Masonlte, 111 W. Washington, Chl-
EAED.

BUILD A Karak from our cut-to-fit kit
Hingle or two-passenger. 3$85.45 up. Every-
thing furnished. Parts guaranteed to fit

ors. All glzes—hest makes. Bargain price- perfectly. Mall dime for Mterature. Re-
1ist frea. Mallorder Electrie Co., 1533 XN, funded with order. Jamestown Speclalty
Desplalnes 8t., Chicago. Co., ITTP Titusville, Pa.

GOVERNORS Buillt from auto generators. CRESCENT Sall boats, 13% x 57 sloopn,

Complete blueprint and instructions B7e plus
%cm‘liu:. W. 5. Hower, Box 137, Klilbuck,

F OR Bale—Small elec. motors, high speed.
l{ h.p.. 110 wolts, universal. arked,
i stpald. L. MeConnell, 1619 Edge.-
wmd ve., Racine, Wis.

TEN % Hp. GE motors, 60 cycie, 110
volts, like new, $0.50 each. Bend §£1.00, bal-
ance C.0.D, ¢ KEloetrie, 120 Enun‘h.
Buffalo, N. ¥.

ata, 100 AC motord, various
horsepower and voltage, $1.00. Motor Data
Co., 002 Monroe, Kansas City. Mo,

GAE Engline, 1731357, 3 excle.
with carburetor and distributor. Build It
yourself from tubing and solid stock, No
ecastings required. Blue ints, actual siza,
ﬂ“ complete detalla bill of materiala,

alled postpald, $1.00. W. A. Levon, 20155

Gireeley, Detrolt, Mieh.

25 BLIGHTLY Used % horse alternating
motors §9.85. W horse new Qeneral Elecirle

.9, horse Universal motors $1.95.
Wilmot Aute Sapply, 1870 Wilmot 8t., Chi-

o]
THHEE Tn ten KVA alternaling gen-

erators. Motors. converters. Cueen Clty
Electric, 1736 Orand Avenue, Chicago.

MACHINERY, TOOLS AND SUPFLIES

TREMENDOUR Burpluz of factory tools
selling out. Drills, taps, filles, hacksaws,
ote. Hend for free lists, Include six cents
postage. Travers Tool Co., 284 Jackson Ave.,
Long Island City, N. Y.

Complete

LATEST Design 8 inch bench saw, Write
for full information. Paul Redin, Lake
Mills, Wisconsin.

BUILD Portable electric drill and grinder.
Particulars, stamp, Chas. houn, 621
Hamilton, ‘B-‘a.rr:lll a.

MECHAXICE Floor and bench vise. Holds
firmly for planing and trimming. Bhould he
in every mechanics kit. Paostpaid £1.00.
Wm, H. Brlerley Agency, 112 West Ninith
Btreet, Loa Angeles, California.

BPRING Winder, besi om the market,
Eirl:ulﬂ' 10¢. John Blaner, Box 163, Bharon,

.

BARGAINS, Demonstrators, eleetrle are
welders, guaranteed, 50 days trial and terms.
Write Ken's Equlpment, % M-464, Troy,

DOhia.

KELLOGG Alr  compressors, excellent
condition, £6.00. Taylor, 103 East 1023nd
Bireet, New York.

“ELECTRIC Drills, New. #5065 up. De-
seriptions  sent. Shaw, Jl1-A4 Winchester
Bt., Roston, Mass,

LAWN Mower sharpenlng made easy.
Build eur lawn mower visestand. Blue-
Elr'ﬂll. hotos Instructions. $1.00. Engle &
Nirt, West Burlingion, Ia,

SPRINGS, Assortment of  fifty—31, 04,
Wright Spring Works, 5618 Huron Street,
Chirago,

Hi—14 HORSE, 110 Volt, T'niverzal mo-
ttl.]rsﬂequlninri with 14 to 1 gear reduction
3. 50, i

WELDING AND SOLDERING o Ch.g;;'.’“ Auto Supply, 1970 Wilmet
ALUMAWELD Solder will successfully 14" x 5" LODGE & Bhipley lathe, quick
solder aluminum, dle cast metals, east iron change, condition, priee §175.00,
and stainless steel, Bold with money back 14" x &' n.'.'h. q_uil:lt :hmu good con-
guargntec. Write for Informatlon or send ditlon, $156 I.'H]tL Bteploe crank shaper,
Gle for test kit. Alumaweld, 2444 Bouth $125.00. Al li:ﬂ ul machine tools. Terms
Parkway, Chiea Tilinois. to suit. Cincinnatl Machinery & Supply
_A'M.Fiﬂm ii'E’%‘m| $1.00. Stamp brings | Company, 27 W. Second Street, Clncinnati,
free welder offer. Dickerson Manufacturing, | Ohio

Springfield, Missourl

DEMONSTRATORS, Electric are welders.
Money-saving prices. Used by the govern-
ment., Trial and terms guarantecd. Hobart
Welders, M-163, Troy, Ohio.

OXY-ACETYLENE Walding outfits on
unsr payment plan. Box &1, Hamilion, O,

300 AMPERE Welding generator. Fine
condition $150.00. Wilmot Aute Bupply,
1970 Wilmol 8t.. Chicago.

WELDING, ﬁﬁrln;, Erulns outfita
$6.00 to $60.00. Buperfor Ozy-Acetylene
Company, Hamilton, Ohlo

ARC-WELDING CQutfit $1.25, Weld fend-
¢rs, braze, solder. Lavrow, 4348-W. Warren,
Detrolt. Etamp sppreciated,

BOATS, OUTBOARD MOTORS, ETC.

BUILD Your own boat. Save two thirds,
ued our ready ecut semi-assembled materials.
Bend 25¢ for eatzlog. Brooks Boat Co., Ime.,
F. 20, Baginaw, Michigan.

OUTBEOARD Motor mart. XNew motors
from $39.50, uwsed $20.00 uwp. Parts, new
and used, all makes. Motors bought and
exchanged. 10c brings uvsed motor catalogue.
No. 315 Atlantie Ave., Boston, Mass.

FORD Marine conversion parts and kita,
Models A, B, V& (domestie or forelen),
Catalogue 10¢. Osmithsen, 3101 C 8t., Phil-
adelphia, Pa.

Write for circular.
tawa, Michigan
12-FOOT Flat bottom  rowboat—eomplets
plang 25¢. Free boatbullding catalog. The
Rudder, 15 Murray Street, New York.

19356 MODEL Outhoard motors at bargaln
prices. Regular retall prices smashed, Ma-
rine Biore, Bae City, lowa.

BUILD Your own boat. Use Welch boat
arts. Caulking cement, repalring materlals.
Walch Boat & Supply Company, Btatlon K,
Milwaukee, Wiseonsin.

OUTBOARD Parts—New or used—All
makes—What do you need? Crandall-Hicks
tﬂﬂmnﬁ:{u. 782 Commonwealth Avenue, Bos-

. Mags.

Jdesiek Boat Co., Maca-

l'uu[’l-.-f-ﬂF Biuffin es,  gear
mps, bearings, ete, Wm, I.kar Pond Bt.,
uiney, Mags,

BUILD Your own_ boat. Our fabricated
materlals save you %as. Deserlbe require-
ments and let us quote. Illustrated catalog
100 hoats 10c. Bay Clty Boats, Ine,, 155

Adams, Bay City, Mich.

SPORTING GOODS, GUNS, FISHING
TACKLE, ETC.

HUDSO0N Bay blankets, Indlan pack bas-
kets, camp stoves, knives, compasies, out-
door equipment. Free eatalog. Howe Fup
Co., Box P, Coopaes MUls, Malne,

I‘le.E.EJIES. Free new 1916 catalog
showing many new and improved items for
fiy and leader makers, all that 1s new in
tackle. Paul H. Young, 8085-3 Grand Riv-
er_Ave., Deteait, Mich.
= MAKF Dipsies for use ot sals. ¥ree fold-
:r. liludin: Instrument” Co., Box 78, Read-
ng., a.

COMPLETE Line fly tving materials.
Prices free. Work Fly Co., Poeblo, Colorado,

IANBOO Fis 1na: rods—Build or npﬂ'r

—#ave half cost Hend 25c  (coln)
“Bamboo  Hoed lla.h:lnir"—hlust. mmplt'tu
book, rovers all detalls. Don A. Bell, 1408
Isabella 8L, Wilmette, Tilinois.

FISH HKite like hungry wolves with my
amazing flah bait. Becret formula $1.00,
Baer, 5007 Magnolla, Chicago.

POCKET Weapon 40¢! Powerful, accu-
rate, Catalog Je. Grant Sportgoods, Bil,
Iderroit, Mich.

DG Collar nameplates  (heay lirasz),
Name, address, 20c; three 40c. Hivets free.
Hy-Orade collar with nameplate GBe. MIiL-
%H]I-rn!['!l.linulnr Company, Olneyville, Rhode
alamid.

QUNSMITHS" Becrets—Blulng,
Ing, engraving, ete., 25e
Agency, Cineinnatl.

FIELD GLASSES, TELESCOPES AND
MICROSCOPES

TELEBCOPES, Microscopes, binaculars.
Lowest prices. Optical eatalog free. Brown-
ifuu: Company, 244 Fifth Avenus, New
ok, t

checker-
Internatlonal

RUILDY Reflecting telescope catalog free.
Instruclions ten cent:. Optical Laboratories,
Larchmont, New Yo

LITTLE Becientist microscope outfit, $1.
Educatlonal. Entertalning. Daofeldt, Ata-
lisza, Towa.

BARGAINSE!
noculars. Catalog free.
ton, Illinois.

ANTIQUES. RELICS, INDIAN GOODS

Telesopes, microdcopes, hi-
Teeko, P515, Evans-

FREE Clreular: Indian relies, antiquoe,
firearms, trophies, fossils. Museum, Iut-
land, Tlinois.

LEARN To cut and polizsh semilpreclous
stones. Complete plans, detalls. Book $1.00.
Home Lapidary Bhop, Madera, Calif.

ARROWHEADR—E3 00 Hundred Iuru
warpolnt 25e. Large spear G0c. Knifa
J. Townsend, Delmont, Pa.

5 ARROWHEADS 20e.
Knife, birdpoint, seraper, spearhead 45e,
Catalogue. Coins. Minerals. Curlos. Lemley
Curlo Biore, Northbranch, Kansas.

3 Birdpoints 18e,
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ANTIQUE Firearms, Indian relics, Lists

ETROUTS New apring catalog, world's

free.  Antigues, 3P South 18th, Philadel- greatest farm list. Many pages absolutely
hin H pew  bargains: equipped fTarms, couniry
100 GO0 Arrowheads $3.00. List de. | hoemes, hichway businesses, from Maine to
H, Danie¢l, Dardanelle, Arkansas. California. Hure money-saver; don't buy
“ANTIQUE Guns, Indian relics. List five | ¥ithout it. Card today brings free copy.
conts. Elmer Ellls, Webster Groves, Mo ﬁ:;ut Agency, 235-F dth Ave., New York

TAXIDERMY

BIGGEST Bargain, Complete home course.
{7 easlly read books, 40,000 words, full il-
lustrations). Makes mounting animals, figh,
tanning, novelty-making, slmple. $1.00 post-
pald. Formerly gold for £15.00. Written by
gouth’s noted taxidermist. 30,000 books sold
last year. Satisfaction gusranteed. 7 books,
life  membership,  diploma, _all  $1.00.
Sehmidt School of Taxldermy, Dept. G-4-3,
Memphis, Tenn.

NEW Catalogue free. Glass eyes, head-
formse, everything for taxidermist (18x14
decrhead shields, 83c). Write Taxidermic

Aanufacturers, Memphis, Tenn.

LEARN Taxidermy five courses, supplies.
Tiiue Iteaver Taxidermy Schonsl, Lemont, i,

PAPIER Mache, largest line of deer head
forms, elk, moose, goat. sheep, rug head
forms, Full line of taxidermist supplies,
Papier Mache Specialties Co., Heading,
Michigan.

TAXIDERMY Bupplies—Cuality artificial
eyes, teeth, penuine Jonas head forms,
Tools, materials, etc, Everything for the
progressive taxldermist. Send for blg $llus-
trated eatalogue—Fres, Jonas Bros, 1049
Droadway, Denver, Colorado.

DOGS, BIRDS, POULTRY., PETS

4,000,000 CHICKS Annually. This huge
volume has been reached in the short space
of fifteen years. MHere iz the answer. We
have only highest quality chicks, that are
hatched In the most modern and seientific
incubating equipment. Our c¢hicks lve, they

row, fealher quickly and make you a profit.

epeat orders from our customers and thelr
nelghbors have been S0 heavy that we have
increased our output emhﬁlur right through
the depression. Order Daviz Chicks thls
year amd be sure of success amd profits. Only
one  grade—my best—(sexed or unsexed,
whichever you prefer). For immediate ghip-
ment: Barred, Buff, White HRocks, 8. C.
Reds, White W mhl‘.m. Buff Orplngtons,
White and Buff Minorcas £8.45—100, §21.00
=200, $41.75—500. (Englith} White Leg-
horms, Buff, Browns and Anconas $7.05—
100, $19.75—250, $30.25—500. Heavy mixed
$7.40—100. Assorted $8.00—100. We pay
postage, guaranies 100% live dellvery and
Eive additional protection for 14 days. Cat-
alog free. Davis Poultry Farm, Ramsey,
Indiana, Wt 34.

52 BREEDE. Bargains hand-
baby turkeys, started chicks, hybrids, pul-
lets, cockerels; Iowa fnspected. Wonderful
poultry book free. Berry's Farm, Route 23,
Clarinda, Towa,

POULTRY Tribune—Leading poultry mag-
agine. Pive vears $1.00; one year trial 25¢
in U. B. Poultry Tribune, Dept. C-81,
Mount Morris, Illinois.

SEYMOUR Chicks

freked I!"ﬂ!f.'ll,

from big eggs and
blnod tested stock, guaranteed for 14 rlﬂt
For dmmedlate shipment: Barred,
White Rocks, Heds, Orpingtons and "-'ir an-
doties l:.l'!i—lﬂlil. {English) White
horns, Buffs, Hrowns, Anconas M.'B’S—EDB
Write for cireular. Seymour Eleciric Hatch-
ery. Hox I8, SBeymour, Ind.
‘l'sFAl TIFUL. I_,'hnw r‘gupplaa
S8 rokcorn., Hr'hn onnele
HAINT Eﬂmrd p:}le;—llka haby ll'{'I'l'B|
Photogranhie  eatalogue, souvenir posteard
1ike, al Kennela, MNaplerville, Que.

RAISE Angora wool rabbits. Wool worth
- £1 und. Seoteh collle dogs. Beautiful
ﬁfﬂ mens, Dr. Armstrong, Albert Lea,
nn

IMPROVED Brooder house. Modern de-
slgn. Ideal for efficlent brooding. Light.
Bturdy. Movable. Easy (o bulld Complete
plans free. Wrile Masonite, 111 W. Wash-
!hﬂl:lll. Chirago,

YANEKEE Terrfers, also bull pups. DBull-
Hogs, 01 Rockwood, Tvallas, Texas.

BEAUTIFUL Pure white police dogs.
Ansonla Kennels, Mose, N. Dak.

FARMS AND FARM LANDS

TEN Acre fruit, poultry farm; new huofld-
ings; near Lake Michigan town; §900. Tay
$15.00 monthly. Hill, 117 N. Dearborn,
Chicago.

friendly and

CANADIAN Tax sale lands for a dollar
an arre and up; gmall monthly payments.
Farms, timber, hunting and fishing camps,
minerals. Limited number of properties.
Write at once for free {illustrated booklet.
Tax Hale Bervice, Ropm 613, 72 Queen Et.
W., Toronio, Canada.

FARME—Cenlral J-l}llui.'sud.: Low prices,
Established 1880, Murray, Wadena, ! Minn.

THE Great Nnm:rm serves an aur!cnllunl
empire of fertile productive farms where
rents, prices and operating costs are low in
Minnesota, North IDakoia, Montana, Idaha,
Washingten and Oregon. Write for free book
amd  full information. E, €. Leedy, Depl,
1357, Great Noribern Hallway, 2t Paul,
Minnesola.

NEW Opportuniiy!
Good land  atill  at
Washingten, Montana, Minnesota, Idaho,
North Dakota, Oregon. Ask about extenzive
northwest  developments under construction.
Literature, lmpartial advice. Specifly state,
J. W. Haw, 119 XNorthern Pacitic Ry.,
Bi. Paul,

Farm Income is wp.
rock  hottom  priccs.

Minn,

£5 DOWN, §5 Monthly, 20 scres in Mis-
sourl Ozarks, §100. Fishing, hunting, trap-
ping. Hubbard, 216 Grossman Bldg., Kan-
sas Clty, Kanzas,

TREES, SHRUBS, ROOTS, HERES

10 BEAUTIFUL Evergreens and planis
from the Colorade mountaing prepaid to yeu
for only $1.00. 1 Hocky Mountain Hlue
Spruce—4 year old: 1 Mountaln Dwarl Pine
—3 year old: 1 Deuglas Fir—3 year old;
1 Coloradoe Silver Spruce—3 year old; i
HRocky Mountain Blue Delphinium, bleoming
size; 2 Mountain Viela—tihe winter pansy;
1 Rocky Mountain Shasta Dajsy; 1 Kinni-
kinie—red berried evergreen, FPlant now,
Prepaid for $1.00. HRocky Mountain Ewers
green Co., Evergreen  Caolorado,

FREE! Send for this amazing new
“*"Herbalist Almanac.” Interesting! Instrue-
tive! FEducational! Contains over 200 valu-

able herb medlcine recipes and Indian se-
erets for home use. Heaotifully illustrated
in natoral eolors. Needed every home. Dime
ecovers postage and handling. Write today!
Botanles, 145 West 113th SBtreet, Chicago.

PROFITABLE OCCUPATIONS

{3-A) Sreubenville, Ohia.

RAISE Glant bullfrogs—1Tse pond, swamp,
ereek, Big demand—big profits. Our com-
plete 1934 book covers every phase of frog
culture from egg to market size, Chook full
of boiled down experiences, tried plans, and
helpful suggestions of pioneer frog ralsers.
Bend S0e  (eoln). ©Ohlo Frog Industries,

YEELLING Your Rabbits™ ook of walu-
ahle mew slants. Fifty centa. Hemphill,
Vista, California.

RAISING Jumbe frogs. Interesting. Blg
future. Females lay 10,000 eggs. Free lit-
ernture, Ameriean Frog ndustries, Hox
dE, Rayne, Loulsiana,

“FROG Ralsers necded!™
Write for free frog book.
Canning Company, (153-D),
Louislana.

Btart backyard.
American Frog
New Orleans,

OLD BODKSE WANTED

WE Pay up to $5,000 each for old books:
also high caszh pricez for old magazines, let-
ters, newspapers, A single story book, schoal
ook, old Bible, travel book, almanae, ete,,
that looks worthless may bring you $560,
§100, $500 or more cazh. Thousands wanted!
A small town barber discovered a valuable
edition of “Pllgrim’'s Progress" and sold it
for £4000. Two boye playving in sn old barn
found a valuable edition of '"Venus and
Adonis' for which we pay £5000. Send 1lc
now for hig price lst. American Book Mart,
140 8. Dearborn, Dept. 513, Chicago.

BOOKS AND PERIODICALS

FREE! DBig catalog describing bundreds
of books on various subjects. Franklin Pub-
Hshing Company, 8500 North Clark Street,
Ilept, 2102 Chicago.

BUILD Your own hoat—New book glves
plans, methods, ete. 312 pages $3.00. Pop-
ular Mechanles Press, 200 E. Ontaric Bt.,
Chicago.

43A

PICTURES AND POSTCARDS

BINGLE Pieture slereoscope.
glamp. Nuo-Mirror Co.,

Booklet for
Bridgeport, Conn,

GAMES AND ENTERTAINMENT

TH, Operettas, musical comedles, com-

lete minstrel fArst-parts with song programs,
lackface skits, vaudeville acls, moenologs,
dialogs, recitations. juvenile plays. and
songs, musical readings, entertalonments,
make-up goods. Catalog free. T. 8. Deni-
son & Co., 623 5o, Wabash, Dept, 11, Chi-
£aEo,

MAGIC TRICKS, PUZILES, JOKER
NOVELTIES

84 MYSTIFYING Card tricks, 10, Ex-
lained 1in  simple language, illustrated,
fook coln tricks, 10¢. DBaok 153 parlor
tricks, 10e, All three hooks, 25e, Catalog
free.  Frankiin Publishing Company. 800
Xorth Clark Street, Dept, 2202, Chicago.

ALAGIC Catalogue 90c. Lynn, 105 Beach,
Dept. 3, Jersey City, N. L

TTMAGIC Trick cards, 11st and mystifying
card trick, 10, George Fenner, 2401 Jeffer-
gon, Louisville, Ky,

45 MAGIC Chemical trlcks 25 cents. Fer-
rine Laboratory, Wampum, Pa.

SENSATIONAL Illusion, spiritual effect,
ereates  mysterions eclowds anywhere, per-
formed by anyone, malerialg, information,
fille. Hiolzer, 712 Ave. O, Hrooklyn, N. Y.

HOHROR Im a box. Tame your nosey
frlends and thrill the ladies with this finger

joker, 25 coin. CGreat for April Fool
LChack's, Box 204, Meriden, Conn.
“’Nl PUZELES With trizngles, stars,

horse-shmes, cubes, ete., 10c. Franklin Puhb-
Hzhing Company, B00 North Clark Bireet,
Dept. 2504, Chiraga.

JOIN Magicians” fraternity! Monthly mag-
azine, sample 10¢ (contalng many tricks).
International Maglcians, Mount Morris, L1

B1G IHustrated folder catalogue " latest
tricky novelties 10e. Fraber, Box 33, Fort
Hamilton, Brooklyn, N. Y.

MAGIC And mysiecies 35¢ posipald. 10-

lustrated book catalog Se.  Witt, 1802 St
Joseph Ave., 8Bt Joseph, Ma,
NINE Magical effects, $1.00,  Bure to
please.  Btrand., 1943 N. Tripp, Chicago.
TRICK Catalogue, illustrated, 1. Oaks

Magical, Dept. 548, Oshkosh, Wis.

AMAZE And myetify! Be popular enter-
talner, No szkill required. Two new books
explain, deseribe hundreds bafling tricks
you can do. 50 Mysterles Magle'™ and
“Book 1000 Wonders,” marvelously 11lus-
trated, bound together, both postpaid 10e.
None free. Bend todey! Lyle Douglass, Bta-
tion A-5, Dallag, Texas.

LEARN Ventriloquism, Sc stam
particulars. Bmith, 113 North
Peoria. T

LARGE Professional magic catalogue, 25e
Holden, 220 W. 42nd 8., New York.

RARE COINS

hrings
el erson,

OLD Money wanted, Will ﬂ!j‘ fifty dol-
lars for 1913 Liberty head nickel (not buf-
falo})., 1 pay cash premiums for all rare
colns, Hend 4¢ for large coln folder. May
mean moch profit to you. H. Max Mehl,
H Mehl Bldg., Fort Waorth, Texas.

$5000.00 EACH For rare coins. We guar-
gntee to pay the world's highest prices. 01d
cents up o ﬂl.'llflli]_[‘ﬂ each. 1860 cent £50.00,
Cenis  of 261 1RG0 16870, 1881, 1EGO
£20.00 elrh. {858, 1866 to 1875, 1809
$10.00 each: 25¢ i]e!‘nr: 1916 $300.00; 50¢
before 1914 $750.00; Linecoln cents before
1932 $35.00 per 100. Paper money $26.00,
forelen colns, half cenis, half Jdimeés and
thousands of others up to $2500.00 each.
Bend dime for large [llustrated 1ist before
sending coins. Romane's, Dept. 564, SBpring-
field, Mags,

2 COINS, 4 Notes—different—nhig bargaln
Mst. all 10e. Hubert W. Carcaba, Bt. Au-
Eustine, Florida.

FREE! Foreign coln, banknote, and large
iMustrated coin catalogue. Hend de postage.
Coln approvals sent. Tatham Ceincoe, Bpring-
field-125. Mass.

50,000 RARE Colns, medals, papermaney.
Lists free. Nagy, EP Bouth 18th, Philadel-
phia. Ta, i

LARGE Cents at bargain prices. L Gib-
eon, Nandana, North Carolina

2 COINS 25, 104 Coins $1.00, Otte
Oddehon, 104ES, Kansas City, Mo,
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THREE Different sales tax tokens and
coin list 10e. German encased podtage stamp
25%. Joseph Coffin, 1132 Broadway, New
ork.

KROMANO Pays the world's highest prices
for old coins, paper money, encased stamps.
Important! Notice our full page advertige-
ment on_page A,

15 DIFFERENT Coins, including United
Btates before 1370, 23¢; 60 different $1.00.
(Coln- Exchange, Box 2554, Kansas Clty, Mo

$2.500.00 FOR Certaln old pennies!l In-
dlan heads $200.00; Lincoln heads $I7.00,
We buy all old money. Highest prices guar-

antend. Boma  $6.500.00. Catalogue 10e.
Federal Coln Exchange, Columbis, Oilo,

e Ta £1,000 each for U. 8. coins and
stamps over 10 years old. New buving list,
%ﬁ(‘ Coln-Stamp Shop, Box 37-P, Ottawa,

1508 CENT $10. We buy all coins rare
and common, SBome worth $6.000; 1854-1365
Indian head cents $100 each: dimes before
1885, %4560; Uberiy nickels before 1914,
§300; large pennies §2,000; encased posiage
stamps $13: half cents $275; half dimes §175;
quarters $300: fractlonal eurrencles; paper
money; gold dollars $1.500; colonial coins
$300; silver dollars $4.000; 1933 Gie, 84;
forelgn eoins $165, ete. SHend 15e today for
big 1936 illustrated catalog beforg sending
colns. Matlopal-Coln Company (FT), Spring-
fleld, Massachusetis,

UNITED States commemorative half dol-
lars. Columbian &8%c; Lincoln $1.19; Blone
Mountain ®0c; Lexington £1.29. Bargain
selling price 1ist and Callfornla 50¢ gold
token 23e.  Arcy, Muskoge ___l‘.llcll.

COIN Collectora: Head ~The Mumisma-
tist,"” Interesting monthly. Trial subserip=-
tion, Including hbooklet, six months $1.00,
Amerfcan Iw:mininl.lle Association, Bulte P,

Sth Ave., New York

fi5
COMMEMORATIVE %3, Lincaln, Pa-

Ioom 36, 604

A BIG Bargaln—All for only 53c. Stamp
album, providing spaces for 2200 stamps with
700 §llustrations, packet of 500 different
slamps, 500 hinges, and millimetre measure.
Free with each order owr pamphlet which
tells ““How To Make A Btamp Collection
Properly,” and our price list of albums,
supplies and hundreds of bargains in setls
and packets, Queen City Stamp Company,
Race Btreet, Cincinnati, Ohio.
TWO Fine airmall triangles—Iesland tri-
angle and new bi-eolored Mozamblgue Lrfan-
gle, and fine packet lneluding Ubangi, Chad,
Gabkon, Ininl, Bi. Plerre, Togo, Eunu::l,
Bavages, ships and anlmal stamps. Only Se
to approval applicants, I-"utumm: Stamp Ca.,
Dept. 104, Washington, D, C.

TRIAMGLES — New I.1| calared  Mozam-
hlgque alrmall triangle; Bolivia and Guate-
mala trlangles, smallest In the world; and
the attractive Costa Rica triangle. All four
“hard-tg-get’” triangles for only 5e to ap-
roval applicants.  Arlington BStamp OCo,
rept, 104, Hethesda, Md,

BMALLEST Stamp! Alrmails! Pletorialsl
G5 different stamps from strange coantries,
ino Eorope) including beautiful New Guinea
alrmall, Zanzlhar, altl, ete.,, loe to ap-
proval applicants. Bargain Co., Bex 39P,
Htatlon H. New York.

ATTENTIONI! Approval applicants. We
exchange your duplicates. Write for free In-
troduction packet and approvals. Buodie, G829
West Greenfleld, West Allis. Wisconsin,

JAMAICAN Waterfall, largest ship utlln'ﬂ.
bieslored occupational. included in ‘pmiet
thirty different beautiful stampa. to ap-
%:;.1;-11 applicants. Kumler, King, Lmustnr.

0,

BIG Bargain packet, 220 different stamps.
10¢ with approvals. Northern Stamp Co.,
Tox 565, Iron Mountain, Michigan,

$2.00 1. B, Caplicl, No. 572, current
postal issue, Cataloging 0O0c, only be, with

triot, Hesquicemtenndal, Oregon Trall, Mary- approvals! Glant U. 8. list, free! Tatham
land, Arkansas, San  Diego $1.50 each. | Stampro, Soringfield, Mass.
Eighty pa" calalogue 10z, Norman Bholts, 50 STAMPE le—DMany obsolete, Album Je.
Balt Lake, Ttah. Bullard, 268 Northampton. ton.

RARE Unil,ed. Btates, forelgn coins, war WILL Fay $100.00 for 1924 1e green
medals. Catalogue 10c. Mengelle, Colorade | Franklin rotary orated eleven atamp

Bprings, Colorado.

UNITED Htates. Large cent, Zc hronze,
Je nickel and bargaln llst, 25z,  Thirteen
dates large mu 1.00. George P. Coffin,
Angust Afai

g5.00 TO §5 nun Each pald for old coins.
Keep all old money. Send 10 cents for {llus-
trated coln valoe book. 436, Guarantesd
prices. Buying and selling, Coin Exchange,
Box 5, Le Roy, N. Y.

STAMP COLLECTING

U. & PILGRIME, $1.50 set. Pairs and
Mecks accordingly. A. Axelson, P-1914 Quk-
dale Avenue, Chleage.

WORLIVE Largest trlangle!l Glant Bpaln
trianele ‘and bl-colored Persin airmail; big
packet 25 different Ruossia (catalog value
nearly $1.00!): packet Rritish Colonies fn-
cluding }'i:r% vantore, Ireland, Mﬂu.
ete. Big Unfted States lst. AN for only Se
to approval applicants. Rich-Field Biamp
Company, Dept, 20, McLean, Virginia.

FREE—A handy watermark detector with
ench order for fifty British Colonies and
fAfteen 17, 8. commemoratives. Price twenty-
fAve eemis. In coin, no stamps please, will
bring them by return mail. Wilbur M.
Fling, Bouth Mountain, Pa.. Franklin Co.

RARITIES!L Afghaniatan 'hnu’ur' -
minlean bridge stamp; large Greeee charity:
mint Cayman bleolor; searce Syrian alrpost;
three juhiIte;. packet old 17, B, revenues:
ltl for Be with approvals. Trident Company,

17 MeKean Avenue, Ba.ltlmm'e. Maryland.

DOXN'T Mliss this! ackel of stamps
from Egypt, Blam, Turlu-r erzla, ete., free
te approval applicants who enclose 3¢ post-
age. Florman SBtamp Market, B-128, One-
Jkama., Michigan.

ABRORTMENT British Jubllees (In de-
mandy, set Ethlopla (pletorials), Western
Hamoa (new beauty), Afghanistan (searce),
Russlan Hunger stamp, glao Costa Hiea,
Honduras, Guatemala, ote. All only 10¢ to
am:rn'ral appliants. Unlon Stamps, P. 0.
Box 134, Toledo, (¥hiln,

UNITED EBtates—Elaborate pricelist free,
45 different 10c, 75 different Joc. Selden-
berg, Daroda. Mich.

BCARCE Baden (old German state), ex-
olle Mongolia, Turks, Caicos, $5 1. B,
glant bi-colored Caymansz, inperforate park;
absolutely free to approval applleants en-
closing 3¢ postage. Viking Btamp Compansy,
"-"-'I]Iiamburrh Bank Building, BRErooklyn.

(§1,000.00 If unusedy. Wrlte before send-
Ing. Large lllunlrated folder 1e. PM, Box
444, Elyria, Ohio.

“TWILL Pay up to $L1.000.00 each for cer-
taln TUnited Biates stamps. We oy cash
premlums for early uwsed or unused stampa.
Send lle for profusely lllustrated catalogue.

Arcade Btampes, 31 Euelid Arcade, Cleve-
land, Ohlo.
I]RI-J-I{ And Egypt alrmail sets, 3 cents

apgrnnl applicants. M. Surovelk, Room
18, Bouth Falrfleld, Chicago, 11linofa
T BEVENTEENTH  Wholesale Review—
Greatly enlarged, sent free on application
Empire Stampeo. Dept, 5 Toronto, Canada,
WORLDWIDE Penny approvals that sat-
Isty. McKee, 835 Main, Covington, Ky.
BRITAIN I:uhllm! Complete aet with
apprivals . ““The Stamp &hop,” 261
North Dennls, Deeatur, Illinols.
200 MIXED B, lmﬂ Elnnm 10¢.  Bar-
gnins galore. Approvals. Harvey Teeple,
Decatur, Indiana.
WESTERN Hemlsphere packet 10c to ap-
roval applicants. Vanderhoeven, 9346 State
ad, Cleveland, Ohlo.

DOMINICAN Republie, 10 different,

1ne,

{‘Nn approvals.) Mlission Mart, Brookland,
PACKETER S-ets.. II!'IJIEI'I-'I]E.. price llsts
free. John Graf Loring Place, New
urk,

GOOD  British colonials,.  Worth  while
remium Eo first 100 requesting approvals,
teference please, Carolina Stamp mpany,

Ballabury, N. C

41 DMFFERENT United Btates including
%5 stamp, or complete set United Btates bi-
centennials, or 30 different obsolete Canada,
13e postpald with approvals. C. A. Lennan
Co., Box 322, City Hall Annex, New York,

N Y.

BCARCE Ceyxlon jubilee, I8 other British
colondals Including jubilees, 6e with approv-
als. Klllburk Exchange. Wonster, Ohlo.

WHOLESALE Catalog for dealers. Illus-
trated. Postage 1. Frank Co., 4900 Chal-
Erove, Baltimore, Md.

PENNY Approvals.
Many high wvalues.

275, ODak Park, TII.

BEST Penny approvals, Get
win (Gelsinger, 7160 Michigan, he!rnil

2000 WORLDWIDE Unpicked stamp mix-
ture $1.35. Frank Sirosky, Box 33, Perth
Amboy, Kew Jersey.

YWe ea. Book 250,
Perle Blackmer, Box

Ed-

POPULAR MECHANICS ADVERTISING SECTION

225 VARIETIES. Cat. §10.00, only 25¢
to approval applicants. Timor, B-539, Pas-
Adena, Calif.

PRIVATE Collection discontinued. BSend
one dollar bill and recelve eight times cat-
alog value different stamps, Quint, 1111
Korth Astor. Milweukes, Wis.

JOIN Our Build a Colleciion Club, Trade
your duplicates. Get packel servics regularly.
Fill want lst. Pay litle & month. Send
:J- collectors names and stamp to C. L.

ague Co., 210PM Firth Ave., New York
{‘ Ly.

MINT Bleck file 436, 20 Olaseine pock-
eta. Your nmame in mld on embossed cover
15-b Gl‘!.l!nu!ll'ld.. 117 No. Wells, Chleago.

U. 8. approvals, references please.
%‘[I Amial. P, 0. Box 1903, Bt. Petersburg,

20 DIFF. Ship and map stampa, 1oc.  Ap-
proval applicants only. Freeé price 1ist. Kai-
sag lf.!'liij' Btamp Co., Lee Bldg., Kansas

o

[l

UNITED Btates, Canada, Newfoundiand,
Mexieo! Wheref Our “Four Star®” approv-
als, Nothing like them! Write today. -
#eld, Bax ROB, Tueson, Arlgons.

B - A-8BPORT. Take g chance, send a
dime and see what stamps I shall send you,
If not satisfied, dime refunded. A, Ander-
son, G607 Fulton St., Brooklyn, N. Y.

EXCHANGE SHtamps., postcards by
hangers,'"” §1 Passage Bureau, Paris
France. Partlculars free.

NEWFOUNDLAND, 15 IMTerent He with
:;lprjnms. Hudson Company, IMlailnfield,

25 DIFFERENT South American for only
10e, mo mpprovals. DBurkbhart Stamps, Sand-
wich, TlL

FILEE!TT HRing George memorial packet,
20 varleties. Tostage de. Roberts, 901P
Fourth, Hayeity, Michigan,

FREE! Beautlful packet iocluding Ecua-
dor, Bollvia, and Chile air malls to approval
applicants sending postage. Meyer, Box 84,
MNewnan, Georgia

Ex-
126,

CAYMAN Island free wilh approvals,
Herget, Kenslngion, Buffalo, New York
TRIANGULAR Iceland alrmall, scarce

Bermuda No. 95, Australla Juhilee. set Nie-
aragua and fifteen others for Se, with ap-

provals, Ta:.'lurs Exchange, 6122 Wood-
Jnwn, I"h.lrl

I.II TARAN Genulne mint set ap-
E{rmala Charles  Hemdricks, Haszelton,
oungstown, hio,

ABYSSINIA, Antloqula, Horneo, Congo,
Iraqg, Jubllees, Liberia. Nyassa, Hudan,
Banmarino, Boulthamerieans. Buper packet,

10e with approvals. Viecusi, Route 4, Seotls,
New York,

. B.=—37 Different (commemorative, alr-
mail, ete.) with approvals Se.  Moseley,
4932 Forestpark, Bt. Louis, Mo,

BCARCE Nyassa trlangle; glant Pelgium
balleon; Egypt and Lebanon alrmails; pack-
et Hritish Colonies Including rare Bormeo,
Congo, SanMarino, Cuba, China, Mexleo;
perf. gauge: watermark detector. G2 to ap-
ETJ:ﬂ cwnliuuts- Eureka Stampeo, Bur-
il al

100 DIFFEREXT 0e, to approval appli-

eants, Phelps, R1, Box 1A, Royal Oak,
Michigan.

PREMITUME With approvals, e postage.
Harold Bowen, Fort Dodge, Iowa.
fifey-

FREE! Magnificent  pletorials,
eleht Jdifferent foreign, Jalpur Mabarajah,
Guatemalan Quetzal, Abyasinia, Caledonian
Samburstag, Newfoundland Codfish; New-
sealand Fuod-fantall, Chilean Andescondor,
Mussolinl; to approval applicants 5S¢ postage.
Topmost Stamp Co., 31355 Grand,
Ht. Louls, Mo,

FREE Premiums—Request our world wide
enny approvali, Kokome Stamp Ezchange,
ox 607, Kokomo, Indiana,

TWO Beautiful silver fubilees from In-
dim, also fine packet Nigeria, Egypt, New-
foundland, Mexico, 17, 8. §5, §10 revenues,
ete.. Omly 5S¢ o approval applleants. May-
?ard Bundman, D100, Boex 334, Bristol,
onn.

WANTED—T"nited Btates, Canadian
stamps, also collections. Klelnman, Jenkin-
town, Penna.

20 BEAUTIER (25,00, jubilee, mourning,
commemorative setz) Se, with approvals.
Helther, 1527 No. White, New Orleans, La.

BTAMP Approvals lee and up. Thomas
Seavey, Pine Point, Maine.

TWO Cacheted alrmall covers, alrmail
Atickers, Missourl sales tokens, 23 revenues,
original documents. All 25e. MoKay, 7200
Yale, Chicago.




POPULAR MECHANICS ADVERTISING SECTION

RECENT Wanderings have brought to
lght a trunkful of Unfited States stamps
richly represented in old issues, high wal-
wes, - imperfs, and other attractive ltems.
The stamps are all tied in bundles and are
positively unsorted. We eplit a few bun-
dlea and found stamps over sixty years old,
some of which registered a high catalogue
value, An advantageous purchase enables us
to offer these stamps In bundles at 100 for
a dollar. We advize you to take advantage
of this rare opportunity to enrich your Unlt-
ed Btates collection now, as our supply may
not last long at this price. We have a few
stamps on original covers which will be glv-
en to the first orders reaching us, Adventurs
Btamp Company, For Lake, Illinois,

ﬁﬂu Centennial seals, ﬂiq cents hun-

Garland Adair, Austin Lisd,

dred.
ATTHACTIVE Bet_catalogl §1.00. _De

A p‘ruv'l.il. English Company, Nashua, New
ﬂgm re,
40 DIFFERENT . LI0G, §1; 2,000,

;Il“m Fred Onken, 'Eal]' Teth BL., Bl'l]ﬁl!‘!f

25 URDUGUAY 1oe; 25 Luxemburg 16c;
25 China 10c: 25 Egvpt 10e. To apu:mi
applicants. Amhur Htamp any, BRuth
a-rurd N.

Flnl balloon filght stamp issoed
fs the commemorative of Professor

into stratosphere in
beautiful

slamp s getting
BCATCET EVEry ¥ear.

i L. ::- (.;I]lmnl;d 'thn—
gether with comp values) of Den-
mark's beagtiful Viking ships, complete set
(5 values) General Judeniteh Russia 19189,
complete set (3 values) Victor Emanuel com-
memoratives of ITtaly, 1925, all for only 1de
to approval applicants. Glbbltl Stamp Com-

ﬁ 268 - 4th Ave., Dept. 50, New York,
ATcE I.riml!ul Bet f0-year old
U. B! Also packet pictorials in-

cluding Enﬁlm Hllur ﬂuhﬂu. famous Bpain
Goya nd Kiwl Bird! Thiz §5§
combination lhunlutll;r free with bargain ap-
provals| Pnlugu Midwood Stamp Com-
?rm’;' dwoad Btatlon, Rrooklyn,

105 DIFFERENT Stamps including large
Hpmllh ghip, Cameron, Glhnn. Andorra,
Azerbaizan, all for 10ec approval appli-
eants. Hwedell, 3120 Gnﬂ.el& Ave., Minne-

apolis, Minn.
?ﬁ MPS, Half price. _Whtt nuchetlf In-

dian head, Lincoln centa & large
cents $1.  Jamieson, l]ln'bo Buudin,; Bt.
Paul, Minnesota.

ll}{lﬂ ALL-AMERICAN Mixture 25c.

1542 Waverly, Cincinnati, Ohlo.

|
t !g?mittrtl'md. Connecticut.

fﬂ NE Mized United States with scarce
r.-uur of Clell War perlod 25c. Approvals.
I“"I'ilth'l 1154 Hamilion, Hagerstown, Mary-
i,

CANNON! Set of stamps l-hﬂ'l'iﬂf CANnON,
firing squad, cavalry charge and 200 other
different stamps only 10e to approval appli-
cante. Paramount Stamp Co., 4225 Broad-

Chicago, Il
OUVE Tried the rest, now get the best!
bl Ehlllan“ Caollection'® ineluding Cape Good-
triangle, octagonal, commem-
l]tllf , lie with approvals. Free alrmail
eollection, additional premiums glven regu-
lar eustomers. Bargain Btamp Service, Box

1
5147, Loz Angelez, California.
Iﬁ'DHEHGH int Day cover 2he. U. B.

ricelist free. Hox 845, Minneapolis.

b0l DIFFERENT Btamps only $13.75.

Arrow N:m 8, Hox 448 AMeriden, Conn.
HTEIN .08 To lnpcrm:'l ap-
{eants. Rodl‘: Fum Bloux Falls, ji}
RITISH Silver l:au ad trunt
countries, 1mpe:rfncra.l.a e Hyrd commemora-
tl're-—--:.ll included in Clipper packet contain-
!'lsi 25 different stamps from Azerbaljan,
Ching, Ukrania, ete. All for only Be to ap-

¥rcml applicants. Clipper Btamp Co., Dept.
Gloucester, Aags.

G DIFFERENT 40c: 5O [‘ll.l'lﬂ'ln
$1.87, 20e., Approvals. ;
Ronan, Wilmilngton, Calif,

FREE—DBeautiful large Bpanish triangle
to approval applicants. Ed Goebel, 1207

Harrison, Buperior, Wisconsin.

GIVEN—One large copper cent at least
80 yrs. old for Ge to penny approval ulnmp
applicants. 1 Harris, 803 Almond St.,
cuse, N, Y,

FREE—RBeautiful airmaeils from six coun-
tries, to ipm'ml nuﬁlinnu enclosing post-
Age,Green & O Ohio.

A]BHA]LE Jubilees, commemoratives
with mammoth tru-valae collection sent for
Se—provided dealre our double mium

-YValue Stamp Berv Box

ILLUSTRATED T. 8. list. price 5ie,
large complete 1. B. price list free, Bend
ﬁmun tanley Cibbons, S38P Park Row,

50 DIFFERENT Canada d0c; 89 different
United Btastes 20e. Chas. HReitter, Box 329,

Chicago.
T 1000 ALL Different stamps ﬂ'{l post-
paid. Amold Croll, Manitowoe, Wia.
FHREE!! Scarce Paragusy and Drasil air-
mailsl ﬁﬂ- Charkharl pletorials! Also Al-

geria, Congo, I\ﬂwualnnd_. Guinea, Gabon,
many others—3e approval  applicants.
Hunziker, Dox ‘JEEP Minneapalis, Minn.
1000 U, 5., Including precancels, commem-
oratives, ete., 20¢. Lee, Bridgeport, N. ¥.
THIANGLER, Octagons, alrmalls, ecom-
memaratives, plus 50 stamps, 50 countries,
ten cenls to *pnmr;al applicants. Ploneer
Btamp Bhop, 224 Main, E1 Monte, California
1/720th CATALOGUE Valuel 50 different
gtamps from 50 different countrles—all for
5 centz to approval applicants. International

Btamp Corp., Dept, 51, Newport, B, 1.
FRE ueen Astrid mourning stamp with

approvals. Ephriam, River Forest, 1IL

VALUABLE Mint block bleentennials 15
with approvals. Loebl, 1508 Larrabee, Chi-
CARD.

ROMAND Pays the world's
for old eolns, paper wmoney, encased stamps.
Important! Notice our full page advertise-
ment on page 204,

JUNKY HNot In this packetT No sensa-
tional trash—rare countiries ncloding Bo-
Nvia (1935 map). Transveal, Georgla,
Glawlor, Eplrus (bicolored flag), Cape Good
Hope, Montenegro immmm-ttrﬂ Orange
River, etc. Value, not gaz!l Omly Se to ap-
proval applicants! Jay Cobper, EMEP Avi-
nue M. Hrooklyn, N. Y,

AMAZING Burprise packet, prices, 25e.
Held hmelty Company, 3817 Graceland,
Racine, Wis. K

£1.00 MONTHLY Opéns New Yook oflice
with oldest organization. Co-Operative Mail
Bervice, 126 Lexington Avenus.

OUR Used new lssue packels double value
in year. Free bulletin. Nupaks, 379 Grand

. Brooklyn, N. Y.

168 U, 8. Commemoratives, ete.,

500, 25c. Box 457, Newark, N, J,

200 DIFFERENT, Triangle, airmail, ete.,
10w, 1000 mized United States 25¢. R, H.
Carlton, Box 5427, Los Angeles, Calif.

SALE: 300 Fine stampsz 10e. HReflecto-
EIHH{: cards the new world wonder 10e.
azor blades 100, 40¢, SBchollmeyer, Box 25,
Lefferts Sia,, Itrmkl;m MN. X.

WEEEKLY Stamp mnn:lnc. thirteen weeks,
10c. Bitamp Journal, Kalamazoo, Mich,

BNEEZER  Packet — Bzechuen, Czech,
Kouang-Teheou, Mozambique and others—5c.
Depraw, Ocean Park, Calif.

FREE—25 Different United Btates stamps
to approval applieants. Zec postage. Brownle
EBtamp Shop, Flint, Michigan.

¢ EACH And up on approval. Elsinger,
TE8M Fox Btreet, New York.

FREE—25 Britlsh Colonies with approv-
als. Harlan, 5307 South Marshfield, Chicago.

TRY Mullan for stamps! Approval service
to serlous collectors. W. L. Mullan, Box
723, Corur d'Alene, Idaho.

Timy DIFFEBE‘HT fie. Approvals in sets or
by countries. E. P. Johnson, Box 207, Mor-
gan Hill, Call |‘.

25 DIFFI-..REKT‘ Mexico Te to introduce
néw method selling, trading. Mo approvals.
Washburn, Box 1848, El Paso, Texas.

nr'.l wg

BTAMP Dealers, your ad here will
wonderful returns. Ask me for proof

Adrert.islna:.
o E. On-

highest prices

lig—

ohnson, Manager, Clazsified
Popular Mechanles Magagine,
tarlo 8t., Chicago.

45A

FREE! Philatelic parade. Stamps from
everywhere including, commemoratives, ple-
torials, air mails. Postage Je. Request ap-
provals. OGrandstamps, 819% South Spring,

Loz Angeles, California.

BILYER Jubileas—15 different Z0c. World
specials—500 different 35c, 1000 different
$1.00, 2000 different $3.00. These offers Lo
approvial appllcants omly. List free. Vie-
toria Btamp Co., London 4, Canada,

SCARCE Alrmail and triangle. Beautiful
Uruguay ““fying horse’” alrmail and scarce
Guatemala triangle {(smallest in the world)
are included in ocur big packet of 60 differ-
ent stamps from Alouites, Qrand Liban,
Venezuels, British and French Colonies, ete.
All for 5S¢ to approval applicants. Big il-
lustrated llsts free with each order. Write
today! Mystic Btamp Co., (Dwept. 50), Cam-
den, New York.

ILLLE‘I‘R:\.WD Album, Spaces 4000
slamps ; approval tnplirml.s Z0e, Bwan
Btamps, lh]-i wan, Dunkirk, N. ¥.

UNITED States 100 different 25c. Steger,
Box 154, Crown Point, Ind.

BTAMPS. Fine selection sent on approv-
al. Quality at low prices. Fred Herzberg,
PM.187_Grantley, Elmhurst, I,

LIBERIA Triangle, two other triangles,
dizmond-shaped stamp, silver jublles, 33
others, Se. Crowder, 12TE North, Balti-
IMOre,

THIS Ad worth 25 If you send for our
approvals and buy S50c worth or more—large
selection of U. B. and foreign—reazonable
prices. Morton Btamp Co., 1121 Olive,
Bt. Louls, Mo.

BCARCE “New issues'’ packet]! New glant
glzed, dlamond-shaped “‘sports”’ stamp from
Rusala; Nyssaland “leopard’; Budan camel;
Epani Morocco; Tanganylka, and other
scarce countries are included in our big
packet of new and recent l3sues—stamps
which most collectors have never before seenl
Get this valuable packet today. Only 5S¢ to
approval applicants. Reimers, 115 Flatiron,

ort Worth, Texa

QUEEREST Btamp pachkel. Hecelve world's
smallest stamp; Vatlean Clity; scarce Liberia
triangle (value 15¢); 1835 Greek Red Cross
pleturing colled snake In Qarden of Eden;
Australian Hushman; new Bpanish Moroceo:
Juun ‘quake stamp; Manchukuo; many oth-

Only Ec to Lp%mul applicants, H. M,
Ht-r%n Co., P ox 230P, Port Chester,

FREE—$1.00 TU. 8. stamp, our cholce,
with request for 52 page price list of United
Btates and forefgn stamps. Stamps on_ap-
proval. References mecessary., Special 8 Nie-
aragus 1905—i0e, New Hussman Stamp Co.,
1122 Pine Btreet, Bt Louls, Mo,

GIANT-BIZED Ruszsian Zeppelin stamp
{eat. val. 20cl} and besutiful Lithusnla air-
mall triangle; alse big packet of 53 dif.|
siamps including Azerbaljan, Epirus, new
Martinigue, ete. and illustrated lists—all for
Ge¢ to approval applicants! World-Wide

Btamp Co., Box 600, Camden, New York.
PENNY Approvals, that satisfy. Neil
Gronberz, Box 5441-F, Philadelphia, Pa.

200 DIFFERENT 10c. Big 50% approv-
als. Covert Btamp, 20 Htate, Rochester, N, Y.

CAMERAS, PHOTO SUPPLIES

CAMERAS And supplics. Free {llustrated
catalog Hating everything photegraphic—still
and maovie cameras, flms, lenses—at tre-
mendous  savings, Thousands of bargains,
new and used. All goaranteed. We take
your old camera or equipment In trade.
Write now for your free copy of our Photo=
graphle Almanas and Rargain Book—iust
out! Limited edition. Hurry! Central Cam-
era Co., (Photographic !!ﬂldguaﬂ.us since
1899), 230 Ho, Wabash, Tiept. 8354, Chicago.

UNBELIEVABLE — Suriname, Panama,
l:lr:ltlsh Honduras, Jubilee, afrmail, triangle.
nplete  collection every countey  from
s e o ATE i
applicants Oniy. [FhR 1} am EIVicE,
G6APT, Ventura, Calif. .
8 hook: de-

JUMBO Approvals—500 Yo
gigned to meet the wants of advanced eol-
lectors who have neglected the cheaper
stamps. Many flne, new lesues. Trial so-
lefted. References pecessary. Relmers, 121

Jlatiron, Fort Worth, Texas,

BOARCE Triangular Mozamblgue commem-
orative airmall and packet of 3% U. B, in-
cluding Imperforate 3¢ Chicagoe: early fs-
sues; high wvalues; commemorstives; enve-
lopes; revenues, ete., cataloging more than
Tie—anly 5S¢ to approval applicants. Nlius-
trated Pprlrtlht free. Corhan Stamp Co.,

Gloucesier, Mass,

DEVELOF Your own films, prints.
Instructions—10e. Larson‘s
PM-3410 North Ave., Chicagn,

CASH For cameras, Graflex, etc. Liberal
ttﬂdndm(:aman Bhop, North Market, Can-
0l - 0.

“PHOTO Fun"—Kinks, tricks, money
making ideas. 10e. Photocraftzmen, Box
1688, Milwaukes, Wiae.

CAMERABR With fast lenses
prices.  Regular retail  prices
Camera Btore, Bae Clty, lowa.

MAEKE Money in photography. Learn
quickly at home. Bpare or full time, Easy
plan. Previous  experience unpecessary.
Common  school education sufficlent. Write
for full information and requirements,
American Echool of Photography, 3801 Mieh-
lgan Avenue, Dept. 243-B, Chicago.

Easy
Laboratory,

at bargain
smashed.
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FREE!! Sample copy sixty page photo-
graphic  magazine—Iinteresting. Instructive.

Pocket Phole Monthly, Canton, Ohlo.

HAYE You a camera? Send ten gents for
recent number of our blg magazine, showing
how to make bettér pletures and earn money.
American Photograp 116 Camera House,
DBoston, 17, Mags,

INCOME From your camera instead of ex-
Low cost home course teaches you to
hotographs for magazines, newspapers,
advertizers. Tremendous demand. Earn good
money wherever you live. Free book. ni-
versal Phnluzr?hul. Dept. 104, 10 West
B3rd Bi., New York

MAKE Money with your camera. New
book tells how. 113 pages illustrated. ¥1.50.
Popular Mechanics Press, 200 E. Ontario
8L, Chicago.

FHOTOD FINISHING
FILAIS Dﬂllnped. 2 prints of each 25e;

20 reptlnt; 25c. Pine Photo, M-5134 Ne-
vada, Chirago,

FINER Finishing. Rolls developed and
printed. Colored enlargement, or two double
rofesslonal enlargements all for 23c (coln).
enulne, natlonally known. Moentone supe-
rlor quality. Moen Photo Bervice, Box P-BGT,
LaCrosse, Wis

BEAUT[FUL Colored  enlargement with

each flm 25c. SBpeedy zervice. Satisfaction
guaranteed or money refunded. LaCrosse
?Ilm Company, LaCrosse. Wias.

OLL Developed and 16 prints 2oe,
P’nnl.n. Winona, Minn.

ROLLS Developed. Two beaotiful double-
welght professional enlargements and 8
guaranteed Never Fade Perfect Tone prints.
5 coln., Rays Photo Service, LaCrosse,
Wiscongin,

TWO Professional enlargements with each
roll developed and printed 25e. Elght re-
prints, two enlargements 25¢.  Hygloss,
River Grove, I1L

ENLARGEMENTS From miniaiure nega-
tives (approximately 3xz4 inches) Oc each,
when ordered from complete roll. Fine grain
developing 25¢. Fotoshop, Ine., 136A West

Bmart

a%d Bt,, New York City.

20 REPRINTS 25e—Films developed. 16 KODAK Enlargements Gxi, for
prints 25e.  Enlargements Srl0—25e; Sxd uarter, coln. Send best :ne:ll-im {flm).
loe. Low Photo, M-2657 Neva, Chieago. Xint Photo Lab., Dept, 5, Cedar Rapids,

ROLLE Developed and printed 25¢. Qual- | Iowa.
ity instead of free enlargements. All prints
made on Velox paper. Caln's Phote Service, MOTION PICTURES AND SOUND
Trept. C, B6I2 Bo. Vermont Ave., Los An- EQUIPMENT
geles, Califl.

VELOX Prints, Quick gervice. Send DE YRY 35MM Suitease 500 watt, motor,

quarter with roll. Reprints 3¢ each. Photex
, Box T25A, Eouth Bend. Tmd.

. YOGUE Prints, something new; free sam-
ples. Welek Photo, 2840 Zenobla, Denver,

Colo.

BEAUTIFUL Easter eards from you
negatives, d0c per dozen with um'ulopu
Rolls developed, two sets dated prints plus
enlarzement ecoupon 25,  Heprints Se, over
18 reprints, 2%e. Jones Btudios, Davenport,
Jows. "“Where the West Beging*'

ROLL Developed. Two double-clear prinis
each negative 25, Reprints 2%e. Enlarge-
ment coupon. Willard's, Box 35353-A, Cleve-
Jand Heights, Ohia.

AMAZING Value: BSBend 10c {dlma) for
two enlargements, 2% xd only, made from
minlature negatives, veat pocket slze
(1%x2%) or smaller. Ask for bargain 1ist.
Hoanoke Photo Finishing Company, 309 Bell
Avenue, Hoanoke, Va,

DEVELOFP And print your own pletures.
Bave Lime, money with our complete §1.00
outfit postpald. or pay postman E1.10 C.0O.D.
Includes electric ruby lamp, printing frame,
phota paper, chemieals and eguipment. One
of thouzands of amazing bargains in our

Photographle Almanac and Bargain
Book. Send for it today! Central Camera
Co., Drept. 6354, 230 Bo. Wabash, Chleago,

EASTER Greetings from your negative,
hand colored, samples 3 for 25¢. Ideal Photo
Bervice. Box 2355, Paterson, M. 1

FREE! A two-eolor embossed snapshot
album with every 2%x4% or smaller roll
finished for 25e, Free enlargement coupons
glven. Enterprise Film Co.. Enterprise. Ove.

TRIAL Offer. Roll developed and 8B

!J'Itﬂd g.-n?. ;ll.unrlnt:u ﬂf' ]%alu.u IEI:“I

amed aX7  enlargeme i, [Tk ] [0
Service, 405 Hertha St u‘ll:my E{

ROLL: Developed, two prints each, two
enlargement ecupons 25c. SBummers' Studio,
Unfontille, Mao.

a0 REFRINTS 206, Larger orders le per
print. Trial. Rolls developed and printed
10e, Reliable, Riverirove, 111

IMMEDIATE Berviee! No delay! Roll
fully developed, ecarefully printed and two
heautiful, full-zsize 5 x 7 double welght pro-
fesslonal enlargements {or one tinted n=
largement}—all for 25¢ coln. The experts’
cholee! Reprinta 32 each. The Photo M1,
Box G20F. Minneapolis, Minn.

ROLLE Developed, two beautiful Nu-
horder enlargements, eight Nu-border prints,
Euaranteed flchlen. 25c coln. l}t:nt Bnap-=
ghots. Ine.. Dept. Greenbay., Wis,

BEAUTIFUL ﬂ-!l:-l‘.l:ninz prints, nl! de-
veloped, B guaranteed glistening prints, 2
enlargements., 25%e.  American Photo Ser.,
HME-C NWicolet, Mlinneapolis, Minn.

20 REPRINTS 25c. Films mvelnpeﬂ twe
printa  each negative, 25e Bkrudland,
G870-8 George. Chirago.

20 BEPRINTS 25e. 100 Reprints £1.00,
Hollz developed wlth 18 prima 25¢, Nord-
ikog, 4, Maywood, TIL

HAND Colored enlargement with each roll

25c. 40 reprints S0¢, Coloegraph, Dunning
Btatlon, Chicago.

1000 ft. projector 332,50, Blelneman printer
45,00, Hoffman flm cleaner and processor
14.85, Electrle razor $0.75. Rewind set
mounted $3.45. Negatlve 5"x6" lens $1.20.
Victor 16mm ecamera $37.50. Bell-Howell
voltage control $2.19, cement 25c. Lalca
£50.00 Rolleiflex $3.85. Pathex camera
$1.39. Clne kodak Bmm projector $22.906,
camera $214.95. DeVry 35mm movie eamern,
automatie with 3.5 lens $£64.50. Kastman
movle caméra $35.00, with 1.9. $85.00. Tur-
ret cameras 50% off. Flim library silent,
sound. Catalogue. Trades accepied. Mo-
gull’s, 1944-1 Roston Road New York,
16MM EXCEL Motor driven projector,
100-ft. reel £3.95. Large selestion of fAlms
including Pop-Eye amd Hetty Boop. 3o
stamp for catalogue. Execel Home Movies,
22 Madizon, Toledo, Ohio.

1GMM ART Films. Beautiful Hollywood
models. $1.00 for daring 20 ft. screen test.
25¢ for art sample. Projector bargalns. 3¢
bringa illustrated catalogue of 16mm or S3mm
films and equipment. Hallywood Clne Fllm
Distributors, 1437 No. Highland, Hollywood,
California.
PROJECTOR And film bargains.
used books. Clyde Ki

EMM—10MAL % Catalogua
free.  Elder, Dept. 23, t‘heliﬂ,, Mass,
WESTERN Thrillers—000 feet. 7ae,  Jer-
sey Filmeo, 2075 Richland, Lakewood, Ohlo.
B5MM BILENT  Pietures—§1.00  reel.
Btamp for list. 2037 College, Fort Worth,
Texas, .
MOVIE Films, projectors. Hall price.
Free list. Montwleler, 10125 Champlon,
Cleveland. Ohio.

16MM LIBRARY Fllms l"l 50 up, Sound
dise subjects $3.50 uwp. 100" odd Alm 75c.
Hornstein, 29 E. Madison, Chicago.

200 FILM Duyers name and addross
82,50, Fawks. Graford, Texas.

Alsa
Waterman, TIL

POPULAR MECHANICS ADVERTISING SECTION

BABS Bargain counter: Write today for
your free copy of the latest, greatest Bass
Bargaingram No. 219 of 16mm. eine appa-
ratus. Filled with rare bargains, l’ﬂr in-
stance: Keystone B mm. camera Ea
jector, latest type, regularly §$69.45, lt B8
only $34.73. 100 ft. 16mm.
cluding reversing. £1.95. Willo ﬂl.uu n'pu-
sure meter, Infallible, £3.15. 300 watl, mo-
tor driven 400 fi. capacity standard lﬁmm
u-rnmtnr $20.50. Bass Camera Co.,

A, 178 _W. Madlson Ht., Chicago, T, Deve

16MM FILMS B B-uuxhl. sold, exchanged.

Catalogue, lilc. toshop, 136A West 32,
New York

AUTOMATIC 16MM Movie cameras $5.00
brand new. Order today direct from this
advertisement. FProjeclors §1.00 up. Fllms
45e up. Free lists, Home Movies, Box 33,
Easton, Pennsylvania.

HIGHEST Prices pald for used still-
movie equipment. Send deseription. Foto-
shop, 136A West 32, New York.

DIME Brings two l6mm. “‘end'’ titles,
catalogue 10mm. film bargaing. SBound, silent
rental catalogue If Interested. Eastln Ple-
turea, Davenport, [owa.

18MM CAMEBRAB And projectors. A.

Hockenbury, Lambertville, N. J.
BMM FILMS: Cartoons, travel. List.
Lineoln Fllm Serviee, Box 293-A, Baglnaw,

Mich.
LOOK! ‘"The World's Greatest Passlon
Play,”" 5 reels. (New) l6mm. superior than

the Dberammergauy stage play, rént or pur-
%.IBIU ertuhl;lrmunwnr Film Co., 37 Church
. RES,

SUP‘EEEPEED Panchromatie 16mm fAlm,
100 ft., %3.75. Other fllmz from §2.10.
Bargains In new, used equipment. Send for
?rr}l.:lu. Fotoshop, 1364 West 12, New
.

100 FEET 35MM. 27c. Bargain llsts 3e.
Euﬂ}nm Film Berviee, 57 Broad, Albany,

FILMS, Projectors. 10c coln for lists.
Capital Productions, Rosedale, Kansas.

RADIDS, SUPPLIES, INSTRUCTION

RADIO Experimenters and set bulldera:
Parts and kits of parts for the TR..F. Four
all metal tubes, six tuba 32 volt Farm set,
Eeconomy Three, Five and Four Tube im-
proved Little Glant, Aute Radio and Port-
able Battery set deserihed by Popular AMe-
chanles. Lund Manufacturing Co., 43 East
Ohip, Chieago,

INETRUCTIONS 18 Distance erystal sets
—rpecord 2100 miles; *'Radiobuilder'™ year,
2%¢. Laboratorieés, 151-C Liberty, Bian
Francisea,

INVENTION. Control your radlo from
another room or bed. Easy installatlon, im-
structiona and remotecontrol £1.00. Remote-
control Company, Dalton, Georgla,

ANY Voltage from any batiery. Instrue-
tiong $1.00. Meehan, Delmar. Idelaware.

“CHINA Clipper'" ona tube receiver.
¢lgn reception guaranteed. Catalog. Radioe
gllrrk'l..l.hs.. 1232-30 Rockefeller Plaza, New

o

MIBCELLANEOUS8 Amateur transmitting,
recelving equipment. Photolist. Lane Jack-
son, Independence, Missourl

EMM COLOR, 2.8, panchromatie, titling
flm, for all 8mm cameras, home titling data,
aecessories, processing, titles. Film Spocial-
ties, Box 111P. El nie. Callfornia.

PIL umidors, All steel Smnm, $5.00;
1fmm, £12.00. Mirotex Produets, 8241
Eauthwond, 8t Louls, Ma.

CAMERA, Fiim, iro]muc bargalns. Liat.

Moorfleld- Shannon, Nutley, New Jersey.

16MM FILMES Exchanged 23 per 100 fi.
Camera, projeciors. Block, 1451F Broad-
way, New York.

BARGAINS!
tors. Films—accessories.
44th, New York.

BMM. AMATEURS: Titling film 50 ft.
£1.25. Blitter 23.00. Reperforating service.
Baia, 2110 Feldman, Norwood, Ohlo,

I.E.ﬂ.R"I ]rI-ut-Im'J pleture theatre business.
Home-study training; management, adver-
tising, projection. Ninth year. Catalog.
Thesatre Institute, Elmira, New York.

CENTRAL'S Free Photographie Almanas-
Bargaln Book explaing latest movle develap-
ments, offers money-saving bargains In eam-
erad, lenses, projectors, fllme. Wea take your
old camera or equipment In trade. Write!
Central Camera Company (Photographle
Headguarters since 13309), 200 2o, Wabash,
Dept. 7354, Chlcago.

A5MM Ellent-sound
Zenith, Z0

rojec-
Weat

BEHORTWAVE—Longware one tube receiv-
er. Powerful! Can recelve police, amateur,
alrplanes, forelgn statlons, ete. Also regu-
lar hroadeasts. Guaranteed resolts! Inex-
penzive dry battery operation. Metal chas-
gla, pamel, and every part needed to bulild
this amazing receiver—only $1.25, postpald.
Clear instructions, simple to wire and op-
erate, H'Ahcrrntnnr wired—75e extra.) Order
now! (Tuhe—T75c) Hend stamp for 1lluz-
trated elreular deseribing battery and electrie
models.  Ace Hadio Laboratories, 1619
Broadway, P-4, New York

BARGAINS—Greatest  wholesale radlo
catalogue. Bend Sc stamps. American Sales
Company, P44 West 18th Street, New York.

HE"‘“E&TIONAL New low loss pocket ra-
die, complete with phones, $2.03. Btamp
hrings details. Bankson Meals, P. O.
Box 09D, Los Angeles, Calif.

RADID Engineering, broadeasting, avia-
tlhon and peliee radio, servicing, marine and
Morse telegraphy taught thoroughly. All ex-
penzes low, Catalog free. Dodge's Institute,
Ameas Bt., Vialparalso, Ind.

RADIO. All phases. Amateuar. shortwave,
exparimenting, set buflding, broadeasting,
gervicing, ebe. Complete st recommended
books free. Popular Mechanles Press, Room
Cl5, 200 E. Ontarlo 3t., Chicago.
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MUSIC AND MUSIGAL INSTRUMENTS

BUSINESS OPPORTUNITIES

WRITE Songs right. “'Practical Song
Writing and Compesition," the simple, com-
lete, fully ilustrated course shows you how
laz proved highly suoccessful with Imllallﬂ
Il 00 postpaid. Cromat Publishing Co.,
5 Bouth Norwalk, Conn.

T VIOLINE—Make and repalr them In spare

time, Instructions, Ipu.tla all supplies
furnished. Fraser, Stark, Baglnaw,
Mich.

REBUILT Band and orchesira instru-
ments. Honestly ﬂ'mujf'_r"l"’ :uu:ﬂl.earé.
Catal [ menks  on - regues
Femen. Company, Dept. M-d, 13th and
Arch Bis., Philadelphia.

BIG Profits opersting “‘route”” penny pea-
nut and gum vending machines. Start with

§100.00. Robbins Co., 1141P DeRalb Ave.,
Brooklyn, N. ¥

PROFITABLE Mall order agency Infor-
matlon . Start your -own business with few
dollars, sparetime st home, Steady, dally
income, New tested suwecessful plans devel-

ed by experts offered every month, Com-
plete detalls stamp, Money-Making Oppor-
tunities Club, 517 East Tenth Ave., Ama-
rillo, Texas,

MAKE Fast u!lm at  home.
Formula  catalog f itmiou.. 210, Park

Ridze, TIL

T FOEMS. Musle composed. 25 copies fur-
nished and recordin u{ song by Hollywood
recording J.rtint gu7.50. Laeftwich Publish-
In;ﬂﬁn.. New Orpheam Bldg., Los Angeles,
Cal
PLAY Plano 1:|r ear at once, You [0o can
have musleal hands. §1.00 postpald. Leslie

Lind, Park Rid Tllinois.
WANTED: !hm;pmma and malodni;;

worthy H‘.]f ]hHIr:l.il.on. Bguare deal,
Allen, el, Ind

WHITE Songs. Rig money and reputa-
tlon. Write for information. J. Gordon
TPuh, ., 201 N, Hoyne Ave., Chicapo.
BONGWILL T melodies. Bpe=
rnjah offer,  Studie FM, Guaraotee Bldg.,
L1]

BONG Wﬂlﬁ'l Bend for our ““Publish-

eement.” MeKinley Musie Printers,

ing A
1501 E, 55th 8t., Chicago,
BONGE—Plaln paper 5, follos goc, OT-

200 NEW And unusual money-making
fdeas; many from government records. 35¢
{stamps li_cupl.ed:. Enterprise Bureau, Byra-

cuae, M.

NEW Refillable punchboards, Sell wher-
ever demonstrated. Currier Manufacturing,
111 Terminal, Minneapolis, Minmn,

FREK Books mall order home work. Cir-
cular mailing. Dolsen Herald, 75 Gates,
Brooklyn, New York. {(Btamp.)

A NEW Dusiness invites you. feg par-
ticulars. Burch-2, White Bluffs, Wash-
ington,

100 BELLING Plans 50¢ (eoin), Gelz,
137 Brick, Dickson, FPenna,

BARGAINS—Palnt spray outft, gasoline

engine drive. Terms—irial, Helmick Paint

a Exchange, M-465, Troy, Ohio.
E“I‘AET Own business resilvering mirrors,

refinishing metal, plated articles, autoparts,

4TA

MAIL Order dealers—Take a ghort cut to
more business, Free booklet tells how.
{:\rrgjrnmiulchfi.dmmsms Hervice, 3028 North

EE 5 LB

UNIVERSAL Opportunities Publication,

six months 25, D. (. Laboratories, 719

gﬂ% Talto, Md
BU esale—1, 000,000 articles. Di-

l'lﬂ!m'ﬂl'. 28c. Midwest, 4854 HReading, Cin-
einnatl.

FREE—New Profitable mall order agency
information. Daker, 5508 Winthrop, Chi-

EaED,
DOLLARS For you—»all order publish-
Hend

ing business, thousands earned yearly,
25e for 44 page book—and instructions.

Popacme, 2138 Carlisie, Philadelphia,
OPPORTUNITY Magazines; big mail;
propositions—dime, Midwest, 4854 Reading,

Cincinnati.
 BIG Malls, 319 8. Marengo. Fasadena
Calif, Name inserted 25c. Thousands send

money gelters, We

samples, opportunities,
Book “Help**

gend blg package magazines.
hinte worth 35.00.

LIQUID Silver—Just dip—It plates] Bril-
lHant, durable. Parthculars free. Metaleraft,
Arcade Buflding, S5t. Louls, Mo,

LEARN Motlon piciure theatre business.
Catalog., Theatre Inatitute, 335 Washington,
Elmira, M. Y.

SPARE Time Indusirles, Omaha, Nebras-
ka. ““Journal for Ambitious Felk." Copy

e

10e,

27 WATE To make money l0c. Business
Bullders, Hanover, Mass.

WE FPurchase all kinds printed matter,
Magazines, newspapers, sutographs, letters,
ete., worth 50c—§5,000, Enclose 10¢ for pur-
chazing catalogue. Exchange, 33 Es-
fex, New York City,

ONE Man with auto, for county franchise,
Make and sell food and other products, to
general and grocery stores. Good repeater.
Write Bodd Laboratories, 20 W. Clifton
Ave., Cipelpnati, Ohio.

-tableware, Ezxperlence unnecessary. Hmall
chestrations 35c. Dewey Music Publigher, | Investment. Combination outdit.  Sprinkie,
0825 Ave, M, Ilater, 127TA, Marion, Indlana.

NG P wanted, - an. - WANTED. Apents propositions. ook,
lll'?lln:"tiﬂll m" sent  free, Bmu:p Bureau, plans, etc. Becker, 2ZIF Hale Avenue,
Hnlum Indiana, rmk_lE_IT_E

ToE., Mu ouse, Allas HUGE Profits]  Operate your own home
Iluj'[ﬂinl. annm D. ., are now ac- | mail order manufacturing business. James
cepting  song worthy of publieation. | Lund, River Falls, Wis.
Hembeu MNat -] Board of Trade. BTART A business of your own. Manu-
rints music by hand Just | facture a chemieal automobile speclaliy.
Iita orchestrations. Only ﬂ.iﬂ.rd.rrﬁn.ll.m Em‘lﬂﬁ-llﬂftm ;um% . ‘;?nmeaﬁmﬂ enrnllrﬁ
instructor free! Manu Co. 1. Wayne, (L [N ree  detalls, ucknoam,
Indiana. e i Hiate Btreet, Noston, Mass,
BONOWRITERS, Interesting information YOU Want more mnnurl Particulars [ree.
free, Lew Gould, Fuu Dale, R. I 'Hmﬂ 440, Greensburg, Fenna.
MITSIC Schoal fﬂr gale making 3100 weck. REF Instructions —10 page Dookie]
Box 466, Spokane, Wash, rnlk:.u and decorating plaster novelties I'm

“URED—Rebullt nmmlh- known _instru-
ments—HBargain  prices. Buppli' limlted.
‘Write at onee for information. Tom HRrown
Music Company, $15 South Wabash, Chicago.

BONGWRITERS: Write for wonderful
lp:pult‘-m. Ideal Music Biudio, Montville.

eruur

BONGWRITERS! Astounding offer.
Hibbeler, I¥l, 2157 No. Avers, Chicago,

POEME Bet to musie. Published. Frea
examination. Send poems. McNeil, Bach-
elor of Musie, 1533 P.W. 2Tth Bt., Los An-
geles, California.

TIIDLINS—II!!;J-, mellow, soulful—on cred-
It. Easy terms for wonderful Instruments.
Get details today. Send for booklet. Gustav
F. Henning, Fischer Studio, Seattle, Wuh.
BI)J\GH l'uhl:lshed lrrmled and compos
alty bass. Const Biuste Fube.” 844

Ray

TOF

Market, Ban F‘rl.nrl.ﬂ-n.
BONGWRITERS—Get all  inside facts.

Free booklet h’r fameus Broadway composer.

Bongwriters nutltll‘l-t. 3E0C  Wadsworth

Avonue, New ¥

MUEIC meod to words.
proposition. Hauer Bros., Osh
BONGPOEMS2 Wanted. Your Iﬂ%wh-
ﬂ;‘hl%hh Bongland, “PM." A=

Wanderful
h, Wis.

ine.

DUO-FLEX Reeds for clarinets, and sax-
ophones eliminate your reed troubles, Write
for cireular. Dus-Flex Heeds, 1204 13t Ave.,
Evansville, Ind

Hongt

NEW Deal. Write BSequola iters
Bervire, Bherman Hranch, Los Angeles, cl.lil’,
WL‘\'TED Original poems, songs. Gd.
propositlon first. MMM Publishers,
Bthdiﬂ Eirg[_ Pmunﬂ Ore.

SONGWRITING. Good money being made
Trom songs through talking pletures, radia,
phonograph, musie publishers. “Hit"™ writ-
ers revise, arrange, compose musle to your
Iyries, lyrics to your musie. We submit ve
studios and other markets. Free reading.
Bend for booklet. Universal SBong Bervice,
671 Mever Bidg., Hollywood, Calif,

HAVE You seen our new book catalog?
It's free. Just send 3¢ postage. Popular
Mechanles Magazine, 200 E, Ontarlo BSt.,
Chicago.

Write Immedi-
2102 West 18th,

business. Handle
Aszsociates, Byra-

Big demand! Blg profitsl
atelyl Btewart's Studlo,
Chien

LEA
large sums.
cuse, N. Y. T

MAIL Business. Start emall. Everything
furnished. Free details. Metromails, P-4,
Cineinnati.

CIGARETTE vVending machines, 315, 00-
!qﬁﬂ.{]_ﬂ. Ferguson, 576 DParkside, Buffalo,

FREE"LIMHIUH. T."Eal.ll brings Ill.t?ﬂ.
gpare me  moneymaklng  opportunities
Becker, 231, Hale Avenue, Brooklyn, N, ¥,

“SALES Opportunities” magazine. Ham-
F}e 1o, Slt anmulls included free. Martex,

Inceton,

T PROFIT Wilh new products. Make, sell,
Hnul.. Quaranteed formulas, special m'lt:u!.

Biggest catalog free L'Ijlnun. Chem-

fot D502 No. Racine, Chics

ill}'\ﬁi In muxhrmmﬂ Grow t B NOW,
in eellar or shed. Exclusive new process,
Bigger, better, guicker erops. & buy.

free—write today! Amerlean Mu

Industries, Dept. 805, Toronto

g collection
Write Cole

. earned 67 in Weehs
{sworn statement) ralsing mushrooma for us
in _her eellar! Exeptional? Yes, but your
cellar, ghed, barn may be l‘ﬂil‘.lhll tn- hriru:
moderate income all winter

free. (Estab. 1008.) 'I.Tn!.hd. Hlﬂ-&!ﬂﬁ
Lincoln Ave., Chicago.

MABTER Business opporiunity. Stability
Products Co., T9-20 - 40th, Elmhurst, N. ¥,

WE Bilart you In business, fornishing out-
fits and Instructions, operating "‘Ernnllll.r
Candy Factory”™ home. Men and women,
earn $25.00 up to §75.00 weekly, all or spare
time, Booklet free. W. Hillver Ragsdale,
Inc., Dirawer, 4. Fast Orange,

BUCCEED With your products. Formulas,
processes,  analytical service. Information
free. B, Thaxly Co., Washingtoen, . C.

JEDHE Made device does the work of 12

men.  Free information. Zahera, 0643 N.
Morgan, Chicago,

BTART Printing business., Hig commisz-
glons! Print anything. No capital needed.
We furnish everything. $100,000.00 plang.
Partleulars stamp. Ferguson tPrin:j.u; Co.,
Indianapolls, Indiana.

DIME DBrings many unusual opportunities,
Maodern, 1001 Nelson Avenue, New York Clty.
START Light manufacturing business as-
sembling stencll duplicators for us. Eszxeel-
lent profits. Dupligraph Company, 614
Tenth Bt., 8. E., Rochester, Minoesota.
AMBITIOUS? Paying proposition. De-
ga:}' free. Roemhbild, 504 E. 125, Cleveland,
i,

HOW And whers to obtain capltal fully
explained, partieulars free. Star Bervice,
Wapakoneta, Ofiio,

$1.00 MONTHLY Opens New York office
with oldest organizatlon. Co-Operative Mail
Berviee, 128 Lexington Avenus.

12 MONETMAKING Beerets! Successful
sparetime business. Full instructions, 10c.
%1‘-111; Bervice, 2231 McKinley, Berkeley,
alif,

BTART Photo finishing business at home.
Amazing money-making opporiunity, Expe-
rience unnecessary. We supply complete out-
fit, directions for printing-developing ple-
tures. Special starting offer: Outfit includ-
ing ruby lamp, pockage H.n'll:nz hth-erl.
frame, prlnttm:v :Inr p-umr Lhér-
mometer, ete.—all llﬂsn?o:tul‘:d ar
$1.85 C.0.D. plus tage, tell
where, how to sell.

lemdid pmﬁll art
(Photographic Almanse free.) Central Cam-
era Company, (Established 189%), Hl} Bouth
Wabash, Dept, 8354, Chleagn,
OPERATE Chain world’s finest
making vending machines. BHells four
uelsg—same time. Instant socress!
capital—profits immediately. No
h‘r"‘i‘é'“u Penny King, 1233

s,
Anything! Anywherel! 4

BWAP! Belll
months 10e, Traders-Exchange, Brookings,
B. Dnak.

money
rod-
miall
curiosity
Chouteau,

ETART Profitable business.
ment. 300% profit. Plan, sample, 25c (coin).
Heine, 3534-N. Lawndale, Chicago.

INCORPORATE Your busginess, Libaral
Dslaw:ru laws., Bell shares. HRalse capital.

Cost $38. Free detalls. Corporatlon Fiscal
Co., Dept. PM, Wilmington, Delaware.

Bmall invest-

LEARN Account collesting. Good income,
gufiek results. Interesting booklet free. Na-
tlonal Collectors Assn., Newark, Ohio.

LEARN Marbleizing: With our smow-whita
cement. Imitates marble perfectly. Make
your own molds, with our rubbor composi-
tion, T0% rubber. No heal required. no spe-
cial equipment. Anyene can do. For statues,
novelties, ete. (Bee samples.) Bend dime
for Martha, or Geo, Washington mold with
marhlelzed beautiful cast., Cowell Institute,
Grayling, Michigan.
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1.000 WAYS Ta make maney In sparollme,

ROMANDO Pays the world's highesi prices
for old colns, paper money, encased slainps.
Impartant! Notice our full page advertise-
menl om_ page 29A,

Every plan a winner, Literature free.
F‘rl.nklln I"'ublhllin: Company, 800 North
Clark Htreet 2502, Chicago.
PLASTEX lnduptr!.ti ers _industrlous
men an opportunity to start a buslness of
thelr own, rnmul'lnturln art goods, novels

ties, eouvenlds, ete., In Plaster and marhls
imltation. 5S¢ materlal makes $1  articles.
Hubber moulds furnlshed for speed prodoe-
tion, Bmall investment brings blg retorns.
You mre just in time for the bhilg 1938 busi-
ners.  Write for Interesting booklet mailed

Plastex Industries, Dept. A, 1083

Washington Ave.. New York.
MAKE 5200.00 Monthly [from sma

RECOVERY Of used lubrleating oll. Pro-
duee high grade motor oll from crankense
dralnings. Detalls and samplea,  §1.00,
Oeorge Woods, 210 - 5th Avenue, Bulte

1103, New York Clty.
IMPRINT Circular pulling ﬂﬂﬁ cash or-

ders. Absolutely new. Nothing for you o

buy or sell. Keep money recelved and send
us the names. 25¢ (eoln) brings sample snd
f-.irl dﬂiill Imprint Servles, Bmithboro,

POPULAR MECHANICS ADVERTISING SECTION

2,042 FORMULAS For making adleslves,
weed killers, ant destrovers, epamels, face
powders, vanlshlng ereams, Iotions, rust re-
movers, waterproofing compounds, gold plat-
Ing, fleor waies, soaps, pollihes, ete. Ex-
plalns how to mix Ingredlents, clarify Mouids,
grind mmterials, u’hura o buy supplies.
Start a business of your own. This J00-page

Lok, $2.040, Frlnk.lln Publishing Company,
B North Clark Bireet, Diept, 2401, Chlcago.

TRIHDUI[H Phosphate—White powiler.
‘Wonderful formula solvent, quickly dissolves
dirt, grease, palnt, 25¢ gets sample, supnly
sourves, dseful formulas. Walde, Box 264,
Dallas, Texas,

mnﬂ' Money at home, BIg urnllta. I'Iu.nu

BUCCEED With your products, Formulas,

Tompkini Ave., Brooklyn, N, ¥.

POPCORN, Crispette, earmelerlsp, polato
chip, salted nut machines., Long Eakins,
1960 High Bt., Springfield, Ohin,

FREE Rooklet describes 107 plans for mak-
ing £20-5100 weekly, In home or ofMce, busl-
?{nl of r;.ur own. Elts Co., 214 Grand Bi.,

ew  Yor

GET Lots of mail. Money making offers,
ete, Your nanme In 10,000 directories, 250,
Moseco, 4027 Glenshade, Clocinnstl,

BTART Little business anywhere.

thl.nl"lnrnllh.ui No canvassing.
1 Broandway, New York

ARTIFICIAL Marhle sanitary flooring, in-
sirurtlons covering or cement flooring
1 inch thick, unpmr all colors, low cost,
ornamental casting, concrele, plaster, papier-
mlchu. nrm furniture, ststuary, flexible
ml gtlrl frulars free. Chris. Mahler,

Every-
ood,

roaf of the won-
opular  Mechanics
W‘hﬂ’ your
. John-

l WANT To send :rnu
derful pulling power of
Magazine's classifled pages.
propoaitionf Write me today. F. W,
son, Manager, Clazsified Advertlsing, 200 E.

Omtario Bt., Chicago. T1L

MAIL Order business s your opportunity.
Mnan IJN; small,. mow earn thousands
Yearly. o personal contacl. Boundles: op-
portunities. Wave had over 30 ¥Years experi-
ence: will help m succeed. nd e for
valushle free. B. Brenlser,

hoaklets.
257 Houlh 21:k, F‘hiluﬂel la.
BELL By mail. Books, novelties. Bar-
galns! Big nrnI'Eu. Particulars free. I, Elfeo,
535 8. Dearbarn, Chleagn.

MONEYMAKING OPPORTUNITIES

MILLIOXNS Jobless! Mike money, lHke
we do, supplylng them satlafying, job-gelilng
information (pot man 76 openings). Keep
dallars you receive; we Nl your orders [ree.
Biamp brings deiafls, Co-Dperailve Bervice,

sldellne mafl order business. Particulars Ge coln.  Owens Service, Millpor, -
Sio © \ N. processes,  analytical serviee. Informatlon
"‘ﬂ 3{3":,:;"-” m:““"”"- ““‘;“*I'- =T | , SPARE Time work. Large profits, ?un free. 01, Thaxly Co., Washington, D, O,
H'fuIQ lazed! 1?;I£5mh#&!:r}. I.Wlﬂd: 10e.  Have-a-Home Association. Antrim, FOR Any complele, guaranteed formula,
Rubberlastic mealdi. Composition flooring, | —omd : send $100. MeGillicuddy Labaratories, Box
Blg money making these! Partleulars free lrlPuﬁﬂnu E;?hE your lm"’lm"l“{]:’;f;? 1083, Beatile.
Marhlelzing Servire, Edwardsville, Illinols. et CHEMICAL Analysls. Practical formulas,
“FREE Plans, books, cirvalars. Mako fhou- | Aioenas oo Beveatt Daor ot rootokranhle | consultation. Write, Assoclated Chemists,
Almanae and Bargain Book of cameras and Tralia ils. Indl
sands of dollars selllng by mall. Hwmne, supplies. Wrlte for free copy. Central Cam- ___lTH.HTT.!-__L_IHI-
Hmumgljmh'ﬂﬂ;grlﬂ ‘lﬂl.:.““lﬂr 193-H | era Co., 230 So. Wabash, Dept. 5334, Chl- m{:ﬂﬁ‘llhi\". n:v“mit nl;u-:llst‘ull '.“1'“5‘.1:"
Tompkin: Ave., Brooklyn, N, Y. | rcags, er, 171 era Hireet, Clncinnatl, .
BTEADY Cash Income resllvering mirrors; MAILORDER IMgest poblishes loral and FORMULAS—( teed palnt snd var-
roplating fxtures, tableware. Easy factory | matlorder plans, wchemes, formulas, oppor- | nish remover, ::.ﬁa.r'"u':lr.mlfm "II.rmnl:ll
g:tn::hndd:E#:ﬁ:doﬁrﬂ‘ﬂlrwﬂﬁrﬁhdmﬁ:;:lt Eﬁglll!""' £l I'l;;lrt f‘llll months 230, Meteo, | Ave, Bt. Louls, Ma,
Michlgan. 4 3 — f'.'“f;;' i, Er. I TESTED Formulas—Largest. most rcom-
o YRELLH‘ hlei‘ mails, magazines, samples. plete line. Catabog free. Gringtead Labora-
LATEST Money making fdeas. Eastern OUF Rame 000 dlrectories, 10, inclwd- tory., Edwardsville, Illinola.
Service, §02 Walnut Avenue, Baltlmore, | ing directory. Natlonal, Box 3:!5 W3S, Sag- —3Fr -
Muryland, inaw, Michigan, FORMULAS—Latest money makers. Lit-
“§CHEMER Mogazine,” Alllance, Ohlo, |  BU au'c%:ut By il AT prafit.  No Pt free. Belfort, 4042 N. Keeler, Chi-
T 111 AElEmE 2la Tings LRIE R amplon,
prines acheman, dasas, baalvem uipmess for | Beatiwiot Tartater N Y. FORMULAS _Tried, tested, proven, Real
ETI.HL ]?ﬂth ]::%: $1.00. Trial special; *]F;;;]B E‘rﬂ#‘lljpllgl.l ﬂum:llltl%_ nuthentic. ;:’Jg:lflﬂnlm.%?:;:te f:;f;‘:!‘:nml nlni nn::ﬂm
¥ _months only dhe, - a L anisten, [N, = H o )
(TS, Tl i i |, S U s oo e | B iracie Aok G o
3 tunliy. Complete Instructlons 50c.  Adal
Spare time, AMail Order_Institute, 193-G TP LY Tt ooy YT T T CHEMISTRY

NEW §1 Letter printer!
using, demonstrating. Mallmarts,
Cincinnatl.

SUHEMER—Glant  dime  getler—Sample
plan and instruction 25 ooin. Fast motlon.
Box 175, Btation @, Montreal, Canada,

“FRIVATE Brands” magazine. Money
with your own producta.  Formolas, meth-
oids, each lisue, F!lm{lrt free. Myers IPob-
Tieatinns Tray 13,

EARS xira money, addressing, maillng
clreulars.  Detalls, Stam appreciated.
Buda Service, P. 0. Box 74, Brookiyn, N. Y.

“FREE Booklet describes 107 plans ar malo-
Irig $20-5100 weekly, In home or office, busl-
ness of Your own., Elite Co., 214 Grand &t.,
New York.

T(r Win success you muil g0 something
different; particulars free. Publishers Bales
Compan ox_A-67, Nelson, Georgla,

Bl1G Einnu' at home plating suto parts,
reflectors, mirrors, chandeliers; new meth-
od: experience unnecessary. Outfits furnished,
Gunmetal Co., Ave. M, Deeatur, 11L

Fourfold profits
PMF-2,

NEW Rig catalog! Chemical sets, micro-
seope outlits, laboratory apparatus, biological
supplies, chemicali. Approved by experl-
mental Inboratorles. Hepd 10¢ now (refund-
able) nnd get speclal 10 day ul!l':r. erm,
124W West 20nd 8i., New York

HANDBOOK For chemical experimenters,
for students and amateur chemists, rovised,
IHusirated, GHbe, Chemical calalogue- Ge,
Tiookllst free. Reading Scientifie’ Company,

Headlng, Pa.

BPECTROSCOPE And book of 120 ex-
Bell':lrﬂmh $1.50. Rutting 2ons, Campbell,
al

15 CHEMICALS With experlments, 5o
Kayare Chemicals, 5522PF Fr. Hmllt.nn
arkway, Rrooklyn, N, Y.

LEA]L\ Chemistry—Camplete cou

puyments!  Detalls l'ru. .
-!9'![ N Hamlin, Chicaga.

ECONOMICAL Chemi
alogue 5

:H'lar C:L-
Ge,  Damon LLEMEE?
D176, Alllanes, Ohia.

FORMULAS, PLANS, ETC.

MAKE Your own brushless shaving cream.

All materinls and directions to make two
guarti of the finest cream for only §1.00
Almont Chemieal Co., 1622 Larchmont,
Lakewood, Ohln,

FORMULAR All kinds.  Quaranteed.
Catalog, “‘Speclal Ofer Free.” Kemleo, 52,
Park Hidge, 1L

3,000 FORMULAS, Facls, procesees, trade

sorreta In Dr. Brown's Nook of Formulos—

180 pages. Pries, postpald $1.00, Owlivis
Publlshlng Co., 57 Rose Btreet, Dept. 25,
New  York.

EXTHAGRDINARY—Wealltn using _for-
mulas, Large catalogue free. Brown's For-
mulary, 212 East Waters., Tampa. Florida,

5l MONEYMAKING Formulas 25e, De-
seriptlve  Wterature free.  Harvey Teeple,

7 Bwan, Ruffals, Dieeatir, Tndinna.

PLUMB Shops on wheels. Master plumb- AMAZING Paint and varnish remover,
er guides you. Tells nll. Not a sehool, | No seraping.  Just rub, tmxnmlvn nomn-
Immediate profits, Small eapital. Man or | Injurious.  Formula 25 23F Hale
woman. Partleulars free. One Trip Plumb- Avenus, Brooklin, N, ¥
¢r, R15 Cherry, Jackson, Miss. FIJII.LII"L..';H—List. free,  Andeo -

BELLING Out—Monsymaking books at | tories. 325 - Tth St., Rockford, 10,
lesa than eost. Lilst for stamp, erritt Ci., A FREFE Bample copy of Income Increas-
Box 51, East Orange, M. J. o M-nr.lli? ul!-:r-;n 1|rl.||.h Hrg ?rd;r for 500

ey money making Tmulas an raids secTota.
":-IL.:EEE“ITF:“NE mlhm'lumIT':Ean‘:‘“iﬁe Burknam, 177 Ktate Streot, Poston, Mass,

Mexlea,

Laebl,

strucilon, materials, formulas, $7.50. Amer- SAMPLE Formula and  lst, dime and
lean  Behool of OGllding, I?'.l.nts, Fa, New stamp.  Kayrob, Canisteo, M. Y.
- NEWEST Guaranteed formulas, HRiggest
EARN Extra money. Detaila 10e. Stephen catalog free. Specinl prices, lesds. Gibeon,
1608 Larrabee, Chlcago, Chemist. BD=-4702 No. Haclne, Chirago.
MAKE %10 Daily. Three formulas for ANY Formula 5, three $1.00, Cole Lab-

20e. Box §, Cornishville, Ky.

oratorles, Bryant Pond, Malne.

FREE Chemistry eatalogs. Supplies st Gel
Equip mnﬂtnto lalsoratory. Bemd He post-
age. Kewkit Corporation. 135F Johnsan
Htreet, Nrooklyn, New York

CHEMICAL Analysis and Industrial prob:
lems.  Estimates free.  Esseo  Laboralories,

2200 Lycaste, Dwetroit, Michigan
CHEMICALB, Laboratory :'Iliﬂllrl and

apparntus, Catalog CP. Blologieal® p‘p_ip

Co.. 1178 Mt Hope Ave., Rochester, N,

HELP WANTED

FASTEST  Selling  style-sensatlon  in
yearsl Beautiful “Heottje™ hmd,l-'-?'. -
dorsed and pralsed hy Bally Ellers, (amo

srreen star.  (Genulne  plgskin. - Callskin
trim. Chrome initlal, 3 roeomy esmpart-
ments., Exclugive patented  slde-opening
gussel—""Talon"* zipper locked. Frés key-

rase. Low wholesale price, Free sample of-
fer. “Beottle" Bag, 005 Washington, Dept.
-206, Chicagn,

BIG Advance eash profits gelling men's

cuallty  hate, made-to-measure,  raln-proaf
eigie. Pargaln prices. Yoor own hats, caps
free of extrn charge. Outfit free: 'I'|j'|.u|_'

Hais, Dept. B-22, Cinclonatl, Ofile,

GO Into wholesale business withoul fnvesi-
ment. Call on stores with blggest line self-
gelling rounter displaya: Aspirin,  ragor
blades, handkerchiefa, breathlets, househaold
cement, 79 different ftems. Tp to 125%
rafit  for you. Experience unnecessary.

rite for catplog  and plams.  Procopax,
Dept. 36-XD. 1956 8§, Tmy, Chicago.

URKE §50a0F Ralse canaries for ws. Guar-
anteed market, Free particulars. Crimmins,
A741-0 G0th, Woodslde, New York.

= B1G. »

't!



POPULAR MECHANICS ADVERTISING SECTION

MES. M. M. earned $538 in her cellar
{sworn statement) raising patented glant
mushrooma for United (estab. 1808). Ex-
ceptional ¥ Yes, but r eellar, shed, barn
may be ﬂ:lt.uhl.a to bring moederate income
all  winter. sample free. United,
GR4R- A2 I.Inmi&_Amnua Chicago.

BAVE 30% To 50% on groceries and
household namm‘ul.l!l bosides making up to
§32.50 a week, Automoblles glven to pro-
ducers. Detalls free.  Albert Mills, 2762
Monmouth, Cincinnati, Ohio.

CASH Paid for butterflles, Insects. Seo
Binelalr Display Adverlisement on page 124,

MONEY In mushreoms! Grow them now,
in celler or ghed, Excluzive new process,
lgger, better, guicker crops. e buy.
Ilook free—write today! American Mush-
room Industries, Dept. 606, Toronto, Ont.

AGENTS WANTED

AMAZING Money maker! Ladies' genu-
ine Stesrhide leather handbag. Halfl regular
Rr]ca, Blg commisslons, Lifetime gquality.

cew, excluslve, featurss. Two zipper com-
partments. 22 karat gold engraved name
and inftlals. Free coln purse, mirror, key
case. GIft sensatlon. Sells on sight. Fres
sample offer. Halvorsen, 603 Washlngton,
:I.Iupl. K-8, Chicago.

ULL Letter-size stencll duplicator; only
la.l}ol Prints letterheads, menos, advertis-
ing ete., black or several colors. Complote
with ink, stencil, etc. Blg demand offices,
gtores, churches, schools, restaurants, ete.
Big profits, Write quick for free samples
work and detalls. Rocket Duplicator, Dept.
Z-871, Clncinnatl.

WHOLEBALE Catalog free. 500 best sell-
%..IH' Paty Co., 1167 Broadway, Bomerville,
AIHAE,

MAKE 212% Profit! Metalfis—amazing
new “‘metallie lquid'® instantly, permanent-
ly repairzs m wond, glass, leather, sie.,
wilthout hut. acid or tools. Holds forever!
Free sample, Writa, Metalflx, Dept. Z-3131,
Cincinnati,

HRK]I]&N Feather pletures. TUnusual
noveity, No oompetitlon. 250 (stamps)
brings $£1.00 worth sample and details.
funded if unesatisfied. Mexiean Arl, Apar-
tado 1503, Mexico City.

AGENTE Colning money everywhere. Free
samples, ““Window Leltering,” 2410 Manle,
Los _Angeles, Callf,

100 % mmm'r In the *“Belf Btarting Clg-
ar Lighter.” No flint or frictlon. What

450% PROFIT In new automatice gos
lighter. No filat or Hame. Lights gas in-
stantly. Hetalls 25¢. Costa you $1.00 a
dozen or 15 dozen for §$3.00 postpald. Bam-
le 10c, New Method Co., Box PMG-40,

radford, Pa.

§6.85 HOUNLY! Amazing No-Flatz flxes
punctures without palehing: makes tires
unoture proof ! In:t:ntls—q‘glummuntli seals
ales made by nalls, ete Ig seller.
pample offer. No-Flaizs, Dept. Z-172, Cla-
cinnati, Ohis,

ALAKE 100% Profit. Write for particu-
lars. Mailing Bureau, Lawndale, Callf,

BELL Stores, factory
rofitsa, Bample outfit 50c,

fresh  gum.
American Chew-

hl_'lg..] Mount Pleasant and Fourth, Newark,
‘REPLATE Erass, copper, eic., with my
sliverplater. 4 oz Sle. Agents wanted.

Dixon, 912 W, 45, Kansas City, Mo

§6.00 HOURLY. Amazing Karnu refin-
{shes auto like new without rubbing, polish-
ing, waxlng or palnting. Wipes on with
cloth. Lasts 8 m 12 months. Free¢ sample.
Karnu, Dept, Z-8, Cincinnati, Ohlo.

TEVERTHBODY Needs food! T'Ll glve you
s wonderful chance to make $8.50 a day sup-
plying natlonally known product: on weekly
route. Complete outiit sent on trial without
money risk, Albert Mills, 2768 Monmouth,
Cinelnnatl, Ohio.

MAKE And sell your own products. Em-
play agents yourself., We supply formulas
and full instructions for making tollet prep-
aratlons, perfume, flavoring extracts, soap,
household speclaltics. Valuable booklet free.
Natlonal clentific  Laboratories, 1850W
Broad, ]l.i{'hmum.'l. Ya.

CASH Paid for butlerfiles, Iniects, See
Binelair Display Advertisement on page 12A.

PROFIT With new products. Make, sell,
repeat. Guaranteed formulas, speclial prices,
leads. Riggest catalog free. Gibson, Chem-
Ist, BD-4702 No, RHacine, Chicago

EXCLUBIVE Disiributor: Trial order
$1.00, Your profit $2.00. Mone¥ back if
?:titilmpr-aientad. Bur-Lite B8pecial, Hudson,

o,

BELL Men's tles, razor blades, etc., big
money for you. Heil FPremium Ce., M-35,
Gaylopd, Minn,

AGERTS=—0ood proft item, outfit £1.00.
Harm%. Box PM3S8, Cincinnati.

MAKE DBig money with our sterling sliver
initlaled photo rings. Bend for proposition,
{iibson Photo Jewelry, 837 MeDonald Ave.,
Hrooklyn, M. Y.

BELL: Made to measure ralncoats, Outfit

40A

BIG Money In tire patches, Bell New
sute Lire patch to service statlons, garages,
ete. 'Tiger-Grip patches guaranteed 10,000
miles. 875 weekly for salesmen or disztrib-
utors. rodecied terrltory, Write Economy
Rubber Co., 704 Burkhardt, Dayton, Ohle,

EARN Up to 5100 weekly underselling
stores. Faust selling necessities. We furnish
stock. Write today for eatalog-agency offer.
Natlonal Products, 118, Berwyn, 1il.

DBRONZE  Blgns, nameplates, memorial
tablets, letters, bulleiin boards, rallings,
metal speclalties. Alwsys a resdyr market,
Easily sold. EBlg profits. Write for full
particulars and new catalog. Néewman, 671
West Fourth Btreet, Cincinnati, Ohio

Bell  Perfumod starch  direct o con-
sumer. New delightful bousehold product.
Rapid seller. Big repeatgr. Fine profite,

No investment, Bend gul for free gample
and lberal terms. I-l.o:n- Bros., 104 Bhip-
man Bt., Newark,

MAGIC Gas Im'rnuei. mileage 25-50%.
Used by bus companies. Harmless, guaran-
teed. Approved by autemolive engineers.
Amazing sales rmurds. Free radlo advertis-
ing. Agent's name cing.  Particulars,
proof free. P-4 hlulc Gas Building, Alex-
anidria, Ont., Canada.

MAKE Good money taking orders: shirts,

thes, underwear, dresses, hodlery, ralneoals,
pants, uniforms. Hales kit free!l Nimrod
Uompany, Department 8, 4522-28 Lincoln

Avenue, Chlcago,

WANTED—Direet purchasing agents. No
experience or money required. Write Pur-
chaslng Manager, 'I'H N Halsted, Chlcago.

BIGGEST And quickest sales are made in
brushes. Write for proposition. Wire-Grip
Hanltary Brush Corporation, 220 Southern
Boulevard, New York.

AUTR Radie—World's cheapest.

Entirely

new. Write J-20th Century Co., Kansas
City, Mo

AGENTE: Emash go prices! Bantos eoffes
12¢ 1b. 4 o= vanllla 8%e, razor blades 10
for 8%c, 100 sticks chewing gum 12e. 150
other bhargalns. rienmce unnecessary.
Write Carnation Co., 1'0, Bt. Louls, Mo

AGENTE Mosco corn and callous remover
will bulld you a steady repeat business. Send
foday for pocket-size Lrial outfits. The Moss
Company, 64 Hearle Bldg., Rochester, N. Y.

GOLD Reflecting lotters for store win-
dows. Easily applied. Large sizes, penny
ench, free samples! Atlas Blgn Works, 7941
Halsted, Chicaga.

100 PROFPITABLE lihl.l order and local
tt, Elburn, IHL

mll;eﬂ it m’xﬂ’ h;zrlud can bhlow it nut [EHB. Tﬂium'mr Halnwear, 126 West 22nd, | business plans. A, Pru Elburn, IlL
Heia 00 per dozen, Bample ~NEW L Ork, AGENTE—0pportunity to make maoney;
and nlu Iut Lig,  New Method Company, BUCCEED With your products. Formulas, | book containing 107 successful bosiness plans;
Iluk PM-i0, New Method Bldg., Bradford, m'mt:aaa, an:b'tiul service. Information | home or office; send for free introductory
froe. Thaxly Co., Washington, Id, . booklet, Elte Co., 214 Grand Bt.. New
DOITBLE=EYED Self-threading  needle :m*?c PROFIT! Gold and colored sign | JYork.
packages, size 3/8. DBlind people thread letters for windows, offices, tricks, slgns, PROFITABLE Home business. Leglil-
l-hum. invaluable for falling slght, mecéssary | Monograms. Easlly applled. Neonite, Akron, | mate. No canvassing. Maywood Publishers,
or good sight. %Ft' samples EEL'.. Tvrenl.r O, P-021 Broadway, New York.
l;.":,ﬂ::,'m Wi O mﬂ;" g 20.00. FREE Sample new photo noveltles, B00%% QENUINE Gold letters for store windows,
E ] profit.  Novel-Ad Company, 3327 North Easlly applied. Fres samplea, Liberal offer
AI}I-.-E\-'TB—BGII our Luminous Cruciflx (it Ave., Chileago. o general agents. Metallie Letter Co.,
ghines in the dark) for handwome profits. 138-B Morth Clark. Chica

Hannan_ Co., 2620 South Parkway, Chicago,

$2.00 HOURLY With new, selentific cream
that menda all eloth easily, auickly, Iavis-
ibly, without needle and thread. Btands
lsundering. Free sample. Bewnomore, Z-T44,
Cinclnnatl, 0,

AGENTE—Make £72.00 from £9.00 invest-
ment. Every home, store, factory a prospect.
Wella lﬂdtr ﬂul.t:k Bandages, 801 N. Ban-
Jgamon, Chicago

CABH Irmmna daily sllvering mirrors af
home. Plating sutoparts, tableware, ete,
Combination outfit. Write Bprinkle, Plater,
128, Marlon, Indlana.

HAWAIIAN Noveltiez: Good profit for
elneere workers. Bend fifty cents eoln fop
dollar samples, Informatlon. Box 22784,

ulu, Hawall.

COIN Money selling eolored people. Give
away free pictures of Jos Louls with halr
preparatfon. Valmor, 2241-NM Indiana Ave.,
Chicagn,

BEND Hopse slze for samples and chance
to earn £20 weekly. Bhow sensationnl guar-
anteed hoslery. Guaranteed against holes
or replaced free. Dilgnifled, pleasant work,

AGENTE: Btamping pames on pocket-key
protectors.  Bample cheek with wyour name,
address, 25, tamping outfits.  Emblew

Wilknit Hosiery, Desk 37-I), Greenfleld, | checks, check-fobs, name plates. Hart Mfg
Ohio. Co., 30F Degraw 8t.. Brookiyvn, N. Y.
NEW Type genulne bristle bath miet BIG Money and fast sales. Every owner

Highly efficient, eeenomical. Every person is
proapect.  Bubstantial profitz, Ker-lee Com-
pany, Arllngton Helghis, I1linois.

£3.00 HOURLY! Amaging aotomobile
ornament. Produces revolving eolored light.
Eﬁmll-ﬂ-mm Company, Washington,

i,

BALESMEN, Crew managers, agents. Big
profits.  'Write for catalogue.  Dandy Mg,
Co., & Rlescker Btreet, New York, N.

DISTRIBUTORS—Eell table model ra-
dios. Trutone Radio Co., 1700 SBouth Ogden,
Loz Angeles.

PERMANENT Income selling auto seat

covers, sun  glasses.  Write, Rlee 135-15
227th, Laurelton, N. Y.

HANDE TUp! But don't worry! ““Mys-
tery"" trouser belt with seerot pocket defles
thieves, conceals and protects money. No
betraylng zipper. Looks like any fine, lined
leather belt. Men eager to to own it. Star-
tling demonstration sells {t. Costly genuine
Dvirigold buckle included. HRemarkable prof-
its. Free sample offer. ““Mystery"" Belt,
05 W, Wazhington, Dept. P-50, Chicago,

mllf[]l{EiEI Drlt'ﬂrirHom. 450 nendt money
akin opportunities,  Metromalls, P-4,
Cineinnatd,

BTOP Bgueallng—8tart crowing!! Drive
out to ecountry oF “‘movies'"—afternoons.
work mornings—home! TUnusual “plan™ 1]
Mutional Folio, (Metro-sta), Los Angeles.

(AGENTSE—Crew  managers—Wagon —men.
New 25e item—wrile at once. Bells to ev-
eryone, World Bpecialties, Inc., A-000 West
NVanBuren, Chicago,

MEXN Or women. BPBigp profits.
sales, Repeal orders. Baves customers men-
ey. No opposition. Make £5 and up daily.
Master Supply Co., Randelph, Vi

Quilck ,

buys gold ini.ll,l.h for his suta. You charge
1.50: make Ten orders daily easy.
rlh for part r:uh.n and free sample. Amer-

iean Monogram Coempany, 40, East
Orange, N, J,
MAN In each town to plate auto parts,

roflectors, bathroom Atures, refinish beds,
mirrors, chandellers; by new method. No
capital or experfence required. Bimple plan
of manufactur st home starts you in big

nmoney- mﬂtin usiness. Outfit  furnished.
Free p-ru: ulars and fi. Gun Metal
Lo.. Ave. H, Decatur, TIL

NEW Cleaner! Washes clothes gquickly.
Cleans mrﬂhm&wl’mnim deals. Free

sample.  Begteo, Irving Park, Chicago.
BIG Money applylng gold initlal: on au-
tomobiles, li-eit. I.tr'-lfnu tm.’u: No uperlr

Encg nee “Baleo,' 1084
Washington, Bmmn. uu. 2

BELL: Townsend posteards, big demand,
large dollar assoriment staris you. Chariton
Assoclates, Chicage, TIL

JUST Published—New 1936 edition Pnn-
ular Mechanles Book Catalog. A Rilllon
Ideas.’* ‘Thousands of books on practleal
subjects. Jc stamp to cover postage brings
you this waluable catalog, Popular Mechan-
fcs Press, 200 E. Ontarlo Bt., Chicago.
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HIGH-GRADE SALESMEN

MEN! Here's good paying work with a
large shoe company. Good pay every day,
Mo experience needed. Complete sales out-
fit sent free. Wrile Consolidaied Shoe Sys-
tem, Dept. K13, Chippewa Fualls, Wisconsin,

ATTENTION =2aleamen! If you want ino
step into & dignified, sore money-making
plan that's sweeplng the country, line up
quick with our sensational business stimu-
Iator deal for every retall store. XNo pre-
miumi. IPPasitlve money-back guarantee Lo
Inerease gales 109 to 309 for grocery, drug,
cigar stores, meat markets, beauty parlors,
gerviee statlons, ete. Sells on sight. Re-
peata llke sixty. Up to $15.00 cash in your
pocket dally. Experlence wnnecessary. Start
making fast money lmmediately. Just send
your name and address—post eard will do—
for ecomplete free owutfit, Federal Trade
Ttullcders, K-176 Adams, Chicago,

EARN Biz pay every day in advance. Sell
eomplete line printed business necessities,
ndvertizing book matches, gummed labels.
advertising noveltles, s=ensational buslness
stimulators and complete line process en-
graved-llke combinations for professlonal
trade. New low prices, New plan. Experl-
ence unnecessary. Large 1906 outfit freel
Northwestern, SX-A25 Jackson, Chicago,

GIVE Away free 1936 short wave and
home radios, also full elecirle sutomohile
radios with our unigue ""Punch Bales Card
Flan." 2 sules dally pays §200.88 weekly
Wrile for our free starting offers,

eLuxe Mfg. Co., Dept. 2533, 173 W. Madi-
son, Chleago.

BALESMEN—Something new; sells on

sight; unljmited Tru:pu:u, sales rnpﬂlt. X
clusive Imltnr;r. beral eommisslon. Chem-
Jeal Speclalties Co., Milwaukes.

TTMEN Wanted by world wide industry.
Write today for particulars about few good
old Rawlelgh routes that have pald well for
YEeArs. Established. profitable business.
Over 200 farm and home necesaities. Indus-
try and reliabdlity ||u.1n. qualifieations. Man
with aute preferred. Glve age, eqﬁrien.ca.
references.  HRawlelgh's, Dept.

Freeport,, T11

CAXN You fill a business position? Infor-

matlon malled promptly. Counly or state
rights. Executlve and sales abllity neces-
sary. Excellent opportunity, 150 profle,
Art Bervice, Bremer Arcade B, Bt, I"I-1.I1
Minn,

TODAY'S Fastest :elllm; itém. No cof-

petition. Eells on glght. Only fndividual

toothbrush sterllizer manufactured. Exelu-
give territory for livewlre salespeople, Reul
$1.00 for $1.60 samples and detalls. 100%

profit, Bteral Bales Company, Loralm, Ohio,

NEW Presto wind proof ecligar lighter
packed six chromium on 1000 hole punch
board. Sells {0 dealer at £8.00. It's a

knock-oui.  You collect §2.00 a3 your com-
misslon. We ship C.0.In. §6.00. Get par-
tleulars. New Method Co., Box PMP-40,

Rradford. Pa.

BE Independent. Cwn your business; ex-
perience unnecessary, selling $10.000 aeel-
dental death, $30 accident; 25 sick weekly
benefits—&10.00 yearly. Other amounts pro-
Dnnlmﬂf, {iu:lruntm:d steady renewal in-
come. $720,415.08 securities deposited. Tnl-
veraal Polley, T16-A Lefeourt Bldg., Newark,
New Jersey.

BALEBMEN—Here's your chance to con-
tract exclusive seélling rights the °“'Charm®™
wrench, ;'l:lur state. General Wrench Con-

rern 51K earny, Ban_Francisco,

MAN—CHideline, Tull ltrun, handle regular
gtore poute 10e: counter card merchandise.
100% profit! Fast repeater! No eompeti=
tion! Natlonally, loenlly advertised. IDwetalls
free of sent 25¢ for $2.80 wvalue. NoDosz
Awakeners, PAM-4. Bacrnments, California,

AMERICA™S Fastest selling garment line,
Tantzs $1.98 Lo $4.95. Raincoats $2.05 to
£1.95. Broadcloth and polo shirts. Uni-
forma with free letiering. Smashing low
prices, blggest commisslons, cash bonuses,
free garments to producers. Write now for
'frn-B gelling outfit. Dwunlap Pants Co., Dept.
-1, Clneclnnati, Ohilo.

MAN-—Handle regular store route. Ilace
I'I.l.tlﬂnll.]? mlvertised Se-10e ruunl.lrr card
midse. New papirin deal—G tablets Je. 85
olther fast sellers. 100% proflt. No lnvest-
ment. Bamples free. World's Products Co.,
Ivept. 4810, Spencer, Il

CALIFORNIA'S  Semnzation — New  true
fruit product; one 15 package makes five
glasses home type jelly In flve minutes with-
out use of frult julces. Bhould make £10,000
first year. Minute Foods, Litd, 257 Werdin
Place, Los Angeles, Calif., Dhept. A08,

CORRESPONDENCE School silesman—
Experlenced, energetlc man can earn good
incoane. Leads fuomished, Libeéral commis-
glon.  Beveral territories avallable. Must
have car., Write, glving experience and ref-
erences. E. B. Bmith, Federal Schools, Ine.,
Minneapolis, Minn,

BELL Retailers; world's best dime value,
la

Houthern Products, Enid

BALESMEXN: Hell ﬂﬂl'hﬂ]q"li ling book
matehes, labals, carbonized sales books, prie-
ine sets, business statlonery. Wonderful
sideline. Free deals. Comm, daily, Free
sales portfolio.  Lionel, DHP'L JA, 312 B,
Hamilton, Chicago.

S8ELL “"Do-All" Combination Elecirie
Hammer and Drill to contractors, Industries,
installers, Wodack Corp., 4627 Huron 8St.,
Chicago.

MAKE More money taking orders; shirts,
thes, underwear, dresses, hoslery, ralncoats,
pants, unlforms. Sales kit fres! Nimrod
Company, Department 653, 49022-28 Lincoln
Avenus, Chicago.

BOMETHING Mew in flre extingulshers—
Red Comet Automaties. Proved in west five
years. Kxelusive territory. Low price opens
pockethopks.  Write, Red Conet, 404 Comet
Bullding, Littleton, Colorado,

DO You want a good selling ltem, needad
In almoest all howes? Elther as a prineipal
or a gide lime, Write ‘TETt, TUTt Road,
Route 1, Daver, N, H,

MAKE Big moner—Commizslons advanesd,
aell Popular Mechanics work shoes—complete
1 dresa shoes—outft free. Dura-Tex
Bhoe (o, 80, Broekton, Mass.

BALERMEN: Sell advertlsing mnovelties,
cnlendars, fans, thermometers, ete., for na-
tlonally known firn, Liberil commissions.
Btanwood Hillson Corp., 21 Statlon 8t.,
Jrookline, Mass.

NEW Specially—=Sells every business and
profezslona]l man. Four $£15 sales daily pay
5280 weekly. Fover cleared $4920 In three
months. Write, ¥, 12 Armstrong, President,
Diept. PM, Mohile, Ala.

MAKE Blg money steady., High grade
coveralls, shopeoats, pants, shirts, ralnconts,
Advertising on back, Fast sellers. Free out-
fit. Strong Mfg. Co., 2330 W, 22nd St.,
Dept, N-11, Chicago,

BIG Money makers:

Large line work uni-

forms, raincoats, pants, shirts, ete. Adver-
tising embroldered. Low prices, Every
business, Individual prospect. Free outfit,

Dove Garment Ca,,
Drept. 115, Chicago,

BTRANGE Ironing cord. Baves electriciiy,
Ablollsles scorching and kinking, For tele-
phones also. 150% profit. Sales guarnoteed,
Big free offer. Neverknot, Dept. 4-4A, 4303
Ravenswood, Chieago.

BELL Process raised letter printing $3.95
thousamdl. Free cut serviee.  Worth 6,00,
Commisslon $1.00 advanced. Experience un-
necessary, Unlted, F-3 BSouth Dearborn,
Chicaga,

MANUFACTURER Wants local man—
Represent line fine shirts with new Tru-
benized etarchiess eollars. Ties, underwear,
hose also. Exceptlonnl wvalues. Maker to
wearer. Large earnings :u:IIE cash bonuses
F:Eeuhr‘l;m Ko 'wﬁlt,rﬂlmt, :Ip!ns?ﬂ!}a outflt

e Dept. 1, oadway
at 3lst, New York.

1733 MUwaukes Ave.,

Quaker,

SALEBMEN=—Xew deal puarantees glores
10 for ome. Two £15 sales net vyou $£20

Hally. Bayers, 2801-121 heffield. Chicago,

FREE Booklet deseribes 107 plans for mak-
ing $20-2100 weekly, in home or office, busi-
ne:s of your own. Elite Co., 214 Grand St.,
New York,

BRAND New grab-bag desl. Golng big
everywhere—blg profits—swift sales—fast re-

POPULAR MECHANICS ADVERTISING SECTION

EDUCATIONAL AND INSTRUCTION

WINDOW Trimming. Crepepaper displays,
professiopnal  Instructions. Cuickly learned
it home. Splendld opportunities! Advance
DMaplays, 1553 Madlson, Chicago.

ELECTRIC HRefrigeration—Air eondition-
Ing. HMapid growih ereates blf demand for

up to £I5

trained men. m 5. 00—§50.00
wookly, Get facts, Write for fres book.  Ad-
dress President. U, E. Inst., 404 N. Wells,
Box 146-A, Chicagoe, 101,

LEARN Auto mechanles, body, [fender,
welding, electrieity, refrigeration, Idiesel.
Htevinson's, 2008A Maln, Kansas Clty. Mo.

WOHRK For “Unpcle Bam."" Start $105-
£175 month. Men-women, age 18-530, Com-
mon education. Are you eligible? Get our

Free questionnaire—find out, No obligations
whatever. Write, Ozment Instruction Serv-
fea, 101, 8Bt. Louls, Mo, quoickly,

LEAIN Aiachinist trade, tool, die mak-
ing. Automatie and hand serew machines,

Modern zhop methods.  Actual work. Johs
open for tralned men, Employment help.
Illustrated booklet free. Allled Berew Ma-
Lhine Company, 601 Lake Street, Chicago.
BTOF Wasting talent! Learn to write

short  stories—novels—movie  playi—radio
plays—complete instruction course 31 1=
piald.  Particulars free.  Author ft.
4128-N Linder. Chleago,

HTAMMERING  Corrected  quickly  at
home.  Write—Colwell, 315-3 Wellington,
LOhicago.

BECOME A chartered master bookkeeper,
business execatlve, or accountancy expert, 1|I'
cxamination, credit evaluatlon, or
stindy, Tuition $5.00 monthly, Write llml-
tute of Tuslness Htructoral Engilneers, Box
1055, Bacramento, Calif.

DRAFTING, Machine drawing. Hone
study courses.  Educatlonal Institute, Box
833, Lubbock, Texas. o

BECRET Zervice, [PParticulars free. Wrile
Immediately. George Wagner, M-2640 Broad-
way, New York

$10G-§175 MONTH. Work for Uncle
Bam."" Men-women. Try next announted
examinations. List jobs amd partieulars free.
Write teday sure. Franklin Institute, Dept.
3, Rochester, N, Y.

WANTED: Men 'A'ilh average Intelligence
to learn scientific erime detectlon and secret
service. My fifteen years In Unlted States
secret service should be your guarantee that
I'll traln you suecessfully. Information free.
Writa Joseph Kavanagh, International Becret
Bervice Tnstitute, PM-46, Hohoken, N, 1.

HHURTI’HT Methods solving arlthmetical
problems. Frederlck A. Smith, 2410 Bmalley
Copurt, Chlrago.

BIG Bargain catalogue educationnl matber
10e, Hanfling, Y-798 Broadway, New York,

TMENT Wanted willing to learn landscape
designing and 1l big paying positions as
landscape architects,
ural ability and chance to win in 3750 eon-
test, Mo experience needed to ztart. Earn
while you learn. Wrlte today for free test
blank. Amerilcan Landacape School, 400
lymouth Bldg., Tes Moines, Towa,

TTHOME Study courses leading to degrees:
Arts and sclences, philosophy, education, law,

lettera, theology, psychology, engineering,
chemistry, buziness and commerce, Many
others. MeKinley-Roosevelt Undversity, Chi-
Zagn -

CHIROPODY ‘Taught by correspondence.
F{{BITI Behoal of Chiropody, Montgmoery,
Alabama.

U. 8 GOVERNMENT Poszltions. $1700-
$1800 and up a year, Let our expert (former
government examiner) prepare you for a po-
gition In the rallway mail service. rural ear-
rler, post office, customns and other branches.
Wrile today for free booklet. Dept. 8, Iatl-
terson School, Rochester, N, X,

peats.  No  restrictions. All dealers buy. —C

Art! K&S. 4373 Ravenewood, Chieago. CARTOONING—COMMERCIAL ART
START A business of your own! Become AMATEUR Cartoonista—Win £25.00. No

a_ subseription  reprezentative for  ““Popular drawing ability necessary to win. 26 prizes

Mechanics. " Liberal
commissions. Monthly bonus. Write for de-
tails. . D). Angerman, Clrenlation Mana-
ger, 200 East Ontarls SBtreet, Room 235,
Chirago.

Ko capital required.

SURVEYING INSTRUMENTS

GUARANTEED Factory rebullt tramslias
and levels for rent (with purchase option)
or #ale (ecash or terms). Order now bhefore
prlees advance. We will repair, trade in,
or buy your old instruments. Bhip prepaid
for estimate and waluation. Write for List
M-14 and complete informatlon to Warren-
Fniﬂlt- Co.. 146 N. 1Zth Bt., Philadelphla,

.

in all.
tips on
Cartoons"'—Cash  prize
rules. Hend no  money.
change, Dept. -0, Pleasant Hill,

ARTIET Will design wyour Ideas. Car-
toons, mdvertisements, 1lluatrations, musie
covers, posters, letterheads. Lowest rates.

endick, 230 North drd, Maywood, Illinois,
IF You like to draw, sketch or palnt—
Write for free talent test amnd art book.
Glve age and oceupation. Federal Schools,
Ine., Trept. P46, Minneapolis, Minn.

BELL Your cartoons, “"Cartoonists” Guide™
tells where! 250 Ridiman, I235-H JefTer-
son, Clnelnnatl.

Rush name on posteard for valuable
“How to Make Money With SBilmple
entry  blank and

Cartoonisis® Ex-
Ohle,

Free test of your nat-



POPULAR MECHANICS ADVERTISING SECTION

Framed
Mis=

ARTIETIC Silhouette pletures.
Art Btudio, 1329 Vanburen,
, Aont.

CHALK Talks. Laugh producing progra
$1.00. Catalog free. Balda, The (.‘-lrl.wni.-rt,
Oshkosh, Wis.

TTARTISTS Speclals. Six assoried artists
pens 25e. Complete cartooning course, TOD
fllustrations S0¢. Latest 1ist of carioon buy-
ers 25, Lawrence PPublications, 178-A West
87th 8t., New York.

CARTOONISTE—Sell your s‘rel-:!l:ﬁ
rectory and selllng detalls, 25e, Graphle
Bervice, 417 Southway, Baltimore, 1‘[:1'!-1%7'1:!:

CARTOONING Course:—I0 lessons, over
Ho0 fllustration: with drawing pens, paper
and peneils. $1.00 complete. Seovell Bio-
diog, Iox T16-P, Hollywood, Calif.

TTCARTOONISETH: New amazing
bring good income, Investlgate now.
king, 448-F Wrigley Bldg., Chicago.

MAKE $£25.00 Weekly copying funny ear-
foons. Amazing details free. Write—Pals-
ley, Kinloch Hldg., 5i. Louls, Mo

CARTOONING, SBhketching, ete.—40 les-
soms, 600 {llustratlons, including practice
gheets, peng, penclls. £1.00 complete. Fraba
Berviee, Cashton, Wiseconaln,

PENCILGRAPHING Makes sketchlng easy
as wrlilng. New, slmplified method. En-
tirely gelf-instructing, Owver 100 illustralions
in beautiful cloth-bound book show just how
it's done, Start clazses, make your hobby
profitable. Complete with all working mate-

[ !IE
Jen-

S1A

TYPEWRITERS., Duplicators, multi- WHOLESALE Taper price 1ist: Te stamp.
graphs, Write for free list office machine | VanDorn Company, Ottawa, Illinols.
bargains. Save half. Proitt, 518 Pruitt BARGAINS—Presses, Lype, 5u1:plle;"‘ﬁ¢'ﬂl
Bldg., Chicago. gtamp. 158 Harvard, Cambridge, Mass,

INCHEASE Dusiness,  Excellograph” ENGRAVINGS, Cuts, self- wiade cheaply.
rotary stenedl,, clay and film duplicators $3.83 | Instrwctions. only  £1.  Bupplics. Fowler,
Lo lﬁ,ﬁdﬂﬁ F‘riint: Enrglnl:m. ?‘ﬁ:rrlgﬁ- (), 1457 Broadway, New York.
penned, whn, trace Ore. [A] . A AlRE, I 5 I . L T A
}:Imgnrnh %ﬁlt'rlur Bupply. Suolte 518, iﬁﬂm‘i,}”:ﬂm*ﬁ::ﬁ;h "ﬁ,men’f{:‘;‘nml"'

ittsbursh, Ta PRINT TYour own elrculars, envelopes,

PRINTING, MULTIGRAPHING, MIMED-
GRAPHING, GUMMED LABELS

1000 BUSINESS Cands printed on white
vellum card £1.00 cazh with order, Willmar

Press, 10 Quincy Avenue, Pawtucket, Rhode
Island,
1,000 BUSINESS Cards prepald.

£1.00
T. B, Dickey, Hawthorne, Callf.

PRINTED Personal stationery—100 Jet-
terheads, 100 envelopes $£1.00. Halberstadt
T'rimting, Terre Haute, Indiana.

500 BTANDARD BSize bond letterheads,

envelopes, ete., $1.75. Ilustrations, Brad-
shaw, 3214-F Huron, Chleago.
PRINT Your own. Bargalns, presses,

type. List de. Fxchange DD-14, 22 Orlent,

Muerlden, Conn.
250 BOND Envelopes printed 31.00 pre-
pald.  Fawks Print, Graford. Texas.
BUSINESS Card: 7S¢ thouwsand postpaid
All priees low., Magle Press, 52144 Wal-
nut, Philadelphla.

lals $3.4 t Pencllgraphing, Ine., x
FEUR_Shas Ripaik. Tosllscasbioe : T MIMEOGRAPHING, Lowest prices. Ar-
W T
Finting. EEVACE, atlersin
ADVERTISING AGENCIES b, TP
ADVERTISE Profitably: $15  reaches 250 LETTERHIEADE Or envelopes, $1.00.
0,000,000 Sunday newspaper resders with 24 | Webpress, Farmland, Tndiana.
ward Newspaper., magazine rate-guide, LETTERHEADS, Envelopes, business

free Chicage Unlon Agency, 20 West Jack-
gon, Chirago.

cards, 500, $1.00. Garfleld Print, 46523 E.
4, Cleveland, 0.

LEARN Advertising oquickly at
Eas¥ practical plin. No text books. Com-
men  school education sufficlent. Interesting
booklet and requirements free, Page-Davis
Behool of Advertising, 3601 Michigan Ave-
nue. Dept. 343-B, Chicago.

FHEE—New Advertlsers Rate Gulde, 44
Em [nc‘luduA everything. Lowesat rates

rtising Agency, 140 B.
nnrbwn thlum.

ADVERTISBING Placed anywhere, Help-
ful, free service. Raie guide book [ree.
Baker Advertizing Agency, 180 W. somn,
Chicago.

home.

BUSINESE SERVICE

DELAWARE Charters; fees small: free
forms. Chas. G. Guyer, Ine., #0101 Market
Bt., Wilmington, Del.

INCREASE Your business! Have perma-
nent New York address. Buslness, personal.
Mall forwarded daily. %2200 monthly, As-
soclated Bervice, 1457 Broadway, New York,

ALL International legal matters. Lle.
Vietores Prieto, Mexlecan Attorney at Law,
P. 0. Box 122 M. Juarcz, Mexico.

COLLECTION SERVICE

"RAD Debtz" collected
eollestion, no charge. Amerlean Adjustment
Assoelation, Department P. M., 7, Bouth
Dearborn, Chicago.

RUBBER STAMPS AND OFFICE
SUPPLIES

NAME, Adidress, 2 llnes 205e; 3 llnes
A3e. Btamp Works, Auburn, Nehr.

2 LINEE 25¢, & Lines 33e. Tubber Stamp
‘Works, Centerport, N. ¥.

CUSHION Mounted, one—two lines. 25e.
Three 350, tamp Works, 814 DBradley.
Peoria. 111

TYPEWRITERS, DUPLIGATORS,
OFFICE DEVICES

MULTIPRINTER $1.00 Postpald. Letter
glze duplicator with supplies. Multlprinter
Lomnany. 5710 Woodlawn, Chicago.

POCKET  Caleulating  machineg, Adds,
subiracts. Trstructions B }[‘I.I.rhc'll;,
10407 Lexington, Kansas City, Mo,

DUPLICATORS — Stencils, inks. offics

everywhere. No

supplies. Catalog. Wholesalers, 4834 Read-
Ing. Cineinnatl.

NEW 3$4.70 Agtomatle adding marchine,
Fully guaranteed. Razselt, 14584 Hollywood
Avenue, Chicago.

ENCLOBE Thiz ad. for atiractive prices,

samples,  superior  printing, Ledbetter,
dohnsonville, Tennesses,

GUMMED Labels:
20 words or less, Sie.
93, Holyoke, Mass.

1936 STYLE Bond envelopes: letterheads,
$1.85. SHamples, quantity prices, 3e. South-
Ern Publishers, Tox 1626Y, Bavannah, Ga.

1Mk NAME—Address cards, monogrammed
ecaze—40e, (Cash, stamps. Hughes Press,
1867 Hughes Avenue, New York.

1000 ENVELOPES Or letterheads $2.00,
Samples. Lawndale Press, Franklin, N, H.

LETTERHEADS, FEnvelopes, statements,
blatters, shipping tags; 2o0—&1.00.  DBusi-
ness eards, parcel post labels; S00—§1.00,
Dollar Printers, 1152-1, Ottawa. Illinois.

5000 ENVELOPES, Letterheads, poste
cards, 6Gxf clreulars—28.90. 1000 envelope
glipa, £1.75, H000, £3.90—poastpaid. SEamples,
Goodprint. Harrlsonburg, Va.

BETTER Lahbels, lower rost! Bamples,
Labelers, 88180 Quimby, Cleveland, Ohio,

DO Your own printing. Save money.
Complete outflts $6.50 up. Write for free

10040 printed, 1m13§,
JBE (Company, Box

with home made press costing less than $1.00.
IMlustrated Instructions 1loe. Carl Edquist,

Odessa, Minn.

PRINTING Qutfita—FPresses, type supplies,
type noseltles. Bend stamp for catalog.
Model Press, York. Penna.

PATENT ATTORNEYS

INVENTORZ: Bend lmmediately for your
coplea of our mew free books, ““Fatent Pro-
tection'” and *'Buggestions on Belllng an In-
vention.” Bisty-sight pages of interesting
facts. They tell how patent laws prolecl you;
kind of sketch or model needed; simple steps
to take without cost: bow successful Inventors
have securcd financial asslstance; show inter-
esting inventions; fllustrate lmportant me-
chanical movements.  With & wo also
send free Evidence of Invention form to help
establish date of disclosure. FPrompt service,
reasonable  feés, special deferred payment
plan, Strictest secrecy. Thirty-slx years'
experience. Highest references. Write us
today, The facts in our books are worth
money te the man with & good invention.
Address: Vietor J. Evans & Co., Registered
Patent Attorneys, 500-I0 Vietor DBuilding,
Washington, I». C.

PATENTS—HRBefore too heavy an oullay of
time or money iz made on an Invention, &
gearch of the Patent Ofce records should ?
made to determine ms nearly as posalble
whether or not the same ides has been pat-
ented before. The eost of this s=earch fs
small, while the valug of the facts It uncov-
ers Is often conslderable. We offer Inventors
and manufacturers a thorough prompt, con-

fidential search gervice—pluz  experienced
counsel and asglstance in every phase of
Patent and Trade-Mark practlee ‘rite for

oitf new free book contalning valuable in-
formation relating to patent procedure. Clar-
enceé A. (FBrien and Hyman Berman, (Reg-
lstered Patent Attorneys before 17, 8. Pat-
ent Office), 58-C Adams Bullding, Wazh-
ingion, . C.

WHAT To invent. List of wanted inven-
thons sent free on request. Useé our lemal
form for recording evlidence of ownership.
Write W. T. Greene, 948 Barrister Bldg.,
‘-’Fuhlnﬂm. D, O,

PATENTE Procured in  all  countries.
United Btates patent attorney fee §50; Can-
nda §20. Rellable preliminary patent search
£5. Mechanical and electrical englneers.
I"atent sales service on commisslon basiz for
meritorious inventions only. International
‘.I{:I:ll.mt Co., 1753 Fifth Avenue, New York
Tty

PATENTS, Low raltes. Bamuel Goldsteln,
275 ¥, Gunhill Rd., New York City,

PATENTSE—Trade marks—Personal gerv-
fee, reasonable charges. Prellminary advice,

detalls. Welsey Co.. H-24, Meriden, Conn. | hook and diselosure form free. Irving L.
MIMEGGRAPHING £1.00—100; £5.00— MeCathran, T0UR Internatlonal Bldg., Wash-
10a0.  Rucla, Box 292, Albany, N. Y. ington, 1. €. HReglstered Patent Attorney.
100 NAME Cards  25c. Hamples [free. “INVENTOR'S Gulde'" contalning 100
LCard Co., "C':'Fha.nlr.. 1\’ mt-:i:lmnlruluajnm'uti-nemsuaml ldlricc Ilﬂmlrd““-r
e TR T enting, selling Inventlons, alsa “'Reco of
“h:';'n!‘Ir’&r;bﬁuml‘elg'th“lﬂgg'& "ﬁ_ﬂ“mﬂeu Invention™ form, f(ree., Frank Ledermann,
X - * | Patent Attorney-Engineer, Sulte 2024, 154

Lashton.  Wiseanzin.

1 ﬂl]ll} LABELS, 1x2, 3 lines, 60c money
order., Extra lines 10e¢ each. J. Skeba Irint,
209 Lawrence, Home, MNew York

50 BUSINESS Cards, 25c, postpald
Ferguzon's, 522 North Senate, Indianapolbla.

BETTER Grade printlng, reasonable priced.
Pree samples. Fronomie Press, Leonia. N. J.

1000 RURINESS GARDEI card case, $1.50.
Miller, Printer. Ambler,

PRINTING OUTFITS AND SUPPLIES

HAND Presz, type and complele printers®
supplies. Advise equipment you need and
we quote prices: or send stamp for catalog.
P. Ieiffer, 71-A; 6 Columbia St., Newark,

N. J.

PRINT Your own cards, statlonery, elren-

lars, advertlslng, etc. Save money. Easy
rules furnished. Print others, big profits,
Junior preis. $5.90: job presses, %lnl'
$£149. Write for details. Kelsey Co.,

Meriden, Conn,

PRINTING Presses, type, Inks, supplies.
Lists 3¢, Landls, Richland, Pa.

Nassan Btreet, New York.

P \'rl' nNTSE. Frulr('l your fdea I:: securling
free ““Proof of Invention™ fal ixrap-
tional personal service. I'stablhher] 1!:I'I}G
E. E. Yroooman, 371 Woodward Bullding,
Washington, D. €.

" PRACTICAL Inventlons now saleable be-

fore palenting. What have wyou? Wrlte
Chartered Institute of Amerlean Inventors,
Dept. 4B, Washington, D, O,

PATENTS. Booklet free. Highest refer-
ences, Best results, Promptness assoped.
Watson E. Coleman. Pllent Lawyer, 724
Ninth 8t., “:;hinrtm .

L. F. ﬂi"\TJ-I)LI‘II
ing, Washington, D, {}
and information free.

2ﬂ Victor i]uﬂd-
Low cost. Beok

PATENTS. Instructfons “How to Estab-
lish Your Rights™ and form, ““Evidence of
Conception''—aent free! Lancaster, Allwine
& l:umméal, 411 Bowen Bullding, Washing-

fon, 1Y

INVENTORS—Rend for free booklet “'Pat-
ent-Benge."" Informatlon based on 64 years
experience, Larey & Lacey, Deplt. BA, 635
F Bt.. Washington, Ih. C.
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FOR INVENTORS

INVENTIDNS WANTED

PATENTS—Hefors toa heavy an oullay of
time or money la made on an Invention, a
pearch of the Patent OMee records should be
made [0 determine ns pearly mn posslble
whether or nod the same lden has been pat-
ented before.  ‘The rcost of thls search
small, while the value of the facls It uncov-
erd s often conslderable. We offer Inventors
and manuficturers a thorough prompt. con-

fidential search  service—plus  experlenced
counsel ond  mssistance In every phinse
ateot ond Trade-5Mark practiee, rite for

our new free book eontaining valusble infor-
matlon relsting to patent procedure. Clar-
enre A, O'Brien and Hyman Herman, (Heg-
istered Patent Attorneys before 17, 2 Pat-
ent Ofee), 580 Adams Bullding, Wash-
Jngton, Ir, C,

INVENTORS: SBend Immediately for your
roples of our new [ree books, “"Patent Pro-
tectlon and ""Huggestions on Belling an Ia-
vention.” Bixiy-eight pages of interesiing
facts. They Lell how palent laws protect you;
kind of sketeh or model needed; simple steps
to take without cost; how successful Inventors
have serured financial nssistance: show Inter-
esting Gnventlons: illustrate important me-
chaniral movements.  With books we also
gend free Evidence of Inventlen forin fo help
establish date of disclosure. Prompi service.
reasomable fees, special deferred payment
plan.  Berictest secrecy. Thirty-six years'
experience. Highest references. Wrlte us
tindlay., farta In our books are worth
money to the man with & good Investion,
Athlress: Vietar J. Evans & Co., Reglatered
Tratent Atterneys, S501-D Victor Bullding,
Washington, Ib

INVENTORS—=Ideas developed into prae-
tical inventions, Working models built. Low
prelees, Confidentlal zervice. HWeos-Panl En-
gineering Co., T22 N. Gay Bi., Baltlmore,
Maryland.

PATENT Drawlngs $5.00. BSpecifications
written. Ormond Munger, Washingten, D, .
Hethesdn Branch.

INVENTIONR Developed, models made,
patents otdained through reglstered n-lrnt
atturneys: $60 for slmple patent application;
tetsus,  inventlons finanesd, manofartured]
Patents sold 10% commilsslon. Permanent
E'nltn'. f:!LlhEliun 2 monthly per wmodel.

ealgng, drawings, genernl machine, experl-
mental work. New Jersey Inventlon Devel-
oping Corp., G50 Church Street, Sulte 1077,
Mew York Cliy.

TO Inventora: We are In the market to
purchase n good patent, rr!l!ruh‘lr a =mmall
ftem mmle of metal. WIIl purchise sutright
ar rayaliy. I‘urrlll:-l.nl Agent, 241 Front 8t..
New York, N. T.

l~‘-=l"1‘ ARLISH I*r lorlty date s “Protecto-
peal,” three 25e, Dobper 2884-C North 54,
Milwaukes,

WRITE, Obiain, sell your patenl. “In-
veiitors” Handbook™ tells how, %104, Tnsti-
tute Publicutions, 4213 - 17 Avenue, Hrook-
Iyn, Kew York.

INVENTIONS Patented by farmer patest
offies examiner. Bamuel Goldsieln. Bee
“Patent Attorneys,*

TUNPATEXNTED Tdeas can be gald, We
fell you how and halpﬂ{}au make the gale
Ttartleutars. with et manufacturers and
wanfed Inventions sent free on  request.
Write W, T. Greene, 844 Barrlater Huihl-
Ing, \\n-hluuluﬂ. D O

HAYE You a sound, practleal invention
for sale, patented or unpatented? I so,
write Chartered Instltute of American In-
Aentors, Dept. 4A, 'u'.uhlnrl:un D

SELL Your patent through o small elassi-
fied ad In Popular Mfrhlnku Muny Inventors
have Toumd buvera In this way. Ask
aroaf—1°'11 gladly send It fto ¥you.
ohnaon, Manager, Classifled Ad.'urthlnl,
il K. Omtarlo Hl.. Chirago.

INVENTORB: ““Making Inventions Pay."’
our H2-page fllustranted book, malled upon
recelpt of 3e postage. COrescent Tool Com-
rany, Ivept. &, Clocinnatl. Ohio

PATENTS. Low cost. Book and informa-
tlon free., L. F. ‘H.lm]:r]ph a02-C Vietor
Duilding, Washington, I, C.

INVENTOR'S Universal Eduwesior:
talna 900 mechanical movements; 50 per-
petual motions; Instructlon an procuring and
selling patenis mnd selecting an  attorney,
cte,  Buggests new [deas, Price $1L.00 post-
]_'Ii“l In TI.B. A, Addreds Alberl E. Dietrich,
511-B Colorado Bldg,, Washington, I, C.

GRILLE Or register for forced ale, Pat-
ented or unpatented. Wil buy owtright or
manufacture on royalty basis. Address Pur-
chasing Agent, 2119 Washington, Kansas

City, Mo,

WILL Pay rcash for your Inventlon If
Errm:tiﬂl. \.'urlu today. Darby. 124 Church,
fuffale, N, Y.

FREE Book—Protecting—Belllng  Ideas.
Quickly. Inexpenalvely. Invenior, 18B01-18
Hireet, Altoona, Penna.

WE Bureessfully sell invenilons, patenled
and unpatentel Wrlte for proof, and tell us
what yoiu have for sale. Chartered Institute
of American Inventors, Dept. 4-C, Washing-
pon, Tr. .

BEMALL Inventlons wanted by manufsetur-
ers. I'H hal aell your inventlon. Stan-
lex Hull, 73 Euclid Avenue, Cleveland,
i,

INVENTIONS Wanted—IMatented, unpat-
ented. If you have gn fides for sale. write
Haptley's, Ine.,, Bex 923-E, Bangor, Maine

PATENTS FOR SALE

POPULAR MECHANICS ADVERTISING SECTION

EYRAY'S Catalog No. 38—Englnes, mod-
ela, castings, wood amd metal working ma-
chilnery. Catalog XNo. U7 modelmakers and
experimenters materials and supplies. Elther
postpald 20 or Both 40e. Canada S0e each.
Caln or stamps. Advance bulletin for stamp.
Evray Mechanics Supply Co., PM-28 N,
Clinton, Chlcago.

TACHT Model Bitings, Tor Zip. \'ln];. l.l?jll

others. Send for  §llustrated list

Fisher., 1002-1 Etowah Ave., Hoyal Oak,
Mich.

EHIP Models—Bulld 187 Flylng Cloud,

Constitution or Galleon, All materials in-

cluding  full-sized plans only $1.60 from
Hancock, 323 Douglas Ave,, Portsmouth,
Virginia.

MODELS—Your ideas developed Into prac-
tiral working models. 30 years' suceessful
experlence; thousands of satlsfled customers,
Confidential serviee guarantéed. HBank 'rll'u-
ences. Hend 3e postage for A2-page
“Making Invenilons Pay." Crescent ‘I‘nn\l
Company, Dept. T, I'.‘.I.n:l.u.nll:l Dhio.

BRAS2 (ears and model sgppliea. Hend
for catalog. The Plerce Model Works, Tin-
ley Park, IL

FOHR Sale—Tatent December 17, 1805,
No, 2,024,204, Detachable handle for coffes

pot and percolator, ‘Andrew Kirsch, Car-
roll, lowa.
PATEXT For sale om new gash holder

made of steel wire. Coold be sold by mil-
lions. Cost one cent to manufscture. In-
vestlgnte thls. Nell Monaster, McKenzle
Island, ©ntarle, Canada.

FOR Sale: Outright or royalty. an unique
flmulating-hunting toy. Patented 17, B,
For partleulars write to Harold Jacobin,
15108 Box 816, Fort Madlson, Iowa.

ROYALTY: 17, 8 patent 2,009 038, 185,
Outright: Canadian patent duplicate of same,
Tire clamp used In palrs to service
center rims. Blze B.50%  Adjustable
smialler slzes; usable with’ wheel on or off

car; neat, strong, lmproved. Cheap (o
manufacture, stamplngs. Orville C. Brown,
Cuba, Ohlo.

POCKET Tlllg.uhu'r for tablet, candy ring.
A. Pearson, 5012 Tloga Street, Duluth, Min-
nesola.

ou‘rmnm Or rnsll'tr'
comb.”  For beauly and  homie dse,
', Fotza, 11!! N, :I RL Chieago, 11,

ELECTRIC Applinnce. Haresch, 1108
131 Ht., College Point. New York.

MANUFACTURERS Looking for new In-

‘uw o FIJI.[I!I.I[II.

PLANS, BLUEFRINTS, INSTRUCTIONS

18 LAWN Ornament hlumlun, up io .'n"'
high, 36c coln, Mod Woodcraft, 1543
Wadsworth  Bt., EIILEI.I.'!F. Michigan.

HOME CRAFTEMEN

METAL Sploning—Coemplete  homeshop
Information. §1.M), Lorraine Sales, 2162
Weat 61, Cleveland, Ohlo.

LAWN Chalr. Pattern cot on cardboard,
Ghe postpaid, J. Creamer, T80 Merrill Ave.,
Lowell, Magsa.

LEATHER For all purposes, Leather-
crafts, 126 West 90th Btreef, New York.

“MODERN Woeod soulpiure.”™ Complete
Instruction book on carving statues $1.00,
Lee Wiood Art Btudie, Centerville, Ia,

TROPICAL Womls of Cubs. The most
beautiful woods. Send 10 cents (coin)  for
descriptive lternture and prices, Dr. W,
F. Ordelx, P. 0. Box 1283, Habana, Cuba.

LEATHERCRAFTEMEN—Write for fres
Instructions and price Wsf of leather, tools
and beginners” kits. Hend Sc for sample
cardi.  Addresa Wilder & Company, Dept,
F, 1038 Crosby Bt., Chlcago, IlL

ventlons should write W. T. OCreepe. 939 WATCHES, JEWELRY, PRECIOUS

Barrister Bldg., Washington, D. C. STONES
MANUFACTURING AUSTRALIAN Opals, all varieties, good

assoriment $35.040. Asts  free.  Norman

‘ED}ES. Ell.lmn‘inn.i ll.ihl:ﬂ mlnu!lrf.urh:l:i HSewnrd, Melbourne, Ausiralia.

development  englneering, ARELTOO) HAVE One half on_ gusranieed watch re-

& Tool Works, Kansas Clty Mo alring, Crystals  15c.  Price st free,

i ll.lﬁl'll‘.\l‘-'ftl'ﬂlﬂl;l ."lllﬂlfu!ulllﬂ.I E“?ﬂ' ﬂ;:nlljn‘ aul Jewelry Co., LaCrossa, Wia,

ngs, brestwork, castizg medlds, yulcanis'ag LEARN Watchmaking., Lessons, practice,

moulds. Catalog 3e, Baums Metal Spety.. movement  $1.00. Catalog 5t LEWRTLE.

JEansnd_City, Alo.

TINVENTIONR Manufectured in ARy fuan-
tily at low cost. Stamplogs, dies, models,
ete. Estimates and free eatnlog. Cresvent
Tool Co., Depl. X, Cincinnatl, Ohiae.

MODELS AND MODEL SUPPLIES

ALUMAWELD Suoccessfully  solders alu-
minum, die enst metals and east fron. For
Information  adidress—Alumaweld, 2444 Be.
rkway, Chiragn, Illinois,

MARINE Type stenm engines. Exeellont
for ship rnndeld. IMMusirated clroular  for
stamp. Detrolt Model Engines, 4400 Trum-
bull, Detroll. Mirh.

MODEL Bteam locomotlve 37 seale.
ily made. Partleulars, casting lst,
20, Lilttle Engines, Box BI1G,
Callfornia.

POWER Models, steam, gasoline, electrle,
accegsorfes for ships, raliways 80 page cal-
glog 3%, Chas. Cole, Yentura, Callf.

GABOLINE Model supplies. Kits, Ll
free. Newark Model Alrplane Co., 51 Jacob,
Newark, N. 1.

M{}[It"l.- Makers Iathe. Particulars for
dime. Depay Alodel S8hop, Muonele, Indlana.

MODEL Alr_cooled two cycle gasoling mo-
tor. Clreulsr Se,  Anbon bay, Hahway,
New Jersey.

Eni~
whoto,
Wilmington,

I BELL DIatents., Established in 1800,
Charles A. Beott, T7T73PFM Qarson  Ave,
Rovhester, N. Y.

CATALOG 1TA. 13¢ listing blue prints,
engines, teols and supplies. Howardee, 2417
N, Ashland, Chicago,

Bixth & Olive, Bt. Louls, Mo

OLD GOLD WANTED

CAEH For old gold teeih, crowns, bridge-
work, jewelry, watches. We are smeliers and
refiners and pay you high prices, because we
refine. into dental gold. Batlsfactlon guaran-
teed or shipment returned. Free information
—Ir, Welsberg's Gold Iefining Company,
1503 Hennepln, Minneapolis, Minn

CASH For gold, teeth, Jewelry, watches.
High prices pald day shipment reeelved,
Satlsfoction ahsolutely puaranteed or artli-
cles eheerfully retarmed.  Chicago Bankers or
Chicago Assoclation of Cominerce are your
references for honest dealings, Information
free.  Chicage Gold Smelting & Heflning
Co., 300-F Champlaln Bldg.. Chicago.

FOR THE HOME

CLOCES: DBulld your own grsndisther's.
banjo, shelf, Thousands bullt seccessfully.
Bome with beautiful chimes. TMrectlons 10e,
Partieulars free. Clock Company, 1073 Raff-
ner. Philadelnhln.

OUR Family coat-of-arms 11x14™ oll
palnted £12.50. Deseriptive color  sketeh
5i4xT”, $1.00. Selden, Heraldlie Ariist, 1600
Laburnuin Ave., Bichmond, Va.

BUILDY A summer eottage.
mountuing, 1rnlmr Comfartable, ]nt:nun-
alve. Can be used all year. Cholce
deskgns. Bhketcheés free.  Masonlte, 111 W
Waahilngton, Chirago.

Ideal faor
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TOBACCO HIGH Prices pald for old books, newspa- GET In bz money ocarning class: operate

pers, pletured, ehvelopes. Buden-kKaye En- radlator repale shop, easy work., Complete

GUARANTEED Tennessee's very finest, | terpriaes, Plymouth, Pennsylvania. directlnne  $1.  Perry Laboratorles, Eliza-
“Golden Heart'” mild, wellow redieal chew- bath @ty NG,

frig oF smoklmg. O Ibs, $1.00 postipald. FERSDNAL MAKE Yuur own blue prints, Instruce

Erneat Jolley, Dresden, Tenm. tons including sample traciog and prints,

LK ! :l.luljumr mitder, golden yellow BETUTTERING And stammering easily and Postpald $1.00, Drawlng outfits as low aa

smoklng or rich ripe chewlng, five pounds, effectively correcied ai

hotoe.,  Hoalilet frme. 8050 post pald. Rapld Blue Print Secviee,

$1.00. Biverview Plantation, 211, Cottage- | Faul J Wholfe, Box Pittshurgh, Pa, | Cedsr Raplds, Towa. s _
grove, Tenn., FIEE, Important literature on the attain | o BOMAND Purs the world's Rlhest_prices

FREE (gars, plpe and clgareite roller il‘l],." aml mualptainiog of natural health, Dr, _I"'r "l:-1 1:1|1|'|-|‘i_ l‘?l:lﬂ' ﬂ'l.l:lf;l‘.‘ji'I el B.:I.'Lid“_'lllllll.li-.
with Galdieaf gusranteed chewing, smoking ’ Harnes, G208 Blgelow Bldw, Seattle, HifrorLan Sitdcs our full page advertloes
or clgarette tobaves, O Me $L00, ten $L7T5. | Wagh, "'"}'!‘L;!% J‘;:fs “?:"" T TP
Co-Uperative Dealers, Sedalis, K. FOOT Eul‘h-re:z: Biop having tlred, Il-l':l' kills Insvcts nut;mlzlilf-‘n‘";'tf !Jl;zl:!u::rﬂir I;S:‘:

RAZOR BLADES—SHARPENING o et s ’Il“EEm.*:i 35 Pk MO | ude.  SLTG uwp  Literatre free. - Sauer
] L. N Bros., Emst Oaklamd, California.
< ROMANO Fays the world's highest prices | — FIND Gold, professlonal miner, sric-

SHARPEN Razor blades the new wat. | for old coins, puper money, encased stumps, | tor, fortune hunter's methods, equlpment.
Request Information. —Nu-Sham Produels, | Importsnt! Notiee our full page sidvertlse- | Ten plece kit $2.50. Guaranieed, Mineral
P, 0. Nax 24, Fremont, Ol ment on pages 294, Research  Laboratories, 405A Montgomery,
1’-‘]-:hl:x‘[-ihuuFlltl':‘jI“rliljﬂ:;L’i‘!nlll:‘F‘HF;;T::“ MISCELLANEOUS o )

- L T k. i m DBABY Coleulator—Adds or aubtracts with
ville, Mo. L eage,  F1.00 postpald  Marker Blllingsley,
iy SO JERT o | oAl Py et st | Stk det

ayfalr dge, . Ll ments on olgareties, eards, I-IU'IZ n Bam- CUTE  Anvhocy ke. EI teh
'I‘lill'“‘i.lllﬂphill aF ML II-I,II;LLI:II.'WH Bales, ple,  dime, \Tu_!lmqrh I'\Tl’i I, Cloeinnntl, TOCESS, leg::fﬁ:gn;f’g“ﬂ:“ﬁ;m, [nﬁﬁlagnﬂ
ALALANG, 'i' : ; T ALASKA—Learn lest |rln"H‘ ppiulation or_stamn, T . Doy, Windfall, Ind

1‘-"-?{:‘3‘!! lat “L"t'"“‘n:“:;'“' lﬁtn' i B doubllng wome seetions. Remd £1 for maps, CALIFORNIA Hea ahell=—Tforty differant
Totter Wetlerqulat, Ikoelkford, - analyses, opportunitles. Ooe area never cold | nemed 2100 csialogue, Tom Bureh, 633

25 DOUBLE FEdge Ulades—35c. (Post- | gy Waahiogton, Iv. ©.. has coal for ioking, Gitth, Tnglewood, § Callfornin. R
peid.} Royd Service, Lima, Ohla. beach gold. moose, fshing, trapplng, farm- | — HOW ‘To Win Prise Conlests, price 5ie

TATTODING :Iﬁndi. Alaskufocts, Box 1282, Juneau, l:pq:d:. ]5[!'11:!:12 ]wlnnlnq_illuﬂuma eiven
Alaska. reg with each hook amed, 743 Ban Jullan,
— FORTY Mlnerals., $1.00, Llst and sam- | 13 Angeles, Cullf,
l"'l-:;iB'ULIIITI:Ll:L Tlg!':ﬁ!nﬁntil:‘lm?f t“":,lf;‘l'l_‘:r; ple, 10 Oliver Atkin,  Tariffville, Conn BRONZE Talilets, desk plates, wall plates,
ACLORED TALSS, o SOuo SRS RER | CASH_Income daily siivering mirrors ap | Memorfals grave markers, Bronae, brass
TATTOOING Outflis, supplles, Iilusteat- ! . and sluminum casting. Wandkey Pattern &
LH 0y ULELRS, home.  Flatine sutoparts, tablewsre, ete. | ey Co.. A
ed list. Waters,”™ D66 Pul-tnam, Detroit. Comtination ootft. Write Sprinkle, later, oundry o, Anderson, Ind

288, Marlon, Indiana,

MONUMENTH §0 Up delivered, arected,

FOR BALE OR EXCHANGE

guaranteed. Thotsands sold. Calalog free.

DELUXE Treasure finder plant, $1.00. | Yyarile @ranite Factors, A-17, Oneco, Fla,
1,000 BWAPS In Traders Bullerin, Sam. | Erte_offer._ Cloughart, Grapiing, Michigan. POUKET Murllage pencii—fustens any-
ple copy, l0c. 100 N, Wells, Chicago, GOLD And siiver locater, $3.00 postpald. | thing. Stops runs in hoviery, Just molsten.
30 days free trisl. Write Henry Bergpman, | No spliling, no waste. Sanitary contsiner,
WANTED—MISCELLANEOUS Box 8P, Springfeld, Missourl. lde, 4 for ‘.!"m, Glidden, 78-7 Elder,

: PRM?TIEMI,.--P]rnuu:I':[n = I.'nnj-ulr!.“(‘.n.glnf ‘*"f:ll‘f;:‘;ﬂi = - T
g =Ty =] c postage, Qi Rr CENRnIcs SEREILDT, FuvE I0ATKETH, el ul, last-
|I|}:||‘:rﬁiqll:1t.'urﬁnpﬁ:." lr:r‘izfnrg!:jw:ﬂ.m}'!?ls}ll: 20 'E. Ontario Si.. Chicago. Ing memorials, $6.50 up. Dlwounts to
vising quantity, Zimmermann, 3214 Herisan CAHSH Pald for bulterflies, Insecia, Ses ngents. Intand Monument Co,, 247 W, Chest-

Ave., Chirags.

Alnrlale Display Advertisement on page 134,

nut St Walla Walls, Wash,

AMATEUR Cartoonists can earn §$35.00

MIDGET Rocing cars—HBulld one youor- ECTENTIFIC Astrology, One doliar. Bet- X
gell. New book tells all about them. 50 | ter this year. Stars tell how., Birth, hour, :"';rﬁl‘:'m:,m“ 1‘,!'{?' Hdv:;ﬂl,!.“f'm'ﬁ"'{nm“!ﬁ'
ilge{ $1.00. Popular Mechanles Press, 200 | day, mwonith, vear, Hose M. Thompson, Box ' e, X ALY, ATEVIE, L1
g, Oplarls Bt., Chirago. o, 168, Hoerrlsborg, TIL : WHOLEBALE Bupply sources, hallf mil-
CASH For weed microscopes, binoculars, LET Fortune amd @ood Iuck sorroumd you rlim“ﬁrmu. e el Agwity, Gl
llde rules, drawing sets, surveylng, seiem- cternally hrough [hldi orienisl mascot, con-
tifle  instrumenis, marine eguipment; ecom- slstlng of minfsiure heads of 7 Japanese T“I'J*"EI:BB Beekers—Make ?ﬁ“rm Il'ﬂld
plete Ubearles amd stondard seis. Hend de- gods of prosperity and happiness arelspbeally finders.  Wysd, 104% Frances, Joseplh,
todled Hst. Highest prices pald day ship- arranged on o Big patoral shell. Buitable ag Miszourl,
ment  receldved,  Batlafaction guarspleed or surprise gL, Price $1. Post free. ', O, SWAPPER'S Friend, N4. Ealine, Mich-
shipment cheerfully returned, Elwan's 2302 check or Ingoiries to Belehw Trading Co., igan. [Interests swappers, colleclors, sports-
VanBuren, Chicago Tairumachi, Megurckw, Tokfo. Japan. men. Lie year, sample 10e,
A STEADY CASH BUSINESS S LESSONS ON THE T"ﬂ_
Operate s “chain™ of e pranut and chewhng gum vending ma-
chines. Large, steady profits, ms prople eat peanuts and chew
UL iy, Btart with 2100, Write for details wl
D. ROEBINS & CO.
1141P DeKalb Ave. ERODOKLYN, N. Y. “_'Lﬂ':_"* t'_—ﬂ':-;-_r_:‘,":_“ﬂw
'''''' Populw manry-mak nr-u—nl.r:hp—plp
* Galdns I... Feasl :.., A =
OLD STAMPS WANTED Ll 8 R
HHI'I'EIJI ACTS SUPPLY €O.

WE PAY

Old stamps (aa lnte na
11]'_':'.-'} now gathering
d 4- in jrrllr uiiie,

. i il

T0$1000.00 EACH

Al CASH PAID
FOR OLD LETTERS
WITH STAMPS O

ARCADE STAMP & COIN COD.
36 Exclid Areade, Cleveland, 0.

AMA_ING
(AN ;o017 OPENER

BOTTLE

WORKS BY NEW
MAGIC METHOD

hlkh:krrq- 1 -I-um-.-u. waitimg for it. 1ok
Wi al LI pens  Cans,
Botiles of any sige, L..hp-p.- o et¥le in b 1.“{ Takes off entles top ol ran, Teaves
welvet smoeth edges. o i, brumed fagers. Removes tabiesk jar tops lo-
stantly, Fitson walls always ready, bandy. Mensy-bask gusrantes,

e

Leawes AGENTS! BIG PAY EVERY WEEK
_5"“”",' Brartling dunnu-lhlhn mnkes instant mles. Amasiugly low prieed.

Eidoes “IIDG-M Bellimg Plaps pour mosey inle your pocket, Trial
R = mam

Hlﬂ IC PRODUCTS COMPANY

4234 Cozens Ave., Dept. CD-I70, St. Louis, Mo.

flllirpl'*m- Far Fan™
BOE GF04, INDIAMAFOLIS IND.

ELECT

RADIO - REFRIGERATIOMN -
DlEEE?;ELECTsHlC FD?LEHFI
ick{s-in SpareYime ot Home

-by Practical Shop Methods

MNew ensy war to prepare for jobs lending to ssinries
of B0, 340, 150 5 weok. Opportunjtien to eam S—§10n
weak nnd maure whils traming, Learn by doing gctonl
Jobo n yoorown bome slectrical sbop. FEleotrical Eguaips
meent o Appareins sepoldieg ot po exbm oot fo mokey
training practical, "-Iu previons experieste or edvanced
s oRIMIn. ST oney back |7 nof sstislfed.
Write fur FHEE IN.JI'PK of Facts and Oppartanitiss Doy
you as & tratned Electrical Man.

i ELECTRIC INSTITUTE

@I_a_l_n

u--.r_-hl"':

=3
J.:.ﬁ.‘

H. W, PETERSEN, Prasldent

1 5840 Addison Streel, Dept. 86D Chicago, Hiinois I
I HAME AGE ]
BTHEET.
OITY —— BTATE S

When writing to advertizers please niention Popular Mechanica



a high-
powered

J‘,"ﬂm
2981
pages
2000

illustrations

nadin Engineering leraﬂr

Tﬂdﬂﬂ'}' selected by radio specialists of MeGraw-Hill
publications

—ito give most complete, dependable coverage of facts
needed by all whose fields are grounded on radio fund-
amentals

—available at a special price and terms.

These books cover elroult phenomena, tube theory net-worka,
measurements, and other subjects—give speclalized treatment o
all fields of practieal design and ap].ﬁlmtluu. They are books of
recognized position In the lterature—books you will refer to and
h-c referred to often. If you are practical deslgner, researcher or

neer In any field based on radlo, you want these books [or the
n elp they glve in Ilumlmls of problems mmuunout tm* whnln fleld
of radio engineering, 0 days’ examination. lce,
Mnnthlr payments. 526.00 worth of books eost {ml nnw 23,50
under this affer, Add these standard works to your llbrary now; pay
small monthly Installments, while you use the books.

SEND THIS ON-APPROVAL COUPON
McGRAW-HILL BOOK CO., 330 W. 42nd 5t., New York

Bend me Madic Encgineering Libeary, § wols, for 10 days’ l-'lln:lnlraln om

l lﬂlmlnl Im Vidays [ will send 2840, plus few eenta postape, and $3.00 monthly
23,50 = paid, or rolistn books postpaid, (We pay postage on orders seoom-
I panisd by remittance of fret instsliment.)
I Name. ... "
I.ﬁ-dduu........ O,
City spd Biate,
= Pesftbon. ... ..

C-wn Mh.:l

I-—-—-——-_n.

FM-4-30
ot

Banish Boredom ... Earn Extra Money
START TO PLAY VERY FIRST DAY

Picture the joy of playing o snappy foxtrot, dreamy waltz or
mellow old favorite on the Xylorimba, hu reason why wyou
shouldn’t! Xylorimba is easiest of instruments to play and
vet the most spectacular. In constant demand by orchestras
radio stations, at lodge meetings and parties. Marvelous
opportunity to inerease popularity, make big spare-time
money. o bothersome practice or exerciees. With Free easy
lessons you Mluml!y Start to Play Very First Day.

BIG FREE BOOK tells all about Deagan line, liberal trial
offer and easy payments. SBend coupon today for your free copy,
J. C. Deagan, Inc.,, Dept. 9454, 1770 Berteau Ave., Chicago

Bend me, without obligation, fill detalls of Free Trial offer and

ensy-payment plun on the Deagan Xylorimba.
I s s B A T T R L e e s e el

POPULAR MECHANICS ADVERTISING SECTION

Bekind the Scenes of CTRIME !
{F0ME ‘MEN
vy [FORMER
} Authentic Infarmation

Compiled and Edited by former U, 5. G=Men""

p¥ie" Here
4 Are the
] Imiide Facilj=es
UVieful and

Imstruciive

Here are the “inside facts'
on G-MAN methods — of
Intéerest to e H,l—
tves, policaman, imwyers and ail
ailars wha ws Ip etamp cut

:
rlEmr FI'IJ"J.:.I
INVESTIGATOR'S ]HHTITUTE
Matiomal Press Bldg,

Drept. 604 Washingion, D, C. !

NEW MIDGET POCKET RADIO

5222 gy

speeiml

te Everyone

Fits in_nany small pocket
eanily. Weighs only 4 cen, s
shown. Comes in four beautie
ful eolors (Blaek, Blue, Brown,
Bilver), NO tubes, batteries,
or slectrieal connections
needed! Nothing to wear or
nesd  replacoment—uwill last
for years—ouly one moving ]
Baparsies amd recelves broa :'nll
siations with beswtiful rlenr tone.
F-nn wp to 50 miles—MUCH GREATER under good eonditions—very little static or
miorferenee!l Can bo wsed by ANYONE ANYW lEHI” KO CRYSTALE TO Al
JUBI Abslutely complete with midget Ehnun mEd uutrnﬂm:l ta use while in bed,
heitals, st home, autos, ofices, enmps, on bieyeles or any p iy mny be, No eom=

jrated or messy hookspr—inkes anly o seccnd o mnn:r!' TI! I.H-.'.u'\ B OF BATIE=

IE OWNER THEEE ARE FACTE., Bend only $1.50 snd E:p-uimnn £1.90
plus p-a-li-an on_ArT vll -I' i 12 Gl H ash, Money Order, Cheek). Idenl Gifi. Gunr-

te Color. DER NOW! [Fareiym orders 8852 axtra.)

FINYTONE RADIO CO., Dept. P-4, KEARNEY, NEERASKA

Established
1902

New York
Electrical

Ask for free booklet S ChOO]
44 West 17th St.,N. Y. C.

CIVIL SERVICE

VALUABLE INFORMATION FREE
COLUMBIAN CORRESPONDENCE COLLEGE
WASHINGTON, D. C.

LEARN AVIATION MECHAH{ICS

Secure thorough training in airplane
and engine mechanics, Complete fight

N E u N FPrepurs yoursell quickly for today's biggest oppor-
future. Start pow while it is still newl
Make more money s 8 DENTICIAN. We shew

training—modern equipment.
tunity—NEON or “gmseous tube™ lighting —
FHEE Booklet deseribes practiesl low-eost home-study courss. Write!
||=~| hn’-’ Gldﬂ: sehool. IRenl Laleraisry Traimin

ROBERTSON AVIATION SCHOOL
moat widely ueed medium of lighied displays, the
COMMERCIALITE LADJIRATORIES, Depi 47-F., OMAMA, NERR.
Eaay terems, Tools FIEE, Ask fer E‘ll:lh‘ P,

$t. Louls Municipal Airport - ROBERTSOM, MO,
future's grestest pource of ilumination. Splendid
ECHANICAL DENTISTRY
N l'q h"lm of HEH‘IIIIHI.. DENTISTRY, 125'W. 31 81, . 1. C.

START OWN BUSINESS RESILVERING MIRRORS,

REFINISHING METAL, plated articles, auto parts,
reflectors, tableware, ete. Experience unnecessary.
2mall investment. Combination outfit. Write
SEPRINEKLE, Plater., 120A,. MARION, INDIANA

Earn Cash ez Home!

Mrs. M, M. earned $267 in 3 weeks (sworn state-
¢ ment) ralsing mushrooms for us In her ecellar!
Exceptional? Yes, but yeur sellar, shed. barn may ba suitobla to
biing modersts inpoms sl winter, Book, snmple frese. Esl. 1908,
umI co. 3848 Lincoln Ave. J81  CHICAGOD

When writing please mention Popular Mechanics
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Buitl« BOAT
FOFI PLEASURE OR PROFIT

EASY—LOW COST
with
POPULAR MECHANICS

BOAT BOOK

IIuII:I o boat at home! You can
do It, Juost the kind you've
wnntnd—nuw:r #all, ot row boat.
The “Boat Book” shows you how
in ujmi:ﬂ e atep-hy-atep dircetions.
Spealally prepared for thoss with
limited tools, lttle skill wod
money, Bulld boats to sell for
proflt too, Book tells how,

GIVES PLANS, METHODS
AND MATERIALS

Apntunl working plana and photos
nrn;anl tLult}ﬁlundar nuuatrgﬁuan
makes bul BASY, LE
SEND NO MONEY maturils and roek-bottom

oosts. Hundreds of pictures, No
Write for new editlon of Boat chanoe for mistake. I::nlur.lm aldo-
Pay postinan S5.00 bl lew dllug amiting erate Bons ' Kiake,

AN ’ us few 4 . boal n

oents postage. Outsl U, 8. -

boating terms. wq‘rf.hj u‘nmt
and possessions remilt  with -

enthusiast should know,
order. Money refunded i not Txi0 Inches, 312 pages. Fina

eatisfed. cloth bloding.

POPULAR MECHANICS PRESS—Room 436A
200 East Ontario St., Chicago

Shows

EXACTLY HOW TO BUILD
15 DIFFERENT BOATS

This |5 the new aditlon with 42
added pages, § now boats, and
econverslon of Ford motor for
marine use, Full directions and
details for cabin erulger, racing,
hydroplane, outboard runabout
Ball bonits, nk, Bon ulrd—lﬂ
boats in afl, o seotionnl bont
to CArry oh CAr.

"SHOP. NOTES”:

Ideas, Kinks,Helps ==

1936 SHOP NOTES and
LATHE HANDBOOK

Extra Big Book
Value — ONLY 98¢

For Both

AFEW DF 3460 ARTICLES

IN 19346 SHOP NOTES
Shop Notes for 1046 has 224
va — 360 artioles — 7l

Illﬁ'tn':tlum. Some of the
n subjects are:
@ the man who knows the easlest Alr Conditiont

and best ways of l!uinr thil rgs—t b
fellow who Is up-to-tdate—oeash In
on handy kinks and short outs. Get
Bhop Notes for 10930 and mako
monegy. For many years the halpful,
hamdy gulde for men doing mechani=

Atuto Ownoer Helps
Auto Serviee Kinks
Hrake Tester

Dirill Pross Waork
Eleairipal Kinks
Furniture Making

cal, ecarpeniry, auto repalrng, .
ponorate, plumbing, electrical, jor0 Opetating l‘;'“k"
bullding, masonry, farmln Model Makers Helps
home repilr work, ete. Now resdy Bander for Lathe

—1636 edition and famous Lathe | o ok
Handbook—both for only 99 cents, Tanl Hinks

Welding and Cutting
Wood Turning Helpa
Workshop Kinks

SEND NO MONEY!

2000 Money Making Ideas
for Shop and Handy Men

Get the Shop Notes Library. Com-
lete set & books—Owver 500 pages—  Combination offer above G5
I plotures—2040) money making cents, Shop Notes Library
Ingts, methods, processes and Hme —5  books—$2.50. Pay
saving kinks. They'll pay for ostman plus few cents de-
o T O puio ey Ik U, W04 Doseel:
g ri B now. =Eupp HlOmE, spwhers  Pem
spon exhausted. with order, Order now,

Popular Mechanics Press, Room 436.A,, 200 East Onlario St., Chicago

When writing please mention Popular Mechanics

l.':.l"ih::"
in thealdeat
largest trade
School in
West.
Est. 1905

30,000

Graduates

ELECTRICITY
TELEVISION

j’-l' ] r-l l'-'*-'ru -m.

LEARN IN LOS ANGELES

Learn by practical actual shop-methoda. Full
instruction in Elsctricity, Television, Radio,
Talking Pletures and Commerainl nnd Prosd-
cast Operating. Natllonal's sll-inelasive course
qunlifies you for a suceesaful, profitable future
in the sctively growing fislds of Electriclty,
Mndio and Television, Training mests U, 8,
Gove, licenss requirementa.

We hrl'-]l.'l Findents earn room and board whila
learning. Coach R. It fare sllowed to LA,
from any pari of U7, B, 30,000 graduntes.
Oldest. largest Trado Hrhnnl in Wosl.

MAIL COUPON FOR FREE BOOK

e v

| NATIONAL SCHOOLS

I Depi. PMER-A, 4,000 Bo. Figueron, Loa Angeles, Calif,

Thauzamds of
.-.'.'h'.' irf  wrorth
fatext
| I.-I':-Fr’!f]"z
} : I'rr-' G-

Be master of the most
aclire, besi-paying
Trades, We lear
to quilckly guallfy.

AH'I]“EH"“- .................................. PR, e A PR I

RCON DlTlONlNG
ELECTRIC REFRIGERATION

Moen neodod now in this now, fast-growing feld. If yon
want mesdy work—all year ‘round—good pay, or o
business of your own. prepare NOW. SBuch ground-foar
nn:mriul.nll:ru BB FATE, hlrlnm :_:hil-w ri;lrl. :‘-“Lghl in your
own home (or st our sechool in LT rile todny
for FREE Booklet.

CHICAGD TECHNICAL COLLEGE :2ud
D308 Tech, Bldg., 118 E. 26th 5t., Chicage Yrar

BUSINESS TRAINING

NEWER—QUICKER—SIMPLIFIED!

NEW, complete, shorteut *Business
Tech' courso trains vou, at home, for
promotion and more pay. One-third
the usual cost and in a fraction of the
time. Get out of the rut—nand on the
rond  to succcas—auickly, ensily.
FREE book tells how, Mail coupon
forit TODAY,

Institute of Business Techmnology,
D 6, Chattaneoga, Tenn.

P T I L L EErEsEEsEEEEEssErEsssEsEEuanE
-

* INSTITUTE OF BUSINESS TECH NDL'DGV :
: Drepi. E—m Ehll:'l.lnu-u;l.. Tenn =
! Please simd me your FREE book lnli dotailn nn to how I §
s mn “SBhortent™ to promotion and more pay, at home, in .
B spare Lime. -
8 H
BT AR R i PR PR L of M P :
H

: L R R kL Ly Bl T PP e e S P F L E
"

R TR A A L Y YO ki Sate........i... B
.---l IR NIRRT

Fe



S6A POPULAR MECHANICS ADVERTISING SECTION

Amazing Machine, with
— - i Efficiency of Arc Welders
j B Selling for 5145.00 and
More Offered at Breath-
Taking Low Price

. Now You Can
Own a Complete, Full Size,
Electric ARC WELDER for Per-
sonal or Shop Use—or Go into
Welding Business for Yourself!

Here'sthrilling news! A full dize, heavy duty Commonwealth Electrie
ARC WELDER—only $20.501 Not a toy, but a big, 150-pound
man-sized machine that does all types of welding, uses all kinds of
vods, welds all metals and alloys with sgqual efficleney—every thing
from heavy motor blocks to fenders. Welded steel hns strength of
70,000 pounds per square inch. The Commonwealth I8 & sturdy,
welded-steel-construciion machine, yet easily portable on easters,

Works from 110-Volt Socket

Bimply plug into any Ught socket with 110-valt A.C, current. Then
uu%?rgm? to wield! Economical—eosts only o few pennles an
our to wse, Often pays for itsell on first or second job. Comes

eomplete with gopgles, welding rod, lunltn. ete, Nnt.hll:!s_rlag to buy.

{Flux [or soldering and earbon for brazing also supplied.) Equlpped

with safety fuse, Crystalline Finlgh eablnet. Simple, complete In=

struetlons show you how to do even eomplicated jobe eastly, guickly,
without experience, Learn welding trade—good jobs always
open for welders,

3“ DAVS Tn IA.L Bend only 810,00 now. Weo will

lhlll l‘unm1'.|'Lv|:|1:|.'|l|'lll.lth1 A RO
WELDER complete to yvou, [. 0. b, Cineinnatl by frelght ©. O, D,
for balance of £19.50. (BEhipplog weight. approx. 160 Ibe.) Tse 30
days st our risk. I not dellghted, return machine and we'll refund
money you pald us forit. 1f you want eomplete (llustrated detalls
before ondering, rush name and address to

COMMONWEALTH MFG. CO.

Dept. C-12, Dakley Cincinnati, Ohio

WI’I‘Hl]l]’I"
LGLANSNEN!

7" The NATURAL
EYESIGHT SYSTEM Gives
Your Eyes a New Deal

If you wear glasses, or think you should, our FOUR
MOMTHS' TRIAL OFFER—cantaining the inspiring story
of glasses discarded for Mearsight, Farsig Astigma-
tism, Old Age Sight, Eyestrain, Weak Eyes, Eye Muscle
Trouble, Etc., as teld by USERS AT HOM of this
Hwo1uiiun.w System—will be mailed FREE upen request.

NATURAL EYESIGHT INSTITUTE, INC.
Dept, 64-H Los Angeles, Calif.

| T} VEST POCKET ADDING MACHINE

[ Thous u-uL_ ol ¢

s e W " K t & Lo ulkhs capackly, - Bimpte and

‘ } FREE $6).50]))
£8 8 —SEND NO MONEY— Tetal Cont

i TOR | Teer 10 _..h._ “ —

i ANIE OF § IZFIED DEER rite for
Ageni iy citiom. CALEULATOR MACHINE CO. iMirs.
P. 0. Rox M8, Dept. 31, CHICAGD, ILLINODIS.

SSON FREF

Teat your own abllity. Yoa study from
large photoa of artista® models just as they
pose in the life cliss. We will glodly sond
oa the firel besson of Towertown Boodios Hesd snd
irere poursd absolitely fres, You sra the sola
jankign, Jamt send youif pime &5d eddress knd 10e
to cover meiling enst. No cblaiion,

Towertown Studios, Inec., Depl 438
620 M. Michigan Avenue, Chicage, ML

Balance as above with 1-50; 1-20; 2-10; 1-5
and 2-2 gram welghts basedi 3] “x3 8" -§4.75,
Catalog with 3000 (Musirmiicns of lsborsiory spparsius
el for M. Catalng Hsiing 10,008 chamiemls, drags,
flavors, oie. mpd 1700 sebenillle books semi For 35
Whalesale Price Lisd D000 fl. 10e.

Laboratery Materials Company, £33 E. Tlst 5t., Chicage, Il

fita?
ri INCLUDING: ||
M a k G I t Toys, Models 2l |

Mewest edition: 480 pages, B33 pictures, Auts Kinks

Blee: TxlOzl'y inches. Bemy postpaid Radio Equipment
anywhers upan recaipt of price Workshop Toals
ar C.OD. in UB.A payving and Machinery
postman prics and poscegs. Articlea on Wark-

POPULAR MECHAMICS PRESS | Leather, Glass,
200 E. Onlario St Chicago | ! |

900 WORKSHOP

“putter’” wheg
ou ean make hundreds
of articlea lof bﬂll.“_j'.
utility and dollar asd

cent pro(ts

Furniture

y I f 'y i ﬁ:rﬂlnﬁl‘.‘qu:pm-n;
o u l' s e 5':‘]“::! E:p:ipr;unl

ing:
Send for d0f Wood, Metal,

Room 436

Ete. Ete. En:.!'

$ MONEY-MAKING $
OPPORTUNITIES

For those who need larger Incomes or must seek new occupatlons,

The following worksble, tested plans are adaptable both to the
nevds of the coontry or city dweller either for part gime devel-
opment or principal lné0me souroe

Every idea set forth in these books has been used by others
for ﬂlﬂ“T. They are well worth your consideration,

Plan No. I—1000 Ways to Make 31,000, Praclical new book
of tried, tested methods (hat work that you too, can Use.
Prica $2.05.

Plan No. 2—Radlo Serviclng. Let an experi teach Enu how to

in this money making business, Prica $4.15.
lam No, 3—efrigeration Service, Offlcial mooual covers all
makes, Good service men are needed, Price $5.00,

Plan No. 4—Automohile Refinishing. Start a lucrative busi-
ness cf your own. Fine possibilliies here. Ezoellent new fn-
struction bock. I'rice §1.50.

Plan No. 5—0Outdeer Opportunities. The raising of emall anl-
mils, bimds and plants for profit, Price $2.00.

Plan Mo, 6—10.000 Money-Making Fornilas, Comiplete In-
etructions for the making of commodities nt small cost that may
be sald at 8 handsame proflt.  Price 4,00,

Plan Ne, 7—1060 Epare Time Money Making Ideas, A Job
for everybody. 148 page ook tells how. FPriee F1.00.

Plan No. 8—100 Civil Service Examinations. Covering steady
Government johs. All types of positions. Better business means
{hq;mnﬂiu“;ur oew jobs, Prepare now by studyiog this new book,
*rice §2.50.

Plan No. 8—Making Poultry Pay. The proper breeding and
management of fowls for higher egg production. PPrice $2.00.

Plan Me. [0—Fur Farming for I'rofit. Complete Instrueilons
that enable the beginner to suceeed from the stari. Priee $4.00,

Plan No. I1—Rabbits for Food and Fur, A complete gulde to
the successful rearing and bresding of rabbite. Trice 32,00,

Plan MNo. 12—The Frog Industry. Should be constdered more
88 o side ling than as a maojor means of income. Price $2,00,

Plan Ko, I13—How to Live on a Subalstence Homestead, Faets
and flgurea on how one family fled from the city and found
security and Independence. IPrice $2.80,

Plan Mo, l4—Auio Serviee Bhop Management, Mopey-saving
and businesg-prodocing ideas by two men who know just what
is essential to a profitable service shop business. ['rice §1.50,

Any of the above malled postpaid upon receipt of price or sent
C.0.D. anywhere in U, 8. Pay postman price and few cents

POPULAR MECHAMICS PRESS
Room 436 200 E, Ontario 5t Chicage, lilinois
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MEN (Wauted

to Qualify for Positions
in New Industries

AIR CONDITIONING
ELECTRIC REFRIGERATION

We want to personally interview, at our own ex-
pense, 8 number of ambitious men—aged 21 to
40—in various Iﬂ-l.’lllltlt'ﬁ We will select as man
ns possible to qu.ulld) nr positions in America’s
two lastest-growing b e, ¢ men we seleot will
b+ tralned for lnntl.lll:f and servicing all kinds of
domestic and commercial Alr Conditioning and Elsctric
Refrigeration equipment. Do not reply unless you are
mechanically inclined, have falr education and are eme
ployed at present at [east part time. Charpeter pefer-
ences req . You must be willing to ntuﬂj.l' during
s time for fow months At gome cost to you, Write
\fLIih;t‘ full details of age, education and present oecu-
pation,

UTILITIES ENGINEERING INSTITUTE 5T,
400-410 N. Wells St,  Depl 146,  Chicago, liL

Wrestling Book FREE

to ba un expert wrestler. Enow aejentifle wresiling
1-:I:I' d:frnrm and Jig-Jiten,. Develop p ul-‘m fled :ltlrmlﬁhulré

. Leasups prepated by Camwoun
ank Gotch and Farmer Burns

En.l.ll]r quickly learned st HOME, B rrmn.r Ilr ekflifal, lenrn
tha ll'_h-ncu the tricks; Lhe EECTLE AT l,.lp:I Fia 'I.-|1|:
wane,. The all-aroond bealth = s .
huul::r for bors mnd also for bicsin
ppdnnatid Flll"".'- BOOE —prospectur—iells l":u.'hq:u' 1. 14 Foar nl:!
for HEALTH | ifiwoal, Send § cests forpoatass. DOOK FREE—State y e AGE

Farmer Burns School of Wrestling 3374 Elwood Bldg., Omaha, Neb.

CLAES PINS—ry lrthers, sng joas, any sslorn  Bilver plated,
¥oam i, lll - .\li pluked, fSide =n, -l'h-rl 3

batnd, il ma [ ¥ i
PhaE h-ilu I'Iill b ) 1 l- oy ll Y s Wiiis Tt Big FNTF
Cadslng showing basireds of ginn rings, medabs, rmblema, issphies, wis

MIDGET ELECTRIC RADIO
Ihe.  Teeal minfaturs LOUD- $69_3

RPEAhEIt buiit o, e ouly 3 1gadied g
Complete

(nmallont real radio buit). Easily enrred in
any large pocket ar in travveling bag. Two
Lripls bi-gnin tubss—bullt in serisl. Tunes
in wil stsijons loud sol eleap=—ilisians
angiLan Tileal e |ud uf persinkl Mdin,  Chps
1 1iF v I: A AL ow 1D, wurrent. RKie llf parts sl o FiLIT
for Bik 40 ll"l'-!l’l l_-| ELY WIHED AND TESTED FUR
g ONLY B¢ exira ur Bi9E, Bend only 8300 [pash, mopay
nfder, glisak) mnd l:"' Llltllll.h_ bujapee plus peetage o
Irr"'-ll- GQUALLAN lo opersis snywhers, CWIER

Th:rllu Radig Co., Depl. P-4, Kearney, Nebraska

Tvee CHEAP OIL BLIFINEH

ping the C y/4

COOK and HEAT Without Co
In Iuwhnll::urhm:a— %L-"‘l,b_‘ﬂr wuﬂd

HOTTER—CHEAPER—No ‘_f'"h* B
Dirt or Ashea — Twice the P
Heat Quick at HALF THE COST.

COOKS A MEAL for LESS®

Beats any oll burper ever gotten out fﬂrlw
oost, perfect performance, Horma chea
n new 'lmr, w:thnut generating or

ng up.  Quick g'm hn.t by !implo

wrn of Valve.
Try At Our Risk | AGENTS

FitEa oh mr

i Saleamon "“.’ Into
"::“ b BIE MONEY  axy 1155!!
FrE e A

E Fl :
gﬂm “Il:. oqe energotic man | Money. diasow. | Torem of Valvel
SN TL AR o, e oty e e B, O bl Bt

unnln FACTORIES, D-T51 Factory Bidg., Kansas City, Mo.
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Learn this
Fascinating,
Profitable
Profession
in 90 Days, at Home

Hundreds of men and women of all nges 18-50 are makin
$10.00 to $20.00 o day giving scientific Swedish Massage anc
H}d.m-Thrmp}" tresitments. There is8 o big demand f{rom
Hospitals, Sanitariumes, Clubs, Doctors and private patients.
The field of reducing u[unp offers great possibilities.

Learn this interesting money-making profession in your own
home by mail through our college extension course. Snme
instructors as in our NATIONALLY EKNOWN reaident
pchool; same diploma awarded. Course can be completed in
3 to 4 months, No High School training necessary.

Many enrn big money while learning. Enroll now and we will
include anatomy charts, medical dictionary, patented reducing
roller and Hydro- I‘herup} supplies without extra cost. The re-
ducing course alone may worth many times the mond est
tuition fee. Bend coupon for special reduced price offer.
Cnm%bfﬂe detuils with list of suecesaful grodustes will be
Bent fres

National College of Massage & Physio-Therapy

Dept. 464—20 N. Ashland ulevard, Chicago

You may send me FREE and postpaid, your illustrated catn-
log and detnils of gyowr special offer, alao list of succeasful

graduntes,

Name...oiousns A B e R
R R ok i o e e S S e e S L e
LN v e A e R R Btate

Make $50 to $100 a Week
Learn at Home This
Amazingly Simple Way

More and more tralned Artlsts are noeded cach
year. 25,531 maoguzines, advertlsers, newspa-
piers, printing houses, ete., pay good money for
art work., Our slmple. proven, onnlized
method makes (¢ fun to learn Commereial Art,
Cartoonlng and Designing guiekly, AT HOME,
in epare time,

Big Artist's Outfit Given
Drawing huu'u ints, brushes nnd all mate-
rials you need to lenrn and enrn eome with very
first leszons, "H:'I:'u:tl fun learning to drow this
new way. Be an artlst and make blg moneyl

Sond for FREE BOOK
Our hig Froen Book describes lntest developments
nnd wonderful opportunities in this fnacimading
fleld mnd gives fall deinils of this gquick, sample
method: Tells all about our stodenis—thelr ERe-
cesser—what they say—acinal reproductions of
their work = ami how many
oarned big mobey even whils
lemrning. Mail coupon below or
pasaienrd today I‘Iillu . (!‘no

ﬁ!‘l s Waak! ..
=Lhat's what sur
prndunte, Miss L. F.
of Hrightan, (fntarin,
i= mJ.Ll.u:—u-Il.lu list
witk i Mantreal,
53000 far W.R.H.—
af Newnrk, W, J,. Hs
wrlies ihal sl o
pontracis hrought him
that nesi wiim

$33B0 & Yesr—
ihat"s whil our gradus=
e {. K. K, alf Aliek=
ienm, is drawing us Ark
Drirector of o big va-
Eraving kowsa,

Free Book shows how, /4

‘Wash School of Art, Studic 124
| Yashington Sohaal ol At e 1

Please pond me. without obligation. your Froo
Baook, “Art for Plesasure pod Profie.”

ealvsman '-rlill eall.

i

lr:ity.. BLall...oovsssasnas
l-----------------J
When writing please mention Popular Mechanics
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%egfaicf I Guldnt
Do It. But Here If Is
P 1936 OFFER

WEAR A WATCH
OR DIAMOND

30 Juys FREE !
then Make Your Own Terms

:1

AR

My confidence in YOU; my confl-
denee In my wtandard, depemidahle
watoher and beautifol genuine dli-
ks, and my confidenee in busines
eomditlons enuse e to make this une
heard of offer, I am golng io plaece as
many wiatches and dismaonds 1o the
hands of men and women throughout

the Innd ne possibile in
1 NO MATTER
WHAT THE SACRI-
FIUCE, hecause each

wateh ned dinmand will
B A A ERlesman o sell
mnothet.
Direct-to-You, Reck
Botivm Prices on Nationally Ad-
vertised Walches, Diamond Rings
and Silverware.
What an offer] Natinnally
advertised watches, dinmeonds
Iverwane offered at

d L

SANTA FE WATCH COMPANY
i Thomas Bidg., Topska, Kan,
WeBay LD COLDand STERLINGSILVER

8 CARD TRICKS 10c¢

Laient and renst mystifying eard tricks mow waplained
In new, Blustraied book, Tells how te make the “pasa,®
deaeptive alinfMes, futnng & sard, ete. [ ]

rties of satn momey in spare Lhne, Pries 106, ook sl Cols

Urieka, 102, Book of 153 Pardor Tricks, 10e. All thren hooks, 2fa,

FRANKLIN PUBLISHING CO., BO0O M. Clark 51, Dapl, 8482, Chicagn
ALSO COPPER

CHROMIUM PLATING ANY PESER

The secrots of Iu.tlr explained In Elt(rp Notes for 1033, Ioa.
& sents, postpald.

Popular Mechanics Press, 200 E, Ontario Street, Chicago

POPULAR MECHANICS ADVERTISING SECTION

"KKNEE ACTION”
for Your BICYCLE

*7 Float over eobble stones with OHL
1036 Packard smmoot biness. 2l
over eurb stones with hardly a iar,
Rides miles tarther and faster with-
out gelting tired, Anybody rcan
attach KNEE ACTION quink-
Iy to any make or siss bi
eyele in two minutes with
awrensh. Nothing to wenr
out or get out of order.
Lasinn lifaitism. la frst in your teen.
SE NO MONEY!--1us Eenrd lor your ENER
ACTION aml |nstrsetbons ¥ Pumtisan mnly 81
s few sosla postige an adelivesy. [T mst |[|i;._h||-d
m 15 dave, retarm and we'll refund your dollar, We
imchule FHEE delsils an how o mike meney =iling
o Irbends,

PACKARD MMEE ACTION CO., Dept, Z-957
Marburg Ave, '*cu-.ﬁ'g Ohia

At Amazing I
Low Cost! \

g b6 s Uy .'a.pjl'.‘du'lhl- Ly 1.5uIJ II.‘H:-nF.
Lab. Bt by ame of world's In marlaet ; LACD snbes doubled this
B0.000 i nwe. Be trodern-—s e e iyl L e B

ural
By aier. T = e
WRITE :—:ﬁﬁnﬂ? -d;ecﬁ Low “Dirvet 0O my shipped - un - il
LACO OIL BURNER CO., 146 Union St, Grisweld, Jowa 25l 02 Cock Lin b

WANTED MEN 7

OPERATE POTATO CHIP STORES )7 :

We furnish everything—help fnanps =S92
and loeate you. No experlenoe needed,

Tremendous profits, Senaational introductory
starting plan. No house=to=house canvassing., oo
Wonderful opportunity. Ruosh name for fres |
book of Profit Facta—today! 1

LONG-EAKINS COMPANY
428-S High Street, Springfield, Ohis

SHIP MODELS

Tenth Anniversary
SALE SPECIALS 2

Our large tenth anniver- ==
gary photographically —
illnstrated r.utnh-i{kr)uit off the press. Many items at reduced
El'il'-‘ll'ﬂ- Complete kits from $L.00 up. Also special parts such as
bocks, desdeyes, stoering wheels, anchoms, ete., will be malled
Etpaid upon reccipt of 10 cents (eoln). Don't delay to send
or thls Gd4=-puge booklet, which also contains hints for bulldir
ship models. Model Ship Supply Co., Depe. M, Mincola, N.Y,

BIG LEADER — SELLS ON SIGHT

GENUINE LEATHER TIES
LOOK LIKE SILK &invancs

Faor Men and Boys, Durable, neat—
Won't wrinkle, and can be elesned
with a damp cloth.

NOTE: We are the manufac-
turers and originators of the
famous *‘Century® Tie,

be independent; have your own
busltiess. Dl profits, repeat or-
ders.  Young man sold 23 one
night after school. No sales
ahility needed. Bend G0e or
stamps for sample and kit
Information free. LADIES
also, are proving very suecesstul
with the “Century" line,

CENTURY TIE CO.
g L. A, 2345 W. Grand Blvd.
““ DETROIT - MICH.

|
o
)
el
0 -'/'
oy
¥

40
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LAUGH

Mysterions!
Every onao
will wonder what makes
the mystery plg wiggle
.+ - be twista his spout,
blinks mlwiggh:q eare, nnd
wags tall without any mechan=
leal eontrivance or human nid.
Hours of fun watehing Mr, Plf do his stufl. Great {or parties for
men, women and young folks. Fool your fdends . . . they'll won-
der what makea It work., They can't tell uniess you reveal secret.
Nothing to get out of order. Lasts [ndefinitely. Fitsin vest
guuknt or purse. SEMD 35c or $1.25 FOR 4 (CANADA 35¢ EA.
FOR $1.) U. 5. MONEY ONLY—STAMPS NOT ACCEFTED,
Money back If not 100% sstisied. Order today. You never aaw
anything like it. It's the newest invention novelty of the day.
ﬂliﬂlurl‘nhdﬁnhln af many tricky noveltien I0e. FRABRE
SALES; Dept. 504, r 35, Ft. Hamilton, Brooklya, N, Y.




AlR CONDITIONING
Live Fleld: Great
Future............. 5.5
AUTO ENCYCLOPEDIA
The Famous Dyke's La~
test Edition. .. ...... o
110-V. GENERATORS
lluuFrnm Old Auto
BIRD HOUSES
Bulld to Bell; Easy De-
L

sl PR 1 N
BOAT II'IIBI!:II-L Rowi
wer,
lII' o Plana. ... ,“QI.'H.I
I?i"f HEGH_I!.“HII:
umn Make, .........

BUILT-IN FURNITURE
Take Orders, M'“ﬂ.

oney
CARPENTRY HANDEOOK
338 Practlieal Bhort-
DO v it aianne ves §1.
CHEMISTRY, PRACTICAL
Make Hundreds Things
Dinily Use
CONCRETE WORHK
173 Uses Described,
Photored. . .....00004 1.
DIESEL HANDBOOK
MNew! Latest Informa=
1 N §5.00
DOG TRAINING
Home, BStage, Movies,
Ete, 51

ELECTROPLATING
Modern Practics Includ-
I Nlnntri'sintt‘!l.d-
mium and Chro=
mium, , c.ess PR
FARMERS' BEOOK
E61 Kinks for Fleld,
HOMB. coosssnsnnna
v-8 FORDS
Also **A"' and **B**
Models, All Newl..$2.50

FORMULAS
10,000 Aoney Mak=
................ $4.00
FROG INDUSTRY
Mew! Halse Bell.
Profitsl. .... 5000

FURNITURE MAKING
Tools, Materinls, Dl-ﬂ.“

Dirilling, Threading. ... 75e
LOCOMOTIVE
Folding Chart Shows all
Paris Bl

P LRIEAT 1.00
LOG CABINS
Plans;

(s the Man who WINS®

Easy to train vourself!
books have helped thousands—

POPULAR MECHANICS ADVERTISING SECTION

LET THESE GREAT BOOKS
7 HELPYOUTO

These

MECHANICAL DRAWING
Learn Drafting; Good
Balaries. . ....onibu-s $1.00
MONEY MAKING IDEAS
1000 Time.......51.00
OCEAN LINER “EUROPA™
Atlantle Bpeed Quean;
Charted

............ 51.00
PLUMBING
500 Facta Ew Huomie-
owner Should Know.§$1.50
FOULTRY
o M ment,
Protect Your fital.52.00

PRECIOUS METALS
ld%nntilfr—ﬂuy—&ll-.

H.nn Mine, Appralse,
ow to Mine, Ap
BhD: oo v s e assnas $i.00
RADIO
Amateura' Handbook;
Clroults, Repalrs
Ete §

RADIO SERVICING
Proflt Iiﬁ Enowing
Costa, nks. Etel. . .54.00
REFRIGERATION
Electric. Gas. B

Service Expert. ... ..54,00
REWINDING ELECTRIC
MOTORS
Fractlonn] Sizes, Value! $2.50
SHIF MODEL
Entire Text, Famous
“Boverslgn™ of 1637, 51.00

SHOP NOTES LIBRARY
5 Vol :ﬂﬁl)ﬂ Wondertul

Bhop ldeas
STAMP ALEUM
Modern, 400 FPages, . . 5$1.00
STEEL SQUARE
How to Flgure Angles
of Rafters, Hoots, Ete.51.00
STORAGE BATTERIES

MNewl How to Buoild,
Hepalr, Charge. . ... $2.50
TOYS

For Amusement or Prof-
it., RBaleable Deslgna $1.50
UPHOLSTERY
Alwnys n Big Market.
Btart Own Business. $1.60
WELDER'S HANDEODOK
Dx&mcat:plzne. Covers
08 Welding...ooue $2.00
WIRING
Ag*}:nvnd Economy
ethods for Homes,
Bulldings. .. . ccs000s
WoOoD TURNING

: Bulld for Woada, Toola, Methods:
Profit. Valoe!l...... Practical Tencher. . . $1.50
MATHEMATICS WRIGHT ENGINE
Gulde for the Prasc- Chart af * Whirlwind ™ :
oal Man. . ........ $1.50 Al PartS.oovusvvrnmner $1.00
— — — E— — — — —— — A S—— — —— — — — — —

Books sent C.0.D.anywhere in U.S.

Just check the books you want, write
low, and mall the advertisernent.

your name and address he-
It I8 your order blank., When

hands you books, pay him the price and few cents postage.
It you send remittancs when ordering, please include 10 cents per

book extra for postage.
other

NAIDE ..oosisrssssnnia

Write for
subjects you are Interested in.

ormation sbout books on

B F T T T T R S L R R R

AdOreM . .....cc0ccnnannanann
Madl to Pepular

. T

seEEEw

Mechanies Press,

Hoom Af —200_East Ontario St., Chicago, TIL
When writing please mention Popular Mechanics
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AUDELS Carpenters
and Builders Guides
72774 vols. 56

Trade lnbsrmation
E Carpentirs,; Bulldess, Juim=
ors, Bullding Meshanles and
all Wovndworkers. Thees
Ciakdes you Lhe ahor-nsl
[T n thal you wapl=—
imrlullng new medhods, jdes
sulutiona, Fymlams &
mEney mSving sucgestione. An
eany progesssave sourse Tor ihe
approptice apd slodeni. A
keml - duily  hilper  Rnd
ke k Referrnes (e tho mmeier
warker. Charpeplers everys
where I’l‘ll.I].ll these l;.‘il_n.I *
e & lleiping Hand 1o K v
Wk, Better Woork nnd Iet-

o s

ellolfoll oM
Inside Trade Information On:

How to use the stesl square—How 1o fle and sot
snwn—How to bulld fumiture—How to use &
mitre bor—How 10 e the chulk line—How to use
rules and acales—How to make joinw—Carpenters
arithmetle—Solving mesauration problems—Es-
timating atrength of timbers—How to ses girdera
and sills—How to Fromo housss and roofs—How to
oatimate posts—How to build houses, Darns, ga-
ragen, bungalows, ee,—FHow to resd and dw
planr—Ilrawing up specificatione—How o ex-
cavate—IHow to use settings 12, LI and 17 on the
steel soonre—How to build boists and seaffolds—
sleyvlights—Ilow to build stnire—How to put on
interior tritn=—How to hung doore—Tow o lath—
lay Hoars—How to paint.
1"-...lIl.lI..-..I"--.----..‘...'.."-'-----

THEO. AUDEL &CO., 65 W. 23rd St., New York City

A n Car and Huilders Guides, uls 7 days’ free trial. 1N 0K,
1 :&:‘!«:ﬂ‘ﬂ inT :pd 1 monthly undil H‘n'nli. n?:l-!.h:r:l- 1 will return theis.
Ma abligetion unless I A wal

-
e

Hjuld“m:;l-hﬂ Hlll:%u-
N below.

B e L T LR R
CMEUDRAIIL o i sseris o andBaansaboimsss dsstatsanensuesssankissssststinnnyreren
R;rmn................,.,....,...............,....,,..................Pll.

Beo TELEVISION EXPERT

LEARN TELEVISION with RADIO—NOW!
Fine opportunity for experts in this
amaging new industry. ;{ NEW busi-
ness in & NEW era offers NEW oppor-
tunities for big salaries! You learn
Radio and Television from beginning @
to end in our marvelously equipped B
labs and studios. You actually operate
thousands of dollars worth of expen-
sive equipment. Yon get expert in-
struction and skillful guidanee by
radio-television epecialists

Demand for Television Experts
Television now l:fah:h-;‘i and_ready
for the market ON THE NEXT BlG |
BUYING WAVE. Bustness leaders predict
new system television will reguire thou-
gands of relay and broadeasting stations,
Ultra-short waves will permit eighty thou-
gand televizgion stations in America alone
GET 1N NOW and "baid
up'’ with the world's nest
| bellien-dollay induesiry.

G MONTHS THOROUGH,

PRACTICAL TRAINING
Qualifien fur radbo-phone ficense
[lst Class). Complete ugeto-the-
minute training on modesn” warks
ukile” televizion equipment includ-
{mige thie new enthodersy. Practical
eaperience in studio, control room.
Tranamitter operntion of Televis:
hﬁ SE:!:E‘-n WEXAL Ei-,rl"ll.ﬂlirj'mtl'li
d E AR 1

Baticn Wiyite fos. free book Pic-
tures On the Air" NOW!

s.04. llﬁ!l.:l;m. First National Television, Inc.

Dept. a-8 h“rlunim‘lmzh?mn. e g
[ , wend id FREE Tilzstrat alder ™ res

ﬁﬁmﬁmm“m -op;:ﬁﬂrmm tebevison. 1 nmL].T years or oider

Nams

Addresa

eb-nc.ﬂn mm; moCcC=-C™Tm -0




"REDUCED »+ WAIST
8 INCHES"

50 POUNDS!

= . This lxn bels of
ot wabus amil | R
nr.uhh:irrm..'.lulp
It has pedsced oy
welgh rllnu__.'.jll (1]
§ Bip poaiiall
. T & mlat¥OR
W i, ¥

Why Don't YOU Test the Weil Belt at Our Expense?

You will appear many inches slimmer at
once and in ten short days vour waist line
t will actually be 3 inches smaller ... 3 inches
] of fat gone or no cost!

% Massage-Like Action Does It!
§ ) You will be completely com fortable as the
i\" \ massage-llke nction gently but persistently
- y eliminates far with every move! Glves
\ erect, athletic carriage . . . supports ab-
NO DRUGS,
DIETS, OR
EXERCISES

i dominal walls . . . keeps digestive organs
b in place . . . greatly increases your en-

, durance. Experiences of thousands of
| men justify us in making you this un=
e gualified agreement :

REDUCEyour WAISTIINCHESin 10 DAYS. .. ornecost!

Slmply write name and address on postosed
and we will send l!r;;u Hlustrated folder and full
details of our 10 DAY FREE TRIAL OFFER.
| THE WEIL COMPANY, 584 Hill 81, New Haven, Cons,

Turn JUNK |
o C’ash! b

The Most Sensational
Business Opportunity
Since 1929
Like turning lead into gold,
biere is 6 business with giganile
poanibilitins. Fastories, Clubs
Htorea, Sehools, Homes, spend
millicns every year for rubber
mits,  Thiok of your profit
when &

HAND
MACHINE
and

= mma il

{ f :\::.-K_"h

TIRE

MAKES 7222 MAT

Brand new. Fully patented. Few men niresdy staried
FepOrt gy ented sucoess, Wm. Engle writes:
"Uan't make mais (et enough, First week brought
over 206 arders for $1.00 1o $10.00 esch.”” Flash [rom
Hurris saye: “Orders enough to keep 15 men busy
all the time." Gunter gos big order from County
Commissioners and now reporis: “Just signed up
ordar [or all Grde Behools and High Sehosls,”
No wonder responsibls men mme throwing
everyihing olso naide to  establish local
FABRIX inctoris.

COSTE NOTHING to get complete facta. Just send name snd sddress,
We'll nond description of simple hand maching that quickly slicos old tire
into strips: show you bow patented method forme strips into thick,
Bpringy, '““’“”""‘; FABRIX Mata—how five conts worth of Junk
Tires mnkes n §2.00 Mat: how you can start on 8 reascnabls fnvestment
unil biilld & business wo big, so fast, that [t will take your breath BWRY .
Don't delay & minute. Wrte or wire today. All information is fren,

FABRIX, Inc., 325 W. Huron St., Dept. 74, Chicago, Il
When writing please mention Popula® Mechanics

POPULAR MECHANICS ADVERTISING SECTION

Make up 10 Q5 Weekly!

Hord.: FREE CIGARETTES

Show Men New Way To Smoke (i
We'll furnish you Free Clzarettes to give away In your

1umut¥. Agk any man to have a Free Smoke. Then | i
hard him a LIGHTED Clgaretts from beautiful pocket= | d‘j
size "MAGIC CASE."™ Just tooeh button. restol

Oist caimen LIGHTED clenrwiin sutomatieslly. o hai teries or ehee
trivity, Evwerybindy wasts one. Orders eome fasf, Profits pile up big.
i 15 Day Trial Offer
3 Got a Magic Cose for 15 Days' Trial at
_our risk and amazing money-making
favts. Write today. Siate invorite brand of cignrens

MAGIC CASE MFRS, 424 Cowens Ave, Depl. D-170, Si. Leuis, Mo,

Learn to MOUNT BIRDS

Tan SKINS, Make Up FURS

ermist, Wa teach you at Home.
Mount Birds, Animals, Pets,
oM, #pedi i. Have yomur lhunts
inag truph e ul

Mk gonnine KROME

heme npd den,
LEATHER tupy
mnid maks up furs for sparetime profe,

FREE BOOK “jsi e

Hunisrs, get thiy wimderfol ok, Ilrn

Mow Froe. Rund postal card Today—

Thin Minute! Siste pour AGE.

| of Taxidermy, Dopt. 1374 Omaha, Nebr.

Lk jTipe 6 ok,

THE TRAILER PLAN SHOP, S0T7T-919 Nerih Michigen Avenve, CHICAGD, L,

OFFERED: $250 FOR
MISSING LAST LINE

If you will turn to page 1394, you will find a
most interesting contest, one that you will want
to enter just for the fun of it, But everyone who
enters gets a worth-while gift and acknowledg-
maent entry, ides the chance to win one
of 58 cash prizes. Be sure to look for the impot-
tant clues in TUMS advertisement on page 139A.

DRILL-INDEX Eeep your drilis 1o a

DRILL-INDEX,
Works like n card Index. A Nip of tho
wrist opens the ease. Four gizes, A:dk your
dealer or writd o

Huol Mig. Co., Fost Schulze Bldg., 5t. Paul, Minn.

—
HOME STUDY COURSES

Home-Bimdy Courses, lending to D im Arie and Selonces; Edwsentinng w'{"ﬁE

ehelogy; Chemistry; Business snd Commsercs) Law; Theol 1 dgriculbare;
mxdnl:?:;lﬂ e-c-u.rmrLln ].'IIII.IIUL-JI l'nl.l'IJhl.'p': A cesiisil b g .q.::lnpni x s
meenti Publle SBpesking; Badbs, y obhers. Low Cosls ¥ Terms,

McHKinley-Roosevelt University, 4247 Clarendon Ave,, Chicage

NEW POPULAR MECHANICS
BOOK CATALOG

1936 edition “'A Billion Tdeas™ just issued. Thousands of
useful books on practical subjects deseribed and illustrated.
Will be sent upon receipt of three cents in stampa to cover

postage,
Addresa
Popular Mechanlcs Press 200 E. Ontario St

BUILD A BOAT ot Home

YOU CAN Justthe bosy you've always wanted, Build |

Chicago

Four pleasurs
Bivat Beonlk, waw Hdmu. with 0

D ' nmnhg.!l‘u ulne !!wa.hl.niru
O IT AT plistbests shows bow. 1 PLANS and COMPLETE
LOWCOST ‘iowri'waleriuiani BUILDING INSTRUCTIONS

. Bpeeially
ﬁmt for thuse wiil limited .uﬂ““ﬂ tools.
nal prastieal ook on subjpeet. Biw
and pay poatman on delivery.
Fopulnr Machanlos Presgs, Roam 438.C
200 East Ontario Sirest, Chicags
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Become Talented Artist with Big Income

Thin Ilnl:-mlr.l:rl Courss by Alzamder My, fomoos

Ars Bohool imstruotor, makes 4 sasy te losm art (s

Bparn Lige, | esches coonmercil arl, carteosing, leiisrine

” j. Epaimpny, paespasiie, mdv. Isyoiul, sie, witlout jsofber

r -I-lI or oxpense ol corresponding. You gnt ol 60 lemsoqs nt

el 11% 1 Bnee—an 'lrulrlh.: feir nest lessom.  Ower BLG Enatrurcijon

" = Uasirntlona 135 papgrs o dmemz pper FREE.
s nﬂi! 5. ‘5 for Com IJllCllbrIl postpald —r

¥ BACK i mot delizht
Siget Ihlll Ilrllll'll your spars Lims inte H‘DHE‘I'
Dept. AIO2-D, RACINE, WIS.

ﬂART LESSONS g2

PA.II'.I

mif niim 14l SR bp

EDUCATIONAL SUFPLY CO.,

25Piece ELECTRICAL

EXPERIMENTAL KIT

A, O, Ndewolt penemtor—small 15 2 mine
tor—20 piedes geuning coinmetcidl §pE-
mitus—i4 llm—50 r:rllul hvg #ngwrlmenial
Hrondesst over your ow |T A
light 4000 i, rmage—
listen i om private oo
Fiiflevadt elecipdolyy
wtn. eti. P

Original Cost of Pares, $15.50

et SPECIAL, onty 33 99

el drtertor=—generate heallh mye—cléoio-pla

R E b with kit, Bhort Comrss in Flactrieity<Lals, Beneh Mans pned B, Print]
'-"rl!rr il frosn o, o somid pamse fof Free Experimemnial Catolog. Bamid NOW!
ELECTRICAL SALVAGE GO, Box 524-P, LINCOLN, NEBR.

gk down the resletance apd fristion that keaps
you fram suneoss, Learn the bast, onsiest and
minat prastiesl wasys of doing thimes. Use mmiod=
grn BTHEAMLENED ldesa. Cash ln with

SHOP NOTES
FOR 1936

Popular Meehaniss Bhop Naotes for 1908 gives
¥ou HH helpiul, hsndy, money-making ideas,
ahort cute mnd prostis '-II plans, 324 pages of
wiahle imformation. 793 #lustraibons, Hps=
elallly  prepared for mechnnics, hansdynoies,
bome workehe :p fans, {armere—Ilor everyone
who tmen focls to make lhml:I and do things.
Order inday| Get alsa, 1005 Shop Motes with
#12 differpmt articlea, Bend B0 cemla for e ler
boak. Haoth books st peeipeid for §l.

350 Money-Making and
Time-Savin iclas
Including:

Alr Conditioning  Latbelipers
nimn
"I‘.'-:ﬂvﬁ'iu.lr

AsinOwnsr
Heldpm
Elsctrieal Kinks Warkshep
Helps

World's

Popular Mechanics Press, Room 435-B, 200 E. ﬂnt.h 81, Chicagn

Profit from Books

Popular Mechanles Press specialies in HHEDIE-'I!'IH books on any
subject. Look over this list. Check the books you want, and mail
thils ndvertisement as your order blank. Write for Information about
books on any special subject you may be interested (o

AIRCONDITIONING LANDSCAPE GARDENING
SERVI P

CE MANUAL ran R . T
Bmall Unlt Apparatus . . LEATHER MAKING AND

ARMATURE WINDING Home Tanning. ......51.00
and Motor Repalr. .. ... 5300 LOCKSMITHING
AUTOD RACING Ievised Edition .. 52.00
How to Bulld Dirt MONEY
Track Hacers. ...... 51.00 FORMULAS
AUTO REFINITHING 15,000 Practieal....... £5.50
‘Ith 8 s MUSHROOMS
Dueo With Spray Gun, . 51.50
BRICHKLAYING "Eﬂ‘.!ﬂ.ﬁu for Market. . ... . $1.TS
Plaln and Fanoy.......51.50 (N Sl
CAMPS AND LOG p Only book on, 'NPH. .. 53,00
Cabins (Bullding) . .....52.00 TATTERN MAKING'

CARBURETORS (All Makes
Now, Revised Edition, , $2.5
CHEMICAL MAGIC
h:{:?rlrtmnl Entertain,
DA Im!}...-..-..5+
L'E.I.i]'rl at Home Without
Music or a Partner ., . . $2.00
DRAWING
jrua:lmud and Perspes-
IIII‘II' ﬂLEAHlHG (Practical
and Ié 530
ENGIN EH‘E'UESTFQCHET
leference Book . , ... ., 50
FURNITURE REFAIHING
Finlshing and Decors-

[ T, - A )
HYPNOTISM
[{nw' ln Recoms an
...... .00
IHUE I:DN- YOUR
Haw to Protect ahd
Merchandilse, . .. ... 51.58

Exeellent New Dook, .. $1.50
PLASTERING
il:hml::I Instruction "'.nnn
...... 51.25
RADIO PHYSICS COURSE
MNow mlltinn, Ever
thing sbout Huﬂil::u

Iromm Atn X, . ....... s4.00
REFRIGERATION SERVICE
Manual
(Al Maked) ,,....... $5.00
RUBBER AI!TIIBLEi
How to Make. .. ......52.00

SHEET METAL

Construction Work . ., . 52.00
STAMP COLLECTING

Why and How.. ., ., _..51.50
Steam Engineer's Licenss

How to Obtain, ... ...52.00
TAXIDERMY, HOME

Mount Trophles

Profit, Pleasura. .. . .. 51.50

II'HI:H.II:HT IHI!IN 'IAI'-UH*H

Practical . RPORPOT . . | |

Books sent C, 0. D, anywhere in U, §,
Just chieck the books you want, and mall the whole ad vertisement,

It 1a your order blank.
the price and few centa
ordering please include 1

When postman hands you books, pay hlm
ISLREE.
cents per book extra for pestage.

If you send remittance when

FOPULAR MECHANICS PRESS, P-4, 200 E. Ontarle, Chicago

WORK FO R
mmw‘** /f,//”/

FOSTAL e

GOVERNMENT

START

$1260 to $2100 a Year

Men, Women
GET READY IMMEDIATELY
Common education usually sufficient

Influence not needed

40 Hour Postal Week

The Postal department recently went on n 40 hour week
rom 44 huurs) This is eXpen sted to mean many Postal
appointments during 1936,

City Mail Carriers,
Peost Office Clerks

Post Office Clerks and Carriera get
$1,700 the first year on regular, nnd
automatically incrense $100 o vear to
£2,100 with = r.‘PH‘Lu'I inerease to $2,300
for Clerks. New 40-hour week means
many Post Office Carrier and Clerk
Appointments, Men—women, 18 to 45,

Railway Postal Clerks

Railway Postal Clerks get 81,900 the first vear regular,
being paid on the first and ﬁ!t&{‘nt.h of each month, (£70.17
each pay day) Their pay is sutomatically inereased venrly
to 82450, Advanes may be had to Chief Clerk nt £2,700 a
vear. (8112.50 each pay day.) Men 15 to 35,

Customs Inspector

Snlary $2,100 to start, Men 23 to 45. Work eonnected with
examining baggage and merchandise entering the country from
foreign parts, covering boata, trains, ronds, automobiles, ete.

: B

Open to Men—Waomen 18 to 50,

Entrance snlary $1260—%$1440 Year. 8
Appointments as File Clerks and
Clerks in the Departments at Wash-

ington, 1), C., are made from this
examination,

File Clerk

Get Ready Immediately
Those wishing these positions should qualify st once.
Get Free List of Positions

Fill out the following eoupon. Tear it off and mail it today—
now, at onee. )

This investment may result in vour getting a big-puid
government job,

FRANKLIN INSTITUTE, Dept. H-174, Rochester, N, Y,

Rush to me, entirely free of charge (1) a full deseription |lf Tu B,
Ciovernment Jobs: (20 Free eopy of illustrated 32- u hook, H,
Gipvernment Poaltlons and How to Get Them," with R]u'- cmu'rltlm:
tests: (3) List of U. 8. Government Joba; (47 Tell t:u;' what to do to
get 4 U, 8, Government Job.

Addresa |,
Use This Cnup-nn ‘Before You Mislay Te. Write or Print Plainly

When writing please mention Popular Mechanics
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{Continued from page 34A)
formation on the grainless process, which
permits enlargement to amazing, almost
unlimited size."—George A. Wilson, Cres-
ton, Nebr.

Skilled Boat Carver

“I have been visiting Cape Cod for years
and have a fairly good idea of what a good
fishing boat looks like. Manuel Souza, a
Portugese fisherman, carves the best mod-
els of fishing boats that I have ever seen.
They are carved from solid wood with a

pocketknife and range from one to five or
six feet from stem to stern. A photo of one
of his models accompanies this letter."—
H. F. Cunningham, Provincetown, Mass.

Two Real *“Old Timers”

“I read with interest the record of Carl
Schlaefke as a subscriber to your maga-
zine. I can go him one better. My Popular
Mechanics library dates from March, 1906.”
—Lowry Sexton, The Dalles, Ore.

“I have taken your magazine since 1903
and must say it is the most interesting
and useful one we ever have had in our
home. We used to save them, but they be-
came so0 many that now we cut out the
pages of items we wish to keep and put
them in looseleaf covers."—George G. Ba-
rons, Vancouver, B. C.

“Enclosed is a trick photo of a dirt track
car model which I built in spare time. The
double picture is the result of an article on
‘Split Pictures’ which ran in Popular Me-
chanics a year or so ago. The background
is ‘very much painted’."—Edward Welch,
Chicago, Il

Inventions Fan

“I have been taking Popular Mechanics
for seven years and each month I look for-
ward to its coming. I particularly like the
way yvou treat inventions.”"—Robert Belsky,
Dubuque, Iowa.

Teaches Wood Carving

“Enclosed find a picture of myself work-
ing in my studio and also a copy of my
book, ‘Modern Wood Sculpture,” which I
use in teaching wood carving."—Raymond
C. Lee, Centerville, Iowa.

REETITSE 7]
i




POPULAR MECHANICS ADVERTISING SECTION

63A

Popular Copyrights Are Abandoned

2,900,000 Books
Left to Sell at

4 Age of Reason. Palne
1% Nletesche's Philosophy
20 Let's Laugh

25 hyming Dictiona

80 Aristotle's Ph.l]mua.w

42 Origln of Human o
B3 Inserts and Men: [m.ttn:t
vd, Heason.

G Dictlomary aof T S I'lln
82 Fuults o Writing Engli
5% Evolutlon of Marriage
U1 Munhood; Facts of Life
18 How to Love, Clement Wood
108 Facts About Classics
110 History of World War
160 Queer Facts About Lost
166 English As She Ts Spok
gh As n Ts 8
102 Book of Synonyms
217 Muzzle of Personallty
228 Plaln Talks with Husbands
and Wives, Ellis
‘-"ﬂ.; Do We Nead RMellglon?
2 How to Write Ehort Brories
284 How to Argue Logically
487 How to Improve Your
Conversation
400 Faots About Music
411 Facts About Phrenology
414 Art of Being |'l||£p)-
422 Jokes About Yan
430 12 Years in a Monastory
452 Dict, of Bolentifle Terms
407 Fucts of Evolution
478 Livea of Chorus Girls
475 How to Develop Sense of

H'um
470 How N, Y, Glirls Live
401 l‘lxr.:lmlu for Beginners
il How to Tie Knots

E18 How to Make Candy

B36 What Women Heyond 40
Bhould Know

058 Hints on Etlguetie

630 Handbook of Legal Forms

030 4,000 Essentlal Words

Gdd ﬁ?mmuwhn Have Lived
or L

651 What Every Boy Bhould

Know

G54 What Young Men Bhould
HKnow

B5S \le.lﬂ 1u|.1.:|; Women SBhould

050 Whnl‘- Ml.n'lﬂl Men Bhould

657 What Hurrled Women
Bhould Koonw
058 Tonsts for All Docasions
BT Chemistry for Reginnbers
081 Bpelling Self Taughi
B82 Grammar Belf Taught
G831 Punctuation Self Taught
AAT T, B. t‘:rnmtuunn
63 How to Pronounce Names
607 Words Often Mispronounced
703 Physlology SBelf Taunght
T04 Facts About Palmistry
716 Aunction Hridge
720 Facts About Vebereal
Disenses
TH Paychology of Affection
781 Mental Differences of AMen
nnd Women
T34 Book of Useful Phrases
T8 How to Conguer Stupldity
773 Good Hablts and How to
TEE P FnhTA hl;l-'l'l Mind
Lig= {111 L
d Body

815 Dirtlunlry of Familiar
Caotntions
816 Bhakespearean Cuotations
mg :]Irrkﬂurn%;l.ng Berret i
o0k of Btrange AMurders
820 Jokes About Marrled Lifa
8221 How to Improve Vocabulary
REE Mhetorie Bellf Taught
£23 English Composition
B25 IMandbook of Tseful Tahles
Ri2 Book of Best Jokes
45 Facta to Enow About
Fortune Telling
40 Womanhood : Facts of Life
BT How to Play Card Games
B50 Bad Habits and Jow to
Break Them

AKE your pick of the books listed on this

page at the rate of 20 books for $1.

Every

one guaranteed a popular copyright unobtain-

able elzsewhere,

books left must be
gold! Choose yours
now! Last chance!
Order today! Same-
day service!

855 Tow to Write Laotters

856 Arithmetic Sell Taught., 1

BST Arithmetie Self Taught. 2

BA2 German Sell Taught

B72 Parllamentary Law

870 Curloslties of Mathematics

BED Jokes About Kissing

Bl Your Talent and IIw to
Develop It

B3 500 Riddles

EBS Astronomy for Beginners

BB Wages of Bin

803 All About Sxphilis

030 Muark Twain's ldle Excur-

DE4 Hﬂm: Es H Th |+]

ow to Be Happy Though *
Alarried

872 Book of Popular Jokes
875 Cleopatrn and Her Loves
84 Marmony Self Taught
86 How to Talk and Debate
U88 The Art of Cotirtship

095 How to ﬂ!l?- lhn I"anoe
P Latin Self Ta

1003 How to Think pglulir

1004 How to Save Money

1008 Origin of Heligion

1004 Typewritlnge Self Taught

1010 Amateur Magle Tricks

1011 French-English Distionary

1017 Best Trish Jokes

1018 Humorous Limoricks

Why I Am an Infidel,
Lather Burbank

1021 Italian Belf Taught

1030 World's Great Hellgions

1045 How to Sing

1065 Lives of T, 8. Presidents

10688 Congquest of Fear

1070 How to Flght Nefvous

rouhles
1074 Handbook of Commeroial
Law

1082 Hest Jewish Jokes

184 THd Jesns Ever Livef

12 Bimple Beauty Hints

10T Memnry: How to Tise It

1103 Puzzrles and Hrain Teasers

1105 Spanish-English Dictionary

1108 Spanish Self Taught

1126 Eating for Healih

1150 Photogrophy Self Taught

1174 How to Write Business
Letiers

1178 A Mad Love

1184 Rest Beotch Jokes

1204 Do, of Musical Terms

1307 French Belf Tanght

1208 Charming Hostess:
Entertainment Culdae

1210 Mathematical Oddities

1218 Italian-English Dictionary

12331 Facts About Will Power

1225 "H to Avoll Marltal

Llaiai]
1228 BHest Jokes About Drunks
1258 lwmnﬂnu Married Life
ih
1330 Qoames for Grown-ups
1241 Outline of T, 8. History
1342 Care of Bkin and Hair
134T Ps }‘h:ﬂuu}' of Love and
nie
1249 Hest Jokes Abont Lovers
1278 Ventrilogulsm Self Taught
1286 Gamblers’ Tricks Exposed
133 Rest Bhort Stories of 1029
1311 Real Adms of Catholicism
1322 Confessions of a Modern
Woman

Haldeman-Julius Publications

Dﬂpt. x"‘aﬂ

Girard, Kansas

Exorbitant royalties and fees
forced us to stop printing these.

2,900,000

Add 1c per book for
postage

Single Copies 25 Cents

1320 Facing Life Fearlessly

%&g: l]_"nl:u!dnbéﬁ;t Diigestion
ook wemied Exposed

1340 How to Get a Job

1341 Unnsual Menis

1343 Typleal Love Problems

1351 How to Get Ahead

]?.H Book of Similes

1357 Facts About Law

1361 Who Killed Josus?

136828 Law for Women

1355 Bulld Your Vocabulary

1358 Is Uur {,‘Juuntiun Over-

1389 T'ni.l:l:m:r Habie
1302 Confessions of a Gold

Dllg:r

1430 Shorthand Belf Taught
1434 How to Think Clearly
1430 Intelligence: How to Test
1440 Can Man Know God¥
1445 Wild Womon of Broudway
1448 Charaecter Iteading from

Fuces
1471 How Iﬂ Become Mentally
i superior
1475 Best Jokes
1476 What You Bhould Know
o o, About Your Sensations
1477 How Glands Affect
Personality
1401 Tower of Women
15 Why I sm an Agnostic
1501 Mussolinl and the Pope
1503 Effectlve English
1504 Dmrcnmhm Belf-Con-

sofonusness
1506 Facts About Africa
1608 Facta About Polrons
1514 Inventions of Edison
1524 Fqlm-.'nn Ecventrie Amer-

1532 Don Quixote

1533 Famous Infant Prodigies
155 How to Throw a Party
1536 Facing Death l-‘urlmsh
1540 How to He Halujrg

1542 Wha Btarted Waorld Warf
1548 Ts War Inevitabla®

1548 Chinese (‘nok ook

1563 Exerciaes [or Nervousness

20 BOOKS for °1

4 Beneficin]l Heart Exercises
1555 HRulea of Surcess
1561 French Revolution
1562 How to Live Lo
1581 Environment 1n.n1|ere&itr
1588 Facts About Te
1580 From Bin to Pay 1:11141.1
1589 Facing Life Ih‘ul.]l.'iti{‘:ﬁj
1601 Iﬁ Hﬂl.]swmrl Wieked ¥
listory of Gambling
1585 hm About the 'l.':ulendnr
1607 Einstein's New Theories
1620 Merry Tales
1680 How to Play Stud TFoker
1658 Handbook of Swindllng
1083 Life at 17, 8, Naval
Academy
1088 Unemployment Insurance
Farcis About Banking
1683 100 Cocktails
The Soclalist Goal
1710 Magle of Numbers
1712 Great Dates in History
1723 Career of Al Capone
1726 Story of Tammany Hall
1726 How to Think
1728 Care of the Teeth
17 Tuc]:lnn-era }::nlqlned
1785 Worldly W
1738 How to Win I'r]m Contests
1780 How to Bulld Personality
1740 True Prison Escapes
1742 Mental Hyglens
114-1 Facts About Sloi
'l--il- Ahnnnnal I'sychology
1745 8 nrf af Cancer
17468 Medinms® Tricks Exposed
1747 Gamea of Solitaire
1748 Bclentific Crime Detection
1748 How to Play Backgammon
1761 Methods of Criminnls
1762 How to He Detective
1763 ‘H'Ill?' AMany Women Arma
nattractive
1754 Tlow to Remd Finger Printa
1765 How to Be Fur Trapper
1766 Simplified Cook Book

How to Order:

Just Mst titles desired by nm-
bor, Order ai least 20 books and
enclose money order, check or
curreney ot mle of 20 books |'n|.-
fl—minlmum order $1. Add
le por book for earringe charges.
If yon order less than 20 hooks
remit st rate of 20¢ per book.
Ge offer applies only whem re-
milttancs mecompanles o Fd e r.
Bave real money by sending cash
with order, (No . O, Ib, or-
ders.) Canads or forelgn coun-
tries must remit internatlional

tal money er ot rate of

¢, postpald.

Use This Simple Order Form
for Popular Copyrights

Enclosed rqlalz-n.ne find
rate of

per honk For postage,

which 1 hua listed by number on the Hnes below.
Add 10e to perzonal checks.
less then $1 remit at rate of 250 per book.)

ssssp e

HALDEMAN-IULIUS PUBLICATIONS,
Dept. X-30, Glrard, Kansas,

. which ia payment at the

..
books for M :I'm' LIH.t ml!lnw:lnz popular oprichis

{Add 1r
If order is

When writing to advertisers please mention Popular Mechanics
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v ) YOU KNOW, SHERIFFE I'VE GOT THE FIRST PIPE I I'LL NEVER FORGET THE
v EVER OWHED RIGHT HERE ™ My COLLECTION ! PG DRVE | T was JUST
I BOUGHT T UP 1IN THE RORTH WOODS I A | A KD THEN Okl D&Y T
LOGGIN" CorP . AaMD PROMPTLY BURNED

LOST kv FOOTING -
MY IMITLALS O T y

HOW THE JUDGE

LOST HIS FIRST

PIPE...AND FOUND
T AGAIN

IT LOOKED AS THOUGKH
1 wing A GOMNER!

THE BOSS LOGGER
HaD SEEMN MY PIPE v
COME FLOETIMES DCW‘\:"N _'Il
THE RWER — THATS
WHERN HE FIRST
FIGGERED I WaAS
I.'-u.'1l:.'DuQ|_E_h

GOSH, 1ITS "l HEARD wOu 7
LUCKY YOU B S&y, NOBODY
HEARD ME 'j HEARD MNOTHIN,
YELL FOR _p@ IM ALL THIS
HELP/ vl UPROAR _

A CORMCOB _EH P
THAT'S THE KIND

1 SMOKE rYSELF
LOADED AWwWITH

PRINCE ALBERT!

It was Prince Albert that popularized the improved cut
—"crimp cut.” And Prince Albert that brought for-
ward the special P. A. process that banishes all "bite.” It
is made from choicest tobaccos and recopnized as the
world"sleading smoking tobacco, So expect mildness from
P. A, and a soothing mellowness. Try Prince Albert in
your pipe. It's great for roll-your-own cigurettes too,

|
|
* You musi_be pleased"*

h
I
Smoke 20 fragrant pipefuls of Prinee Albert. If you don't OunNce | Il ||| -

find it the mellowest, tastiest pipe tobacco vou ever
smoked, return the pocket tin with the rest of the tobacco
in it to us at any time within a month from this date, and
we will refund full purchase price, plus postage. (Signed)

OUR OFFER TO PIPE SMOKERS E
[
4
<

R. J. Reynolds Tobaceo Co., Winston-Salem, N. C. 7
: THE NATIONAL |
RI EE LH ERT JOY SMOKE! |
:"-\'\- o e, e e PR PG R P Rt

RIMB| C b
URNING|PIPE AN
RETTE| TOBACCO |

50 pipefuls of fra-

grunt tobacco in every
2-oz. tin of Prince Albert.

When writing to advertisers please mention Popular Mechanics
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OUGHT ever since the
invention of the auto-
mobile, glareless head-
lights have at last been
shown in actual opera-
tion in a demonstration
of a unique glass which
polarizes light and is
known as Polaroid
A pair of blinding
headlights was set up at
each end of the demon-
stration room. When
these were viewed
through a Polaroid wind-
shield, these brilliant
lights seemed almost out, although objects
between the two sets of lights were bril-
liantly illuminated.
Polaroid looks like clear, colorless glass
Below, Polaroid glass, top picture, “combs out™ tan-
gled light waves so they oceur in one plane or par-

allel planes, but ordinary glass, at bottom, does not
have this effect

LIGHT BEAM

(J i Edivord. Lord )

LIGHT BEAM

...r[- j

Teop, how Polarcid windshield cots glare of
Polareid headlight., Below, how two pieces of
glazs, whose polarizing planes are at right an-

gles -t‘ofj Nhj;gcun be made opague
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Top, using polarized light fo see below the outer shin. Center,
using polarized light te reveal internal stress and sbrain in
Bottom, Poloaroid analysis of stress and strain
in spread footing used in building construction

machine parts.

and light that has passed through Polaroid
looks like ordinary light. The light rays,
however, are actually combed out or po-
larized so that all the vibrations of the
rays occur in one plane, Thus light can
now be controlled on a scale which has
never been known .before.
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Besides removing the
glare from automobile
headlights, this glass
makes lifelike three-
dimensional movies avail-
able for commercial pro-
jection, gives beauty

= “specialists and photogra-

p,hm:;; a new penetrating
light far viewing the skin,
provides engineers with a
powerful means of spot-
ting defects in the design
of new bridges, aircraft,
and other structures long
before they are built, and
gives science a new tool
for prying out secrets in
many branches of knowl-
edge.

About ten years ago a boy in
his teens, Edwin H. Land, was
attracted to the astonishing prop-
erties of polarized light, It gave
interesting optical effects, which
had been observed for many years
before his time. But industry and
the publi¢ could not use polarized
light until some practical, cheap,
and simple method for producing
it could be found.

Land went to Harvard, but his
pet idea bothered him so much
that he finally took a leave of ab-
sence and induced one of his
teachers, George W, Wheelwright,
to join him., After years of secret
work, he developed “Polaroid
glass" which is really not a glass
but innumerable artificial crys-
tals suspended in a cellulose ma-
trix a few thousandths of an inch
in thickness, These ultra-micro-

of glass act like a single large
mineral crystal.

abandon the old theory that light

waves travel in longitudinal lines, like -

sound waves. According to Land, light
waves move longitudinally in the direction
of the beam, but the “elements of the
wave’ move at right angles. Light, there-
fore, may be said to consist of transverse
waves. For instance, light  from the sun

scopic erystals really make a sheet

-

Now to explain the theory of =
polarization, Land was forced to, .
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vibrates in all possible
planes at right angles to
the direction of the beam.
Such light is unpolarized,
or “tangled.”

The new Polaroid glass
contains a thousand bil-
lion erystals per square
inch. These crystals lie
parallel and in one direc-
tion, so that when ordi-
nary light waves pass
through Polarcid they
are “combed” out and
untangled. Polarized
light means that wave
motions are in one plane,
or in parallel planes,

If properly placed, two
sheets of Polaroid glass
can be made opaque to the eve.
This opens a possibility that Po-
laroid might be used in apartment
house courtyards. You would be
able to see outside your own win-
dow, but you could not see
through your neighbor's window,
because the two glass sheets can-
cel each other. The disadvantage,
however, is that Polaroid cuts
down illumination; and, besides,
your neighbor can see through
your glass merely by opening his
own window.

Another possible use of Polar-
oid is in theatrical and building
illumination. If you project po-
larized light from behind a screen
of transparent or semi-transpar-
ent substance, like Cellophane,
you refract the light on this color-
less substance and obtain a veri-
table fairyland of colors in soft,
pleasing shades. By rotating your
light source, these colors can be
made to change continuously p . o class permits you to see out your window, but
through the whole color spec- nst fﬁfll-:-::;u S e acs the vy, l::l:u:.'nicr:u ey concar ;ﬁ*
trum. A mobile color system like f@*e" ™ ™ i T e e P "
this will find many applications in 9 LTSRS =

¥
L
2
-

stage presentations, in colored-movie pho- Polaroid lighting makes a canvas glareless _**

tography, and in building illumination. from all angles, and it affords great as- 'i_""'
For seeing pictures without glare, it is sistance to photographers, as well as to *~
proposed to use Polaroid illumination in lovers of fine art. - ¢
museums. In this way, the difficulty of A Polaroid screen erected between two # &
standing off and seeing an oil painting people enables one to see beneath the ; {1
from the right angle is overcome at once. (Continued to page 154A) e
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A \"’Lubl;lcant Clmig s to N&etal and Reduces Wear

Lemrvune

WM

)
—a%» Development of a process which causes
S lubricants to adhere to metal surfaces
| , when they are warm, when a scraping,
| —wiping or washing action is present or
~ when heavy pressure is applzed has been
< announced. This adherence is directly
ﬁ contrary to the action of untreated lubri-
h“a cants. The process is said to introduce an
electronic action, meaning that a lubri-
; cant so treated contains a number of in-

carrving an electrical charge having a

ity for metallic surfaces and therefore
is attracted and firmly bound to the sur-
face to which the lubricant is applied. Use
of processed lubricants, the developers
claim, will result in greatly increased life
and efficiency in the machine and a cor-
responding reduction in cost of operation
| and maintenance, It is considered prob-
| __flble that the new lubricants will make
| i possible more economic design of all forms
| anf machinery requiring lubrication be-
! cause the size of bearings and journals in
|
|
|

many instances may be reduced appre-
ciably, The process does not change con-
ventional properties of the lubricants,
save to improve high and low temperature
characteristics. One instance where treat-
ed oil would prove invaluable is in the au-
tomobile engine. Started in winter, the
engine receives little, if any, lubrication
until the oil warms up. The treated oil, in
contrast, would remain on the metal sur-
faces, even after standing for long periods,
and lubrication would begin the moment
a single part of the motor moved.

Left, one of the tests in which
electronic lubricant was found
highly efficient. Below, graph
shows result of the tests, with
the processed eil withstanding
several times the [oad limit of
untreated [ubricants

- ?
T e
s
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Test Plane Noses over Safely

ﬁ:ﬁtel':-" small electronic particles, EM:—F? s,sx- with Protective Cradle

To enable test pilots at Wright Field,
Dayton, O., to nose over
deliberately in trial flights, air corps offi-
cials use a special cradle of metal tubing
to protect the front of the ship. When the
tail of the plane is tilted up, it somersaults
smoothly on its cradle. The army flyers
are testing new cabin designs required by
increasing speed of combat planes. One
cabin has an adjustable seat which lets

“cage' around nose of plane allows pilot to

lnmlrlnnll mmw %
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pilots raise or IGWEf fﬂ z eight Rnllmg Metal Gﬂlle Guards

inches, thus allowing a } wer cabin and
cleaner streamlining. The pilot is protect-
ed by sponge rubber padding, and a heavy
beam overhead reifforces the ca

%‘ass- round Electric Lighter

as wng Tip -
Handy for light-
ing cigarette, piffe
or cigar, the ldtest
electric lighter is
flameless. It con-
sists of two parts,
the base té which
an electrie cordis
attached f,'g‘r plug-
ging intogalter-
ating or dirgtt current sockets and the
ss-around tip which is heated by press-

ing it into the base. The tip hﬂl&s heat
long enough to light several cigarettes.

Smoke Bomb Fired a m;{;- :
Shows Planes Way to Pﬂl‘t

Fog, the dread of aviators, is gradua]ly
being beaten. At Croydon airdr

England a signaling mortar has be#n in-
stalled to throw smoke projectilgs up
through the mantle of fog whenevér air-
planes approach. The bomb is fired 1,000
feet high, where it explodes and shmm.
incoming pilots the location of the ﬁﬁld,

Firing smoke bomb from mortar af Croydon air-
dreme as signal to pilots Hym; nbow fog blanhet
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Top, rolling doun grille to protect cigarstand. Bot-
tam, grille in windeow of home ]

Protection’ against trespasser, burglar

and kidnaper, a metal grille for window, \
door or passageway is available, When
not in use, it coils on a roller above th
lintel, out of the way and unnoticed. It
can be lowered quickly and locked. Irl"\
operation, the grille travels in steel guides
on either side of the opening. Manual or
automatic operation is possible. If desired,
the grille can be connected for use with
an electric motor and push button or a
photoelectric cell or a sensitive mat. It is
made of steel, stainless steel, bronze, or
aluminum, its round metal bars being
joined by pressed links of octagonal shape.
For schools, nurseries, store entrances,
gateways, remdences, elevator sha;fts,
vaults, compartments and the like, the
grille provides a safe barrier without sac-
rifice of air, light or vision.
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Photographs of Sound Waves '

t&m s

ys against a mirror. The stlp-
pled effect behind the bullet is
produced by waves from the
wake, the vacuum. The other
photograph shows sound waves [
prdduced by two s gaps. &
These waves are s:mlp‘?' those, -~
produced by a pebble dropped?
into quiet water and_can be sebn
to be spreading Eienlf and virtu-
ally independently of each other,

A S

-

(=4 -
$ - 7 . .
" A S é:?rt.?ﬁcﬂte of Brake Test
v Made Automatically =
{ o 4 _ o by Small Recorder ?
: ' 7 _— - . Certificates showing the condi- E#

tion of the brakes are stampgd by Lal?
an automatic testédr Sach {iffie the

car is brought to a stop in statf_.'vJ-'
and city tests. Weighing only E
fourteen pounds, the device makes
wao readings, one on the certifi- _.t'

. cate inserted in the machine, and 3
the other on a scale on top. The =~
est is made with the machine J
clamped on the left running
hoard. While the car may be run-
ning at any speed from five to
thirty miles per hour when the
brake is applied, the pointer and
the certificate will record the
stopping distance exactly as if the
car had been traveling twenty

[

‘:‘ ' miles an hour. The stamping on »
;-: Y Top, photographs of sound wa Srodi !'lrh_v twe spark gaps. the certificate cannot bE 'EIHE-Ed o

7o Below, waves emanating from a bullet q’..l].tE.fI'E!d. ThE Pes‘ter may be U.EEE].
L inside the ear in inclement weath-

+ %_ Many of the theories concerning the ac- er, provided it is held firmly on the floor
'._""'"f"‘tiun of sound waves have been confirmed while the test is being made.

‘“‘:_,,.b}" the eye of the camera. Photographs of
sound waves in motion are obtained by a
very technical process known as streak
photography which was discovered more
than seventy years ago by the eminent
physicist, Toepler. However, it has been
in recent years only that the method has
been applied practically in the realm of
acoustics, ballisties, flow-physics and
heating technique. One picture shows the
waves produced by a bullet traveling be-
tween two parallel plates. Parting from
the nose of the projectile are sound waves
and from the rear are tail waves, all re-

ﬂeu:ti.ng against the p].[l‘tE walls like ].'I-ght- Removing brake ur.h?ic:ifrnm machine E
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Top, one of Germany's “pocket
battleships," a tiny cruiser with
twin 550-horsepower gasoline ot
motors. Left, another of the
“mosgquite MAeet,” secretly .
armed, doing forty miles an hour -/

for the German navy in*
yards at Lemwerder, "
with a top speed of forty
miles an hour. Its arma- ~ -—
ment is a navy secret. ' o7
These tiny, amazingly 7, ,
fast war boats can be for- -
midable in attack against _
larger battleships and
transports, and their mo- g
T,

Ll

hility helps protect them.

— 5
R et srnlinsd E%
.~;P°“k""'t battleships” are taking the place orn Faucet Seat Rez)]at'ed
of the great dreadnaughts of Germany's P . ot
wartime fleet, and a veritable “mosquito by Unit Easily Installed
fleet” of tiny armed ships is understood to Home owners can repair worn faucet ‘_’_‘

‘be growing in German shipyards. These seats by replacing them with a new unit ', %53
torpedo boats, sloops, cutters and even at less expense than installing a new fau-
“midget cruisers are too small to be gov- cet. The unit is -
‘erned by treaty restrictions yet are well inserted in the
rotected by steel armor, powered by gas- throat of the old
-oline engines and reputedly strongly seat with a lead
armed, representing the best of modern pencil, presenting
“pavy engineering in “pocket” size. A Ger- a new seat to the
‘man shipbuilder produced for Finland re- valve stem wash-
cently a dwarf protected cruiser with two er. A lead washer
550-horsepower gasoline motors capable against the worn
% of twenty-five miles an hour. One of the seat makes the

v boats illustrated is a speed cruiser built joint waterfight. -
Pt Yoaddeany A, ﬁb;/'lf/ad

F _,-"_:—_-. 4 %) £ % } /8'9

E /A ..ILJ{
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h's Ltghtest Solids Made
by Sebafal:mg,’ Atomic Twins

MEC

eam from the nozzle at the
bas of the windshield. This cuts
the grime, frost, mud, and insects

from the glass and lets the wiper
clean it efficiently.

‘-T :_,
? 'Piﬂe Driver Is Operated
by Explosion Cylinder

ﬂ:g.c‘ali of dropping a weight
from a high tower, the latest pile
driver i ﬂermany has an explo-
sion cylin at bombards the
pile with a heavy piston. When
the piston rises to the top, ex-
pundmg gases drive it down with
h grpat force. It weighs 1,100 pounds,
‘~ahd the recoil from each explo-
Iy L slon lifts it two feet. Two men can
Sl ¥ operate the pile driver.
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‘Cﬂrving Swordfish Blades g
Is Seaside Hobby

Joseph Agna of Provmcelown':‘:'}
Mass., makes a vy of trans-

formifig® the “hlades” of swordfish & *
into ornaments. He scrapes and g

|.‘1]' {.MI‘L

Gl

Splitting up twin atoms is hﬂr

In the Bartold Research Laboratory at
Swarthmore, Pa., scientists are experi-
menting with an electric machine which
produces the world’s lightest solids. The
feat is achieved by a newly developed
“detector” which separates t:gm atoms.

S rgvt," (zun to Clean Wmdshleld
Is Operated from Dashboard

Windshields can
be kept elean in
any weather—
frosty days, mud-
dy days, dusty
days—by install-
ing a spray clean-
er that is operated
by hand from the
dashboard. The

cleaning fluid, supplied with the unit, is

mounted in its container on the steering
"*pﬂst beneath the hn d, and ﬂ'le pressure

f"" h-}}} w _L“ \

2

'

usiness of this apparalus-in a
Swarthmore, Pa., scientific research laboratery

polishes the sword, paints designs *
on it and uses carved wooden .*
figures for handles. One of his « .=
swords, decorated with a sketch of navy
vessels, was sent to the White House as

gift to President Roosevelt.

, painted, carved and
was [ance a real swordfish

ﬂ/‘-‘f"(._r

Tﬁl: arnamental sword

EF



from the RAINBOW
to CONCRETE

TAIRCASE of "Ginger-
bread House” at Hamburg,
M. J. Delighted children
don't stop to think that the
figures are of cast concrete,

Fhoto Caourtesy
Notlonal Hiseglt Company




ICTURE Wall
street paved in
glittering gold,
Fifth avenue
paved in rich
erimson or the
streets of Wash-

- ington with traffic lanes of red, white and
%L hlue !

These are possibilities as a result of
~ __ - current studies and developments in con-
s crete.  For colored conerete aggregates,

|

in the latter stage of development, will
produce concrete with the brilliance of
| preecious stones, and in many colors, New
* Orleans suggests eolored streets as a way
to give personality to a eity. The gay
spirit of Mardi Gras has been perma-
nently cast in old Canal street by paving
with terrazzo, a popular and effective
decorative treatment used primarily for
building lobbies and corridors.
Such streets set a new tempo for build-

| gﬁ l.b{“—.":-'

S
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BILLIARDS, like bowling, has been made
an outdoor game by concrete as evi-
denced by this happy scene.

ings, and as streets vie with nature in a
riot of color, buildings may be expected
that will rival the rainbow in a harmony
of hues. A sample ean be seen in Phila-
delphia where the magic stone, conerete,
in a colorful and pleasing blue tone,
houses another infant prodigy—radio.
In California is another development in
the new building era. Here is a type of
construction well adapted to the art of
painting with light, so dramatically por-
trayed at a Century of Progress.
California architeets have developed a
new concrete architecture, putting con-
erete to work as a self-sufficient strue-
tural material, needing no superficial
decoration, and requiring no preserva-
tive coatings. In its natural tone it is
admirably suited to serve as the eanvas,




Catkedf |
A7 AHG’V& cast concrete wi ..\B
4 - section for a prefabricated co "

. crete home. Left, the beauties of
. nature ae enhanced by this con-
. crete satting.
r- Wy - - r
et YT}



ENTRANCE to the re ptile
house of the Washington, D.C,,
o0. The intricate geometric
patterns of the reptile's back

are reproduced in the concrete
columns. Right, distinction and
individuality can be incorpe-
raled in the precast concrete

P, i e il s s 2 Pl il
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| THiS entrance illustrates a modern in'rorprﬂatiun ot mosaics

in colorful concrete b!,'__J__ﬂh_l'l_J: Ea_-rhu,l_

while the artist, with light, paints a symphony of eolor on 1t.

Or o to the Temple of Light, near Chicago, on the shore
of Lake Michigan, there to see the tough, rugeed sinews of
conerete, jeweled with erystal-like fragments of guartz, so
delicately molded that they give the appearance of a piece
of fine lace. Then ro to Washington, where the mechanies
of prefabrication have been applied to a cottage to make i
““fit for a king.”” Conservatively trimmed in ecolorful «on-
erete mosaies, the house combines dignity with substantial
warmth. These are among the spectacular ways in which




conerete may influence the daily life
of tomorrow,

("ities today dump wastes in our
rivers. Gone is nature's automatic
control system against flood, drought,
erosion, and filth-bred disease. Over-
burdened with man-made waste,
streams are no longer refreshing or
self-cleansing, Fish die, streams are
condemned for water supply and for
recreation, Slowly the water table
has dropped. Floods and drought
come and the soil, enriched through
the centuries, is washed away., BSei-
ence at last has gone to work replacing
nature’s prodigious automatie control
system, River beds must be enlarged,
head water areas turned into vast res-
ervoirs by a series of dams, immense
treatment plants built to convert poi-
sonous sewage into harmless effluent
before discharge into streams, floods
brought under control and countless
would-be land and soil destroying riv-
ulets blocked. Less spectacular but
more vital, concrete has been regi-
mented for the big job ahead : that of
replacing nature’s automatic water-
control system.

Pieture a system of roads, singing
with 100,000,000 spinning wheels of
the highway—the loeale of the world’s

TGF, outdoor concrete ping-pong tables in

public parks have brought this popular game

many new enthusiasts. Below, one of the

points of greatest interest in the horticultural

exhibit at the Century of Progress was this

"Old Mill Garden' with its concrete poaol
and flagstone paths,
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ASSURING privacy, the concrete fenge also adds to the charm of this garden

with its interesting pool and ornamental garden furniture.

greatest human slaughter. Overwhelmed
by demands for good roads for a rapidly
multiplying multitude of ears, road
builders fail to anticipate an aceelerated
speed of travel. Needing roads designed
for modern ears, a motor era cries for
safety. Engineers now are planning safe
roads, re-alined to eliminate dangerous
curves ; rigid, true and even driving sur-
faces; wider roads, where traffic re-
quires ; separated traffie lanes to prevent
head-on collisions ; grade separations at

busy street intersections; non-skid pave-
ment surfaces ; elevated highways ; pedes-
trian underpasses; highway sidewalks;
bicyele paths ; wide eulverts and bridges,
without dangerous columns and abut-
ments ; express roads free of slow-moving
traffic. Concrete again fits into the pie-
ture.

Today we face a new era in personal
comfort with air conditioning the year
around, drafts eliminated, bedrooms and
basements, and rooms hetween, all main-

—_—
- -
-_.I (]
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A | éKILL‘ imagination and a sense of the artistic have been combined to pro-
duce this beautiful and colorful cement slayte, another of the hundreds of
possible new uses for cement,

tained at livable temperatures, and nerve-racking echoes and re-echoes
gone, A nation to be rehoused to new standards offers another field
for the magie stone. '

Major disasters still reap their toll, Earthquakes, fire, hurricanes,
tornadoes and disease which thrives in dirt all are to be conquered.
Homes, apartments, schools, churches, industrial and commereial build
ings all ean be made safe, and conerete can do part of the job.

Industry, seeking striking dress and modern style with whieh to

(Continued to page 1304 )
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Coast Guards Grow%
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Twin-motored rescue and paotrel plane of the U. 5. coast guard air station ot Biloxi, Miss., warming up
itz engines on the ramp preparatory te a Aight over waters ﬁf the Gulf of Mexico

Far out at sea a sailor is stricken with
severe illness., A coast guard plane, “eye
of the fleet,” roars out over the ocean to
rush him to a hospital ashore. A sudden
squall menaces fishing smacks and small *
boats, Again the coast guard flyers race
through the sky to give warning, survey .’
the situation and coordinate rescue work-
by land and sea. More than 5,000 lives are
saved and $50,000,000 in ﬂoatmg property
preserved every year by the coast guard.
Founded in 1790, the service has made
steady progress in lifesaving, prevention *
of smuggling, protecting customs, patrol- "_

Designs Are Etched on Glaﬁs bv Wmter’s éL

Etching on glass with nature’s own
“sand-blast” is a favorite winter pastime..
of Cape Cod residents and the coast-
guardsmen who patrol the windswept ™
ocean beach. Stencils are cut from paper
and pasted on window glass or bottles,
which are then left exposed on the shore.
The fierce winter winds whip millions of
grains of sand against the giass, guickly
producing the effect of frosted glass. en
the paper pattern is removed, the clean~
cut design stands out agam.-;t the sand-
blasted glass. Cape Cod residents thus
etch designs of boats, anchors, lighthouses
and bits of “local color” for their front

“Wash., and Buffalo, N, Y.

ling the ice fields and international bor-
ders. The “air” arm, youngest branch of
the coast guard, has rapidly expanded in
importance during the last fifteen months
as an aid to the cutters and shore stations.§

** There are about fifty planes in the service

now—all amphibions or seaplanes except
those on border patrol. Coast guard avia-

tion stations and air detachment units are”,

,located at Salem and Gloucester, Mass,,

Cape May, N. J., Miami and St. Peters- ..

San Antonio,
Port An geles,' ‘

(LG

burg, Fla,, Bl[ﬂxl Miss.,
Tex., San Diego, Calif.,

L

door panes. ]
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Anchors and Chains on Superliner
' R Three sixteen-ton anchors

ml _ \ and 150 tons of anchor chains
% have been installed on the
P ———— superliner “Queen Mary,”
: @ for her maiden voy from
England to the United States.
Two of the anchors will be
in regular use, the third
ready for an emergency.
Each link of the massive
chain is two feet long and
weighs about 225 pounds.
The liner is being fitted out
at Glasgow, Scotland, to en-
ter the Cunard White Star
fleet.

Top, giant anchor ready for superliner. Botiom,
masgive chains for the anchors

Robot Pianist Upsets Theory
w That Touch Controls Tone

\? one
? Contrary to the theory of eminent mu=—.
sicians, the tone produced by striking a.y
given key on a piano is the same no mat-_.~

in what manner the key is struck.
gnace Paderewski is the notable excep-
tion among pianists who cling to the idea

that the way the key is struck influences
tone. Proof that the old theory is false
was supplied recently by me_Char—lePl?
Weyl of the University of Pennsylvania in
a demonstration in hich he used a giant
model of a grand pigno containing one key, g
one hammer and ohe string. With it, Pro- 3
fessor Weyl showed that after striking the X
. key the musician had no more conteal.. '
over the tone than a marksman has over\f, =
a bullet after he has pressed the tt'iggrx-_'&
of the gun. A fnechanical pianist demon-
strated gradatjons of tone so small that no
r could detget them, yet they visi=-
HJ': ble on an os¢ill ph
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Radio Brake Stops Automobile
'F / s %at Grade Crossing

.
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{{ When the first railroad trains stppped at
Chillicothe, 0., conductors called out
“Twenty minutes for quinine” and passen-
gers at this “quinine stop” were given
medicine to prevent spread of malaria
prevalent in the region.

&
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Radio may some day prevent grade
crossing accidents. A patent was issued
recently for a “radio brake” intended to
stop cars automatically at grade crossings
if a train is approaching. The crossing
wo be equipped with two radio sig-



wW-an “artificial foot” which
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nalling stations emitting
waves of a predetermined
frequency down the road
in each direction, the

)Eending range being lim-

Of

ited to about 500 feet. An
approaching train throws
a switch putting the sta-
tions on the air. An auto

uipped with the radie
rake carries a receiver
uned to the grade cross-
ing signals which are
picked up and converted
into electrical energy.
Amplified, the energy
operates a relay which
flashes a warning light on

the dash. If the driver
does not stop, a delayed
elay goes into action and
shuts off the motor. At

e same time a small
electric motor motivates

| steps on the brakes and |
sep brings the car to a stop. =
*The brakes stay locked |
until the driver releases ‘
them by stepping on the

——

l Continuous ca
' ban monoxide de-
tector installed
ear and chart
showing carbon
monaxide concen-
trations which
will cause head-
ache, vncon-
Eciousness an

death
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Metal-Rubber Feet for Ladder
Prevent Slipping

Ladders which
are equipped with
a new type of foot
are prevented
from sliding on
smooth floors, ice
or in dirt and cin-
ders. The foot
consists of a metal

shoe with a rubber
suction-cup base. It swings through a
quarter turn to permit use on floors and
back for use in dirt or cinders. It may be
adapted to the legs of any ladder.

Inquiries as to makers of articles de-
scribed in Popular Mechanices, will be an-
swered by our Bureau of Information upon
receipt of return postage,
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When installed in any closed car
truck cab, a continuous carbon-monoxide
detector warns of the presence of this
deadly gas. Very minute amounts of the

gas lower physical and mental Efﬁcienc:,r.'

The detector has a motor-driven pump
which draws a continuous sample of air
into the instrument. An adjustable flow
meter maintains a constant flow of air and
a dehydrating canister removes moisture
from the sample, while a cell containing a
catalyst oxidizes to carbon dioxide any
carbon monoxide present. Heat liberated
by this oxidation is directly proportional
to the amount of carbon monoxide and is
measured by thermocouples in series with
the indicating meter. The meter is cali-
brated to read directly in percentage of
carbon monoxide. The same unit can be
used for testing the air beneath a man-
hole cover or wherever the presence of
this odorless, tasteless and non-irritating

- gas may be suspected.
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oo atethe WORLD'S FIVE

By J. A. Keyes

l’;‘I".”E men and five machines remade the
world. Who and what are they? One
thinks of Whitney, Edison, Ford, Bell and
Morse. Of the cotton gin, electric light,
automaobile, telephone and telegraph. But
these were not the men or the machines,
with one exception. Eli Whitney, alone, of
these men can be mentioned as one of the
greatest in the history of invention.

Why exclude the others? By what right ' | ri .- g 5 sl =

can they be placed below four other per-
sons? The answer makes a fascinating and
dramatic tale., Imagine a history of chem-
istryv and medicine without mention of
Pasteur. Yet that, in faet, is what has been
done with the history of the mechanical
world since the beginning of the indus-
trial revolution. The men who shaped the
productive destiny of eivilization from the
middle of the eighteenth century up to the

H,l
=
present, have been accorded no place in o

its history Modern turret lathe, and interior of early machine
What is llhe Explanatic}n i thiic abluiivn shop from wood cut by Jean George Van Viiet. A

maent

comparis s advance ig shop
Bk, s Jaegrmt i 2% 4 2
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which has surrounded the lives of these
men and the machines they invented?
Is it that their lives lacked drama and
interest? Certainly not. Is the answer
to be found, perhaps, in the inherent
modesty of the men, themselves? Were
they too busy doing great things to care
whether or not their greatness was rec-
ognized outside their profession? Or is
the explanation in the fact that all five
died in the harness and there was no
time for them to leave much written
matter concerning themselves and their
work?

Let’s turn to the men themselves.

- They were not herces. They were
workers. Yet, all five possessed quali-
ties which most often make for success
—self-reliance, initiative and persist-
ency. All five worked toward one com-
~mon goal—accuracy, speed, economy
and efficiency in machine production.
And each was endowed with that mys-
terious, burning something which is the
heritage of inventors, that strange com-
pound of reasoning and intuition which
psychologists have never undersiood.

Who were these men and what was
their work?

Their names—Wilkinson, Bramah,
Maudslay, Whitney and Blanchard.
Their profession—machine-tool inven-
tion. The machines they built—the
lathe, the slide rest, the boring machine,
the planer and the slotter.

But, how did these machines remake
the world? How can they be ranked in
importance before the steam engine,
telephone, telegraph, reaper, thresher,
automobile, airplane, radio and even

This group of eight
great inventors in-
cludes four of the
five men whose ma-
chines have con-
tributed most te
modern civilization.
Can you pick them
out?

E /1954

TORS

common electrical appli-
ances? The lathe, the
slide rest, the boring ma-
chine, the planer, the
slotter are basic machines
which make possible all
the other machines—the
power-driven primary
tools by which alone met-
al can be made to fashion
other metal. In short,
without these five tools
we could not have had
our cotton gin, electriec
light, automobiles, tele-
phone and telegraph;
without the work of these
five men, Edison, Ford,
Bell, Morse and the oth-
ers could not have built
their epoch-making won-
ders. Think what that

501
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means. Our whole
civilization as we
know it today has
resulted from the
quiet perseverance,
the untiring labor
of these men who
worked for results
and not for glory.
It is probably safe
to assume there are
not more than a few
thousand adults in
this country who
could tell you any-
thing concerning
four of them.

A graphie in-
stance of the de-
pendence of inven-
tors upon machine
tools lies in the
story of Watt and
his steam engine.
In 1759, John Rob-
inson, a friend of
Watt's, suggested a
steam engine might
be applied to the
moving of wheel
carriages. The plans
and theories were
sound but there

mah's slide tool

Top, original Blanchard lathe.
Center, mitling machine invent-
ed by Whitney. Bottom, Bra-

were no tools to ecarry out the ideas. It
was not until 1764, goaded by the urgent
demands of Cornish miners for a steam-
operated pump to rid their mines of floods
of water, that Watt once more took up the
idea. By 1765 he built a model of his steam
engine., But when Watt came to build a
full-size engine, all his skill and the skill
of the workmen around him was not suffi-
cient to bore a cylinder six inches in di-
ameter and two feet long. For the lack of
a tool which could accomplish this simple
machine operation the world was denied
the steam engine for ten more vears.

It is ironic that history has so little to
say of the man who finally made the steam
engine possible. His name was John Wil-
kinson. He was a machinist who, hearing
of Watt's unsuccessful steam engine, start-
ed working on an idea of his own for mak-
ing heavier the bor-
ing bar of the device
then used for bor-
ing wooden drums,
and of running it
clear through the
cylinder with a fixed
support at the out-
board end. Thus,
the first principles
of the modern, in-
dustrial-age boring
machine were put
into practice.
Through that seem-
ingly simple ma-
chine operation

Center phote sourtesy New York Muoseum
af Beience and Industry
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Watt's fame became everywhere
established, the Cornish mines
were pumped free of water, the
economic history of Britain was
changed and a whole new series
of machine operations was started.
In spite of these facts, one finds
little material dealing with the
life of John Wilkinson, “father of
the iron trade.” But we know he
was a man of extraordinary char-
acter and energy and persever-
ance, But what exactly is a bor-
ing machine—that device which
made the steam engine possible
and made so many other mechan-
ical marvels feasible? In simple -
wortls+tis a vertical or horizontal
machine for boring holes in metal held
fast by a locking device.

As great as was Wilkinson's influence on
machine-tool design, Joseph Bramah ex-
erted an even greater influence. Born in
1748 on a Yorkshire farm, he moved to
London in early life to work as a machin-
ist. London was besieged with petty thieves
and Bramah turned his attention to build-

L]
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* Top, lathe with slide rest and full electrical control. Below,
Maudslay's cutting lathe

ing a lock which could not be picked. He
worked on the invention for years until he
finally manufactured a lock which for
sixty-seven years was regarded as un-
pickable. Later he developed a hydraulic
press. Because of his reputation the Bank
of England commissioned him to build a
machine for printing the date lines on
- *{Cnntinued to page 124A)
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Jg Bolfia Is Played by Hand
and Pumped by Lung

A\
2

MAMOd, nimed
This table-top inst Fwas named the "selfia™
by its inventor, a German orchestra conductor

Youngest child in the family of wind in-
struments is the “solfia.”” Something like
a baby organ, it has a miniature piano
keyboard a little more than an octave long,
but its music depends on air. The player
can either blow through a rubber tube
or use a bellows. The solfia was designed

by as a low-priced mu-
sical instrument theghogne. i v A
i/

Highway Guard Rail Made Safe
Resilient Cable Bracket

Resilient brack-
ets of strip steel
are the latest type
of shock-absorh-
ing support for
roadside guard
rails. Nearly cir-
cular in form, they
have overlapping
ends and are slot-
ted for the cables
of the fence. Held
in the slots by an
oval pin, the ca-

POPULAR MECHANICS
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freely in el direction at the post con-
nections and the shape of the bracket /
makes it act as a buffer when the guard is
struck by an automobile,

Diving Helmet Used by Coach %
7 4~ of Swimming Team -

Underwater observation of swimmersy,
has been adopted by Robert J. Kiphuth,™
er

cmclm#w&
ican i n, and he wears a diving
helmet omthe job. Coach Kiphuth says
that this is the best way to get a true
image of the swimmer, since refraction,
waves and bubbles tend to distort the im-
age when the swimmer is viewed from
above the surface. The diving helmet
makes it possible to watch each swimmer.
The diving outfit consists of weighted vest,
helmet and ropes, the last for safety pur-
poses because Coach Kiphuth cannot swim
a stroke, in spite of having developed
champion swimmers.

:F l ’S%t/eél Ropes Lift Bridge Span
into Place High above Bay

Mo my-.}c?men towers of SW@J;&
the skeleton of a 540- span is hung

Far above San Francisco bay hangs a
540-foot center span of the great suspen-
sion bridge that is to make Oakland and
San Francisco closer neighbors. In nine
sections, this skeleton was lifted into place
in the middle of the suspension cables by
steel hoisting ropes, and now is supported
Z)the vertical cables looped over the two
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main suspension cables.
The upper horizontal
beam marks the level of
the top deck of the four
and one-half mile bridge,
and the bottom deck will
be at the level of the
lower beam.

el
Prism Glasses Help

Bedfast Reader by
Reflecting Book

Recumbent spectacles
have been designed to
make reading in bed more
comfortable and less tir-
ing. Specially devised
prisms reflect the light
arly, without inversion
or coloring of the image,
so that the reader may
hold his book in a com-
fortable position on the
chest and direct his eyes
straight upward in the
normal and least fatigu-
ing way. The spectacles
are especially valuable to
patients forced to lie in
bed for some time. They
may be worn over other

spectacles, i
= lLY

C nned Fumigant Set Afire

7 F loods Greenl}gﬁﬁ Quickly
____C.f,.aégg,am.fcj.l_ :

NN et
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Nicatine fumes, forced olt ot high pressure when the powdered fumigant
in the can is lighted, quickly spread through the greenhouse

By generating pressure in a can of fumigating powder, a
greenhouse can be quickly and thoroughly flooded with
nicotine spray to kill insect pests, Heretofore burned in
open piles, nicotine powder is now available in hermetically
sealed cans with two “eyelets” on opposite sides of the top
which are punched open when ready for use. A lighted

~ “sparkler” is then inserted in one opening

and the powder quickly ignites, forcing

out fumes under increasing pressure as it

§ Two Signals on One Frequency
3 ‘f z 7 Solve Radio Problem

burns, The speed of distribution enhances
toxicity of the fumigant. A pound can is
effective for 25,000 to 30,000 cubic feet.
ransmission of both voice and radio
range signals on the same frequency is be-
ing tested as the latest aid to commercial
aviation. The two sets of signals are re-

ceived simultaneously in an airplane, di-
rectional signals operating a needle point-
er on the instrument panel and the voice
signals being received in headphones. The
development solves the problem of inter-
ruption of directional beacon signals and

These spectacles reflect book held at right angles to

weather reports when both were sent on

the eye and make reading in bed less fatiguing th sare- frequenc}?
‘,'. t‘; r* " 'Llp_ . bt | !'_‘ t'. x W :}J h-'cg—-" -
L .‘l:}‘-l'brh,:l\- "h' ; .|.‘ :. i Eea ; " r I l 9 ﬁ‘é
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T JJ[I.')c:au{c;hnut Boat on Plane Saves Flyer in Sea

L pidon )uag'./.l/—:ff /98 s—PIC T

From ol

MARINE
DISTRESS
SIGNAL

RESCUE
SHIP

¥ QUICK
RELEASE
CABLE

IMMEDIATE
INFLATION
OF DINGHY

SALVAGE CABLE
HOLDER DISTRESS
IN POCKET SIGNAL

QUICK RELEASE LIFE
CABLE HOLDER LINES

RERTEREY

Self-inflating "Juughn’u!" boat of rubberized fabric which keeps Hr_rl:r afloat if plane comes
dion in Lﬂ'ﬂt‘l.'! and also j.upﬂu;ts rhc plane o it cunlbe salvaged
lru Ly YHEn (A UMy -
Successful tests have ]]E‘?h made in T'llg— so it can !1* nalufal':‘.l:cl Various types of -
land recently with flotatibh gear fop air- gear have befn ified, one consisting of at- =
planes intended to save/the flyer in case mospheric bagsiJaced avithin the fuselage,
his ahip is forced into the sea and also to  air being stored in them at cl1t'|!l-=rl'}lll'l o e

serve as a buoyant s rt fndnt_he lane  pressure. There are 21
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Warship s ‘Vdu:c and ‘Ears’
“Aid Maneuvers Far at Sea

able bags which may be Elled in
an emergency with carbon-diox-
ide gas released from a cylinder 1

by automatic or manual means. 0S

The third type is known as the
Youngman dinghy and is a big
doughnut of rubberized fabric
with a “floor” in the center. The
deflated tube is stored in a com-
partment in the top of the wing
together with a eylinder of carbon-
dioxide gas and cables which link
it to the plane. The dinghy may |
be inflated manually or by actu-
ators which release the gas when
the ship is slightly submerged,
causing the dinghy to burst open
the lid of its compartment and es-
cape. The passengers enter the
dinghy which supports their
weight and the weight of the sub- |
merged plane. If a ship is near,
the cable leading from the dinghy
to the plane can be attached to
the ship's derrick and a release |
cable can be operated to cut the

dinghy adrift, allowing flyers and

plane to be saved SETIEIL“'
= 5— 5

Fountain Brush Cleans

r..—..-.—.-.—— — — S — S— —
1 i )

Typewriter with Liquid

Cleaning typewriters, rubber
stamps and adding machines is
made easy with the aid of a fountain brush
which releases a liquid cleaner when a
valve button on the back of the brush is
pressed. The bottle containing the cleaner
forms the handle for the brush.

cleaner 'hge |W g
* OW e/ ad
F A s & o
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Looking through E}uharnu antenna arrangement high above
deck of battleship during maneuvers of the Japanese Meet

How a modern fighting ship can perform
intricate battle maneuvers at night, in
murky weather or behind a dense smoke
sereen without the use of signal lights or
flags may be a puzzle to the landlubber.
But the answer is simple. High above the
glistening decks of the ship is an elaborate
arrangement of wires, the very latest type
of radio antenna, which is a clue to the
puzzle. By means of these wires, the ship
“speaks” or “listens” as the radio operator
transmits or receives orders. Navigating
these big ships blindly is made easy by use
of radio, and modern navigating instru-
ments. WMWEnﬂy
engaged in maneuvers in the Pacific, are

equipped with the newest radio apparatus.

IIDne-thnusandth of an ounce of thyrox-
in, a mysterious chemical substance in the
body, separates every normal human be-

ing from imbecilit§ or death. *
,./zz _j/.z,m;(ﬁ_c, ‘s..
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) Only thirty-one, an expert deep

cams
diver, inventor of the mhma:nen o
:lrn authority on h‘g'i“namhu:; i
{
fishing, he has i
ﬁﬂﬂ*‘ into more than thirty mn:h 5
i:erlmt countries and to the dep

the Artlantic and Pacific oceans.

BY Capt. John D. Craig

WHAT a thrill my first dive was! I
think I was most impressed by the
utter silence of that strange undersea
world. It's so quiet down there it almost
hurts. All the weird and unusual under-
,, c5ea denizens crowded around to greet me.
The:,r were not afraid but seemed to as-

+ 508 o £ 3 'y s -

= 'l-

"'-"é"'{.-'d -_r:.r:..!'.n
- - a- N v - -

- "4.'-‘..:...

A

- DIVING

Capt. John D. Craig and an
wundersea camera of his own
design which he uses among
the sea hillers. Below,
nursge shark with remora or
sucker fish

Thoto at left rouriecy
Paramount Productions, Toe.

sume I was just another poor fish like
themselves.

Crouching in the dark corners of rocky
ledges ugly crabs and lobsters peered out
at me. The light was dim and of a green-
ish hue. A silvery cloud of minnows float-
ed by overhead, bending to and fro to the
swell of the sea. A six-foot marrow, or
jewfish, loomed out of the distance and
cruised around me with the effortless ease
of a ﬂﬂati_ng dirigible. A He gﬂggle-eyed me
and departed into the grey haze. I was
e!a‘led scared and breathlekss all at once.
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Head and jaws of a blue fin shark and, below, Capt.
Craig and a baby seal he coptured

Somehow I managed to follow my instruc-
tions sufficiently to survive that first dive,
and immediately I became a devotee.

I have dived hundreds of times since.
Every dive brings new thrills. I can hon-
estly say I have learned something new
from every dip.

My first dive was made in tropical wa-
ters off the lower coast of Mexico. Jap-
anese divers were my instructors. The
gear I used was such an out-of-date con-
traption I still wonder there wasn't an ac-
cident. The Japs are “sargassa farmers.”

G /SSQ -

FfILLERS

These “farmers” had their fields on the
bottom of the ocean. They actually went
down there and cultivated the sea floor.
They worked in standard—about 1905
model—diving gear. Their “crop” was a
sea plant known as sargassa, used in mak-
ing various medicines. Agar-agar is the
best known h}'-pruduct.

It takes from four to nine years to pre-
pare the sea bottom and clear away de-
structive parasite plants before good sar-
gassa crops can be harvested. The Jap-
anese dry the sargassa, bale it and ship
the lot to Japan. Once under cultivation
the crops grow constantly and a good div-
er can gather between $80 and $350 worth
of sargassa per day. They deserve it for
they take terrible chances.

It was a tough school in which to learn
the hazardous game of deep-sea diving,
but the Japs were good instructors and I
acquired many tricks of the game that
have been lifesavers on several occasions.
I first learned to dive because I wanted to
know whether it would be practical to
shoot undersea a certain picture we were
preparing in Hollywood, or do it in a tank
as the studio wished. We made it under-
seas, | have shot several undersea pic-



shark, a man-eater, and pilot fish

tures since. There is something about that
weird underwater world that gets under
one's skin.

Four of the boys in my crew are now
expert deep-sea divers. We still thrill at
the thought of our first dives with that
antiquated gear. The last time I passed
Cedros island I counted twenty-two graves
in that little Japanese cemetery. There
were only nine when we first learned to
dive there. They still use the same old
gear. I have since learned they lost most
of their casualties when the boys got
fouled in the kelp beds and the tenders
broke the lines trying to pull them out.
Manta rays, those huge bat fish, also fre-

The author and a striped marlin swordfish. Below, blue fin
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quent Cedros waters and proba-
bly broke some lines. No, diving
is not a healthy game. We do it
because the public demands au-
thentic pictures.

I have been asked a hundred
times, “What do vou do when you
meet an octopus on the bottom of
the ocean?” 1 stand perfectly still,
tuck my hands under my arms,
hold my breath and then hope for
the best.

“Don’t move when an octopus
takes hold of you,"” they told me
repeatedly. “It will get excited
and attack if you struggle. But if
vou remain perfectly still the
chances are it will merely touch
you here and there with a tenta-
cle just to satisfy its curiosity and
will then move away.” Those warnings
saved me dozens of times from a horrible
death in the arms of octopuses that meas-
ured from fifteen to eighteen feet. There
are octopuses much larger, but I hope never
to meet them. An octopus with tentacles
eight or nine feet long is tremendously
powerful and a most formidable antagonist
should it become aroused. Those big fel-
lows can devour an average human, strip-
ping the body of all flesh and blood in
from fifteen to twenty-five minutes.

Octopuses usually frequent dark and
rocky places on the ocean bottom, and the
larger ones are found in colder waters.
The female lays 40,000 to 50,000 eggs near
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y(rﬁ)al Maker Uses Secrets

Three Centuries Old

the mouth of some cave in subterranean
reefs, where she remains during the fifty-
day hatching period. She is very temper-
amental and will strike out in anger at
any intruder so the undersea denizens give
her a wide berth. When hatched, the baby
octopodes are about the size of a garden
pea. They have very short legs and can-
not move about without swimming. Usu-
ally they rise immediately to the warmer
sunlit surfaces where birds and fish de-
vour them by the thousands, If this were
not the case the sea would be literally
swarming with octopuses. The few sur-

vivors seek homes in the shallows near \'
rocky shores. Their first food consists of N\
minute animalcules floating in the water. L 4
As they grow stronger they seek deeper ~J
waters, Within a year they have grown | oy
to be four to five feet in breadth and feed -
on shell fish, perch or bass. When moving
about they walk on their eight arms or ‘__"'
swim backward by expelling water through o~
a locomotor tube just under the head. A E‘__
large octopus can dart about in this man- -
ner with surprising speed. Each tentacle is “‘r"

armed with from 160 to 240 vacuum,cups
which can exert a pressure of from one-,
fourth to nineteen pounds per square inch.
When attacking their prey, they retain a
firm hold on the bottom with three or four
tentacles and grapple their adversary with t the modern orchestra, he uses a tem-
the others, pering process which has been a family

The principal weapon of the octopus i\ secret for more than three centuries. The
its parrot-like beak concealed in the ver{Q cymbals are produced at the Zildjian
center ﬂf that many-arme& huﬂﬂ. Wll {Oundr}r 1n Mas&achusetts fnr many prum-

that beak a large octopus could easily npb“unent orchestra and band leaders.
open a deep-sea diving suit. The mo

practical defensg- against su¢h a- foe 15 aey ch

nitric gun, a tvpe’ of plunger pistol Iuadf:d...__ ngh"Pr“: Gold Spurs Mining
with glass-enclosed cartridges of nitric for Billion-a-Year Output
acid. When this is discharged in the water Ficrengad busihe sedart gl L eends
near an octopus the creature inhales it and g the output higher and Dr. Adolph

is killed instantly. This gun is a recent Kot of Vals University sredicts the

development. We were not armed wi e
them when shooting pictures off Mexico._ world prod ceed $1,000,000,~

: 52000 a year‘within a short time. This out-~ _°
The Japanese divers there, however, ‘put, Dr., Knopf says, will establish an

did give us a hint that worked. An octopus
; R g Py 9 ethbnum between production and the
i3 ‘Daffled if 3t cannot fnd ground 3 preseut purchasing power of gold. Better

for its suckers. Without a solid founda- methbds in mining and metallurey and

LA
cnkner of foundry wherr cymbals are tempered a‘ \
carefully to oblain tone purity S

When the ecymbal maker, Zild-
jian, makes a set of the shining metal disks

tion it cannot exert that vacuum pressure,
and when it realizes this it departs. We
found by wearing a coverall made from

porous burlap’ u_'l.rlz-}:_ our diving dress, the-

octopus could not seize us. ©
{Continued to page 138A)

\improved transportation facilities are ex-
pected to accelerate mine operations and

prcﬂ:luctinn. Such inaccessible regions as
the two million square miles of pre-Cam-
brian rocks north of the Great Lakes may
be¢ developed b}r means of the airpl
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Exact Models of Royalty
Save Trips to the Tailor

PUPULAR MECHANICS

its own indirect color-
change lighting. A bal-
ustrade surrounding the
main portion of the grill
and slightly raised above
the dance floor level, is
formed of silver bronze
and glass panels which
are sandblasted and
etched. It is illuminated
by the color-change lights
through the bottom of the
glass which catches all
the relief of the etching.
By means of reflectors,
this light also is thrown
horizontally across the
dance floor, illuminating
the feet of the dancers.
The “Queen Mary" is
scheduled to sail May 27

(£ IMunet News
‘ Aunhml l'larr te heads of models.
completed head on the table

Kings and queens are saved the trouble
and
dressmakers’ by an artist who prépares
papier-mache models of royalty. Provi-
sion is made for loss or gain in weight by
layers which can be added to, or removed
from, the model, Each model is made from
exact specifications of linings prepared by
the tailor after taking measurements.
Among those for whom the artist, J. A.

Gems of Kensington, England, has made
are , King George,

Queen Mary and members of royal fam-
ilies of other nations. Hnspl’t.als fire bri-
gades, and the police also make use of the
models, which are constructed of a sub-
stance almost as soft as human flesh.

Music Changes Color Lighting
on Liner ""Queen Mary”

Color tones of illumination in the main
ballroom and veranda grill of the super-
Lner&e'ew_agy? now under construc-
tion, are controlled automatically by a
microphone in front of the orchestra plat-
form. The lighting is changed by the pitch
of the notes played or sung, a high note
producing color lighting of utmost bril-
liancy. The ceiling of the grill will be di-
Eed into three large bays, each having

Note the life-like appearance of the

; skiddidi

on her maiden voyage to
the United States,

Skis on Auto’s Front Wheels
:F [ 4Y Aid Steering in Snow

To make steermg easier in snow, an
English entrant in the Monte Carlo trials
attached skis #o the front wheels of his
automobile. In soft snow, the front wheels
sink so deep that steering becomes diffi-
cult and phe driver tires rapidly from

fighting tlfe wheel. The skis slide smooth-

ly over fhe snow and the weight of the
&ar helps to prevent the front end from

Runner aitached to Front wheel of car, ready for
start of Monte Carlo trials
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Soy Bean “Soup” Is Press

o Auto Parts

There are fifteen pounds of soy
bean “soup” in your Ford automo-
bile. Once merely an important
item in the diet of the Chinese,
the soy bean has grown into a -
major element in modern manu-
facturing, particularly of lacquers
and molded parts for automobiles.
The acreage devoted to raising
soy beans in this country has ad-
vanced rapidly to 5,000,000 in 1935, ,
Bean soup consists of fibers rolled
and erushed to a fine powder, -
which is then pressed to the ap-

1

'O
Strange Things About th{: Air
Revealed by Research

Some of the strange things about the air,
which the ancients considered an impon-
erable substance, have been revealed by
“eascientists after years of research. Dr. L. H.
Koller of the General Eleetnc company

has found that*the#irin an aderage rooii -
-

eighs about 169 pounds, that a cubie foot
of air weighs slightly more than a letter
requiring three cents postage, that the air
you breathe during a day weighs more
than the food vou eat in the same time and
that air is made up of more than a dozen
gases, including nitrogen, Seventy-eight
per cent, oxygen twenty-orie per cent and
all other constituents, on¢ per cent. In the
one-per-cent group arc carbon dioxide,
water vapor, hydrogen, helium, neon, ar-
gon, krypton and xenon, with traces of
radon, the gas prodpced when radium dis-
integrates. Dr. Iuﬁll1 er points out that in-

dustry extracts m‘lgu11 which is employed
& t

a
<

o fill mcan&em.uh light bulbs and neon,
ow used E‘{tr'l‘;l‘ﬁr_h in advertising signs.
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(€] Ewing Galloway
Soy bean “soup™ and some automobile parts, inelud- ‘_,,..
ing distributor terminal plates, fabricated from it oo

proximate shape of the article and finally
treated in a hydraulic press. Among the
automobile parts made from soy beans are
distributor terminal plates, dashboard in-
strument cases and ornaments,

Q[ Tides at Tahiti follow the sun instead of
the moon, high at,noon and midnight.
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Plane Spatis U.’S. at Four Miles per Minute
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Two views of the slim, racy monoplane in
which Howard Huphes set a new coast-

Gamma %vith codstant speed pro-

c‘.—-—-—

and had 100 to spare at the finish,

Hurtling through the sky from Burbank,

Calif., to Newark, N. J., at better than four

miles a minute, without a stop, brings

fame to Howard Hughes—movie producer

and speed pilot—as the new holder of the

transcontinental flight record. Trying out

ew type Wright engine in his low-wing,

slender monoplane he lifted the ship off

the west coast airport shortly after noon,

picked a lane 18,000 feet high and in nine

hours, twenty-seven minutes and ten sec-

onds set the wheels down on the Newark

runway. His record beat that of Col. Ros-

‘ coe Turner by more than a half hour.

ghes already held a record for land

| planes of-above 352 miles an hour, set on

4 a three-kilometer course. He averaged

| nearly 260 miles an hour for the 2,450-mile
L
cr

transcontinental jump and covered the
Indianapolis-Columbus sector at 295 miles
...-")'}‘b"\
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The radial motor develops 925*

/ peller, carried 700 gallons of fuelf§

—
sepower at sea-level and a supercharg-

] g%w:h hi
Po c fr
Ly (4

Driven by a wind wheel connected di-
rectly to the shaft, a direct-current gener-
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gh altitudes, o



A

ator built entirely of aluminum
except for the field and armature
is now on the market. The coilsare
so wound that regardless of the

"MEC i—'I ANICS
Mk Kt Evah fov Moniha

qu team-Vacuum Capping
17

speed above 400 revolutions per
minute, only one kilowatt is de-
veloped. It will close the cuto
on a thirty-two velt plant at 175
revolutions per minute, charges
five amperes at 200 revolutions
and develops one kilowatt at 400
revolutions, Wind resistance is
minimized by streamlining. The
generator is available in various

power capacities,
o % i L0
Lighted Moon Clock

Shows Next Phase

Which phase the moon will as-
sume on the following night is™+
shown by an unusual eclock in-
stalled recently on a church stee-
ple in a Berlin suhurh?hw clock
is a large lighted globt with shad-
ed sections to indi¢ate the proper
phase for any time during the

month. Ahg€e it is a larger glock
for telling e, ]
L ¥

-
P
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WJ'!‘! spot ow clock is moon indicator

Capping machine as it applied metal sealer to bottles for

F Cathose

1D the odor

market mercihlly.
) J/C E&‘-"—-

ol
(-7

—_—

heeping milk fresh over long periods

'1"

Milk can be kept sweet for several
months by passing it, after pasteurization,
through a bottle capping machine. The
capping chamber is filled with dry steam,
which creates a vacuum and sterilizes the
surface of the milk, A metal vacuum cap
seals the bottle. Kept in a refrigerator, the
milk will remain unchanged for three {
months. Untreated milk changes even in {
an ice chamber.

That Doesn’t Smell

12 Is Developed for Market |
7.;; Odorless cabbages will be ready for your v »

table soon. Six years’ work at Corne

™ University went into the production of a
%, varety-ofcabbage without a smell, and at

last, after careful pollenization with tweez-
ers for m generations of cabbage plant

as eliminated by hereditary
The chosen seed are being

selection.

iqg uarded dgainst contamination and within
tw

s it is expected enough of the
on the

g

o ye
odorless /plants will be grown to go



are also “non-poison”
cucumbers, with the ob-
iectionable flavor re-
' moved. These can be
& eaten, skin and all, like
; an apple. The bush pump-
kin, as the name implies,
grows upward as a bush,
with the pumpkins form-
ing in the center.

In his “gritless” spinach
the characteristic harsh
flavor is removed. The
entire plant, including
stalk and leaves, is fiber-
less, tender and edible.
Where winters are mild
it can be grown the year
r::.'-und. There is also the

MAN is only beginning to solve the
o mysteries of plant life. We grow on
¢ ?- acres what could be grown in square feet
. .,of ground through processes of selection,

" “Zand sturdier stock could be developed to
withstand many of nature's onslaugl}ta
The time is coming when, in his back vard,

#—the amateur gardener will be able to grow,
the year round, sufficient produce to feed.
his family.

“The trend to individual, I.a]hputlan'-"-

. gardens is inevitable,” says Major Harry .
Wt wizard of Long Beach, .
59y Calif.,, who has developed vegetable and
;-ﬂawer species which have earned him -«
. wide recognition. e
] Achievements of Majur Bateson Hicuds |
a “dwarf bush corn” comprising multiple
stor:ks growing from a single root, with as _
many as twenty ears maturing at once, =~ Rare type of ‘tuberous-rooted, hot-house begonia,

5 d
um height is about thr::e feet. Them . and duart mvﬁ-;‘ E:: c;m ;;n ing. Sev-

",HJ . |
. LI T LY ‘KA,J"" - ;,-. -’;_a
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Bed of zinniaz developed in thirty yvears from blossoms the size of a dime,
brought by Major Bateson from Mexico

cabbage-cauliflower which develops as a
cabbage, then continues growing until the
head has turned to cauliflower.

“Plant ‘wizardry’ is a process of devel-
opment and not creation, involving a con-
stant search for throw-backs,” says Bate-
son. “Nature creates black-sheep, misfits,
plants with hereditary ailments—or super-
plants—all from otherwise normal families.
We select the strong, or the individualists,
and blend them with the hardiest or most
unusual, in the families we know.”

Why, for instance, should onions have -

an odor unlike lilies of which the onion is
really the parent? The first step was to
find two onions of the same species which
were virtua]ly taintless, mate them, and in
succession take seeds from the .mildest of

the offspring. The result of thirty-five
=% WK
'-“ 0

‘_.

b 1
U W 1Y Ny

P A Tl _j

years of effort is a partly odorless onion
about ninety per cent developed; that is,
ninety odorless out of every 100.

Likewise, acid in tomatoes—an unessen-
tial. In certain types of tomatoes Bateson

found almost no acidity. Again it was a
process of selection and hreeding. He also

found tomatoes could be grown in clusters
and that it was unnecessary to grow fruit
with the high water content. The result is
an acidless tomato, scarcely larger in cir-
cumference than a quarter, and which
contains food equal to the ordinary type.
“Nature did so much that man has un-
wittingly been taking it easy,” says Major
Bateson. “For instance, she gave us the
bee. And for thousands of years the bee
has been ‘half-doing’ work in pollenization
that we ought to have done scientifically.”
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otors Drive Big Seaplane over Ocean

French Aying boat is shown on Pensacola ( Fla.) bay where it landed ofter crossing the Atlantic from
% Paris. Not long after this photo was made, the plane was damaged when a sudden squall Bp#et it

Marking the 300th year of French rule tinique, in the French West Indfgm_
in the western hemisphere, a _g_gm;..ﬂma. motors drove the seaplane across the sea
boat recently completed an air voyage to a triumphant landing on Pensacola bay.
%romt Paris to Pensacola, Fla., by way of The craft is one of the largest in the

3 Dakar, Senegal, Natal, Brazil and Mar- French air fleet.

Eskimo Sledges Are Lashed with Thongs of Walrus Skin

bEskimus scorn nails in lashing together with nails would be likely to break in the
the runners of their sledges. Sleds built rough going along hummocky shore ice.
Instead they lash the
transversal boards, which
form the top, to the run-
ners with tough thongs
made from strips of wal-
rus skin. The small cross-
boards, laid every two or
three inches along the
top of the runners, are
grooved so that the wal-
rus strips will not slip off.
Holes are drilled for the
thongs near the top of the
runners. When the sledge
is driven over irregular,
rough blocks of ice these
thongs give enough to ab-
sorb the shock and save
the sledge from breaking
apart. The line running
along the edge of the
runners affords a way of
lashing baggage to the
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sledge. Repairs along the trail are more
easily effected with thongs than with nails,

“Fingerprints’ of Auto Tires

Help to Trace Criminq,ﬁlr i {

Modern counterpart of the er
woodsmen who tracked their quarry "hy
footprints in mud or snow are the federal
“G" men, who trail criminals sometimes
by the “fingerprints” of their automobile
tires. In a file at Washington are 1,800 dif-
ferent tire patterns. When a criminal’s
car leaves its tire marks on paved high-
way or mud road, law enforcement officers
photograph the marks or make plastie
molds of them, compare the patterns with
their files, and not only determine the
make of tire but from its markings iden-
tify the car as it appears elsew

Weights Hung on Model
Test Strength of Bﬂdge

As the Ban Francisco-Oakland bay
bridge is being erected, engineers are con-
stantly checking for strésses anfl strains
by hanging weights on a single. strand of
able representing the cables of the real

dge. White weights are hung on the
“line” to represent the actual weight of
the cable in miniature; the bilack eylinders
designate road sections iy place, and as
the road is completed the effect on the
cables is watched by adding black weights.

E:ngt irculation Improved g
by Roughened Cylinders

Trying out the blood
tired feeling in the feet

Rubbing the soles of the feet on th
roughened surfaces of a eylindrical device
introduced recently on the west coast will
speed up the blood circulation. The cir-
culator has a wartlike surface on each of
its two cylinders or spindles and the feet
are rubbed back and forth to stimulate the
flow of blood. The treatment is said to re- ==
lieve fatigue for persons who stand farv'b
long periods and for those subject to cold
feet, the result of poor circulation.

@[ Popular Mechanics Magazine does not
publish the name of the maker of, or deal-
r in, any device described in its pages, but
is information is kept on file and will be
furnished by our Bureau of Information
request, accompanied by stamped,
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YUU don’'t need a can of gaso-
line and a box of matches to
hurn the house down. You ean do
- it with a goldfish bowl, a carpet
o sweeper, a sack of sugar or an in-

sect spray. An umbrella handle
or an electric-light bulb may set
¢ == the house afire, or you may dis-
cover you're a human spark plug
yvourself,

If you smoke a cigarette in bed,
toss a can of kerosene on the
kitchen stove or let the young-
sters play with matches you can
only blame yourself for adding to
the total of 10,000 deaths caused
every year by fire. But how ecan
you help it if the blaze was self-
started? Spontaneous ignition—

g

.

RO s £

3,
‘s e sl O\

self-heating of combusti-
ble materials to the point
where they burst aflame
—costs this country per-
haps $50,000,000 a year in
fire losses; and static
electricity—that spark at
your fingertips after you
glide across the parlor
rug—is lurking every-
where as the unseen torch
that may start a holocaust.

A series of fires in an
eastern shoe factory puz-
zled officials of the plant
one winter. Always, the
flames broke out at the
same point, and always
the same girl employe
was at the worktable,
passing shoe soles be-
tween rollers where rub-
ber cement was applied

In training at a firemen's school, these fighters wi..ll_ be ready
for duty when the sun shines through a goldfish bowl and
starts a blaze or the drapery is set aflame by a ci)ardlla
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to the leather. Suddenly and mysteriously
the rubber cement would burst into a
blaze. Obviously the girl was not guilty of
arson; in fact, on one occasion she was se-
verely burned, During her absence a sub-
stitute worked regularly at the same post,
vet no fire occurred. Then, fifteen minutes
after the girl returned to duty, another fire
started. Physical examination demonstrat-
ed that her skin was so dry that static
electricity was continually building up a
strong charge in her body and clothing,
and sparks from her fingertips would ig-
nite the rubber cement, She was a human
‘spark plug. Maybe it's fun to “shock”
your friends with a statie spark from your
finger, but if conditions are just right you
may blow up the house,

A painter was burned to death when a
spark, either static or from an electriecal

lanee he 3 ] oy Old and new in fire fighting equipment—horse-drawn
anIJIII:Ju. i.nu:.htld oft tl'l..s. inflammable va vy g o o oS
por rising from his varnish remover, Even = tower in action
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by smoke. Battery of Acodlights at right guides squads al*night fires

an insect spray can be an agent of flaming
death. A housewife was spraying crannies
with a liquid insecticide when a spark
caught it, the home burned down and she
was trapped in it. There is enough fric-
tion in the flow of a liquid to generate a
dangerous charge of static, and merely
pouring gasoline from one metal container
into another might cause an explosion if
care is not taken to keep the two contain-
ers in contact to disperse the static. That
is why filling-station attendants keep the
fuel hose, made of non-ferrous metal,
touching the car as they fill your automo-
bile tank, and gasoline tank wagons drag
a chain to ground the static developed by
the fluid. One of the simplest methods of
starting a blaze you can’t stop is to use
gasoline, naphtha or similar highly vola-
tile substance to clean a suit or gown.
Gasoline vapor is dangerous farther
than you can smell it, Light a cigarette in
the next room and the flame will follow
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that odor of gasoline {o its source. A tiny
pilot light in the kitchen may touch it off.
But if that doesn't happen, just rub the
cloth a eouple of times and it will generate
—particularly if it is silk—enough static
for a spark that will ignite your cleaning
fluid with a murderous flare, Static elec-
tricity in a cloth type dust-collector once
caused a dust explosion that wrecked part
of a factory and seriously injured six men.

But for subtle ways of starting fires,
consider spontaneous combustion. Com-

monest vietim of the self-starting blaze is
the hay barn. Hay, stored away too green,
has a way of heating up in damp spots to
the point where a breath of air fans it into
flame. Spontaneous ignition destroys hay
worth $20,000,000 each year, and one-tenth
of the entire harvested hay crop of the
United States, worth $1,300,000,000, is de-
stroyed by spontaneous heat that chars
without guite reaching the blazing point.
All this loss despite the faet that farmers
have recognized this heating process for

-two thousand years or more.

Floods in Vermont were followed by an
epidemic of barn fires. As soon as the wa-
ter receded, haymows began to heat. One
barn standing in five feet of water caught
fire two days after the flood crest passed
and burned to the water line. Four hun-
dred barns burned in three years in the
province of Ontario and half of them were
due to spontaneous combustion,

You reflect, comfortably, that this does

"
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not concern vou for there is no
hay stored in yvour home. How
about that pair of greasy overalls
hanging in your those
rags yvou used to wipe the paint
brushes, then tossed in a burlap
rubbish bag? Anvthing bearing a
trace of vegetable oil, which oxi-
dizes and creates heat, is a fire
menace. Linseed oil is a notorious
incendiarist. What about vour
Minute particles
combusti-

closet or

carpet sweeper?
of Hoor wax and other
bles mingle in the dust collector
of one carpet sweeper under just
the right conditions to heat up
and set the house afire.
Several fires have started s
taneously in jute bags of sugar.
Disgistrous* thie aj preand Jhospital
fires have been traced to sponta-
neous ignition of cellulose-nitrate
motion=-picture or X-ray film, which de-

pon-

composes at a temperature of 300 Hegrees”

Fahrenheit and ignites eamlg_ew.rengn a low’
air supply, giving off noxious gases. Ce,r‘
tain cleaning compounds, silk stored away
in improper conditions, and sawdust heaps
are breeders of flame. Wood that has been
alter natel;-, wet and dried absorbs a heavy

Ak g e g";.}
ps .\

& ip
/ « Tepy fireboats at waterfront confl

" plugs switehboard tI light on

ration. Below, operctor
shows location of fire

supply of oxygef] and ignites readily, even

at low temperatures. You're courting fire if

vou pack yvour steam lines with sawdust.
Modern fire departments date back only

to about 1865, when cities of America and

Europe assumed* the fluty of protecting

the homes. The Roman, Crassus, added to

{Continued to Pl.l‘ﬂ 148A)
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vy é!Slic.u:kprmf Compass Built for ‘Queen Mary’
I? G Christopher Columbus relied on

is still the vital element in steer-
ing ocean vessels. The “Queen
Mary's” compass has the coach-
spring form of suspension fitted
into the pedestal. The compass
card is poised on a pivot whose
base is fixed on a mattress sus-

pension to absorb shocks.

Stitching composs points on silk. Right, finishing
shockproof pedestal for “Queen Mary's"” compass

.Q
Expert needlewomen at Glasgow, Scot-
land, have an important part in building
the magnetic compass, one of the largest
. in the world, which will guide the liner
\D “Queen Mary" across the Atlantic on her
= mwiderr 1T, These women stitch in bright
=~ colors, with finest silk, the points of the
compass which must stand out in beld re-
lief and with unerring accuracy on the
compass card. Despite the modern inven-
tions of the gyroscopic compass, “metal
mike” and submarine echo-sounder, the
old-fashioned magnetic compass that

a“‘I—In:cl:m::.g Posts’ for Chpper Ships Are Old Boat Anchors

’f{ 00 - = Rusty anchors of old ships, bought at

- scrap iron prices, are to be put to modern
use at the island bases in the Pacific where
nc_e__a;Lajr_l.i.l:mrs_Eﬂ] stop for refueling and

servicing. They will anchor the buoys to
which the clipper ships will be moored

while making the regular ce stops on
’ge tra cific air route, &:"M.l

Best Gasoline Will Win War
Future, Says Scientist

Errell R. Fenske of Pennsyl
tate 'E that ThEWext war will

: wan nation having the best gas-

roa J, ¥ m R Ny e The load which a bombing plane
odern aif liners e “hitche te theae o

anchors which wer dml:nrdﬂi' after long service T and the I'RﬂE'E of a pursult P].EIIE

on oclan-going boats /ge;:end uEun the gasoline they
L1
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g S e P Three-P—t%fﬁH Portabl¢’'Radio -

i f li.l:l ].ﬂd . L] * L
o geering s & allim Transmits Voice Two Miles* .
of fuel would give more . = h':: lg

miles of flight than at
“P_I‘Eﬁ&llt, then the bomb-
ing, plane could carry a
greater load and the pur-
suit plane would have a
greater cruising range.
The efficiency of the
» modern gasoline engine
depends on the compres-
sion ratio. However, as
,Ele compression ratio is
“ increased to get efficien-
<y, “knocking” appears
sunless the octane rating
pf the fuel is increased.

YThe government last year enthisiare deibil iver for thi di g
“ordered 1,000,000 gallons Meuthpiece doubles as receiver for this tiny two-way radio set. Battery

and all, compactly boxed, weigh only three pounds

+-of gasoline for army and

* navy planes with an octane rating of nine- In a small box conveniently gquipped
“ty-two. Automobile gasoline has an octane  with shoulder straps, a Staten dsland in-
rating between seventy and eighty. ventor has built a radio transmitter and

_ ,{-d 0 le receiver capable of carrying the voice and

: . : receiving for a distance of two miles, Com-

»  Three-Foot Collarfor Fido pletely equipped, with power supply self-

* ol Protects His Sore Tail contained, the outfit weighs just three

Whi vous doi Bas 4 sorp i, e i pounds. It operates on a frequency of
rhis neck. That's part of the u*eat;nent at si_xty megacyc;les. .A single-unit mouth-
pan animal hospital in California where P'%% fnctercbrar y viand,
“'dogs with sore—tails wear collars consist- FS 3 R \J

_“ing of light plywood disks three feet indi- Plant Grows Bigger If “'Stuffed” Q

_ameter, The collar helps heal Fido's tail with Carbon Dioxi
because it prevents Fido from biting it. oxide

Plants can be made to grow bigger and <3
produce a larger seed yield by “stuffing’

. |

>y them with carbon dioxide, the atmospher- ™
ic gas they use as initial raw material in
food-making. This is the finding of Dr. ™
Earl S, Johnston of the Smithsonian Insti-
tution alter a series of laboratory experi-—3

ments in which he grew wheat plants in
open-fopped glass enclosures, maintaining §
the carbon-dioxide content of the air a
four times the usual percentage. Th::.e{
plants produced more stalk and larger and
more numerous heads than did similar
ones in adjoining containers where only
ordinary air was used. As yet the results
have no practical application because the
‘cost of raising the carbon-dioxide content
of the air under field conditions is greater .
than the worth of the increased yield.

'
.. Hare iz collar Fide wears {6 help speed up healing
N : treatment of his tail
\ . ¥ = ot - y | &

Vel T v ¥ F A K O e. \
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. ‘Mississippi’ Is Navy’s‘Only Battleship Model

e Narrls mind Wwins

Only model of a great modern battleshi
in the navy's possession is that of the
U.S.S. “Mississippi,” now on exhibit at
Washington. It was built by F. B. Craven
of LaPorte, Ind., at a cost of $3,975 and i
true to every detail of the dreadnaught
itself,. Even toy seaplanes are show
mounted on catapults on the afterdeck®
One other model owned by the navy is of
a cruiser, the U.S.S. “Houston."

One-Station Radio Receiver
Fs ¥V Assures an Audience

One of the simplest radio sets recently
developed is a one-station omtfit, It is
tuned by the manufacturer to a certain
wave length, the volume is fixed, and th
only adjustment is the switch that turn
it on and off. Such an outfit is quite inex-
pensive to build. By placing these sets in
stores and places where people gather, the
radio station to which it is tuned can as-
sure itself a large audience. The on
station set can also be connected with a
clock that turns‘the radio on automatically

advertiser’s pro@ram
« /O

Stern and side views of navy's model of the U.5.5. !
“Missizsippi,” with seaplanes on deck catapulis :dfﬁnng a E,Ert

‘f_ ﬁ‘{.'-:".*'. : ﬁfm




By J. A. Hogle, J

“NA EXICO, the land of con-
trasts,” is also the home of
unusual art—the application of odd
materials to native handicrafts.
Dolls and animal figures are
made from cornhusk and bits of
wood, Mexican landscapes, street
scenes and native life are por-
trayed in clever mosaics of colored
broomstraws or “popote,” and re-
productions of native life formed
in statues of wax!

The wax statues por- [0
tray, in miniature, the ‘-" BT
everyday life of the na- i ]
tives, women making .
tortillas, pottery mak-
ers, basket weavers,
fruit and produce vend-
ors and bullfighters in
their elaborate cos-
tumes. Interesting fig-
ures are those of the
charros and the china
poblanas, the colorfully
costumed Mexican cow-
boy and cowgirl mount-
ed on beautiful horses
in various colors and
lifelike postures. The
saddle, stirrups and

trappings of these stat-
ues are complete to the
smallest detail as are the
costumes of the ride

Luis and Ramon Hi
dalgo, Mexicos wax
sculptors, are descend-
ants of Joaquin Hidalgo,
famous wax sculptor,
who brought the art to
Mexico from Italy and
Spain in 1777. It has
been handed down

Luiz Hidalge, ene of two brothers famed ez Mexican wax
sculptors. Center, dancing girl done in wax by Hidalgo, Bot-
tom, wax grouping complete to smallest details

through seven genera-
tions. Ramon employs molds in
making some of his reproductions
and incorporates bits of other ma-
terials such as cloth, leather and
tinfoil, but Luis Hidalgo, famous
throughout the continent for his
reproductions in caricature of fa-
mous personages uses nothing but
his fingers to shape the wax. He
not only has inherited the secrets
of his ancestors but has worked
out many new methods in the col-
oring and preparation of the wax,
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Top, picture made of hundreds of colered broom-
strows. Below, Mexican feather composition

one of the most important improvements
being a wax that will withstand a high
temperature.

The broomstraw artists are mostly girls
and young women whose ancestors, in
many cases, were Aztec Indians famed for
making feather mosaics. The adobe hut of
the native serves both as home and studio.

IIE_‘I'E'. "\';'Hh 5] 1]‘?1}.‘ of colored broomst raws
or popote and a palr of tweezers, 1hr_-_'..' glue
broomstraws of various lengths and colors
on cardboard to form landscapes and por-
traits thal resemble oil paintings in shad-
ing and perspective. The broomstraws
used for picture making are grown near
the voleanoes, Popocatepet] and Ixtacihuat]
some distance from Mexico City, Nature
not only supplies the material for this un-
usual art but has surrounded the artists
with a panorama of wondrous beauty. This
scenery forms the background in most of
their pictures. Church towers, street
scenes and neighbors at work are favorite
subjects,

I’npr:tv p'u':hit‘t'ﬁ range from the size of a
postage stamp to about eight by ten inches
or larger. Some compositions require
thousands of tiny lengths of straws and a
\\'('{‘I’i or more 1s f'.ILL".'].t"(l o L'illllilli_'tf_’ S0O11e
of the moare elaborate pictures which sell
for from $5.00 to $7.00, Most curio stores
in Mexico City will have your favorite
Mexican snapshot copied in broomstraws
for a nominal sum. Wooden fruit bowls
and serving trays inlaid with popote pic-
tures, as well as jewel and powder boxes,
also can be purchased. Most popole pic-
tures are sold unframed but they are also
available with frames decorated with in-
lays of the same material. Picture making
with broomstraws apparently is not one
of the old Aztec arts but dates back to
about 1850.

Feather mosaics of multi-colored birds
formed on cardboard of wvarious sizes,
when framed, make a handsome wall dec-
oration for the home, Greeting cards dec-



-m;:n‘.,.l"-' Frnlhor pfctu
ngs 81,00 Wn&mm”lf r"

T'I'-'Illlu-u
] Ample tampg
‘M?- I.'\].I!‘"”‘ﬂﬂl A '”'I “”lllu Ko

£ (50 ]
lexicn jpy. Exlean App L A R
orated with feather mosaics and
further enhanced with hand-

painted flowers offer a change
from the usual. Score cards for

MECHA

Cableway:i;i s Freight Car
to Rails below Boulder Dam

bridge parties are another item
obtainable with feather-picture
decorations.

Feather mosaics date back to
the days before the conquest when
artisans were expert in the cre-
ation of real works of art with the
feathers of tropical birds. These
birds, mostly of the parrot family,
furnished gorgeous feathers of
every hue and texture. The downy
feathers of the hummingbird were
also used in profusion in the cre-
ation of draperies and wall deco-
rations and feathers were pasted
on fine cotton web and made into
dresses for members of the
wealthy families., Aztec nobles
and high officers of the various
military orders wore coats of
feather work over their quilted
armor, These coats worn with
plumed helmets gave them a pic-
turesque appearance and banners,

embroidered in gold and feather
work and decorated with gayly
colored plumes, added splendor to
military assemblages. History records that
when Cortez and his followers first visited
Montezuma at his palace, they passed
through rooms, the walls of which were
hung with gorgeous draperies of feather
work wrought in imitation of birds, insects
and Aoivers,

——— 9
Brace for Legs of Card Table
Is Locked in Position

Foolproof leg
braces for the card
table are handy in
repairing and
strengthening
these and other
pieces of collapsi-
ble furniture, The
braces lock in po-
sition when the
legs are opened,
but lay flat and out
of the way when

the:,' are folded.
ey f,{ a"i iw'
] @ — -'1’ T

Loaded freight cor swings out over ¢qj'y¢n%a ca
draps 800 feet to rails leading to Boulder Dam power plant

frway an-ﬂ

Eight hundred feet down into Black
Canyon swings a steel cableway carrying
tons of freight to the powerhouse and con-
struction mewiiﬂiglgl?'_&m_kadeti
steel box cars aré run aboard the platform
of the cableway, rolled out over the gorge
and then dropped gently*tos the railroad
track leading to the Nevada powerhbuse

at the base. The cableway, is capable of
lifting 150-ton loads.

Homing Pigeons Carry 'S O §”
from Fishermen to Shore

Long Island fishermen are taking on
homing pigeons as their partners. Two
pigeons ride along as passengers in every
fishing boat that puts out from Freeport,

L. I. From the fishing grounds, the frst

bird-is released with a message to shore
advising other fishermen of their location
and their luck with the catch. A second
pigenn is kept as an emergency “ship-to-
shore” messenger, to carry an “S O 8"

message ujpsule in case uf trouble.

F e |
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The NEXT WAR

i i

U. 8. army searchlights throwing 100-mile beam. In front of lights are sound detectors which pick
® uP whir of airplane propeller and enable the soldiers to turn beam on “enemy™ gireraft

By Hiram Percy Maxim

et

\ - " (Noted Inventor, Author and Engineer) d}\w f J(]] f1 55

(}MMJ‘*
IN THE next great war men will battle
in a new medium—the ether. Tremen-

-dous strides have been made since the last

™
. ¢ great war in exploring this strange and

little understood domain.

Originally, in our efforts to account for the
transmission of light across space, we had
difficulty understanding how light waves
could be propagated unless there were
some medium which would carry waves.
We understood sound waves in air and
knew they were propagated in the air. We
understood water waves because we could
see them propagated. But when it came to
light waves, coming across millions of

dnia Sy, A -

-\.‘-' .'.. f— ".‘. o ¥

PART IV

miles of empty space, we were stumped.
To propagate a light wave it seemed some-
thing were needed that could be waved.
Empty space being without a wave-
carrying medium, we decided to imagine
one. We imagined an all pervading some-
thing so finely divided that it passed
through everything without friction. It
was supposed to be perfectly elastic and
jellylike. Such things as suns, planets and
moons could travel through it at high ve-
locities without resistance. Light, as well
as all other forms of radiation, set it vi-
brating or oscillating, These vibrations
oscillated sidewise instead of forward and



wm the ETHER

backward as sound waves oscillate. Light
waves traveled through this mysterious
substance at a wvelocity of 186,000 miles
per second.

This theory called for large applications
of faith, A frictionless, perfectly elastic
jelly, that permitted all these things to
happen, taxed credibility, But something
had to be provided to account for what
was known to happen. Pending the offer-
ing of a better theory, it was accepted by
the scientific world and the assumed sub-
stance was given the name ether. Then Dr,
Albert Einstein came along, He suggested
we cease trying to imagine an all pervad-
ing mechanistic medium, and instead,
urged us to regard the propagation of ra-
diation as an abstract mathematical con-
cept, such for example as the "propaga-

Teop, unusual view of mainmast of U.5.5. “Pensacola.” Bottom, cruiser "Cincinnati” pouring out dense
amoke screen to hide activities of airplane carrying ship, "Lexington,” in Pacific maneuvers

531
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tion” of solar noon around the earth at
the equator.

The equator is an abstraction, but solar
noon is propagated all the way around it
every day. Einstein further playfully sug-
gested that each of us imagine our own
ether, and so have what suited us individ-
ually as best accounting for the propaga-
tion of radiation. Here we have the exist-
ing state of affairs regarding the ether, the
greatest myth of science.

There.is only one ether. All our radio
communication, friendly and enemy, must
be conducted in it. In the next great war
there will be armies of millions of men.
Maneuvering these vast numbers will de-

mand thousands of radio transmitters and
receivers.

There will be naval fleets each number-
ing hundreds of ships. To maneuver and
fight them eflectively will require more
hundreds of radio sets. There will be
thousands of airplanes, most of them
transmitting scouting reports and receiv-
ing orders. There will be at least 100 sub-
marines which will need frequent com-
munication with their headquarters. There
will be hundreds of non-combatant ships
accompanying the fleets, furnishing trans-
port, material, supplies, hospitalization
and equipment. They will require radio
communication.

Top of page, Japanese destroyer, “Tsuta,” anchored ot Tientzin, China, at one
point in erisis between the two nations. Bottom, German torpede boat bucking
high seas during maneuvers in North Sea



Above, cavalry officer in
U. 5. army mechanized
wnit receiving orders by
radio as he prepares his

steel steed for action

POPULAR MECHANICS ¢ /#57 533 ¢ -

Top, right, camouflaged Vichers instrument which controls fire of anti-aircralt
guns. Bottom, signal corps company of L. 5. army sets wp communications

equipment during war games

1
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Troops mounted on horses and automobiles camouflaged with foliage are shown being moved at
midnight during the annual grand maneuvers of the Japanese army at Kagoshima

Imagine thousands of steam whistles
tooting, fire-alarm bells clanging, traffic
sirens screaming, automobile horns hoot-
ing, and radio loud-speakers blaring.
While you, in the midst of it all, try to
make out what is being said by one of the
fainter loud-speakers. And yet, in the next
world war, radio sets must successfully
pick out and make intelligible what each
wave is saying.

This can only be done by tuning, or re-
jecting all except the one wave desired.
The ether, a tumult of different waves
emitted by thousands of transmitters, is
like the confusion water is in when a large
number of boats are passing to and fro. To
pick out one particular small set of waves,
and reject every other, seems an utter im-
possibility. Fortunately we cannot see the
confusion of waves in the ether as we can
on water or we would quail at the job of
picking out a particular one., But it can
be done.

By immersing a wire in this confusion
of ether waves, we find the wire will pick
up that series of waves which is “in step”
with the particular “step” natural to the
wire, If the natural step, or period of elec-

trical oscillation, of the wire is 30,000,000
per second, only that many waves per
second will excite the wire, Any other
number will leave it “cold.”

If some one station is transmitting at this
particular frequency, its signals will be
heard, and all other frequencies will be
rejected. However, if more than one sta-
tion is transmitting at this exact frequency,
all will be heard, and an unintelligible
jumble will result. This is why, when sev-
eral transmitters are sending out waves,
each transmitter must have a wave length,
or frequency of its own.

Several armies, with several millions of
men in each, scattered over a front a hun-
dred or more miles long, divided up into
many separate mobile units, call for the
extreme in coordination. The next great
war probably will see the most far-reach-
ing system of coordination ever attempted,
because more men and speedier equipment
will be involved than ever before. With-
out radio communication the difficulties
would be insurmountable,

To conduct the communications of sev-
eral allied armies, not to consider enemy
armies, requires the use of a large number
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of different frequencies. There
are available waves from one me-
ter to 30,000 meters for both ra-
diotelegraph and radiotelephone.
The distance from crest to crest of
a one-meter wave is one meter,
or about thirty-three inches. The
distance from crest to crest of a
30,000-meter wave is 30,000 me-
ters, or a little over eighteen miles,

These waves radiate from a
transmitting antenna at the veloc-
ity of light. In the case of one-
meter waves, a “punch” is deliv-
ered to the ether frequently
enough for the resulting wave of
ether to move out just one meter
by the time the second punch is
administered. Since the waves
move out at 186,000 miles per sec-
ond, the “punches” must come
pretty frequently. If we wait even

Top, directing air Reel From

ground by using rodio. Boftom,

Berlin street cleaners in gas

mashs aflter realistic air “raid™”
on the city

one second between punches, wave No. 1
would have reached a point 186,000 miles
away before No. 2 started. The distance
between waves then would be 186,000
miles instead of thirty-three inches. To
deliver a new punch by the time the
wave from the preceding punch has trav-
eled outward only thirty-three inches, re-
quires that punches follow each other at a
frequency of 300,000,000 per second. If the

3

wave length is 30,000 meters, the frequen=
cy of the punches must be 10,000 per
second.

During the world war we did not know
how to administer 300,000,000 punches per
second. The best we could do was about
1,500,000, The difficulty was keeping the
number of punches per second exactly at
one steady rate. Today, thanks to erystal
control, we can hold our punches steadily

f/ U 6‘!’/{ R
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million per second. This
is the darkest visible red.
The highest frequency
our eyes can detect is 150
million million per seec-
ond. This is the faintest
shade of violet. The vast
space between the slow-
est of visible light and the
fastest of radio waves in-
dicates the extent of this
unexplored realm.

In practice, the number
of communication “chan-
nels” is limited. One
might think there are
enough different wave

lengths between ten me-

ters and 30,000 to accom-
modate all the armies,
navies, and air forces of
both belligerents. Unfor-
tunately, there must be a
generous separation be-
tween different wave
lengths if they are not to
overlap each other and
cause interference. Also,
the long wave lengths re-
quire bulky antenna sys-
tems for the transmitters,
which would not be suffi-
ciently mobile to be suit-
able in warfare. The re-

Top, camouflaged heavy field gun in action during Japanese maneuvers.
Bottem, Japanese soldiers wearing fish nefs to which may be attached
branches, twigs and grass for camouflage in the field

enough at 30,000,000 per second to give
reliable communication. This is ten-meter
wave lengths.

Below ten meters new troubles arise.
Roughly speaking, physical objects, such
as mountains, become opaque, as is the
case with visible light waves. To ether
waves of ten meters or longer, mountains,
buildings and similar objects are trans-
parent. To waves below ten meters they
are opaque. Reliable communication on
these ultra-short waves is therefore lim-
ited to “line of vision."”

Visible light waves are ether waves, like
radio waves. The only difference is that
there are more of them per second. The
lowest ether wave frequency our eyes can
detect is thirty-seven and one-half million

sult is that where a large
number of communica-
tion channels must be
provided, erowding is un-
avoidable. This crowding brings into ex=-
istence an entirely new form of warfare,
Nothing is more helpful to an army than
to break down an enemy's communica-
tions. Then his coordination automatically
breaks down, far-flung units become sep-
arated, team play ceases, supplies fail and
cooperation ends. Chaos and defeat follow.
This may be brought about by “jamming,”
or sending out a hodgepodge of powerful

waves on all frequencies. If every wave
length were involved, and if plenty of
power were used, every receiving set
would be smothered. Signals could not be
read, and confusion and delay would ensue.

Whether the leading nations have de-
vised jamming and anti-jamming appa-
ratus is unknown. Obviously any such
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Top, U. 5. ermy’'s huge “ears,” sound locators tuned to pick up
noise of “enemy" aircraft or motor equipment. At night, the de-
tectors are synchronized with powerful searchlights which reveal
the source of the sound. Bottom, mobile command position in
truck during mimie war between opposing forces of U. 8. army

opments not generally known
at this time.

Whatever would avert jam-
ming one's own communica-
tions would also enable the
other side to protect their com-
munications. An inkling of
these means would be all that
is necessary for the secret to be
worked out successfully., Be-
fore war actually breaks out it
is extremely difficult for one
nation to keep new develop-
ments in war equipment from
other nations, Military at-
taches at the various legations,
and secret intelligence opera-
tors manage to get hold of
nearly every new thing. After
war breaks out, however, it is
different.

preparations would be kept secret. But it Another new form of warfare in the
will be difficult to jam an enemy’s radio ether probahly, will Bé the use of secret ra-
communications without jamming one's dio by spies. In the world war ultra-short
own; to avoid jamming one's own calls for wave radio was not available. Spies were

some entirely new inventions and devel-
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Ten-car twin streamline trains, “big
brothers” of the Zephyr twins already
speeding daily on three other middle west-

ern routes of the Burlington railroad, will

start a nightly raeefigainst time next sum-
mer over the plains between Denver and
Chicago. Dual Diesel-electric power units
will streak over the 1,039 miles on a six-
teen-hour schedule, hauling stainless steel
cars accommodating 200 passengers and
luggage. Included in the equipment are
four sleepers, two coaches, diner, club and

observation cars. These “Denver Zephyrs”

will better present schedules by about ten
hours, averaging around sixty-five miles
an hour on the long overnight run. With
several stops to make en route, the trains
must cruise at ninety miles an hour. The
Burlington's first “Zephyr"” operates daily
between Lincoln, Omaha and Kansas City;
the original “twins" make daily round trips
between Chicago and St. Paul-Minneapo-
lis, and the “Mark Twain” serves Missis-
sippi river communities between St. Louis
and Burlington, Ia. The right of way along
the Republican river valley in Nebraska
was re-engineered last year, removing the
last obstacle to sustained high speeds over
the Chicago-Denver line.

€[ Glass frﬁngmer cooking
utensils which can be efgposed to the direct

heat of the flame now are being produced,
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E{m Car “Zephyrs” in Thousa

-
-
7 f‘Lifzes Seven Feet Deep Located

Corrmane , WY

-Mile Race
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The original "Zaphyr" that started streamline
styles for the Burlington rdilroad is a baby by
contrast with its big brothers, the ten-car “Den-
ver Zephyrs” drawn by twin Diesel power cars,
soon to start a nightly 1,008-mile race between
Denver and Chicago
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by Magnetic Detector

Deep laid pipes whose exact location has
been forgotten for years can be charted
with great accuracy by a magnetic detec-

tor recently developed by the General
E]%LI‘.].LM‘I‘F!HY In emergency searches
it has located pipes laid for forty years.
some of them seven feet deep and as much
as 100 feet away from the supposed line.
The detector is an extremely sensitive sur-
veying compass with adjustable bar mag-
net to minimize effects of the earth’s mag-
netic field. Attached and turning with the
compass box are two radial fins acting as
magnetic antennas, increasing the sensi-
tivity. If the pipe is non-magnetic, electric
current is established in it by wires to the
nearest hydrants. By setting up the de-
tector at one side of the pipe line, making
proper adjustments and plotting a curve
showing changes in eurrent indication as

the detejgé mgved across the pipe line,
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the pipe can be located
directly below the peak
of the curve. To deter-
mine exact depth of the
pipe, the detector is
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Four-Mile-a-Minute Tra:nspoft
Plane Carries Ten Passengers

moved to a point under
a return wire from the
pipe; the wire is then
suspended over the de-
tector at a height equal-
ing the peak current in-
dicated in the curve
plotted during the search.
The distance between
wire and compass box
then equals the depth of
the pipe below the box.

Midget Autnn"‘:ggﬁe
Built of Junk
Runs Cheaply

Constructed of junk
parts, a miniature auto-
mobile built by a Californian without plans
or blueprints will ¥iin five hours on one
and one-half quarts of gascline. It has
four forward and one reverse gear and
attains a speed of thirty-five miles per
hour, Parts from two discarded washing
machines and a twenty~year-old motor-
cycle, together with scrap materials gath-
ered at junk vards, were used. Excepting
a drill press and a hack saw, only ordinary
tools were used by the designer. The car
operates by belt drive. A “kick” starter
under the hood staris the two-cycle engine.

Bw{t mhm plans. Note the ottention to detail,

=vapur g ....,}“ A ihout pins. Note the atten
( ﬁ
Pl
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Twin-engine transport plane developed in Germany.
sengers and makes a speed of 250 miles per hour

A
lh" carriex ten pas-

Germany recently launched what that
country elaims is the fastest transport pas-
senger plane ever built. The twin-engine
“Heinkel” ship, carrymg ten passengers
and a crew of two, is said to be able to
maintain a speed nf 250 miles per hour,

ﬁumig Coal Mines to Get Gas
Is Tested for Economy

In Szbena and rmrth Caucasm the Soviet
Rep
undergrnund for their gas content. Many
years ago, this economical way of using
coal deposits of the lower grades was sug-
gested by Sir William Ramsay, British
chemist, and the Russian engineers are
making a practical test of
the theory. Already, it
has been found that labor
spent on the coal gas is
only one-tenth to one-
sixth of that needed in
mining the coal. Also, it
is possible to obtain gas
from very narrow sheets
of buried coal. The proc-
ess calls for an air shaft
to supply oxygen and ex-
haust outlets for drawing
out the gas.
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General Motore Corporuﬂon_‘

(As told to John M. Bonbright)

“}'HEN I was at the age of these young

Americans who compete in the an-
1'rn'ual] All-American Soap Box Derby, boys
were not given the opportunity to coast

down a hill straight into a col-
lege course. I'm sorry, too—be-
cause I believe that the United
States would be a better country
today, if more of those who are
now grown men had learned in
their boyhood the things that the
voung boys of today are learn-
ing in their striving to build
worthy soap box racers and to
drive them to victory. I believe
every Soap Box Derby entrant
who carefully follows the rules,
who designs and builds his own
car, who studies how to get the
best performance out of his car,
and who conducts himself in

every race in a sportsmanlike
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By CHARLES ¥. KETTERING

Vice President in Charge of Research,

ALL AMERICAN
SOAP BOX

DEREY

FINALS

Top, two young builders assembling a derby car. Boltom, some

of the major awards in the All-American Soap Box Derby. Note

framed certificate marked “First Prize™ which entitles winner to
four-year college scholarship
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SOAP BOX DERBY

Derby technical committee checking up on dimen-
sions of old No. 7, original scap bex car, before
formulating the rules for the 1936 roces

Charles F. Kettering

Vice president and director of General Motors
Corporation and general director of General
Motors Research laboratories; born on an
Ohio farm in 1876; educated in country dis
trict school, normal school and Ohio Stte
Universityj entered business as telephone in-
srallation manager; development engineer and
then director of inventions department, Na-
tional Cash Register company. Organized,
with associates, the Dayton Engineering Lab-

oratorics company to manufacture Kettering
inventions, including automohile self-starter
cand lighting and ignition systems; commis-
sioned by General Motors to set up and direct
rescarch work; since 1925, "Bow" Kentering
has been in charge of large staff of scientific
workers inventing and testing automotive and
other devices for General Motors,

manner, is a better boy after the race—
win or lose—and will grow to be a better
citizen by applying the lessons of the con-
test to his everyday life.

I won't attempt to tell how to build a
winning derby car because I believe it is
of far greater benefit to a boy to use his

own initiative, inventiveness and ingenu-
ity in designing and putting together a ecar
of his own conception than to start off
with a set of blueprints and specifications
to be followed blindly.

My opinion is that the thing most essen-
tial to building a good Soap Box car is
brains—and that includes ingenuity and
resourcefulness and, especially, what is
]-{nﬂwn ds commaon sensc.

Any boy can build a four-wheel coaster
that can be steered—and that is all re-
quired of a Soap Box ear, subject to rules
regulating safety, size, and weight. But
everything depends on the boy's original
plan for the car, and on his careful work-
manship.

If I had had the chance to compete in
these races when I was a boy, I would have
proceeded just as I have always done in
carrving out other projects—in developing
the self starter, for example. The first
thing is to learn what a Soap Box car must
be and what it must not be. That infor-
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Hlustrating diferent designs used by 1935
entrants. Bottem chart shows efect in- -
Ration pressura has on fn”.l'r.i,ﬂ' registance
of small pneamatic tire under sixty-pound

load, the tests being mode by the B. F.
Goodrich company

Only when I had finally put a
car together would my real work
of trying to make it a winner ac-
tually commence. That's where
the value of the proving ground
comes in.

Suppose my car is designed
with the simplest steering gear—
a movable front axle, pivoted in
the middle, with a wheel at each
end, I know much depends on
having both wheels alined to fol-
| | low exactly parallel courses. I also
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mation will be set forth in the 1936 rules.
The next step is to consider advantages
and disadvantages of different possible
types of car—judged by cost, materials
available, ease of construction, and per-
formance. Rough sketches should be made
and criticized and revised before any work
is done, Consideration must be given the
materials to be used. Will they make a
strong chassis? Will they keep the car in-
side the weight limit?

L i) 1) L1 5] L] 0
INFLATION PRESSURE IN POUNDS PER 54.1N.

- know that on my first try I may

not have succeeded in attaining
the correct alinement. The wheels may
toe out or toe in, imperceptibly, but enough
to slow down the car. What do I do? First,
I make a series of test runs on a grade,
either timing myself or seeing how far the
car will coast each time. Then I make the
same tests over again—but first turn the
front axle around. If the wheels toed out
slightly before, now they toe in—and the
car will run better because the road re-
sistance will tend to offset the toe-in.
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There probably isnoth- | '~ N = | YOGrTHER
ing I can suggest &bout - ;':E“ED
building Soap Box cars 1\, STEEL Disks
that thousands of boys S TRENGTHENING
have not already realized R|Ir?75|:| FT.WEELD
for themselves. These o
contestants are smart! At THENe RETRINER
the Akron finals last Au- LBOSE FELY ) Elna

WASHERS —

gust, they were just as
keen as the men you find

in race crews at Indian- BEARING ™
- N Iy 'l
apolis orff*Meémorial Day, iﬂg&“ ! PROTECTOR
CAP
It was hot—very hot— TO SHAFT

that day, on the long
brick-paved hill. As a set
of four cars was waiting
on the starting ramp, a
small driver suddenly
produced a can of talcum

! RIBS EXTEMD

i 7O RIM

| FLAMGE
S

PRESSED
RIBS

“SINGLE PIECE
PRESSED STEEL DISK

from his pocket, and lib-

erally powdered the
treads of his rubber tires,

Bketch by courteay the I, F. Goodrich Company

Top, erowd around 1935 winner, Maurice Bale, shown talking inte micro-
phone. Bottom, suggested construction of wheel and tire for the derby car

He had noted that the
tar, squeezed up between the brick, and
broiling hot, was soft and sticky. It would
cling to his tires, and slow him down. But
he knew the tar couldn’t stick to his tires
so long as they were covered with talcum.
You see, we engineers don't have to tell
boys like these youngsters how to build
soap box cars. Rather, I think it might be
a good thing for automobile engineers to
go to Akron next summer and, perhaps,
Piﬂk_}lp some pointers from thg boys.
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By PHILIF R. TARR
Physical Research Laborator
The B. F. Goodrich Ce.

The advantages of the ribbed racing
tread such as was used on the winning car
in the 1935 Soap Box Derby have been
known for some time. For straightaway
racing purposes this type of tread has the
least rolling resistance of the many tread
designs available. Under the conditions of

{Continued to page 120A)
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Black lines represent present air routes; heavy dotted lines are routes fo
be operated soon. Lighter dotted line marks Post-Galty route

Seventeen days around the world by air
lines on regular schedule! Only two gaps
remain to be bridged before this dream
becomes a reality. British, French and
Dutch aviation companies soon will ex-
tend lines linking Bangkok, Siam, with
Manila. Then, with the inauguration of
regular air service across the Atlantic
from New York to Europe probably by
1937, you can chart a 24,000-mile air voy-
age around the globe and reach home in
seventeen days. Magellan’s flagship, the
"Trinidad," was first to circumnavigate the
Earth in 1522 taking 1,083 days to do it.

> ancis Dral-ne sailed around thirty-

o 4 oné*, days faster. Railroads and automo-

biles and airplanes slashed time and dis-
tance. In 1931 Wiley Post and Harold
Gatty first flew around the top of the
world in less than nine days. And while
the “China Clipper” of Pan-American Air-
ways was pioneering the new skyway from
Alameda bay to Honolulu, Midway and
Wake islands, Guam and Manila, repre-
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sentatives of Pan-Ameri-
can and the British Im-
perial Airways were ar-
ranging joint transatlantic
service to weld the last
link, From New York you
will fiy by way of Mon-
treal and Harbor Grace
to Cobh and London, or
via Bermuda, the Azores,
Lisbon and Marseilles.
From Europe you will
board a plane for the
Mediterranean, Baghdad,
- India and Siam. Air
. | France extends to Saigon,
13 3 soon will reach Manila;
Dutch and British lines
fly from Bangkok to Sing-
apore and Java, and will
extend to Manila, where,
you will board a “Clip-
per” for San Francisco.

.}— { Pulo-Gnlf Game
Is Played in
Back Yard

Combined features of
polo and golf appear in a
new back-yard game in-
troduced recently in Miami, Fla. The game
is played with a s{ITK that resembles both
the polo mallet and the golf driver. Put-
ting the ball into the hole is the “goal,”
and it requires a sharp eye and good judg-
ment of distance, just as in golf.

A
Odd sticks and ball used in gnm! urhlch comibines
.flnh.rru of pn

Y Mm
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:5UF"FLY FIPE

Compact Wundwciicir‘{[g Izn'
Has Tools for Many Jobs

Consisting of six tools in a combinatj
machine, the latest aid to the woodworke
is compact and inexpensive. It has a ten
by thirty-six wood-turning lathe, a dr
press that will carry up to one-half in¢
drill, an eight-inch disk sander, a twelve
4™ inch jig saw, a five by three-fourths inc

emery wheel and a mandrel to carry a gi
to eight-inch rip i‘}_ requires only

2

Simplified woodworking machine has a number %

different tools for the craftsman

short time to adapt or remove any uniF‘; used as a torch, It ¢
Equipped with bronze and babbitt bear+<y

L
UL ings, the machine is built rigidly to withz

v stand hard usage over a long period. The

table on the jig saw may be turned around
for sanding and may serve as the turmng
rest for the pipsaw.

31’0,6 oo Fitiono &

= at the press of a

g COARSE SCREEN
GUARD TO i T —
o L —LARGE SCREEN :
RREVENL - —MEDIUM SCREEN I
WIND FROM {l=ssm s wstali g et~ .
BLOWIHG _=,==_=; s —MEDIUM SHaLLn -
SPRAY d—a:.t:-:u sfetes e ) yf‘ﬁﬁHﬁ,LL SCREEH Ll
='Tj‘=‘='=‘ y TT[e FINE SCREEN | = &=
SEF LTS SRR R = o ‘
return  NCTTTTUTUITTT P VERY FINE v : -
PIPE,TO it f ’ EXTRA FINE w S
POOL 5 :”— o
5 ia
Left, coaling tower lowers water temperaturg lor * 5
pool. ﬁg-‘l uw it ‘gt‘ & a [y
Passing we Ll rnuu the fine mesh’'{y =
screens whi are a part of a “coolingy &
tower” loweys the temperature several de-~ :
grees and makes more comfortable a ., = ¢
swimming pool near Phoenix, Ariz, Thc: -
waler is broken into progressively smaller ~ ‘
droplets and evaporation produces a cool- # s
ing effect. Operated in conjunection w |th'
a battery of filters, the tower helps to in- Fx
troduce oxygen into the water and in-
creases the sanitary conditions. Samples -
taken from the pool by state health au-
thorities were reported free from bacteria. -
My !
- - - %
indproof Cigarette Lighter |

Has Perfnrated “Ch:mne?

Equipped with
a perforated
‘cehimneyW a
windproof cigar-
ette lighter ignites
a shielded flame

[
=

thumb. Itisadapt-
ed to outdoor
:ports, has auto-
matie flint control,
carries two weeks'
fuel supply and
has a removable
tank which can be

will burn any of the common lighter fluids.

{{By atomic bombardment experiments, a
new value for the atomic weight of hydro-
gen has been flxed t 1.0081 instead of

a/
1/ 7 34 .
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Scene from Warner Brothers' “Captain Blood.”. The fight between two ships in this movie occurred on
an indoor zound stage, the special effects department creating the scene

prains and skill of artists, designers, engi-
-neers, chemists and special effects experts. *

T'S the boast of Hollywood that there is

no spot on earth that the movies
haven’t reproduced to order, for one pic-
ture or another, They re-make the world
—mountains, jungles, deserts, rivers, sun-

|

-« shine, moonbeams, fog, sandstorms, light-

e

2
" naval battle, a snowstorm or Manhattan's

"~ ning, voleanoes, rain or snow—the special

-

Warner Brothers has just completed a -

“erafts building,” nearly all glass, that will -

be used to holse specialists in resource-

, fulness and originality.

It is their job to find a way to do the _

effects department will make any of them , impossible things that must be done when:b_

“to order.
To the special effects crew, moving a

/skyline indoors is just a part of the day's
work. And this moving of all outdoors

=~ onto a sound stage is not the result of

=

“process shots,” miniatures or trick pho-
tography. It is down-to-earth physical

‘tnental vaults go the plans that the work-;
.ers in the foundry, the woodworking de-
~partments, the mills, the plaster and mar-*
“ble plant, the electrical department, the® *

the movies re-make the world to order.
From their desks, laboratories and experi-.

-

machine shops, the model works, the arths

gallery, the scenic and wardrobe depart-«

<. and mechanical accomplishment, on good ., ments must follow to accomplish the & '

" 548

conerete and steel foundations.
The shots are not obtained by photo-

graphing through painted glass, but by the ™ and miniature sets will pass for long shots

sweat of thousands of carpenters, struc-
tural steel workers, electricians, mechan-
ies and specialists of all kinds, and by the

2

*
oy , %

amazing results required.

Process shots are all right in their place,*

or quick shots, but when a script calls for .
thirty husky pirates to swing, on rope's
end, from one ship to the other, and drop,

‘_l

™




cutlass in mouth, among
the enemy, no model or
miniature maker can do
the job. It takes struc-
tural steel workers, car-
penters and mechanics.
So when it was decided
that “Captain Blood”
should be made on the
home lot, in the studio's
sound stages, instead of
going on location, a big
problem was passed on to
Warners' miracle worker,
Anton Grot. Carrying the
title of art director, he is
really the big brother of
the man in overalls, and

Studio officials looking over sketches of indoor sets prior to the
making of “Captain Blood,” and the fight between the two pi-
rate ships which wes staged indoors

547
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Two views of o sea-coast town built on a back lot in Hollywood
for a recent production. The boats rest in real water which
fills the concrete basin
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photograph like ships at
sea?” the studio execu-
tives asked Grot.
“We can build any-
thing,” was the reply.
“But they must be au-
thentie reproductions,”
warned the executives,
“true in detail as to boat
construction,deck strue-
tures, carvings, riggings
and gun mountings.”
“They'll be authen-
tie,” was Grot's assur-
= Water wheel constructed on indoor stage For one picture and a court ance. “We'll make your
scene built for another production sea shots so natural

o you'll get seasick.”
upon his shoulders falls the job of solving™® Grot burned midnight oil figuring a way,
‘any problem the production department® to bring two battling ships under full sail
‘happens to meet. And staging a sea hatﬂei across a billowing sea and ram them to-
between Captain Blood's pirate ship and- gether to permit a bloody battle to be

.the French man-of-war on a sound stage fought over their sides and in their rig-

was a problem.  *, (e ging—and do it inside a sound stage. Grot
s “Can you build two vessels that will let works from pictures and gradually his
~us use four hmjdreglxextras, and that will (Continued to page 144A)

ok R R cd W T k> By * Al af® ¥ gopes
- b 1' g AR b 30 £

» - LW o O W d =
‘.l'! } _j"" .l b L‘ .i.rF.' “-‘-"4{‘#\} ot *

- Tesdr e 4

-~ "“-

i W,



g 6. POPULAR ?(\IILQO'H@

IIOftY Texas Memnrial Sha t P aced upon PDIEE and UpErﬂtEd on

regulated to cover a radius of only one-
to Have Fast Elevators half a city block. Directional antennas on
the vehicles are set to pick up the weak
stations as they approach them, and the
street cars have receivers tuned to pick up
only these stations. As the vehicle ap-
proaches the corner, the receiver picks up
the signal and from a loud-speaker an-
}‘ nounces the street. These weak stations
also are suggested as a means of fog warn-
B - ing. Operators of a ship or plane hearing
"~ one of the limited power stations would
realize that the craft was too close to
shore or ground.

[
ﬁ‘[an- ade Wind Saves Fruit
from Damage by Frost

Standing guard like a sentinel over a
vast citrus fruit orchard in Whittier,
Calif., is a wind-maker with a sixteen-
foot propeller ready to thrust back any
invasion of frost. In freezing weather it
has actually prevented damage to trees, The

B

Elevators will take s:gﬁtxeer: to tﬁl top of this lﬁlﬂ‘d
planned as Texas memorial 1

Towering 550 feet, the giant memorial
shaft to he erected on the San Jacinto bat-
tlefield near Houston, Tex., will hgve fast
elevafors to carry sightseers to the ob-
servation level near the top, The base of 2
the shaft will house relics of the battle in ¥ &
which the Texans under Gen., Sam Hous- % o
ton won their independence from Mexico- Al
The memorial is a part of the plans drawn
for the celebration of the Texas centennial.

Radio Announces Street Name
_, in Trolley, Bus and Auto
Fﬁ YE«}ni:rn:nﬂc».a::l radio is used in a system for
announcing street names and historical
information in street cars, busses and :
T

autos passing near by. Two types of trans-
mitters have been developed, one an-

nouncing from film and the other from a

: When frni.r tﬁn:nftnl lrn'n 5, t or:hurd:s‘?"“
t::-'_a mitters are ns on his fan gnd air awiy. -
é
L] Sbne /
{ et #7PA 3
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blades, whirling at 950
revolutions per minute,
draw down warm air and
keep it circulating in the
grove, for frost does not

551

form if the air is kept in
motion. The propeller
and its motor are mount-
ed on a rotating base atop
a forty-six foot steel tow- |
er. It guards a forty-acre
citrus grove. A special
study of its effectiveness
is being made with in-
struments installed at
four stations in the or-

chard by the U, S. weath-
er bureau. L S" 1

Whale’s Big Molars
Replaced in Jaw
for Exhibit

When a cameraman
visited the grounds of the

= |
F asﬂf@xkress Train in Japan ' ‘
Hauled by Streamline Engine ‘
\

Vs

Califorpia Pacific Inter-
national exposition at San
Diego shorily before its
reopening, he found one man replacing
the molars in the jaw of a sperm whale.
The whale is one of the wonders in the
Palace of Natural History” -'I'_T-;irty-six
giant teeth—were set in thé whales jaw,
just as they were when gm big mammal

was taken far at sea

I._ 1\.-. . -
The photographer cought the “den-

4
tist"” at work on huge teeth of I-'—.,' >
whale in expogition building ' N
' s g "
- £ L | > s 3 d ‘p ¢
1 o W r B ot LY "

—Hapan's most advanced streamline Jncngﬁff .
houling the speediest express train{from Osaka te Nagoya

_,ML)LLE L r
Pouri

o -

T R

wilt in government shops,

L/
Japan is going in for streamline design-
ing in its modern engines. Hauling the
fast express train between Osaka and
Nagoya is a ‘steam lécomotive streamlined
toteduce air resistance. It was built in
government railway shops recently.

g Spout for Metal Can
Prevents Spilling

Liquids can be
poured from tin-
can containers
without spilling by
using a spout at-
tachment shaped
like a U-pipe with
sharp ends. The
ends cut through
the top of the con-
tainer and the con-
tents of the can

i %
"
“pass through a - \
.spout when the ean is tilted. The spout is ‘

Hinged so it can.be folded against the U-
« tube when not in use, thus sealing, the con-

nts if all the liquidyis not empti
Lj ﬂfﬁ’, w/uj(
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F‘TRBCE Horses Require Shoes
of Special Design and Weight

)
i g

Dr. Hutslar with a coﬂuﬁ;mn! horseshoes he has designed

for racing, saddle and harness horses

7’ Shoes must be “tailored to measure” for
_ race horses, and it takes considerable skill

to shape up shoes of the exact weight and
design for the fast-stepping horses of the

- turf. Dr, Charles F. Hutslar, a cler an

& ;of Pnjﬂri::_ﬁm?a,‘g”,_m_ Calil.,, made a specialty of
shoé ce horses, and has collected ex-
*  amples of the many types of shoes worn
~ onthe track. They must correct any weak=
.. ness of the horse's leg or foot and must
‘meet weight requirements within a frac-

* tion of an ounce.

. Tiny Fire Bomb, Not Gas, Held
e S‘} .Real Peril in Next War

That the two-pound incendiary bomb e
thermite will be the real peril in the nex

' war is the opinion of Prof. J. Enrigu
Zanetti_of Colymbia University's chemis
tl‘facpartmcnt. In discussing wha} miglhit

-
-
. N

#wvatet! One.change
hours of continuous work and it is claimed —

A vtk o0 gyt
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happen to a large city in an air
attack, Prof. Zanetti says: “The
small size of these bombs may ap-
pear almost ridiculous, particu-
larly after considering the tons of
gas required to produce lethal
concentrations. The small incen-
diary bomb is particularly fitted
to airplane raiding. It does not
have to be aimed and a single
two~-ton bomber could carry near-
ly 2,000 of them. Granting that
only one in 100 makes a hit, that
single bomber will start twenty
fires within a few minutes of each
other. What simultaneous fires
would mean in a city like New
York.may be understood by con-
sidering -‘['ha} the Cunard pier fire
in 1932 summoned one-fifth the
entire fire-fighting apparatus in
the city.” The thermite bomb is a
mixture of iron oxide and pow-
dered aluminum, or magnesium,
which is stable if protected from
moist air. But if heated to a high
temperature at some point, it re-
acts violently.

Soldering Unit Makes
lL ']?‘.Its Own Gas Supply

Housed in one compact unit, an
economical soldering outfit pro-
duces jts own gas suiply from carbide and

carbide will do four

the cost of operation per day for ordinary
soldering, light brazing or torch work is




-
3

~ -

Sk .'q -r*.l.:'_j -

only ten or twelve cents. No pre-
heating or pumping is necessary
and the iron is hot after one or
two fiihutes. "Theé heat can be
regulated for light or heavy work
and the torch is equipped with a
needle regulation and fresh-air

(f?

feed device which is automatic in
operation. The torch also can be
used for melting or burning off

older or paint. The outfit is

4 “windproof and produces no dust,

smoke or sparks.

_—

¢ /5 Y

lanes Help Develop
New Flower Varieties

Airplanes that chase summer
back and forth between the hemi=-
spheres are stepping up the work
of horticulturists in developing
new flowers to double-quick time.
Instead of the old, tedious process
of waiting for spring to plant new
seed varieties, the scientists send

the seeds by plane as soon as they

mature to some spot in the world
where the season is right for fhe
new crop. One plane acted as the .

~'stork” for a giant nasturtium’

<

%

™

1

B

with sixty petals, first nasturtium

to receive a patent in the United:
States, Three years ago a double-
vellow nasturtium was found in?

Mexico, with eight to ten petals
mstead of the usual five. David,

e began in June, 1933, on his
Ca ornia larm to cross th::. Mex-
ican nasturtium with various cﬂl-
ors of the single variety. It re-
quired 50,000 pollenations by"
hand, the seeds being flown to Mr,

Burpee's greenhouses near Phila-
delphia as fast as they developed.

Second generation seeds were
grown there, and in November
were flown to Florida, Puerto Rico
and Buenos Aires, planted, and
the next generation of seeds flown
back to Philadelphia and Califor-
nia, chasing spring. One seed
finally developed into the super-
double nasturtium with sixty pet-
als, which is sterile but can be
grown from seeds by using the
proper treatment.

POPUIEAR MEC w {1 ,} 1 553

Jointer with rdved Guard
.Saf -
T q Makes Planmgﬁa r -

t

-

I+

1 E i #
Several views of jointer in use. Note guard which also is used
to apply pressure for planing properly

“"Equipped with a new guard which permits rib-
bon-thin planing in complete safety, a power
jointer for large or small industrial plants is on the
market. The guard is so designed that work can
be fed under it while the operator’s left hand, rest-
ing on the guard, applies the necessary amount of
pressure. This permits planing wood down to a
ribbon. Also, thin, narrow strips may be planed to
practically nothing by feeding the strip between
the fence and the curved inner edge of the guard.
The jointer enables the operator to produce very
accurate work.

S RPN X
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ial signaling start of race and, lelt, =
measuring completed racing block -

nings on cold, hard figuring. Luck~

as very little to do with it. Dan- _»
geruus as their work appears, they _J§
take few unnecessary chances.

Among those who race for the
purse instead of the roar of the
crowd is Chet Gardner, known as
ng of the MONey Orivers  Qpe-
duse of his consistent wins, In

-

e

“-

: -

athe last five years Gardner has

S grossed better than $25,000, Gard- (:-""_
¢

ner owns his own car and pulls it
on a trailer behind his sedan from
track to track. In the last four
yvears he has competed in more
than 500 races on sixty tracks and,
except for a dozen times when he .
failed to finish, he has nearly al- =™
ways placed among the winners.
THERE are hundreds of professional , the young Californian who
racing drivers but vou can count on

yvour fingers and toes the men who make
money at the game. Yet driving with
death at the radiator can be made a pay-
ing business.

Big time drivers like Kelly Petillo, Loui
Meyer, and Wilbur Shaw base their win

ut with a broken spring shackle, has net-
ted $12,000 in less than three years and
averages better than $100 a week the year
round. Since he doesn't own his car and
drives merely for the drivers split, Mays
earns his owner s
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MONEY Drivers g

vear. What are the secrets for
earning a living on the track?
First, says Gardner, is strong,
sturdy equipment. “If you can't

+  finish a race there’s no need to
lead it,” is his motto.

The terrific hammering on dirt
tracks has shaken apart many a
prospective winner and in nearly
every race three or four cars de-
velop mechanical trouble and fail
to finish. A part that costs only a
few cents is more important than
the engine if it breaks down un-
der the strain.

But often a car finishes race
after race without trouble, then
everything seems to go wrong at
once. In one 200-mile race the
favorite had gone only a few laps
when a new tire blew out. After
a pit stop he started out again.
Then the steering gear froze, That
took ten precious minutes to fix.
Next the cap vibrated away from
the cowl oil tank and the driver Chet Gardner wearing erown
was sprayed with oil. Finally, ;:;,"_:"i;f,:l:";;,:ﬂn‘;”j‘;f
coming out of the last turn, his the lead
clutch broke, The man behind

555



Measuring the top of a machined piston, and pit crew af work on a racer
during a stop when every second counts

him took seventh place and $750 in prize
money.

Gardner figures he “lost” a $900 purse
because he trusted his axles too long. He
had installed new heavy axles early in the
season and failed to inspect them period-
ically. Then one of them snapped in the
middle of a race. The best way to hunt
for trouble is to wash the parts in gasoline
and tap them with a hammer. If a crack
has started, oil is forced out of it and the
weak spot can be seen.

“The best position in a race is usually
the lead,” Gardner says. “If the car and
driver are good enough it's best to take
the lead on the first turn before the field
is at top speed. If that fails, wait for the

POPULAR MECHANICS

cars to string out, then
pass them one by one.
Fighting for the lead in
the middle of traffic is
always dangerous. If the
leader should spin, every
car behind would crash
into him. And there's no
way of telling what a
blowout will do. I've had
a front tire go flat and
. hardly hurt the steering
qualities at all. Other
times a blowout turns
a car over. A driver
. should never push his car
past the point where he
has good control, just as
with highway driving.
“Sometimes an experi-
enced driver will hang
back on purpose. Near
the end of a race the
leader may blow a tire or
make a pit stop to change
a wheel. Then a smart
driver who has been
slowing down on the
turns to save his rubber
can work his way to the
front and hold it, Wrecks
are always expensive and
careful drivers usually
think it wisest to take
third or fourth place
money at a safe speed
than chance a wreck."”
Gardner has never been
in a serious wreck and in
only one in which another car was in-
volved. His worst injury was a broken
collar bone received at the beginning of a
200-mile race. Loaded down with gaso-
line, his car spun on the first turn in front
of a field of thirteen cars. All missed him
and he hit the fence. He barely escaped a
part in a spectacular erash when he made
a pit stop at Altoona in 1929. A few sec-
onds after Gardner stopped, a car went
into a spin on a steeply banked turn. Ray
Keech swerved out of the way of the
spinning car and struck the outside iron
railing, backed with heavy timbers, which
bounced Keech's car back on the course.
Along came another car that rammed
{Continued to page 128A)
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Wave Pattern Helps Musician Improve Tone

Perfect patterns of mu-
sic waves, patterns which
can be seen, are helping
the musician to attain
higher quality of tone. An
accurate visual record of
any vocal or instrumen-
tal number is obtained by
using the oscillograph,
which traces the exact
wave pattern of any sound
on a glass plate. As the
oscillograph operates,
strips of cardboard on a
frame are used to mark
off and cut out the sound
pattern as the waves ap-
pear on the glass plate.
A draftsman marks down
the pattern and workmen

make cutouts of it. Pro- ' >
. Sound waves from violin appear on oscillograph at left. From these, pat-

jectors and other Eqml?_ terns are made for the musician te follow in practice

ment are employed in

making from the first pattern a music- pends not upon the human ear, which va-
wave record which is perfect for that voice ries in every individual, but upon science.
or instrument, harmonies and other wave There are many sounds that the human
shapes being added. Then the musician ear cannot hear. Leopold Stokowski, nﬁ-c;z
places the perfect pattern beside the oscil- chestra leader, is devoting much time to
lograph and practices to make the pattern research in an attempt to bring to the -
of his voice or instrument exactly likg'the ear of all the hidden “overtones.” Tvan .
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perfect record. When the two patterns are Eremeeff, research engineer, has been 3
identical, the musician's rendition may be Working with Mr. Stokowski in an effort
said to be perfect. Thus, the musician de- to solve the problem. /’_I

Cockpit Encfanre Converts Plane to Year-Rty;d Use

Conversion of the open plane to a year- cockpit cover. One flyer constructed and
round shipy, is achieved by ttﬂt:hig a equipped his plane with an enclosure
2 - Swhich cost slightly more
510.00. The conversion was made
% | Svithout changing the primary
structure of the ship. Therg a
%o welded joints and the mcrea%
weight is less than eight pounds.
\™Doors of the enclosure are hinged
«t the top to facilitate emergency
Lesparachute jumps, Flying charac O
teristics of the plane are un- \‘\
hanged, save for a slight increas
~p3#n top speed. Installation of the
j:m er is simple. Occupants of the
cabin may converse freely with

Enclosure iz shown in place around cechpit, mnﬁng this p!n.nﬂ"' out annoyance from the roar UE

an all-weather thE engin e
‘zf 70 B
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“ Plane Fits into darage
f 51 When Wings Are Folded

? 558

heavier constituents of
natural gas, such as eth-
ane, propane and butane,
also can be used in the
new process and attempts

are being made to con-
vert the main constituent,
methane. So the day may
come when the natural =
gas fields will be the %=
source of high-test gaso- ‘e
line. At present, poly- *~
merization fuel probably ™
will be used mainly in 3
blending with inferior &_
gasolines because the
modern auto engine does .-..
not require such high- &
test fuel. The new gaso-
line also may be used in
aviation engines, which ‘:—ﬂ
require high-test fuels on =
account of high-compres-+
sion ratios. Gas produc- "~
tion from cracking operations is about 300

-L’FC«!‘,
, Demonstrating how hinged ufngs can be fo #d to permit housing the
plane in ordinary gdrﬂge.(‘Tﬁe ship cruises at 150 miles per hour

Rated at a top speed”of 170 miles per

" hour, a new four-seater monoplane man-
* . ufactured in England is housed in a small
garage when its wings are folded. The
craft eruises at 150 miles per hour while
fully loaded. Its flying range is 630 miles.
The plane is another product of the move-
ment to popularize flying for the family,
which makes it necessary for the ship tb
be easy to fly, reasonably safe and small
enough to be housed in a small space while
not in use. A number of small, low-priced
planes are being tested for the same pur-
pose in the United States.

LG
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"= Gasoline Made of Waste Gases
Is Almost ”Perfe::t“w

_,i %
5* '% eversing the process of “crackmg" to
uce automobile fuel has reéulted in
productmn of gasoline which is Jateﬂ at

,k __ ninety to 100 octane, or almost “perfect” i

antiknock value. This new process, mﬂled
polymerization, consists of buildfng up
light gases and liquids which gasify easily
. at ordinary temperatures by the gppli-::a-
% tion of high pressure and heat. Th¥s means
¢ J-—that refinery waste gases, which are a by-
=% product of the cracking of heavy oils to

w pake g e, can he cumr ed m"t_u- hl.gh-
'

“4

million cubic feet annually from which
might be produced one billion gallons of
gasoline by polymerization. This would be
about five per cent of the total motor fuel
output for the United States for one year.

mﬁannw Adapted to Snow

by Attachmg Runner

Fastening runner rigidly to the wheel converts
wheelbarrow for year-round use

With a single runner attached to its
wheel to facilitate operation on the snow,

& _.."' ' o
et )i



a wheelba
the vear round by § res-
ident of Maine" From
early fall to late spring, a
period in which Maine is
subject to considerable
snowfall, the wheelbar-
row is used as a sort of
sleigh or sled. It slides
easily over the snow on
its runner, making it pos-
sible to carry large loads.

) Tnner Tube Boat
L% " Rides the Waves .

at the Beach * =

Riding the ocean waves
is an exciting water sport
which is made even more
thrilling by using a “boat”
without a bottom or sides.
The craft is made of in-
flated inner tubes at-
tached to a cypress
framework with canvas
strips. The forward sec-
tion of the boat also is of
canvas and the ecraft stays
afloat even when encoun-
'{'ner'i.'ngIh big waves., 4
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Ship Beached in Dense Fog

L A

Stands Like Balanced Rock

High and dry on an

LA
English beach, erect as though propped in a dry doe

| Tl

stands the steamer “Michalis Poutous™ where she grounded in fog

g 'F

=
]

.+ ¢ 2 by Emitting Vapor b
', Moths can be destroyed in clothing by

" vide is spread out for rapid evaporation.

- [ > Hh- i
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Run aground at Lilstock, in the Bristol “~=
channel during a soupy fog, the Gree%’
steamer “Michalis Poutous” stands high

and dry on the beach [ke a bilanced rock.

Her crew of twenty-nine was rescued by I\ .
lifeboats from neighboring English ports, 3

i
Tape Kills Moths in Clothing w‘.-\..

using a new gas tape which emi.? an i
secti¢ide-vppor. The tape comes in clean; A
non-adhesive rolls which can be cut into
convenient pieces to be inserted in sleeves, I'
trouser legs and other parts of garments,
Vapor given off by the tape does not stain I
or injure furs or clothing. No heating is
required and there i§ no- lingering odor.
Applied in tape form, the active insecti-

Materials to be protected are wrapped
tightly to prevent the gas from escapin
before eggs and larvae have been destroye
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'}Jonahs’ in Jaws of Whale
Prove It’s a Real Man-Eater

Almost obsolete methods still are used
with excellent results by Maori natives in

& catching whales. The Maoris hunt the
huge mammals in open whaleboats when
“the creatures pass the coast in large num-
bers on their annual migration to and
from the tarctic. Just to prove that
they really catch the big ones and that

“% these whales deserve the title of man-

‘eaters, two natives posed inside the jaws
of one of the mammals. Standing inside

%~/ the mouth, which looks like a big steam

shovel, they had plenty of “head room.”

Lumber Is Made Fireproof

by Salt Treatment r
5 il ﬁ“”%“"”” |
ood that is Iﬂ‘dmcn v ndncombusti-
described in this
manner by the laboratory of the Nationa
Board of Underwriters after tests, has been

i produced by Protexol Corporation. Walls

ﬂ-&- and floors of lusrertreated with incom-

oL

bustible salts have been found to act as
fire-stops, preventing the passage of flame

" and confining the fire to its point of origin. :

= _ The fireproofing properties last through-
. “brout the life of the wood. Workgability of

MECHANICS

Two Maari native *Janahs" standing in the jows of a whale.
use open boats to calch the huge mammals

"o e _h_‘?
. -

oL
the ﬁi-eprnufed lumber is
said tp be equal to that of
untreated wood. Ability
of the wood to take paint
and varnish is unchanged
and its weight is only
slightly greater. Fire-
proofed floors subjected
to the intense heat and
flame of gas-fired fur-
naces came out blackened
and charred on the ex-
sed surface, but intact

&g )P

aﬁﬂ otherwise sound after .,
Ex‘lenswe tests, o
kit
ht on Stirrup

of Police Horse =~
Warns Drivers =

o As a warning to traffie, .~

a new safety light for _

i \* mounted policemen is at- ..

tached to one stirrup. De-
veloped ln Amsterdam, -

the lamp s?n“aﬂ'-euou.g_h. :‘
to cause nt inconvenience e

to horse or rider, yet it £ives a bright red e‘
glow which warns motorists. Current for *
the lamp is supplied l? # small batt?'_‘.'. e

¥ oL

The natives

UV ATV J
P‘rptrchml of mounted policeman froam traffic is af-
\) ¥ forded by lamp shown on ltlrrup
J L™
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Crash Boats ﬁﬁm:-oubl t Sea ’ -'

One task of Pan-Amer-
ican Airways in main-
taining its transpacific
route is to keep sufficient
supplies of fuel, oil, water
and food at the Midway,
Wake and Guam island
bases, Important links in
this supply service are
four tow boats or “crash
boats.” These are thirty-
eight foot, twin-screw
tugs which transport sup-
plies from freighters an-
chored off shore and also
go to the aid of an air-
liner at sea in case of
trouble, These tugs re-
semble the old type dou-
ble-end whaling boats.
They are powered with
two gasoline motors of sixty horsepower the equipment, and the boats are so de-
each, have a speed of eleven miles an hour signed that they can pass under the wings
and a cruising radius of 1,100 miles. Liv- of an air liner at sea to service or replace ;.
ing accommodations for four persons are a disabled motor. The boats often make‘%
provided below der:ks Radm compasses irips between supply ships and shore with?
like those almard \ers are part of barges carrying loads of sixteen tons.

Crash boats which will go to aid of transpacific air liners in trouble ot sea |
and will also serve as tow boats at island bases

Photos Gwen olor Tones by Secret Chemical Process-

Printing photographs in color 7
tones is the latest accomplishment tg

of Arthur Rodzinski, conductor of
the Cleveland symphon_v crrches-
tra and an enthusiastic amateur Q_‘)
photographer. He has developed
an original process for enhancing
prints with color tones, and is
keeping his chemical formula se-
cret while continuing experiments
to perfect the method. In the il-
lustration Dr. Rodzinski is exam-
ining a Moroccan scene he photo-
graphed last year. The building is
printed in a tan hue, and the col-
umns are milky white,

§[Cacao or cocoa bheans were the
monetary unit of the Aztees and
Mayans of Central America at the
time of the Spanish conquest and
were also used as a beverage, but
only the wealthy could afford to

" U U
Dr. Arthur Rodzinshi examining pﬁﬂtngrﬂph af Moroccan scene
which he has printed in color tones by his own secret formula




HE photographer who likes to snap
pictures of stage shows and other dif-
ficult subjects has had a break. Not long
ago the girls of Earl Carroll’s “Sketch Book
Revue" performed before a New York au-

dience composed mostly of 400 amateur -

cameramen, and thereby inaugurated a
new deal for people who make pictures
for fun.

Little cameras, big cameras, cameras
equipped with super-speed lenses, and
others with ordinary lenses snapped in the
orchestra and from the boxes, Other thea-
ters have taken up the idea, and have an-
nounced special performances or morning
rehearsals for photographers, Radio sta-
tion WHN of New York City has started

a series of broadcasts featuring photogra-

J: o »
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phers and photography,
and will sponsor candid-
camera nights at local
theaters.,

The idea of admitting
photographers to theaters
and other places and let-
ting them shoot to their
heart's content is spread-
ing, and it's great fun for
the camera owner, for
there is a fascination
about stage photography
difficult to find in other
branches of the hobby.

The making of pictures
in the theater, radio stu-
dio and wherever else
there is fairly good arti-
ficial illumination is with-
in the reach of amateur
photographers, thanks
largely to new high-speed
films, Not many vears
ago a camera equipped
with an £:4.5 lens—that is,
one whose focus is 4.5
times as great as the
maximum diameter of

e .Fnr:rcsrr'n;r bits of getion on the stage and before the

microphene caught by the candid camera. Some
theaters give special performances for photographers
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the lens opening—represented
the ultimate in speed equip-
ment, and was correspondingly
high-priced.

Today, a great many ama-
teur cameras having £:4.5 lenses
are in use. Their cost is not
great and with such a lens it is
possible to obtain very good
pictures of stage action. Of
course, there is a limit to what
can be done. Whereas, the
miniature camera having an
f:1.5 lens, which is nine times
as fast as the 4.5, can shoot pic-
tures of a dancer at one two-
hundredth of a second, the
f:4.5 lens owner would have to
wait for less violent action,

Caomera enthusiast preparing to make a shot of a radia
broadcast, and soloist snopped by candid cameraman

which he could snap at one-twentieth of
a second.

For theater and similar photography
under artificial light conditions, fast pan-
chromatic film, sensitive to all colors, is
used almost without exception. During
the past few years the speed of film has

been increasing gradually, so a given
camera lens today is, in effect, sev-
eral times as fast as the same lens a
few years ago. High-speed panchro-
matic film is available today for roll-
film and film-pack cameras and those
using thirty-five millimeter motion- _
picture film can be loaded with a
new material whose speed is consid-
erably greater than that of any other
film. Rumors have it that even high-
er speeds are in the offing.

So, as far as film materials go, the
amateur photographer, regardless of
the camera, can get printable results
from the average stage show. It is
entirely possible for a skillful pho-
tographer to obtain a successful pic-
ture with an ordinary box camera.
He would, of course, have to wait
until action is temporarily suspended. This
waiting for the psychological moment is
one of the tricks the theater photographer
must learn. Almost any action has mo-
ments when the performers are relatively
at a standstill. By learning to anticipate
such moments, shots can be made at rela-

563
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Phetographers “shooting” a radio broedcast. Below,
waiting for the psychological moment

tively slow shutter speeds. Another trick
is to snap the shutter as the performer
moves toward or away from the camera.
The front row of the orchestra usually
is a good location for the photographer. So
are boxes near the stage, and front bal-
cony seats. Better see the show once be-
fore attempting to make pictures and pick
the best location for photographing. If the
camera shutter is noisy, wait until the or-
chestra is doing its best, or build a sound-
proof case for the camera, leaving only the

POPU LAR MECHANICS:
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lens, shutter and film controls projecting
through. Stout cloth padded with a layer
of cotton or other sound-absorbing mate-
rial can be used.

Many failures in theater photography
result from camera movement. Often the
shutter speed, because of light conditions,
is not great L‘Imugh to overcome muscle
quiver and other body movement. If pos-
sible, rest the camera against some solid
object such as a baleony railing: or use a
tripod. Or hold yvour breath and try to
keep from quivering when you snap the
shutter. Experienced photographers can
hold miniature cameras steady while mak-
ing one-half-second exposures, but it is
safer to support the camera against some-
thing solid.

The average theater stage is well enough
lighted to permit pictures to be made with
available films and camera equipment,
without resorting to wvarious tricks that
boost the film speed. However, the rabid
photographer cannot resist prefogging film,
bathing it in ammonia, or otherwise trying
to make it faster.

Prefogging is making a preliminary ex-
posure in a way that will fog the film
slightly. This can be done by letting a very
weak light fall on it before it is loaded.

{Continued to page 118A)
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Switch Controls Homemade Miniature City

Top, William Woodring at
switehex —which control hera-
tion of miniature city designed
and constructed by him in his ’
Broaklyn home. Note the small .
electric train and finy figures

on midget Farm beside the

track. Trains roll, bells jingle o i
and chimes of the Wedding
March issue from a little church
when the current is upplied by 4
throwing a switeh

Above, one part of the minia-
ture cily, showing the little
ruilroad station, three sets of
tracks and a passenger train
and a freight rounding the
curte at top of photo. Alse
shown are the church and sev-
eral houses. Bottom, close-up
of the residential section, show-
ing the fine attention te detail
in construction of the houses.
Midget automobiles and tiny
figurex on the sidewalk enhance
the appearanece of realism. so
skillfully hex the artist intro-
duced the illusion of motion
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uper-Liner Planned for Fast Ocean Service

P =

L’

Artist’'s rendition of g'runr";"rner to be constructed for Atlantic service. Note that dechs are enclosed
and Lhat there are ne portholes. The ship will be supplied with conditioned air by lafest eguipment

One of the two government-hujt super-
liners planned f6rthe north Atlantic serv-

. . ice is depicted by the artist as a radical

departure from accepted ship design. The
entire liner will be sealed and air-condi-
tioned, with no open decks and no port-

holes. Far different from anything afloat,
it will have a speed of forty-two knots and
a passenger capacity of 7,000. Advanced
streamlining is a feature of the ship. One-
way fares to Europe of $60 are included in
the plans for the new service.

’[} 3 Q.';rinder with Human Touch to Polish Es;e for Telescope

Operating with an almost human touch,
a giant grinder will hoth grind and polish
the 200-inch mirror for the world's largest

telescope now being erected in California.
A 25,000-pound mirror cell and grinding
table rests in the center of a thirty-foot
high structural frame-

work which supports the
mechanism. Made of steel
plate with welded con=-
struction, this table is 208
inches in diameter, and
when the pan for catch-
ing the abrasive material
is bolted to the face, the
over-all diameter exceeds
240 inches. The table is
actuated by an electric
motor with a worm gear
drive. On the top and
protected by a two-inch
layer of sponge rubber
will rest the mirror. The
grinding of the mirror in-
volves five distinct mo-
tions: first, a counter-
clockwise rotation of the
table; second, a counter-
clockwise motion of the

Mirror cell which will be used in grinding the “eye’ for giant Californi

cope, Fr‘v_c_ motions give

- a\d £

aratus a “hugfian touch™

grinding tool, mounted
iage; third, a
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bridge upon which the
tool carriage is mounted
travels back and forth;
fourth, a motion of the
carriage holding the
grinding tool at right an-
gles to the bridge, but
guided by it, and, fifth, a
quadrant rocks and tilts
the table for purposes of
test and inspection. These
movements will give the
mirror a concavity that
will be smoothed and cor-
rected to parabolie shape
with a pitch-covered pol-
ishing tool and jeweler’s
rouge. The first grinding
tool, a convex metal dish

“"lqf the same diameter gs

the mirror, will be faced
with glass blocks two
inches square.

Safety Brake Stops
Roller Skates
Instantly 7/
Five-wheel roller skatds
are the latest innovation.

The fifth wheel is a tiny
aluminum roller at the

back which applies brake-blocks to the
rear wheels when the foot tilts backward.
The brake prevents falls and gives skaters
instant control in aveiding collisions,
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Model of Cape Cod Canal
Aids Study of Channel

Large model of proposed Cape Cod canal, Note size of man af left center
in comparison with the model, the length of which is 115 feet

Built on a scale of nine feet to the mile,
a model of the Cape Cod canal is helping
scientists study the effects that tidal cur-
rents will have when the waterway is en-
larged to a width of 700 feet and a depth
of forty feet. The model is 115 feet long,
__ -including its approaches. As constructed
* in Massachusetts Institute of Technology,
% the model presents Cape Cod bay as a rec=-_
'."'umgular body of water, with Buzzards bay
ahd its many islands and indentations in
’f ithe foreground. The channel of the old.
*canal winds across the far side of the bay,
““while Hog Island channel leads out from .
4. _\the old channel and crosses the middle of =
J4<_the bay, marking the route of the deeper
J and wider channel under construction..
Along the course of the canal proper are ~
instruments for measuring and registering
the rise and fall of the miniature tides.
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@[ Ducks whose gizzards yielded gold nug-;..
gets gave prospectors the clue to pay-dirf
ountains. -
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Engineered for cruising in the sub-strafosp
monoplane is

Nevw York is scarcely twelve hours from
Paris in such a speed plane as the “Cru-
sader,” ties:gned by Thomas
ently at Miami, Fla. It
was built to cruise at five miles a minute
at an altitude of 26,000 feet. The ship is a
low-wing cabin monoplane powered by
twin engines, and with twin tail units that
stretch far back of the tail wheel.

Meter Tells Your Glove Size
by Measu_ripgrl-!and

' Retail glove counters are being equipped

I Leatis Mc‘u_\

/]

o

with a “meter” which acrurately measures
your hand and shows on a dial what size
glove you should wear. The hand is in-
serted through a metal strap on the in-
strument and the middle finger presses
forward a movable button so far as stops
between the fingers permit. The glove
clerk then tightens an adjustment knob
which fits the metal strap firmly around

the hand. Thus both finger length and ;
hand w1dl.h are regisiered on the dial.
£, Al b
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u-Pnund Pi and Rod Unit

P D A ™
Made of lightweight
new piston and connecting rod is %HE
for high-compression Diesel and’ racing
engines. The unit produces ma;&é revolu-
tions per minute, due to the short length
of the rod, and compression can e carried
as high as twenty M
to one, according
to the makers. An
air gap gives the
proper degree of
cooling to cylinder
walls. The assem-
bly operates with
a two-point bear-
ing on the cylinder
wall. No ledges
.are formed ahd
the edges do not
wear off the rings,
_ Connecting rods
can be removed
« from the engine
without taking off the eylinder head. The
complete unit for a Chevrolet motor

_ weighs only two pounds. Use of babbitt

- for bearings is omitted, since tests show
the alloy develops a smooth glaze and
stands up as well.

@ Popular Mechanics Magazine does not
publish the name of the maker of, or deal-
er in, any device described in its pages, but
this information will be furnished by our
Bureau of Information upon request, ac=-

E compamed by stamped envel-:}pe
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Electric PIPELESS ORGAN

fad MILLIONS QfTQNgW

SMALLER than a plano,

a midget in cumpan-
son with the vast pipe or-
gans of traditional style,
yet capable of 253 million
different tones is the
electric organ invented

by L:ﬁ&:ﬂ:ﬂmﬂ.nf
Chicago. Pipeless, it can

match in volume of sound
the greatest pipe organs.
Without reeds or trump-
ets, it can simulate an in-
finite variety of musical
instruments. Its mainte-

This compact pipeless organ,

nance cost is that of a radio, standard ra-
dio tubes being used not to produce sound
but to amplify tones. The synchronous
motor which drives the tone generator
consumes only ten watts from the house
electric circuit; the amplifier requires
about 180 watts. Beyond the keyboard,
this organ for home, theater or outdoor
arena bears virtually no resemblance to
musical instruments of the past. Sound is
produced, varied, swelled and modified
electrically. Heart of the Hammond organ
is the tone wheel. It is a metallic disk

plugged in on house electric
circuit, has 253 million tone
combinations available. At
left are magnet and tone
wheel, ninety-one of which,
arranged in box below, are
driven by synchronous motor

about the size of a silver dollar, rotating
on a constant-speed shaft driven by the
synchronous motor. Adjacent to it is

permanent magnet about one end of which
a coil is wound. The tone wheel has a
number of humps or high spots placed
equidistant around its periphery, and as it
rotates these high spots vary the field of
the magnet and thus induce a tiny current
in the coil. When the disk rotates at such
speed that 440 high spots pass the magnet
each second, a minute alternating current
of a frequency of 440 is generated in the
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coil and its circuit, Heard
over the headphone, this fre-
quency is the standard “A"”
pitch of 440 vibrations per
second. Disks with more or
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other pitches, and in the or-
there are ninety-one
graduated disks driven by the
same synchronous motor and

producing ninety-one notes. Thus syn-

s chmmzed by alternating current, the or-

. gan can never be out of tune. There are

< 4. two keyboards. Above them is a row of

w P
'-

drawbars controlling the harmonics, and
_it is these which give the infinite variety
“of tone color. Each drawbar can be set at
nine different positions numbered from
zero to eight, the position determining the
presence and intensity of the harmonic as-
sociated with that control bar. There are

« four harmonic control groups, two for each

keyboard, and pre-set keys to the left of
the keyboards permit the player to set up
certain tone combinations before starting
to play. Besides the eighteen pre-set keys
which correspond to the piston buttons on
the pipe organ console, the organist can
manipulate the harmoniec controls inde-

pendently into millions of different rela-
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To amplify electric organ for outdoor theater, extra

power cabinets are added. Droawings, from top to

bottom, show power cabinet; double manual key=

board; a tene mixture set up on one of the harmoenic

controls, and graphs of the wave patterns of siring
and reed, pitch “A"™
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tive positions each producing a different
tone color, Certain pre-set keys are ar-
ranged to produce qualities of the flute,
diapason, string and reed families. As the
organist presses a playing key, current of
the proper frequency flows to the drawbar
of the harmonic controller, whose position
determines intensity of the frequency.
Thenee the various frequencies are mixed
and flow as a complex electrjcal wave to a
preamplifier in the conscle and then to
the vacuum tube amplifiers in the sepa-
rate power cabinet, where the current is
translated by speakers into musical sound.
A small knob above the keyboards oper-
ates the tremulant; a foot-pedal controls
the swell. Besides the five-octave manual
keyboards there is a pedal clavier of two
octaves. The organ is undffected by tem-
perature or humidity. The electric con-
tacts are composed of a platinum-iridium
alloy. The keys are of plastics, mounted
permanently on aluminum shanks.

Twentv—Fuur Hour Giu /Cluck

Shows Time in Every Zone

Not only the time but the date in each
of the twenty-four time zones of the world
is shown on a globe clock invented by
Edward R. Fowler of New York City. It
is electrically lighféd and includes second
and minute hands as we]l as the hours
around the world/
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This is the mechanism of the globe cloch which tells
time for all of the hour zones around the carth
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Nine-Lens Aerial Camera
Films 600 Square Miles

Stainless steel mirrors arranged octagonally at base &'
throw image on vertical lenses of gerial camera

With one simultaneous click of the shut- e
ters, nine lenses of the latest aerial cam-
era photograph an area of 600 square miles - °
from an altitude of 30,000 feet. The le -
are mounted vertmally, eight of them fo-
cused upon the image reflected by e:ght
stainless steel mirrors, and spaced equi-
distantly around the smgle center lens..
These mirrors, of astronomieal ‘t}'pe and an -
nnovation in aenal cameras, are nine and >
one-half by five inches and % inch thick,
supported on an octagonal steel cone.
nine images from the lenses are projecte
on a single film with a negative size twen-«
tv-three inches square, the entire 200-foot
load of film weighing twenty-five pounds
and capable of 100 exposures. A telescopic
view finder is equipped with drift indi-
cator and an automatic control assuring
proper overlap of the nine vertical pie-
tures for mapping purposes, the camera
having been built by Fairchild Aerial
Camera corporation for the U. S. Coast
and Geodetie survey. Camera and acces-
sories together weigh 636 pounds. Its shut-
ters are operated automatically by an
electric motor of Y200 horsepower, and once
in operation the cameraman needs only
keep it level with two spirit levels. A suc-
tion pump keeps the film flat.
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White outline in foreground is shadowgraph of guake. Tank on table is o
shaken as equipment converts shadowgraph lines info motion o

Designed for studying the destructive
effects of earthquakes on buildings and
other structures, a new type of shaking ta-
ble duplicates in the laboratory the vari-
ous temblor motions dl:ﬂcﬂy from seismo-
graph records. An electric eye follows the
wavy outline gf-a shadowgraph of an ac-
ke, such as that at Long
., in 1933, a pencil of light be-

tank{ was erected on the table, Driving
mechanism includes an oil-actuated piston
whith moves the table under the control

of ajvery smjtwe qu1uj~—a{!t1ng val e that

fﬂ,":i"m!&tﬁ "U]‘_‘-""-J{ *,f \ y rl1| vy
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f ‘Pbuake’ on Shaking Table
Aids in Study of Effects

transmits to the piston
every detail of the earth-
quake waves as they are
seen on the shadowgraph
by the electric eye. The
machine makes it possi-
ble to determine just what
might have happened to a
full-sized water tank in
the Long Beach temblor.

™

R igic Tube Sends
Movie Through
Dark Glass

~ Motion pictures can be
— projected through black
» glass and microscopic or-
“ ganisms seen with invis-
ible light by means of an
electron tube being dem-
' onstrated by the Radio
Corporation of America.
The +ube conve ght
rays into electrons. With
_ the ordinary light beam
5 of a movie projector fo-
. cused on the tube, elec-
trons speed through the
=, tube and reproduce the
~pictures on a screen.
~' When a dark glass inter-
< rupts the light beam, the
motion pictures continue
as if by magic, for the
tube is funetioning on in-
frared rays, known as
“black light.” In the elec-

w

-

o
o
>

-
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L

* tron image tube, pictures
are focused eleetrostatically by means of a
potentiometer. The tube may also prove

Microscope set up for g y of-cell tissues by infras
Yy red light u-‘ eleclrof image tube
i "2
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a valufig&’tml inmigfoscopic ‘studies. etachable Airplane Whe
Tiny organisms now areldbserved through s R l T i Sk d
4aCes a 1

the microscope by using intense light or ¢

stains that sometimes kill the germs. With & e

the electron image tube the student may. 3 $ ===
see details of cell structure and tissue vis- ¥
ible by infrared light more clearly dr{&T
with less harm than by ordinary light {
Agam, the tube may be employed in an gl
“electron telescope” by which man ean seg &%
through atmospheric haze, for inf raref[ :
light waves travel through fog that mﬂmts G :
and deflects visible light. "J‘ .L '

Thirty-Five-Ton Granife nss &) .
Cut from One Piece of Stone

Cut from a single piece of stone, a thirty-
five-ton granite cross recently was com-
pleted at a Vermont quarry and preparved
for shipment to Chic aﬁa')where it will

erected in a cen

.Y

~ It takes only a few moments to bolt this wheel uut.ﬁ
pneumatic tire to the tail shid of a plane | ‘n

§ To convert airplane tail skids into pﬂeu) @

atic-tired wheels for landing on hard
surfaced runways, a detachable tail wheel
has been designed. It is inexpensive, and

in a few minutes.
H)J- 16’.

¥ :
'%:/'hal Tagged with Numbers
gratl its
are placgd o
to studv theu‘ its but n erin

whales to find out about their migration
presented difficulties to a research ship
the Antarctic. The problem was solved by
wM@es~ _using numbered aluminum darts ten
G o """: *inches long. These are fired into the whales
: 7 @ruh the aid of a specially designed gun.
he dart enters the blubber of the wh
Sand does not cause inconvenience. A rec-
d;rd is kept of the loecality in which eac \§'
art is fired and a reward is offered for

the return of the dart if the whale is

Granite ceross weighing thirty-five tons which was caught In this way the gra ns of the
cut from a single piece of stone whales e follow
[

P ‘J::‘;§ _
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: HOSE who study architecture are
< expected, as a matter of course, to
" be erecting houses and factories and
office buildings in due time. But, in
Akron, O., is a man whose architectural
interests—haveted-imto the building
% of table-top models which provide a

Elimpse of the kind of structures that
[business, industry and the average fam-

ily will occupy in years
to come.

obert Wise has found
a business in making
cardboard factories, sur-
rounded by rubber-
sponge hedges and pop-
lar trees made from dried
goldenrod plants. For
many years he had been
interested in models. He
liked to build miniature
replicas of various kinds
of things, He studied ar-
chitecture—then went to
work for a company that
deals in financial securi-
ties. After 1929 it became
increasingly difficult to
find people who wanted
to buy securities and Wise
found himself with a lot
of time on his hands. He
spent much of it painting
| in oils, and making and
reading about models.

Robert Wise working on model of tourist hote], and his model of a mod- = Ahout two years ago, a
ern residence from which a full-seale house wak built, Such models often Z s
' friend who admired

. ' save costly alterations [kicr

4 es AW 74 f“l_ J . Qb : ,;]/qrx’f
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Buut on TABLE TOP
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Wise's model work suggested
he visit a Cleveland company
that specializes in fabricating
factory buildings, power
houses, gasoline stations and
other industrial structures.
That company, the friend ex-
plained, sometimes hires peo-
ple to make models, Wise
went to Cleveland and met a
man who was “tearing his
hair"” because he was expect-
ed to have a photograph of a
factory building ready in two
&aFE and the building hadn’t Top, factory model complete even to landseaping. Center, model

constructed toe give impression of great depth. Bottem, factory
been erected yet. A model madel illuminated to show appearance at night

576
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Left, model of a bus ter-
minal. Mr. Wise hod te
congtruct the miniature
busses becouse none of
the scale necessary was
available on the market

had been suggested but the pho-
tographer knew nothing about
model making.

When Wise explained that he
could read blueprints and make
models, he was put to work. In
less than a day, the model was
completed. The photographer
made a picture and at the ap-
pointed time the desired print was
delivered. That was the incident
that transformed Wise's pastime °
into a paying business. Since then,
he has built dozens of model fac-
tories, most of them for use in
making photographs for advertis-
ing and publicity work.

He makes his factories from a
good grade of cardboard, glue, bits
of composition roofing and what-
ever other materials are suitable
and convenient, Most of the
buildings are painted to resemble
enameled steel, the material of
which similar full-size structures
are built. Sometimes Wise works
from blueprints, reducing them to
the desired scale. At other times,
he is given merely a rough sketch
and works out his own details. In
all this, his architectural training
has proved invaluable as have his
artistic abilities—knowledge of
pigments and paint materials,

The cardboard buildings are put
together so they are strong enough
to withstand considerable han-
dling, for they frequently are sent

: Above, rt of a model southwestern town. Bottom, eleckric
D pa W
to various parts of the country for j:u:lnl.i:l'ﬂ'JI station es visnolized in cardboard to show builders

(Continued to page 132A) appearance of structure before it was built
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Twin “Windmill” Blades Fly ngless Ship

Great whirling “windmill” pro-
pellers are mounted tandem over
the pilot’s head on a wingless air-
ship undergoing tests in France.
One of the horizontal blades sus-
tains the ship in flight and the
other propels it forward. Besides
the traditional three-point land-
ing gear the gyro has a small
wheel under the nose. Pilot Mau-
rice Claisse gave the ship exten-
sive (a5 Viscsadally Tomon
strating its ability to lift off the
ground and remain in the air, Its

wide-set wheels are joined to the
body by steel framework.

Tweo views of the wingless French aircraft.
Obsgerve the intricate mechanism sur-
rounding the pilot's seat

Air Springs Replace *
Metal Leaves for
Automobiles

Air springs consisting of

bellows have been tested
successfully in automo=
biles, replacing the ordi-
nary metal leaves hereto-
fore used. The air sprin
are described by R. W.

e
Tire and Rubber com-

ARe oy /2 3¢ 67 3

!

pany as resembling tyo

N Flat Chest Linked to lqr q-
A in Intelligence Tests '

H—-—.

. If your chest is flat, you probably are
\’mnre intelligent than that fellow with the
\de chest. From studies of several thou-
sand adults and school children, Dr. S. A.

Weisman of the University of Minnesota

concludes Y Tsons not
only average more intelligent than the
full-chested, but are taller and heavier. In
earlier surveys Dr. Weisman found that,
contrary to popular belief, flat chests are
not an evidence of tuberculosis, but that

deep-chested individualg are moge prgne
'? to the disease. W“f’&

M7

hot-water bottles placed
one on top of the other. Through tubing
they connect with an air reservoir and the
bellows and reservoir are filled with air t
a predetermined pressure. Road shocks
cause the air to pass back and forth be-
tween bellows and reservoir, Tests have
indicated the rubberized fabric material
in the air springs will stand 8,000,000 two-
inch deformations under twenty-five pe
cent overload. Body roll on curves is elim-
inated by using a small pendulum device
hung inside the air spring. This controls a
valve mechanism and by valve action the
air pressure on the outside springs i
maintained at a higher level than on the
springs toward the inside of the curve.
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Bridge lamp, abave,
has horizontal tube
bulb extending over
table without inter-
fering with players.
Porous stone en-
cased in walfer fau-
cet at right fiters
out germa and for-
eign particles

=

At each end of the dav-
enport, above, are con-
venient shelves and
compartments lor books,
beverage sef and radio

Sharpener ot left is safe and can be odjusted for putting
new edge on scissors, knife, or shates. Pochet-zized meter
on table at right tells how much light you need




Adjustable flapjack
Ripper, above, can be
slipped under steak
and spread inta

Left, decorative
. three-bladed lifter by
bracelet has detach- pelling trigger

chle pendant helding
ball of warn for knit-
ting. At right, times
control dial for house-
hold washing ma-
chine tells proper
water lemperalire
and time for washing
various labrics, and
switches power off
autematically

Adjustable gquilting frame can be tilted or turned
upside down and the guilt may be stretched
tight or loosened by winding the two rollers
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h-ﬁTlru mghtv five ton “cyclotron' creates new radie-

active elements by smoshing atoms

erto unknown, are being created by the

“eyclotron,” giant ato _m_splnl.mg—machlne';\a
. t"the University of California, whose S
power has~beem stepped—up<to 6,000,000

volts or more. A score of elements have 1

been transmuted into other elements,
some well known but others not pre x'iuu:é—]
ly recognized on the earth. The radio-
active substances give off emanations for

few days, or only minutes, whereas ra-

dium is active for thousands of years. The.>
cyclotron weighs eighty-five tons, and é

permits discharge of more than 100,000
billion fragments of double-weight hydro-
gen atoms per second. One of the research
fields in which the cyclotron will be used
is the development of the neutron ray, far
higher in energy and penetrating power
than the X-ray.

st

P (rTwn Time Zones for Nation
l[’ Proposed Instead of Four

Radio, airplanes, telephone and tele-
graph lines have so annihilated time that
the suggestion is being made that the
United States be divided into two time
zones instead of four. The present east-
ern, central, Rocky Mountain and Pacific
standard time zones were adopted in 1883
to end the confusion of “sun time"” in ev-
ery city. Railroad time schedules were a
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Artificially radioactive elements, hith-\o

<

Y Ocordings and preparing charts.
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coordinating influ¢nce then. Now Bem- _
rose qui‘u!_l.hzﬁnﬁr?rslty_cﬁm
poses one time zone east of the Rockies

and another for the west. The east would

adopt what is now central standard time,
and the west would be three hours later.

Language-Teaching Machine
Plays Charted Records

Learning foreign languages, music and
sirect speech is made easier by a ma-
chine with controls by which words or
Ssentences or musical passages selected

~from a printed lesson chart may be pro-

3

duced in sound. Lesson chart and the rec-
ord are correlated so that any word or
¢ sentence can be selected and repeated au-
tomatically as many times as desired. The
machine is a phonograph-radio combina-
tion, with the controls for playing the in-
“strument at any point on the record.
Charting the disks can be done at home
the class 3.

an),

—

=

Printed passages may be played and repeated at
will by setting indicator of this machine

)}

dapted to any textbook by making re-
Call
“translaphone,” the instrument opera
on alternating or direct current and use
any standard phonograph disk.

We Beg Your Pardon

William Priess is the sole inventor of the
television scanner deseribed in the Febru-
ary issue of Popular Mechanics Magazine.
Dr. Lee De Forest, who was mentioned as
co-developer of the scanner, asks that full
credit be given Mr. Priess. Popular Me-
chanics is glad to make this correction.
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F YOUR receiver has a tube
listed below in the first col-
umn you can substitute the
corresponding metal tube indi-
cated in the second column in
a few seconds by means
of a suitable adapter. Al-
though the new metal
tubes require an entirely
different type of socket,
these adapters are de-
signed to solve the prob-
lem in a very simple manner.
The base of each adapter has
the same number of prongs as
the glass tube which is to be
replaced; the standard octal
socket for the all-metal tube is
built into the top of the adapter.
There are no changes re-
quired in the set, simply place
the new metal tube in the
adapter, as shown in the upper

photo, and insert it in the socket previous=
ly occupied by the old-type tube.
Besides modernizing the receiver, these

adapters in r.f. circuits

5%
e

are necessary, as this is effect-
ed within each adapter.

When using the 6A8, 6B6, 6J7
or BKT metal tubes which have
the new miniature caps, it is
necessary to use a small metal
clip on the top of the tube so
that the larger grid clip, used
on the old tube, will fit. These

adapters not only provide the set owner,

and experimenter, with a simple means of

improving their receivers, but they are

also useful to the serv-

permit greater stability

and hefter selectivity
due mainly to the re-
duced interelement ca-
pacitances of the metal
tubes and the greater
effectiveness of the steel
shell shield. The adapt-
ers entirely eliminate
the tube shields used at
present. No ground
connections of any kjgd

0ld Tube
Replaced
B0

768

75 triode
3T or 76
41 or 42
77 or 6CE
78 or 6D6
41 or 42
75 or 85
6FT

BAG

BAT

MNew Metal
Tube Used
524
6F5
6Fs
86C5
6Ds5
6J7
BET
6Fi6
686
ary
GNT
BAB

ice man who wishes to

Base of
Adapter
4 prongs
5 prongs
6 prongs
5 prongs
G prongs
G prongs
G prongs
G prongs
G prongs
Small 7
Large 7
Small 7

bring his tube tester up
to date. They may he
used to check the metal
and octal-based tubes of
various makes, in the
tube checking sockets
that are indicated for
the tubes in the first
column. Each adapter
ib color coded for easy
tLﬁcatmn

273 . 1ot er
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By M. N. BEITMAN

N INTER-ROOM communication sys-
tem saves time, patience and shoe
leather; you merely push a button to talk,
and release it to listen to a person in an-
other room. It may be used between the
front and rear rooms, or the first and sec-
ond floors of a home. It is also suitable for
inter-office communication; paging and
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calling; between store and
stockroom; house and garage;
sickroom and nursing quarters,
and many other useful appli-
cations that will suggest 'I.hem-
selves to the builder.

The system to be described
is very compact and may be
transferred easily from one lo-
cation, and application, to an-
other. To place it in operation
it is only necessary to plug the
line cord of each unit into the
nearest a.c, 110-volt wall sock-
et, turn on the switch and ad-
vance the volume control about
half-way on. The 4-wire connecting cable
may be any length up to 200 feet.

Two identical units are required, They
are housed in neat cabinets made of ply-
wood, the dimensions of which are given
in the sketch. Holes are cut in the front
of each cabinet for mounting the 5-in.
speakers, lapel-type single-button micro-
phones and pilot lights. The larger holes
are backed with gold cloth and any type
of speaker grill may be used; however, the
four narrow wood strips shown answer
the purpose. The original cabinets were
finished in dull black and the strips were
given a coat of gilt lacquer.

Schematic cireuit diagram, Fig. 1, is ex-
actly like the one used for the No. 2 unit
except that the color-coded cable connec-
tions are reversed for the type-38 tube and
speaker in the No. 2 unit just as indicated
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in the simplified wiring diagram,
Fig. 2. It will be noted that the
circuit consists of a type-38 single-
stage audio amplifier, the power
supply for which is derived from
a 25Z5 rectifier tube in a voltage-
doubler circuit. These tubes and
their associated parts are mount-
ed on the metal bases detailed at
the left of Fig. 1. The filament of
the 38 tube is connected in series
with the pilot light and the fila-
ment of the 2525 rectifier. All of these re-
quire .3 of an ampere. The line voltage is
{Continued to page 136A)
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Simple Amateur Radmphone for 160 Meters
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By CALVIN F. HADLOCK

BEGINNERS in radiotelephone

operation will find this bread-
board layout easy to build, inex-
pensive and up to date in every
detail. It is crystal controlled,
employs Class B modulation,
push-pull rf. amplifier and has a

| ally some real DX of 1.000 miles or more
can be worked with moderate power on
this popular band.

The baseboards, for the units shown in
the photos, are 1% by 9 by 24 in., cut from
a standard 18 by 24-in drawing board.
They were given a coat of orange shellac
and mounted on rubber-headed tacks. All
wiring is above the baseboards.

A type-47 tube is used for the crystal
oscillator, the schematic diagram of which
is given in Fig. 1. This section is mounted
on one end of the board shown in the up-
per photo, and the rest of the board is re-
served for the modulator and speech-
amplifier equipment. The coil socket for
Li is mounted directly behind the 21-plate
midget tuning condenser Ci: this socket is
a National 6-prong coil socket, and L is a
National No. 65 plug-in coil of the same
type as used in the “SW-3" short-wave
receiver, There are no changes
in the coil whatever. A link coil
consisting of two turns of insu-
lated wire is placed around the
bottom of this coil, loose enough
so that the coil may be removed
from its socket without disturb-

Left, crystal oscillator, class-B modula-
tor and speech amplifier; the R.F. am-
plifier unit is shown below

built-in speech amplifier for a ==

carbon microphone.

Since the 75 and 20-meter amateur ra-
diotelephone bands are limited to those
who hold a license for unlimited radio-
telephone operation, the logical band for
the inexperienced beginner is 160 meters.
This phone band lies between 1,800 and
2,000 kiloeyeles. Consistent communica-
tion up to 100 or 200 miles and occasion-

ing the link, The ends of the link coil are
twisted together and brought out to the
two binding posts directly behind the coil
socket. These posts are so located that
when this unit is placed in front of the r.f.
amplifier, they will be directly opposite
the r.f. input posts shown at lower right
{Continued to page 118A)
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« All-Wave Super Has Metal Tubes

- and Irnn-C_%r

b

¢ LF. Transformers
Lt A____.-f_a-{"f#

—

Five-band superheterodyne with vernier band-spread
dial, built-in speaker and nine metal tubes

Nine metal tubes are used in this self-
contained all-wave super which employs

_ iron-core if. transformers to obtain high

selectivity. It tunes from 7.4 to 550 meters,

has crystal filter and other features of spe-

cial interest to amateurs and short-wave
listeners. Tested in Popular Mechanics

radio laboratory, the results were highly
satisfactory on all bands.

Cf:’b S&acterv Unit Has Long Lifn;

Designed for use with 2-volt battery-’
operated receivers, this compact 3-volt

- -
“THAAED (WIS
2 T

i - & ¥
4‘-"

f PR Tl = b
H‘IE-H I (S T al r -
A-battery unit is claimed to deliver 400
hours service based on a lz-ampere dis-
charge three to eight hours per day using
an end point voltage of 1.8 volts per 3.0-
volt battery. At this rate the operating
cost is less than 1 cent per hour. It is nec-
essary to use a resistor with the battery
to step down the voltage to the required 2
volts. A suitable tapped resistor is avail-
able for receivers without a built-in volt-
age regulator.
B S P—

Tapped B-Power for Mobile Sets

The well-known principle employed for
many years, of utilizing the direct current
from a storage battery converted to pul-
sating current by M
and obtaining high-a©. voltages through a
transformer, has now been adapted to
mobile radio by adding a rectifier tube
and suitable filter. The device illustrated

B-power supply and suggested hooh-up diagram
. -

produces a smooth, quiet B-power supply
for operating radio receivers in autos,
motorboats and aircraft. It is claimed to
be free from annoying hum and r.f. dis-
turbances,- the output being completely
filtered, eliminating interference and feed-
back. ThHe yi e is be-
tween vibration-absorbing sponge rubber
in a larger case for additional shielding.

Blueprints covering radio construction

icles in past issues can be obtained for

5 cents each; material lists are available
without charge on receipt of postage.
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By Walter T. Warde

Tre

PART IV—COFFEE TABLE AND TRAY
of Simplified Design

» METAL FURN

" .
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-

TURE

v { T4
™

OLISHED Bakelite

or other suitable
material of similar ap-
pearance and gleaming-
ly bright aluminum,
combine to make this
modern coffee table,
with its removable tray,
Fig. 1, appealing to ev-
erybody. Besides being
quite “at home” with
other furniture that is
not of the decided peri-
od type, it is in perfect
harmony with the new
classic style, and espe-
cially with the club type
of furniture so popular
at present. The approx-
imate cost of the mate-

rials used is four dollars,
and the simplicity of design makes it an
easy piece to build.

First, the wood and Bakelite for the ta-
ble top and tray are cut to size and holes
are drilled to hold the legs as indicated in
the left-hand detail of Fig. 5. Next, eut %
by l%-in, angle aluminum and miter the
ends so that the short side of the angle
forms the support for the table top. Re-
peat this operation for the tray, using 2
by l%2-in. angle aluminum. Then fit the
larger angle to the table top and screw it
to the wood from the underside,

Next, cut the flat aluminum for the legs

Felt glued to the bottom of the tray will prevent
any possibility of marring the polished Bakelite top
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In bending the fat-aluminum legs, mahe your meas-
urements corefully, using a 68-in.
long leg and two 31-in. lengths for the short ones
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and bend it to shape. Di-
mensions for these are
given in Figs. 3 and T,
while the design for a jig
to bend them is shown in
Figs. 5 and 6. Note that
the legs running length-
wise of the table are in
one continuous piece,
while those running the
short way are composed

of two separate pieces, which are joined
by short pieces placed over the long sec-
tion. Join the assembly with three ma-
chine screws, tapping the holes for the
outer two and providing the center one
with a cap nut.

Next, complete the table top. Glue the

large piece of Bakelite to the wood top,
Fig. 4, cement Yi-in. mitered strips of the
same material in place to form the tray
well and complete the table top by gluing
the thin aluminum facing strips to the
sides of the well. The tray is of similar
construction except that the aluminum
facing strips for the shallow well are elim-
inated. Note in the cross-sectional view
of the tray that the wood and Bakelite are
recessed to accommodate the handle
brackets, which are 3 by 4-in. pieces of
sheet aluminum. The handles are 312-in.
lengths of 7s-in. tubing plugged with
hardwood dowels and slit lengthwise along
one side to take the brackets, the latter
being fastened to the handles with screws
driven in from the underside, Gluing 7s-
in. aluminum disks to the ends of the han-
dles completes them.

To finish the table, file down all project-
ing metal parts in the top and tray, go
over the entire assembly with fine steel

wool and then buff the job. A buffing
wheel on a flexible shaft, Fig. 2, is ideal.
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Tape Cutter Fits on Spool

Bent to a wide
U-shape and
sharpened on one
edge, a narrow
piece of spring
steel makes a good
cutter for adhe-
sive tape. The cut-
ter should fit
tightly over the
edges of the tape
spool, yet loose
enough so that it
can be moved. In
use, the cutter is held with the fingers of
one hand while the tape is pulled against
the sharp edge with the other.

Kitchen Utensils in Cabinet
Hung on Sliding Arm

Sliding between two rabbeted strips,
this bar for hanging saucepans and other
kitchen utensils makes it easy to get them
out of deep cupboards. You can use 2 by
Tg-in. stock and the length is determined
by the depth of the cupboard. Screw hooks
are driven into the underside of the arm

With this sliding arm on your cabinet you can reach
utensils without getting down on your knees

and a small handle, which may be a short
wood screw or a small pot-lid handle, is
provided at the outer end.

MECHANICS
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Keyless Lock Foils Intruders
Trying to Enter Door

&

T
it SCREW EYE \
NIOHT LATCH T ANDWRARRED e SCREW

Fit the dummy screw carefully so that it can be
pulled out with the fingernails

By simply pulling on a dummy serew

" located in the stile of this door, the lock

or night latch is turned. The screw, which
slips easily into a countersunk hole, is fas-
tened to a cord. This in turn is wrapped
several times around the shank of the lock
handle so that the latter is turned when
the cord is pulled.

Squirt Bottle Quickly Impruwsed

If you need a
squirt bottle and
none is at hand,
one can be made
quickly from a
bottle and a col-
lapsible tube. Cut
off the top of the
tube as shown and
then drill a small
hole lengthwise
through the cen-
ter of the bottle
stopper, preferably a rubber one. Slip the
end of the tube top snugly over the stop-
per and the job is done.

- CUT FROM EDLL#.DSIELE TUBE
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Hand Shield on Tinners’ Shears
Made from Auto Tire

1

Cut the shield from a tire having thin walls and it
will not interfere with the shear action

Tao protect the hands against sharp edges
of the work when cutting large pieces of
sheet metal with a pair of tinners’ shears,
slip a piece of light auto tire over the
shears as shown. Make a slot in the piece
of tire to take the shears, cutting it large
enough to allow free movement of the
shear blades,

Eraser Slipped over Pencil Point
When Used Constantly

There are many
cases where fig-
3 . ures are read off
SPRING-STEEL - 4 hurriedly to clerks
RING : @ as for instance in
election offices or
where inventory is
being taken, and
every second
counts. When mis-
takes in copying
are made, there is
hardly time to turn the pencil around, and,
to avoid such waste of time, one clerk
mounted an eraser on the lead end of his
pencil, holding it in place with a spring-
steel ring just tight enough to allow a slid-

MECHANICS

ing movement. Attached in this way, the
eraser does not interfere with writing, vet
when a mistake is made, the thumb deftly
pushes the eraser out for use, and just as
quickly pushes it back again.

Lines on Stove-Cock Handles
Show When Gas Is Off

White lines
painted wertically |
on round handles
of gas-stove cocks
will enable you to
tell at a glance Qi==¥5c S yg=_ 4
whether they are )
open or closed. Or, W
you can use nar-
row strips of adhesive tape instead of
paint, When applying the paint or tape, be
sure the cocks are shut off tightly.

F .

Wire Prevents Snow Slides
from Steep Roofs

Where a high
dormer or porch
with a steep roof
overhangs a side-
walk, there is a
possibility that
melting snow may
fall and injure
someone, An oc-
currence of this
kind led one home
owner to stretch
poultry wire across the lower portion of
the roof, as shown, to hold the snow. The
wire is fastened to the edge of the roof
with serew hooks.

Testing Seeds in Raw Potatoes

For making a germination test of a small
number of seeds punch holes in one half
of a raw potato and insert one seed in
each hole. Then
place the potato
in a shallow pan
partly filled with
water and set it in
a moderately
warm place until
the seeds sprout.

RAW POTATO CUT IN HALF
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Protecting Contents of Crowded Refrigerator

A gouard rail, which can be lowered, will keep dishes and bottles from
slipping off the shelves, while a pan with separators will protect vour

If your refrigerator shelves are so
crowded that dishes near the edge occa-
sionally slip off or are inadvertently
knocked off when removing some larger
items from the back, a simple wire guard
rail, which may be swung out of the way
when necessary, will save both dishes and
food. The rail is bent from heavy wire as
shown in the circular detail, and is pivoted
to the edge of the shelf by means of eyes
formed in the ends of the wire. Pieces of

eggs and permit wtilizing zpace above the pan

sheet metal folded around the ends of the
wire and fitted with hooks hold the rail
vertically. Another idea is to store your
eggs in a flat pan, using egg-carton sepa-
rators, which beats the usual practice of
keeping eggs heaped in a pan or bowl
Besides providing a safer place to keep the
eggs, the use of a pan gives more orderly
arrangement and often makes it possible
to utilize the space above the pan if a cov-
er is provided to support other objects.

Floral Carvings Are Imitated with Seeds and Pine Cones

If you are an admirer of floral carvings
but are not adept at this work, you can
make good imitations in the form of over-

Cone scales simulate the Aower petals while the
stamens and pistils are formed with the seeds

lays by simply building up the designs
with hard seeds of plants and the scales of
pine cones, For deep designs, use large
cones similar to those of western yellow
pine. Cones of white-pine trees have
thinner scales, which are best for shallow
designs, while those of spruce, fir, hem-
lock and larches are used for small deco-
rations, First trace the design to be copied
on the work, and then fill in the pattern,
using the scales to simulate petals of flow-
ers and the seeds for the stamens and
pistils, attaching each one with a drop of
glue. As soon as the glue has dried, apply
two coats of shellac or clear varnish. If
you prefer bright colors, paint the scales
and seeds before applying them.

[ Vegetables that grow underground will
cook better when covered; those that grow
above the ground cook best uncovered.
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Designed and built by Charles H. McAlary of Newport Beaech, Calif.,

this sloop recently won a cup in a free-for-all race on Lake Arrow-

head in the same stote. With an over-all length of 21 ft. and a beam

af 5 ft. 11 in., this speedy little craft is especially designed for gquick
maneuvering in diffcult waters

Part I—Hull Form, Keel and Ribs

EXCEPTIDNAILY fast in light winds and a stanch

performer in heavy weather, “Arrowhead” is espe-
cially designed for conditions found on the smaller in-
land lakes, though she's at home on either salt or fresh
water. With a length of 21 ft., Fig. 20, and a beam of 5 ft.
11 in. she makes a splendid family boat with room for
eight or ten passengers. The hull, moreover, is a partic-
ularly suitable type for the amateur boat builder be-
cause it is built over a form. With the form right, you
can't go wrong on the hull.

First of all, get large sheets of clean, smooth wrapping
paper, pasting enough sheets together to lay out the
plans full size as in Figs. 1 and 5. After the plans are
drawn, tack the sheet to the floor near your work space
so that it will be handy to refer to as you go along. The
backbone of the form, Fig. 2, is cut from a piece made
up of two 2 by 8-in. planks, cleated together as shown.
This is sawed to the curve of the keel and notched every

CONSTRUCTIGN
ALL OTHERS OF AFTER END

ON A NOTCH

SHEER LINE SHOULD

T X155 OH EACH COME BETWEEK

v OF FORM

ARRANGEMENT
OF BATTENS TO
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Bending the cak ribs is not difficult i yeu use either
of the methods above. At the left you see the form
ready for ribs and keel

at each station to cover the thickness of
battens on the form, the ribs and the
planking itself. Erect the backbone on
slanting supports so that the lower edge is
exactly parallel with the floor and 33 in.
above it. Use five pairs of legs for this
purpose, at stations Nos, 1, 2, 4, 7 and 8,
SCREWS AND WASHERS and nail on the pairs of form molds at the
AN, CONETRUCTRN stations designated, in the manner shown

in Figs, 2, 6, 7 and 8. Note that the form
molds join the backbone just at the bottom
of the notches, and station No. 8 only is

X WIDE AT CENTER,

" AT ENDS
/_ A ns'u?_.'q . —] between two notches, Figs. 2 and 6. This
Dm0 0 [0 ]REE] 1 [ form does not extend aft as far as the
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Actual construction begins with the keel, which is
made up of two members, the keel proper and the
heelson. Both parts are selected oak

6 in. to receive the bent ribs, which are in-
stalled later in construction,

Next cut the station molds in pairs from
the full-size profiles you have laid out
from Fig. 3. These are made in pairs and
can be cut from any 1-in. material. Since
they do not become a part of the boat, use
cheap lumber. Note from the
squared diagram that the dimen-
sions to the outside of the planking
are determined by adding 24 in.
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stern, the reason for which will
be explained later. Pine battens,
75 by 1'2 in., are now nailed to
the station molds. There are eight
of these to a side, equally spaced,
as in Fig. 9.

Here is an important point: Be-
fore nailing on the battens, mark the sheer
line on the form molds. This you get by
measuring the distance from the floor as
in Fig. 2, Space the two bottom battens
so that the line comes between them. The
forward ends of the battens do not meet
at the stem, as a space must be left here
to admit the stem piece, as in Figs. 8 and
15. Also station No. 1 has a gap for the
SMe purpose.

The keel is built up of two members, the
true keel and the keelson, as in Fig. 11.
Both parts should be oak, bent to the same
curve as in Fig. 2, with the full dimen-
sions given in Figs, 11 and 12. Each of the
pieces is 18 ft. long, and they must be
screwed together in the bent position. To
do this, nail blocks to the floor and fit the
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Here's the way you progress with the hull. Above

you see the keel, ribs and transom in place and the

stem being fitted. Below in Fig. IT is a very im=-

portant detaoil. The bevel of the heelson must coin-

cide with the slope of the filler block so that you
get an even bearing for the plank

pieces as in Fig, 11, The screws are set in
a double row, 6 in, apart, and should be
spaced to come between the ribs, The slot
for the centerboard must be cut before
putting the keel unit on the form. Loca-
tion and dimensions are given in Fig. 11
Note that the slot is wider in the center
than at the ends.

Installation of the ribs comes first. The
ribs are 5 by 7a-in. oak, in 9-ft. lengths.
They must be steamed for at least half an
hour. Two suggestions for boiling or
steaming are given in Fig. 10. The ribs are
placed directly in the water, and when re-
moved are bent over the form as soon as
cool enough to handle. Lay one in a notch
in the backbone to locate it, then bring
down the ends and clamp and nail to the
lowest batten. With the ribs in place, you
install the keel unit with screws and wash-
ers through the centerboard slot to hold it
in position while the screws through the
keelson into the ribs are being driven. That
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ft's well te know in advance the sail area, which
is given in Fig. 20, and in Fig. 1% you see a
cross section of the hull all ready for planking

portion of the keelson extending beyond
the keel, Figs. 17 and 19, is now beveled
so that, when a plank is laid over it and
the filler block, it will lie flat. This should
be done very accurately.

The stem is cut from a piece of oak 234
by 12 in. by 5 ft., as laid out in Fig. 4. Be-
tween the rabbet and bearding lines is the
long groove or rabbet into which the
planking fits. The best way to make this
groove accurately is to notch at intervals
with a chisel, as in Fig. 14, testing for
depth with a “fid” as in Fig. 15. This is
merely a strip 1 in. wide and long enough
to reach back to station No. 1. The fid
will also serve as a guide in beveling the
portion between the rabbet and the face.
Secure the keel to the stem with four -
in. bronze bolts and drill a 3-in. hole in
the joint where indicated for the “stopwa-
ter,” Fig. 4, a white-pine dowel, which will
swell and close this joint tightly.

Philippine mahogany makes a durable
transom, the latter being cut from a piece
14 by 30 in. by 1% in. thick. This gives a
wide bearing for planking as well as the
keel. You find the transom pattern in Fig.
18. It should be sawed to the greatest
bevel, thus leaving enough stock to work

~STATION -
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down later. Bear in mind that the pattern
in Fig. 18 will not coincide with the pro-
jection of the transom in Fig. 3 as the lat-
ter is set at an angle of nearly 45 degrees.

The transom is mortised for the keelson,
but not the keel, as shown in Fig. 18. An
oak knee is bolted to the keel and tran-
som and is further secured by braces down
to the floor, as in Figs. 16 and 18,

Fig. 18 gives the pattern for the skeg,
which is secured to the keel with two gal-
vanized carriage bolts and two screws as
in Figs. 13 and 16. The after edge of the
skeg gives the angle of the rudder post,
and serves as a guide in boring the 1%4-
in. hole for the rudder post tube, Fig. 21.

Now each of the ribs must be “faired
off,” so that the first plank on each side of
the keel will be flat. The best way to do
this is with a long batten laid over the
ribs the full length of the hull. The bat-
ten should be of thin stock so that when
clamped at the ends it will take the curve
of the hull easily. From this you can de-
termine the amount of waste to be taken
off each rib. Use a sharp draw-shave or
a block plane and begin at the keel and
work outward, moving the batten as yvou
go along. The essential thing is to make
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sure that the batten bears equally on each
rib, This means that at stations fore and
aft you will have to bevel the ribs consid-
erably and the degree of the bevel will
vary somewhat from the keel to the sheer
line. Each individual rib is faired off so
that the batten bears its full width. Should
any of the ribs be left with the batten
touching only one corner, an imperfect
joint between the rib and the plank will
result. A condition of strain will exist
which is likely to either split the plank or
pull the screws through it. You should be
particular with those ribs between the
stem and station No. 3, for it is here that
the greatest curve comes in the planking.
The bevel on the transom should be faired
back from the keel only the width of the
first two or three planks as there is a point
in connection with this bevel that will be
covered in the second installment.

MATERIAL LIST

LUMBER FOR FORM
Backbone—2 picces 2 by 8 in. by 16 ft. 1 in.
Pine.
Station molds—5 pieces 1 by 14 in. by 12 ft.
Pine.

Battens—16 pieces 7% by 114 in. by 19 ft
Spruce.

Miscellaneous lumber for cleats, legs, etec.

LUMBER FOR HULL FRAME

Stem=—1 piece 3 by 12'in. by 5 ft. Oak.

{Skeg and transom knee cut from waste)
Transom—1 piece 114 by 14 by 30 in. Ma-

hogany.

Keel—1 piece % by 2%} in. by 18 ft. Oak.
Keelson—1 piece 14 by 414 in. by 18 ft. Oak.
Ribs=—36 pieces 55 by % in. by 9 ft. Oak.

FASTENINGS

6 doz. No. 8 bronze screws, 1 in. long, Keel-
son to keel

6 doz. No. 7 bronze screws, 3} in. long, Keel-
son to riba.

2 only Ne. 9 bronze screws, 21 in. long, Keel
to transom.

2 only No. ® bronze screws, 2 in. long, Knee
to transom and keel.

2 only Ne. 9 bronze screws, 2 in. long, Skeg
to keel.

2 only carriage bolts {(galv.) 4 by 4 in,
Transom knee.

1 only carriage bolt (galv.) 1 by 5 in., Skeg
to keel.

1 only carriage bolt (galv.) % by 12 in.,
Skeg to keel.

5 only carriage bolts (bronze) 1§ by 4 in.,
Stem to keel unit.

MECHANICS

About the last thing you de before planking is to
bore the hole for the rudder post as in Fig. 21. The
after end of the skeg is used as a guide

Pie Marker Assures Equal Pieces

Assembled from wire and tin, this mark-
er takes the guesswork out of cutting pies,
and assures that all pieces will be the same
size, To get the tin pieces spaced evenly
on the wire, scribe a circle on a piece of
paper and lay off the circumference in the
required number
of divisions with a
pair of dividers.
Then, using the
paper as a pattern,
hold the wire ver-
tically in the cen-
ter of the circle
and solder the tin
markers in place,
using fairly heavy
tin so that the
markers will hold
their shape.
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Practicing Table Tennis Alone
with Aid of Rubber String

.__“_1 ]
RUBBER CEMENTED TOBALL == ™

Rubber string tied to paddle and cemented to ball
returns latter when driven across table

If you need a little practice in table
tennis, here is the way to get it alone with-
out having to run all over the game room
after the ball. Simply cement one end of
a long rubber string to the ball and tie the
other end to the handle of your paddle,
Then you can drive the ball across the
table and return it with the string.

Spaced Abrasive Wheels Grind
Points on Steel Rods

By placing two abrasive wheels side by
side on a grinder shaft and spacing them
with a large washer, ends of rods can be

A few of the shapes vou can grind on rods with a
couple of spaced abrasive wheels

MECHANICS

pointed, beveled or shouldered. Besides
the operations A, B and C shown in the
detail, many others will suggest them-
selves once the wheels are put into use.
For pointing and beveling, round-faced
wheels are used, while most shouldering
work will require flat-faced wheels. A tool
rest must be used to support the rods, and
care must be taken to hold them true, to
keep the work from binding between the
wheels, which might break one of them
and injure the operator.

Tool for “'Setting Out” Plants
Made from Tin Can

Time and labor
can be saved when
transplanting veg-
etables, flowers
and small shrubs
by using this tool
to make the holes
in the ground. It
is merely a tin can
having both ends
removed and a U-
shaped piece of
flat iron riveted to
the upper end for
a handle, The lower edge of the can
should be sharpened with a file so that it
can be pushed into the ground easily.

Sandpaper on Cord Smooths
Irregular Lathe Turnings

For sanding ir-
regular surfaces of
a lathe turning,
twist a narrow
strip of sandpaper
in a spiral around
a length of stout
cord. This pro-
vides a flexible,
abrasive surface
that gets into narrow grooves. The ends
of the sandpaper strip may be held on the
cord with the fingers or they can be at-
tached with short pieces of adhesive tape.

@ Paint stains are removed easily from
the hands if they are rubbed with vaseline
before starting the paint job.
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Operated something like a railroad hand car, thizs merry-go-round not only offers beneficial exercize, but
it is inexpensive and is easy on shoes. It consisis of a well-braced standard, a strong plank and two
seats. A steel shaft, pinned rigidly to the standard, passes through a bushed hole in the center of the
plank, and a crank, having a 3-in. throw, is welded to the upper end. Or, a longer shaft can be wsed
and a crank bent on the end. Friction between the plank and the standard is reduced to o minimum
with a ball thrust bearing. For the seats, old chairs are used, the leg assemblies having been removed.
U-zhaped footrests of Mat iron are bolted under the seats to project downward of an angle. Push han-
dles or bars, with which the merry-go-round is driven, are lengths of heavy faf iren to which wood
handgrips are riveted. A 6-in. link connects each handle te a bloch serewed to the plank, and pérmits
lateral movement of the bars
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:Lifeﬁﬂle Awniﬂgﬁ (}f Sheet Metal ible joints are interlocking and
for Use All Year

close just enough to prevent the
doubled edge of metal from slip-
ping through. The awnings may
be taken down by sliding out the
sections endwise. In making them
you bend up a 1-in. strip on the
upper segment, which is tacked to
the window frame with large-head
brass or copper tacks closely
spaced. Trim the lower edge with
a 5-in., free-swinging metal strip
cut with a broadly scalloped lower
edge. Support the awning with
spears made of '2-in. wood or

metal, Install the upper segment

as high as possible on the window
frame so that the awning will not
obstruct the window when folded.
If extreme compactness is essen-
tial, use small piano hinges for the
flexible joints, fastening them with
solder or brass rivets. Alternate

Alternate strips of copper and aluminum give the awnings an

attractive striped effect thaf is permanent

Made from strips of copper or alumi-
num, this attractive awning is noninflam-
mahle and is unaffected by weather. A
permanently striped effect can be had by
using the two metals alternately. The flex-

segments are hinged to'fold in op-
posite directions so that the folded
awning will fit under the fixed
upper segment. To control the awning,
rig a cord to each spearhead and run it
over small pulleys on the side of the win-
dow frame down to a small cleat placed
within easy reach.

Small Hand Vise Swivels to Almost Any Working Angle

Clamped between two steel disks in a
bench vise, this small hand vise can be
swiveled to hold work at any comfortable
working angle. The swiveling action is
obtained by a 112-in. steel ball on the end

N
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Modelmakers will find this swiveled vise handy for
holding small parts while shaping them

of the vise stem which moves between two
steel disks, each disk having a %2-in. hole
in its center which is enlarged with a
taper reamer. The upper edges of the
disks are cut out to clear the stem when
the vise is moved from side to side.—Geo.
J. Silver, Salt Lake City, Utah.

Extra Pockets in Hunting Coat

Hunters, hikers,
fishermen and
others who often
have temporary
need of extra
pockets in their
coats can impro-
vise them quickly
by pinning one or
more mittens to
the coat lining,
as shown,
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Pet Hand Guns Carried in Felt-Lined Case

Pl e
1 F'I.\'NCIIJD'.-_-,J..

FELT OR VELVET—,

5 F'WW[}UE:I? :
SCROLL-SAWED

Here's the cose that will keep your target
revelvers in real “gun crank™ econdition.
The felt lining protectz against jors and
there's a lock to keep out prying fingers

Jigsawed from plywood and lined with
felt, this neat case provides safe storage
for valuable hand guns, with space for
cartridges and accessories. The weapons
are laid on a piece of 1}2-in. plywood and
the outlines carefully marked with a pen-
cil. Then the outlines are cut through with

4 PLYWOOD:

the jig saw. A bottom piece of Yj-in. ply-
wood is fastened with screws and glue,
and a top of the same material is hinged
as shown. Upholsterer’s felt is then glued
to the top and to the inside edges and bot-
tom of the case. If desired, you can fit a
evlinder lock as shown.

Concrete Footing Raises Basement Panrtitions Off Floors

Instead of laying the wood sill of base-
ment partitions for coal bins, fruit cellars
and laundry rooms directly on the floors,
permitting moisture to be absorbed into
the wood readily, which rots it in a few
years, why not take a little more time and
make the job a permanent one by putting
in concrete footings to raise the sills above
the floor? Such footings not only protect
the wood from moisture, which accumu-
lates by condensation on most basement
floors during summer, but also shield the
wood when washing the floor. If you want
to go a step further in protection, impreg-
nate the plates and ends of the studs with
creosote and use coated nails to join them.

@ When making enlargements on thin
photo paper, best results are obtained by
laying the latter on a sheet of black paper
to prevent reflection of the image through
the back.

Permanency of your basement partitions more than
offsets the slight extra cost of the concrete footings



and Painting

ONE glance at the cutaway view
above and you have the whole story
of the interior furnishings. There's your
kitchen, dining and living room, and
two bedrooms with clothes-closet space.
When you stop along the road for the
night, there's nothing to unpack, no ropes
or awnings to bother with. Simply uncou-
ple the trailer from the car and park it in
any convenient place. One person handles
it easily, even when fully loaded.

Now to finish the job. Remaining ex-
terior details are application of the roof of
auto-top canvas and, if you have so de-
cided, a fabric covering of the body. In
putting on the latter, you apply the lower
half of the wall covering first, then lap the
upper half over it, using copper tacks. A
strip of auto-fabric binding is tacked over
the seam. Fig. 24 gives vou the distribu-
tion of the material, and the sectional
views, Figs. 19 and 20, and the detail in
Fig. 21 show what to do when finishing up

604

Home Comforts

Interior Furnishings M g, s

o

Selected as being representative of the type trailer
many of our readers have desired to see published
in Popular Mechanics, this trailer, of which this ar-
ticle iz the third and last installment, was designed
and built by Mr. C. Hart Collins. We are indebted
to him Ffor his kind cooperation in going through the
entire construction in detail so that complete infor-
mation, based on the actual work, could be supplied
to our readers

the top at the outer edge and around the
ventilator openings in the sides of the
raised center section. Bindings of light
aluminum angle are used to finish all cor-
ners of the body as in Fig. 18, Where the
top canvas overlaps the sides it's a good
idea to apply a light coating of marine
glue under the seam. Aluminum gutters
around the edges of the top finish this part
of the job.

Window sash are made of white pine,
rabbeted as illustrated in Fig. 23, the cor-




ners joined with casein glue, dowels and
corrugated fasteners. The same figure
shows how the copper screen is tacked to
the inside of the window frame. All win-
dows swing outward on offset hinges as in
Figs. 17 and 18. Jointed brackets hold the
windows in any position. After you finish
the exterior of the body you can perma-
nently install the A-frame and coupling
and also the tail and clearance lights,
When wvou go inside, the first job is
painting., An undercoater and two appli-
cations of eggshell enamel in ivory or
cream should take care of this, Remember
that yvou can easily make a double-walled
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PAMNEL e
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Here's what yvou have when the job is finished—a kitchen,
dining and living room, aend fwe bedrooms with clothes-
closet space.
beds. A three-burner stove, a sink with running wafer and
an icebox provide everything right at hand Ffor getting a
meal. There's nothing to unpack when you stop

Folding studio couches make up inte double

job by sheathing the interior walls and
ceiling with pressed board or plywood.
Now's the time to do this if you desire. The
interior walls and ceiling painted, the next
job is the floor. A linoleum covering, ce-
mented down, adds to the attractiveness of
the interior and is easier to clean.

Now over to Figs, 25, 27 and 28 for the
views and plan of the stove, cupboard and
sink. Fig. 25 shows a space-saving ar-
rangement of the drainboard. The latter
slides down over the sink when not in use,
and the swinging arm which supports it
when open folds back against the cabinet.
The drain pipe from the sink is led down
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WBINDING OVER
CANVAS

BLACK FABRRIWND

through the fender, the end being bent so
that the water does not strike the road
wheel. The cabinet which houses the cook
stove is fitted with two drawers, a sliding
shelf, and a cupboard which houses the
storage battery with additional room for
large utensils. There is more cuphboard
space above the stove, A 3-in. vent, made
as in Fig. 27, passes through this cupboard
and the roof to carry off cooking fumes.
In the main the framing for this cabinet
can be the same material as the body
frame, 1% by 1%-in. spruce. For panels
you can use pressed board or plywood.
Doors, drawer fronts, and the sliding shelf
are best cut from 34-in. fir plywood. Fig.
28, with a plan and elevation, shows you
where to place the cabinet on the wall.
Doors should have positive catches so that
they do not swing open on the road.

BLACK ENAMELED
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I/ eaves, aLuminem
WER WINDOWS

|1| FRESSED BOARD
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HINGED LEG

-

DOWEL SETS
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With the lower half of the body cov-
ered with waterproof fabric, it is
only necessary to paint the upper
half in aluminum enamel. If yvou omit
the covering, then the sheathing is
painted in the same color

Drawers should have spring locks for the
same reason. You can buy a 25-1b. icebox
which will fit in the position shown in
Fig, 27, or one can be built in at about the
same cost. The table, Figs, 22 and 27, is a
simple folding affair made of either ply-
wood or pressed board, painted of course,
and is shown open in Fig. 22 and folded
against the wall in Fig. 27, Ordinary slid-
ing door bolts are used to hold the table
in either position.

Installation of the clothes closet and the
chemical toilet as in Figs. 29 and 30 just
about completes the job. The elevation,
Fig. 29, will give you the size and posi-
tion of these closets., For material you can
use either plywood or pressed board. It
will save time to cut the doors from 34-in.
fir plywood for then there is no frame to
make. Notice that there is a flap hinged
to the clothes-closet door. This flap hooks
to the corner of the stove cabinet, the ar-
rangement forming a partition. All doors
should have spring catches to hold them
closed. The chemical toilet is vented to
the roof through the clothes closet as in
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BED CONSTRUCTION

Above you have the “kitchen" -egiipment,

a stove, sink, icebox tabinet and also

the dining tabl t the right is a plan

and elevation showing where to build in

the cabinet. The lower cupboard houses

the storage battery which furnishes cur-
rent for the lights

Fig. 29. There is a folding writing desk
hinged to the back of the clothes closet
under a mirror.

A stool, which is really a box with a
hinged top, does duty both as a chair and
added storage space. The top may be up-
holstered as indicated. The beds are two
studio couches, the end dimensions being
approximately those shown in Fig. 26.
Both can be made up into double beds.
When folded there is space in a lower
compartment for the bedding. You will
save time by buying these ready made, as
they are inexpensive. Fasten each to the
floor with bolts or serews. Now you come
to painting the cabinets, and, if you want
a first-class job, give the walls one more

— " - 32- +

coat. If the doors have been cut from -
in. plywood, as is recommended, it will be
necessary to fill the edges of the plywood.
A paste wood filler worked into the end
grain on all the exposed parts will build
up a smooth surface for the paint. Work
it into the open grain with a cloth or your
fingers, rub off the excess and allow the
filler to dry. Then sand the edges lightly
with fine sandpaper to level the filler and
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Generous clothes-closet space and a compartment for hats are provided for in the arrange-

ment shown above.

There's alse a mirror and a folding writing table. A Aap on the

clothes-closet doar hooks to the stove cabinet and partitions the interior inte two rooms

smooth up sharp corners. The trick in
painting cabinets of this sort is in cover-
ing all corners, edges, and the smaller
surfaces first, then finish off with the large
areas., In this way you can brush out the
paint to a uniform coating much more ef-
fectively. To produce a smooth, even final
coat, it is necessary to be just as particular
with the primer as you are with succeed-
ing applications. Another trick is keeping
the paint thinned to an easy brushing con-
sistency to avoid a too heavy application
which cannot be brushed out to a thin
film. This applies also to the exterior
paint job. You should be particular with
such details as the sliding ventilator pan-
els and the windows. The panels, Figs. 20
and 21, are best removed while you are
painting the slides, and the sash should be
left open until the paint is thoroughly dry.
In this way you will avoid sticking and
possible breakage. The same thing is true
of the closet and cupboard doors and also
the drawers. Now with the painting done,
all that remains is to fit and hinge the en-
trance door and provide a spring lock, and
there you are.

Focusing Cloth Like a Hood
Is Useful on Windy Days

Here is a quick solution to the problem
of keeping your camera focusing cloth in
position on windy days. Fold the cloth in
the middle and sew it about half way
down one end to form a hood. The other
end is fastened to the camera. In use, the
hood is slipped over vour head, leaving
both hands free to adjust the tripod and
focus the camera.

Camera focusing cloth with ene end sewed to form a
hood is easy to keep in place
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Padded Clamp Locks Boat Rigidly on Trailer

—F FOR HIGH
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This padded clamp takes care of many
difficulties you are apt to encounter when
transporting a boat on a trailer. Once it is
locked in place the boat cannot shift or
slide about to cause chafing or possible
damage to the bottom or deck. For craft

Set yvour boat in place onm the trailer, tighten two
bolts and you're ready te go. That's all thal's nec-
esxary when you use this simple clamp

over 12 ft. in length, two clamps should be
provided, one across the bow and the oth-
er just aft of midships. The top bracket is
cut to conform to the eontour of the deck,
being padded at the bearing points. For
high coamings provide additional blocking.

Springless Gate Closer Is Operated by Suspended We:ght

Requiring no locks or latches, this gate
closer is always ready to do its ]ob as there
are no springs to stretch out of shape or
moving parts of metal to rust and bind. A
weight suspended from a heavy flat-iron
arm with a cord or light rope does the
trick. Two wood spools serve as rollers
over which the cord travels as the arm
swings to one side when the gate is opened.
The spools rotate freely on a U-shaped
rod, the ends of which are driven tightly
into holes in the gate post. Besides
strengthening the outer ends of the spools,
the rod serves as a guide to keep the cord
between them. If it is necessary to use a
heavy weight, a short piece of hard wire
or iron rod should be driven into the post
top near the end of the arm as shown, to
keep it from scraping on the wood.

@[Hotbeds should be built and filled very
early in the season; a long time before the
cold, spring weather has disappeared.
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Wheeled Ash Can Easy to Move
About the Basement

i'r
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Instead of carrying a heavy ash can to the alley, fit
it with rollers and push it

Screwed to the corners of a square piece
of plywood, four rollers of the type shown
provide a wheeled base on which heavy
ash cans can be moved about with ease.
The plywood base is attached to the bot-
tom of the can with long, slender bolts,
using washers under the bolt heads to
prevent them from pulling through the
bottom of the can. If you are in the habit
of keeping the can in a damp place for any
length of time, the plywood should be
painted, impregnated with melted paraffin
or given two or three applications of oil.

Mitten Blotter Saves Time

If vou have con-
siderable writing
to do which re-
quires constant
blotting, such as
writing signatures,
making entries in
books, ete, this
mitten blotter will
save time. The
blotter is made by
gluing several
thicknesses of

MECHANICS

blotting paper to a mitten, gluing the first
sheet solidly to the palm of the mitten and
only tacking the other sheets to the first
one at the corners with a drop of glue.
When one sheet is soiled it is removed to
expose the next one.

Photo Printing Frame Is Altered
to Take "*Vest-Pocket” Films

When making contact prints from a roll
of “vest-pocket” negatives, the roll can be
handled easily if the bottom of a regular
printing frame is
slotted to take the
film as shown. The
slots should come
flush with the
glass, and their
sides and edges
should be sanded
smooth. In use,
the film is slipped through the slots and a
piece of printing paper is placed over the
negative, after which the back is swung
into place and the exposure is made in the
usual way. While a black-paper mask can
be used to obtain a border on the print,
this is usually dispensed with, the print
being trimmed after the picture has been
dried and is ready for mounting.

Wood Vases Have Glass Linings

You can use
your ornamental
wood vases to hold
cut flowers in wa-
ter if glass test
tubes are first
slipped into the
vases. Asthe tubes
can be obtained in
various sizes, you
will have no trou-
ble in selecting
some to suit your
particular needs, taking care, of course, to
get them short enough so that they do not
project above the tops of the vases.

QA paper plate glued to the bottom of a
paint can, when doing touch-up jobs, pre-
vents paint from dripping on the floor and
provides a place to lay the brush.
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Shoe-Shining Stand Stores Brush and Polish

DRAWER SLIDE
1" 5q.

g-"x{smws

Thiz tidy shoe-shine stand keeps

black and ton polishing equip-

ment in separate drowers and
has compartment for rogs

Why not help to keep the home tidy by
providing a convenient shoe-shine stand,
where polishing materials are neatly stored
and always ready for use? This one has
two drawers for storing brushes, polishes
and cleaners as well as a compartment

with a hinged side and snap
lock for polishing cloths. The
shoe rest, which is screwed to
the top of the :-,'1:1[1(1, is notched
to serve as a handle to carry
the stand. The base and ends
are 1-in. stock, the sides Y-
in. stock, and the top %-in,
stock. Note that the finger
knob for opening the cloth compartment is
placed to one side so that it will not inter-
fere with hand motion when shining the
shoes. The stand takes little space in a
closet or other storing place.— Charles
Brothers Anthony, Kalamazoo, Mich.

Miter-Box Clamp Grips Work to Relieve Strain on Hand

When mitering, I find this clamp helpful
to hold work rigidly in the miter box. The
clamp is a lag screw with the threaded end
cut off square and a pin driven through a
hole in the head to serve as a handle. A
piece of scrap wood between the end of
the screw and the work prevents marring
the latter when the screw is tightened
against it.—D. W. Prince, Quincy, Mass.

{[Holes and indentations in linoleums are
repaired easily by filling them with a mix-
ture of finely chopped cork and liquid
glue, which is smoothed carefully and
given two coats of clear varnish when dry,
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Freight-Car Construction
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W'HEN you build the cars for your

model railway system you can use
essentially the same materials as were
used in the construction of the locomotive.
Figs 61 to 66 inclusive show the assembly
of a freight-car truck using friction can
lids for wheels and odds and ends of sheet

612
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metal for the frame. Fig. 64 shows
you the result, Information on wheel
construction will be found in a previous
issue of Popular Mechanics. Figs. 61, 62,
63 and 66 show the details on the truck
frame. All parts are shown in 12-in. scale,
but this is easily reduced to Yi-in., the
smaller size permitting use of essentially
the same methods. The truck frames can
be made of sheet brass instead of tin, or, if
your blueprints call for Y4-in. scale, then
the use of solid brass will save time as you
can make the side frame in one piece.
You start the job by cutting parts to the
pattern sizes shown in Fig. 61 and assem-
ble the side frames on a jig as in Fig. 66,
Use your drill press to wind the bolster
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springs. Then assemble the wheels on the
axles with a jig made as in Fig, 65, solder-
ing the wheels in place as in the illustra-
tion at the upper right. The journals are
simply dummies bent to shape on a hard-
wood former as in Fig, 62 and soldered to
the frame. The cover is hinged as in Fig.
63. Note especially that a number of the
parts must be duplicated. To do this
quickly stack the sheet metal in the same
number of thicknesses as there are parts
required, and lay off the pattern on the
top sheet. Then clamp the sheets together
and saw through the whole thing. This
will give you duplicate parts in one oper-
ation. Drilling for the bushings can be
done in the same way.
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The car frames come next. These differ,
of course, with the type of car you are
building, but Fig. 69 shows a typical car-
frame construction. It is a built-up affair
made entirely of stock sizes of sheet met-
al, channels and flats, and designed for a
gondola body as in Fig. 67. With excep-
tion of the bottom and sides which are of
plywood, scored to simulate planking, the
gondola frame is purely a sheet-metal job.
Note that when assembled the uprights
are joined directly to the underframe,
making a single unit. Before you attempt
to assemble a job like this take time to
clean thoroughly all parts to be joined,
and once you have the parts clean, avoid
handling them wherever possible. This

613
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precaution will save trouble in soldering.
Spring clothespins make the handiest
clamps for the assembly work, for with
these it is a simple trick to hold the parts
in position for soldering.

Some gondola and car frames will call
for rivet impressions in the metal parts.
These you can make with the impression
die described in a previous issue of Popu-
lar Mechanics. Fig. 68 shows a simple trick
in laying off the exact width of the angles

MECHANICS

e LINES SCORES O
. REFRESEMT PLANKY

yvou will require. In place of the usual
scribing with a straightedge, clamp the
work between two strips of hardwood and
use a pair of dividers set to the correct
width. Fig. T0 gives the location of the
brake wheel, pin lifters and ladders as fit-
ted on the gondola car. The design of
these parts will vary somewhat with the
type of the car, of course, but the assem-
bly shown is typical. Your blueprints will
give the exact details.

Right here it may be said that these de-
tails of car construction reproduce parts
with stock materials only. Hence all the
dimensions are given in Y2-in. scale, which
is the most practical when you build a
scale reproduction of any particular pro-
totype. When the scale is reduced to
in.,, yvou can often save time and effort by
omitting certain small details and pur-
chasing some of the parts ready made.

Beginning with Fig. 71 and continuing
to Fig. 74 you have the essentials of box-
car construction. You will see at once that
in general assembly of frame and body the
car shown is practically a duplicate of the
gondola. Fig. T2 shows the body of the
car mounted on the underframe and ready
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for the trucks. Fig. 73 details the setup of
the frame, the assembly being very nearly
the same as the gondola frame in Fig. 69.
The sides and top of the body are of ply-
wood, scored to simulate the planking,
while the top and ends are of sheet metal,
as are the sliding doors shown in Fig, T1.
The brake wheel, pin lifters and ladders
are the same as those in Fig. 70 except
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that the ladders and brake rod are longer.
Note that this particular car is of the au-
tomobile type and that all dimensioned
parts are in Y2-in. scale. The same is true
of the gondola. In building a complete
train there will be some variations in frame
design to suit the type of ear. For exam-
ple, the tank-car frame will differ from
either the gondola or flat car in that it
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omits all cross bearers save those directly
over the truck bolsters. Likewise the
frame for the refrigerator car will show
some variation from the stock or box ear,
though the frames for the latter two cars
are generally the same.

Now the caboose. This is a somewhat
more elaborate affair as shown in the de-
tails beginning with Fig. 75. It is con-
structed entirely of sheet metal except the
roof boards which are of thin wood. Note
from Fig. 76 that the frame is the same

construction as that of the box and gon-
dola cars except that the central beam ex-
tends beyond the cross bearers at each
end. Fig. 76 also shows the body assembly
with all parts dimensioned in 12-in. scale.
The job begins with the frame, which as
shown is made up of sheet metal as is the
boxcar frame. If you wish to make up
this same frame in Y4-in, scale you can
save time by using solid brass, cutting this
to the sizes and shapes required. With the
frame made up you next cut out the sides
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with a pattern, the latter including the
window openings. Then cut the ends in
the same way, stacking the metal in each
instance and cutting through both thick-
nesses so that you get duplicate parts.
Assemble sides and ends as in Fig. T8,
clean the joints at the corners and smooth
the edges with a file ready for the top.
The latter is one piece of sheet metal, there
being no opening cut for the cupola. The
windowpanes are squares of transparent
celluloid fastened over the openings with
celluloid cement. Parts for the cupola are
shown in Fig. 75 and it is assembled in the
same way as the body of the caboose. The
balance of the details in Figs. 75 and 76
complete the main structure, which is then
soldered to the underframe.

Now for some general details which ap-
ply to all car types and the caboose. Fig.
77 shows the manner of making up the
brake-wheel assembly for the cars while
a further detail on the brake-wheel as-
sembly for the caboose is shown in Fig. 80.
In Fig. 79 you have a handy hardwood jig
for making the ladders, and in Fig. 80 a
jig which makes easy work of cutting lad-
der rungs to exact length. Fig. 80 also de-
tails simple hardwood jigs for making up
angles from flat sheets. The method of
making up windows and frames, like those
on the eaboose, is shown in Fig, 79.

The paint job on the cars should repro-
duce as nearly as possible the colors of
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the prototype. Wherever you have wood
to paint, such as on the cattle and box ecars
and the wooden gondola, make sure that
vou have a smooth surface before paint is
applied. On the larger areas you can use
fine sandpaper, but in close quarters a
small bunch of fine steel wool pressed into
the end of a short length of tubing is much
better. Clean all the soldered joints with
steel wool and round over sharp metal
corners with a filee. Where possible, it's
best to disassemble parts for painting. A
flat iron paint gives the best appearance
on all metal parts of the cars. Use an oil
paint on the wood. Carefully applied, one
coat of the flat paint will be sufficient on
metal, but the wood should have at least
two coats, a primer and a finish coat. The
one important thing in painting a model is
to keep the paint solution thinned so that
it brushes easily without any tendency to
drag under the small brushes, Get in the
close corners and over the small areas
first, leaving the larger surfaces till the
last. Watch that the paint film doesn't
sag. Keep the excess picked up with ver-
tical strokes of the brush.
(To be continued}
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Hand Mirror Supported on Table
in Altered Coat Hanger

Thiz holder leaves both hands free when shaving or
dreasing in front of a amall mirror

When you find' it difficult to keep a hand
mirror propped up vertically on a table,
just bend a wire coat hanger to serve as a
support. The wire of the hanger is soft
and is easily bent with a pair of pliers, al-
tering the design shown to suit your par-
ticular mirror.

Glass '‘Feeding Pen’ in Aquarium
Floats on Surface

By using this floating pen, you not only
effect a saving in food by keeping it con-
fined, but you prevent small particles from

adhering to the

N 4 aass uemg—»f| sides of the aqua-
) rium where they
decay, contami-
i ' nating the water
| and providing a

(if
I
-~ :;.i;-‘?-

! A\ o
[ breeding place for
S\ s parasites. The pen
e 'JJ | is made from a

2 = /Il 1-ft. length of
TR ' T pere || glasstubing, which

is sealed at the
v ends and bent to

the shape shown.
To seal the tubing, heat the glass about 1
in. from each end, slowly drawing it out

MECHANICS

as it softens. After this, heat the tubing at
the proper spots and bend it to shape.—
K. F. Keith, St. Petersburg, Fla,

Renewing Grip of Pen Cap

Threads on my favorite fountain pen
wore down until the pen dropped from the
cap and allowed ink to spot my vest pock-
et. To remedy this
trouble I filed off
the end of the pen
so it would go a
trifle farther into
the cap before
striking the shoul-
der. This permits
the threads to get
a firm grip and now the cap holds as well
as ever.—H. E. Benson, Denver, Colo.

Ferrotype Plates Are Polished
to Remove Scratches

Scratched surfaces of enameled ferro-
type plates can be restored to practically
a new condition by means of an automo-
bile polish whiech is slightly abrasive, such
as is used for removing traffic grime from
lacquered surfaces. Directions supplied
with the polish should be followed. Gen-
erally, these recommend rubbing the sur-
face with straight back-and-forth move-
ments, followed by polishing to a high

Rubbing enameled ferrotype plate with auto polish
removes fine scratches in the surface

gloss with a soft cloth. After the surface
scratches have been removed, a thin coat-
ing of wax should be applied to the plates
before using them.
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Handles for both hands permit free, sweeping strokes
and careful guiding of the scraper
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Scraper Has Removable Blades
for Variety of Work

For almost any scraping job from belt
laps to oil grooves, whether the surfaces
to be scraped are convex, concave, or are
grooved, you will find this scraper, which
has adjustable jaws to hold cutters of va-
rious shapes and sizes, a handy addition to
your workshop. The cutters are best
ground from tool steel such as old planer
knives, wood scrapers, ete. For heavy
work, the jaws should be casehardened.

@ When rubber-finished raincoats become
hard, it is claimed that flexibility can be
restored often by brushing them with a
solution consisting of equal parts of am-
monia and water, keeping the coat wet
with the solution for several hours.

infermatien on workbench construction, fools you
need, how to file saws, make wood joinks, spin
metal, get correct measurements, efc.

A Masterpiece in Ship Models

Hundreds of plans for many other projects are
listed in our 80-pp. booklet “"What te Make™
which will be sent for 12¢ postpaid. Also contains

Blueprint Department, Popular Mechanics Magazine, 200 E. Ontario St., Chicago

Do you want a model of one of the most
outstanding warships in history? If so, build
the “Sovereign of the Seas.” Complete infor-
mation on the construction of this ornately
decorated, and highly picturesque model, 34
in. long and 28 in. high over all, is given in
our blueprints B28 to 835 incl., priced at $1.50
per set. Descriptive text in bound book, $1.00
additional.

OTHER WORTH-WHILE MODELS

“Flying Cloud” Clipper Ship—709-T14A: No
collection is complete without a clipper.
Complete with full-size lift templates—$1.25.

“Half Moon"—717-T18A: Model of boat used
by Dutch Seaman, Henry Hudson—$1.00.

“Mayflower”"—88T: Midget replica of ship
which anchored at Plymouth Rock—25c.

" avannah™—888: First steam-driven boat to
cross the Atlantic. 14-in. model—25c.

Viking Ship Model—B88: Used by Norsemen
in early explorations. 14-in. hull—25¢.

“Santa Maria"—758: Simplified design of Co-
lumbus® flagship. About 18 in. long—25c.

#1188, Pensacela™—BE63 and 864: Midget de-
sign of 10,000-ton treaty cruiser—50c.

Prairie Schooner—728: Model is guaint re-
minder of covered-wagon days. Wagon with-
out top, 83 in. long—25c.

Model Colonial Cannon—735: Perfect 10-in.
miniature of guns used during days of 1776.
Turned brass and wood—25c.
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UILT of odds and ends easy to get most
anywhere, this belt sahder will handle
practically all sanding operations on flat
work of the average size. The design per-
mits a delicate control over the cutting
action of the belt and you can see what
you're doing, as the work is in full view.
Although you can use any wood or ir
pulleys to carry the abrag gL
shows how you can"make much better
pulleys for the purpoese right in your own
shop. The center section of each pulley is
made up of twelve disks of Y-in. wall
board glued together with casecin glue.
Then on each side of the center section
glue a 1'%2-in. disk of hardwood, such as
birch or maple. After turning, four equal-
ly spaced holes are bored through the web
of each pulley. These take small stove
bolts as in Fig. 1. Now center a hole
through the hub of the pulley to take the
shaft. The method of keying the pulley to
the 34-in. shaft is also shown. Combining
Figs. 1 and 4 inclusive, you have the story
of how the sander is assembled. To carry
the pulleys you mount four self-alining

CDEMING L
FOR V-BELT
HOLES FOR
" BOLTS
e T L BB
gl 1

il 1=

DISHS  CUT FROM
Wall BOARD

L

FACING Disws  PULLEY, 2REQ.

E““——-- HARDWODD

Delicate finish werk on small parts, eutting glued-
up panels down to wniform thickness, producing a
fine finish on veneered panels—all these operations
are easy when yon have this belt sander. Materials
that you do not have at hand te build it are ecasy
to get most anywhere. The lower details show how
te make pulleys out of well board end hardweed
with a friction surface that will prevent slippage of
the sanding belt
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Any sturdy table will da for mounting this sand-

er. [t can be bolted to an eopen bench, or an

angle-iron stand like that shown above. A Yu-hp.

motor supplies ample power for any ordinary

wark. The table can be made larger than that

shown, if you wish fo increase the capacity eof
the sander

shaft hangers on a hardwood table
top, the latter slotted for the V-
belt to the motor, and also for the
angle-iron stop against which the
work is placed. This assembly is
mounted on an angle-iron stand
made as in Fig. 3, with a hard-
wood shelf underneath on which
the motor is mounted. Fig. 4 gives
the details on bolting the iron
stand together and alzo shows
how you can mount the motor on
rubber bushings to lessen vibra-
tion. Use a rubber V-belt to drive.
Speed of the pulleys carrving the
sand belt should not exceed 1,000
r.p.m. Two small bolts with wing
nuts provide the necessary ad-
justment. The rubbing block is
made of hardwood as in Fig. 1,
with the ends curved upward and
the bottom sanded smooth so that
it does not damage the belt,

The important thing in using a
sander of this type is to keep the
work moving in a slow back-and-
forth motion across the table while
you press the sand belt into con-
tact with the surface. Only a light
pressure is needed to insure a fine
finish. Suitable endless belts in
various grades are available in
the length and width required.

QA putty that insulates against
both heat and electricity can be
made by pulverizing sheet asbes-
tos and mixing it to a dough with
water glass,
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Two Ideas That Help Ease the Pressman’s Job

OLD RADWUTDR
HOSE

Slit lengthwise along one side and slipped over
the edge of the delivery board on a job press, a
length of large radiator hose will help cushion
vibration against the pressman who is in the
habit of leaning against the board when stand-
ing for long periods. IFf air currents from a fan
or open window tend to scatter paper stock
while operating a press, the roller elamp, shown
in the upper right detail, will hold the paper.
The clamp iz hinged to the underside of the
feedboard with twe staples

Wrench for Removing Sink Strainers Has Faldmg Handle

Here is a wrench that will remove tight
sink strainers in a jiffy. Made from a
short piece of scrap pipe, it costs nothing,
and takes little space in your tool kit.
Four equally spaced slots in the lower end
of the pipe straddle the strainer arms, and
two larger slots in the upper end take the
handle. This is a bolt or rod, with the
ends enlarged, which slides through a piv-
ot, the latter being an old faucet handle
with the hole reamed and the ends shoul-
dered to fit holes drilled in the pipe. To
insert the pivot, it will be necessary to
slot one of the holes and then solder the
piece, thus removed, in place after install-
ing the pivot.

Bridle Bit Sheathed in Winter

During winter when a cold bridle bit is
likely to injure a horse's mouth by stick-
ing to its lips, I wrap the bit with rubber.
Tire patching, when wrapped spirally
around the bit, will last all winter, and
will not come off if the ends are over-
lapped and cemented.—John Halvorson,
Regan, N, Dak.

e
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‘*ﬁ TWO SL0TS

- E:‘C'-

] PIPE

67 LONG

STRAINER

I you mahke up ene of these wrenches and earry it
in your tool kit, you are prepared to remove any
tight sink strainer without difficulty
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Sickle Section on Pitchfork
Cuts Sheaf Strings

MOWING-MACHINE SICKLE
SECTION RIVETED
TO FORK,

Cutting strings on sheaves of grain to feed livestock
is a simple job with this cutfer

When small grains are fed to livestock in
the sheaf, a section from a mowing-ma-
chine or binder sickle riveted to a pitch-
fork will save time and labor in cutting
the sheaf strings. Slipping the outside
tine, which carries the section, under the
string as shown, severs it with one stroke,
after which the grain is spread for feeding.

Clerk’s Crayon Always at Hand
on Rubber Finger Tip

Reducing waste
motion to a mini-
mum, this erayon
attachment for the
finger is a time-
saver for shipping
clerks. A erayon
is inserted into a
hole made in the
solid end of a rub-
ber crutch tip,
which isthen
slipped over the index finger. The user
can address packages and check them in

MECHANICS

or out without removing the attachment
from the finger, thus saving time in pick-
ing up or laying down the crayon while
handling boxes and packages,

Micrometer Attachment Checks
Tapered Work

Machinists who have difficulty in ‘accu-
rately measuring the taper per inch of a
tapered piece with a scale and micrometer
will find this at-
tachment for the
latter handy to de-
termine when the
work has been ad-
vanced exactly 1
in. over the mi=-
crometer anvil.
The attachment is
a piece of flat steel
3% in. thick, hav-
ing a shoulder at
each end, and a
hole reamed to fit
snugly over the micrometer anvil. The
center of the hole is ¥ in. from one shoul-
der and 1Y in. from the other one. The
attachment can be any size provided one
shoulder is 1 in. farther from the hole than
the one on the opposite side.

Bread Knife Has Pistol Grip
to Ease Wrist Strain

In restaurants and other places where
many loaves of bread must be sliced, a
to the

detachable saw handle screwed

(. : = i |
Keyhole-saw handle is attached by reaming rivet
holes in knife blade to take bolts of handle

bread knife will make the task less tire-
some. The handle permits the operator’s
wrist to assume a natural position, thus
offering an easy cutting stroke with plenty
of grip and free action.
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LENS uqﬁ&@%

FOR CORRECTING PERSPECTIVE
IN THE ENLARGER

FOR INTERIORS

WEL £ ;
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By fitting any camera having a ground
glass with this simple tilting lens board at
a cost of less than two dollars, you can
convert it into a camera that greatly in-
creases the possibilities of your photo-
graphic work, With such a camera, you
can take portraits from a high or low lev-
el, bringing the body or shoulders into
focus without stopping down the dia-
phragm. Using the camera for view work,
you can photograph high architectural
objects, or you can go to the other ex-
treme and get flower beds and hundreds
of other views not possible without a tilt-
ing lens. In addition to this, you can use a
tilting lens on your enlarger, making it
possible to correct faulty perspective of old
negatives. To make the tilting board, the
camera lens assembly is removed and is
mounted on a wood block. The opening in
the camera lens board is then enlarged
to take a short bellows, which you can get
from an old hand camera, The bellows is
glued over the enlarged opening and to
the back of the tilting board, which is then
hinged in place. Care must be taken to get
a light-tight job. A bracket and a flexible
arm of spring brass hold the adjustment
of the tilting board.
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This inexpensive tilting
lens beard will enable
you [o n‘l:ltul. your cams=
era sharply on objects
and get clear photos
that were impossible fo
get in true perspective
with a stationary lens
board

Removal of Locks Prevented
by Altering Screw Heads

To prevent locks and other objects at-
tached with screws from being removed,
bead over the center portion of the screw
slots with a punch as shown, so that a

Center portion of screw xlot beaded over regquiring
special serewdriver to remove it

regular screwdriver cannot be inserted.
For driving such screws, you can notch
the end of a screwdriver to straddle the
filled portion of the screw slot.
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Adjustable Shelf on Ladder
Holds Workman’s Tools

Time lost in going up and down a ladder after tools
is saved with this tool shelf

Painters, carpenters and others who
often have to work on a ladder will find
this tool shelf a time saver. It is quickly
attached to two adjacent rungs on the lad-
der to hold tools conveniently at any
height. Two flat-iron props, forked at the
lower ends, straddle one rung, and support
the front side of the shelf, while two hooks
driven into rear edge of the shelf fit over
the other rung.

Oilcan Has Washer on Spout
to Lift Spring Caps

When a dust-
proof oiler is used
in a hard-to-reach
position on a piece
of machinery, a
small washer sol-
dered to the oilcan
spout will solve
the problem of
lifting the spring
cap. A small cop-
per washer from a
harness rivet is

MECHANICS

just about the right size for this purpose.
—Roscoe Osborn, Vermilion, S. Dak.

Small-Parts Kit Improvised
from Egg-Case Separator

With a few strips \ Ece cARTON
of adhesive tape, :
the average egg-
case separator can
be set inside a box
and made rigid
enough to hold
small parts such
as screws, nails,
nuts, ete., properly
separated and eas-
ily accessible. Be-
sides reinforcing
the corners, the tape is used to hold the
lower part of the separator firmly on the
bottom of the box.

Usefulness of Soldering Iron
Increased with Elbows

By simply saw-
ing a soldering-
iron handle in two
and threading the
severed ends, you
can connect them
with 45 or 90°
pipe elbows to
hold the end of
the iron at differ-
ent angles. When
a straight-handled
iron is needed, re-
move the elbow and screw on a pipe cou-
pling.—W. C. Wilhite, Edelstein, II1,

Getting Clear Detail in Photos
of Light and Dark Objects

When photographing a picture which
has a very light subject in the foreground
and a very dark subject in the background,
I find it best to use the longer exposure
time necessary for the dark subject, and
then develop the film only about two-
thirds the normal developing time. This
enables me to bring out the detail of both
the light and dark objects—Wayne G.
Gross, Tilden, Nebr.
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StoreDlsplay Has EverﬁChangmg Background

Fascinating because of its unusual
movement antl ever-changing color
comhinations, this show-window
background is something that will
make shoppers stap and look. The
illusion is a field of diamond shapes
in constant motion. The whole
thing is very simple, crepe-paper
streamers being attached to an
endless belt, which travels about
two fect per second. Of course, the
mechanism should be skillfully
concealed from the spectators’
view, os well as the extreme ends
and the bottom of the streamer
ficld, which may be done with suit-
able props, sereéns, or hangings

Sandbag Brake Checks Speed of Boxes Coming Down Chute

T i e

In a factory where boxes of merchan-.,: -
dise are sent down a chute to the loading* ™
platform, this brake is used at the lower =
end of the chute to slow down the move-..* &
ment of the boxes. The brake is merely a
sack filled with sand and suspended ahnve«» "‘"
the chute as shown. A slit near the top .’
allows sand to be added or removed to gel;. -
the necessary resistance.

BURLAP SALK FILLED
WITH SAND

-
Dense Smudge in Orchards = «
by Burning Tires >

Owners of small orchards may protect S
their trees from frosts at little cost by fol-
lowing the method of a California or- L
chardist. Without any expense for smudge
pots or crude oil, this man collects a sup- &
ply of discarded auto tires, distributing e
them in his orchard. When danger of frost
comes, he pours a little gasoline on each,_ . =
tire and ignites it. The tires burn readily, 4
Speed of boxes sliding down chute greatly retorded Eendlﬂg QH heat El.l']d dEFSE CIDU.dE Of,smukE'

by sudden impact against sandbag at lower end —Oscar H. RDESHEI. Live Dﬂkg Calif.
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PLAIN STRIPS
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Straight strip thermostats, type A, are used where a temperature difference of 5° F. or more is allow-
able, as in electric irons, toasters, tire vulcanizers, water heaters, ete. U-sheped and hairpin thermao-
stats, type B, are for sensitive units where vibration of the element must be reduced or where space
limitations prevent use of strip thermostats. Ring thermostats, type C, are used for constricted spaces

By C. A. CROWLEY

AS A METHOD of automatically con-

trolling temperature, bimetal thermo-
stats are used in hundreds of practical,
everyday applications from flatironsto
air-conditioning units. Constructing ther-
mostats for almost any job is purely a

~—% matter of design and careful workmanship

d

Il Wi

in assembling as each thermostat must be

figured for its own particular application.
Therefore, to convey as much usable in-
formation as possible, this article will show
how to design various types of thermo-
stats from .030-in. bimetal, giving the
principles construction nge-
ment, without involving complicated tech-
nical details or mathematical calculations.

k DESIGW MUMBER
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= L] HOW TO FIGURE DIMENSIONS FOR BIMETAL {D-METAL)
5 -] » ? THERMOSTATS 030 IN. THICK
B L L 1. Derrrmine tue wemperanure change T in degroes Fahrenhede (F.} nec-
L1 { ‘emsary o operate thermostat,
g 1 =T 1. Determine deflection (D) in inches for rypes A, B, and C or snghe R
ol in degrees for rype D, to suis the job.
5 6 1 3. For trpes A, B and C, find design nismbee (K) an follows:
5 ,( Pﬂmhmﬂ."?’
E L After tinding design
9 / number K, locate it at For type B themmomun K= 2 20
q top, follow vertical line s dharmonan K=
T to curve, then horizontal Byems s l‘i‘"ﬂ
line to left lor length of Find lengih of bimeal srip required by consubting the thermost de
1 bimetal needed sign chart in Fig. 5.
o 4. For type D thermostats find the length [ L), s fallowa: L-H#
G628




THERMOSTAT:

- - .' L Ll
. = i i * L #
. . : % - LR Fi

Helical and spiral thermostats, type D,

are capable of producing a large move-

ment within relatively small temperature

variations—especially suitable where ro-
tary motion is desired

How a Thermostat Works: Thermostat-
ic bimetal consists of two sheets of metal
fused together—one having a high rate of
expansion when heated and the other a
very low rate, This bimetal has the prop-
erty of bending when heated, always away
from the metal which has the large ex-
pansion rate. When in doubt as to the ex-
panding side, heat the strip with a match
and note the bending, A standard grade
of bimetal known as D-metal ,030 in. thick,
and having an active working range of
from —30 to 800° F., can be purchased in
sheets and strips at low cost. The metal
will stand 1,200° F, without injury; how-
ever, it is only sensitive up to 800° F.

Fig. 1 shows a plain strip type of ther-
mostat, which is used to open and close
electric circuits when several degrees of
temperature can be allowed. As an illus-
tration, the unit may be used when a
heater must be turned on at, say 70° F,
and off at 75° F. Subtracting 70° from
75° gives 5° as the temperature difference
which must operate the bimetal element.
In all cases where temperature difference,
called T in the formulas, is used, the dif-
ference between the high and low value of
temperature is to be used. Of course,
straight strips can be used when the tem-
perature difference is more than 5 with

©

Ii SPHRAL OR HELIX =1
WXS | WIDTH OF STRIP_ 6X B X PULL REQ.IN LS

{SEE TABLE BELDW FOR VALUE OF 5)

USE PROPER VALUE OF 5 TD SUIT HIGHEST TEMPERATURE OF
THERMOSTAT
TEMPERATURE 5 TEMPERATURE 5
150" F. 270 *F. 13.5
A00*F, 22.5 200" F. 8.0
500" F. 180 il 1200"F. 2.7

Pull of any thermostat in pounds can be calculated
readily by following this simple method

even more efficient results. For operation
on a smaller temperature difference a spi-
ral or helical unit should be used. Straight
strip thermostats are used to control the
heat of electric irons, toasters, waffle irons,
tire vulcanizers, water heaters, ovens,
room thermostats and aquarium thermo-
stats, Fig. 2 shows the U-type and “hair-
pin"” type of thermostats. The latter is
made by cutting a slot into a flat strip of

629
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One of the most popular applications of the thermostat is for controlling furnace dampers. This draw-

ing shows the connections for testing the thermostat while the insert shows how to modify a G-volt

motor to serve for damper control. Silver contacts, which minimize arcing, are provided on the movable
end of the thermestat and on the adjustable screws A and B

bimetal. The movement of the U-shaped
section of metal is indicated as bending
upward, which means that the brass or
expanding metal is on the inside of the 1.
If the U-shape were bent in the opposite
way so that the brass would be on the
outside, the U would tend to close when
heated. This form of element is used for
sensitive units where a straight strip
would be in the way or when it is desir-
able to reduce vibration in the element.
The movement of the U-shaped element is
one-half that of a straight element of the
same total length; however, the pull or
force which it exerts is twice as much pro=-
vided the width of the strip is the same in
both cases. U-shaped elements are used
in some water-heater thermostats, damper
controls, gas-stove safety pilots, chicken
brooders and incubators, and fire alarms,
Fig. 3 shows a ring type of thermostat.
The element is bent in such a manner that
the brass is on the outside of the ring, The
movement produced by the ring unit is
one-third as much as is produced by a
straight strip of equal length. This form
can be used to advantage when space is at
a premium. It is used in some air-condi-
tioning thermostats and for purposes
where small size is important. Fig. 4 shows
methods of forming thermostats which
will produce large movement with a mini-
mum of temperature change. The helical

and spiral forms are used when rotary
motion is to be produced by heat. In de-
signing a thermostat it is first of all neces-
sary to decide upon the type of unit which
is to be built. This is determined by con-
sidering the movement required of the
unit as already explained. To explain the
use of the design charts, we will work out
a complete design for a straight strip
thermostat.

Designing Straight . Strip Thermostats:
We will first work out all of the details re-
quired to build a furnace-control thermo-
stat such as is shown in Fig. 7. When the
temperature becomes too high the ther-
mostat must close the furnace damper by
operating a damper motor, and vice versa.
Special damper motors may be used or a
6-volt, a.c. or d.c. motor may be modified
by winding two fields in place of one and
connecting them as shown in the detail
of Fig. 7.

To find the length of the bimetal strip
needed, first assume values for the move-
ment of the element required to make and
break the electrical circuitse, A movement
of .04 in. will be satisfactory in most cases.
The thermostat should turn on the heat
when the temperature drops to, let us say
68" F. and turn it off at 76° F. Subtract-
ing 68 from 76 gives us 8° as the tempera-
ture difference, which must cause the
thermostat to move .04 in. Consulting the
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WIRE INSULATED
FROM BIMETAL WITH
ASBESTOS

ING SPEED

Fig. 8 and the upper detail of Fig. 8 show two types
of Aazhers using bimetal thermo elements and Ni-
chroame wire. The second diogram of Fig. 9 illus=
trates how fto make a simple power cuf-off thermo-
stat for electric-heating appliances while the third
detail gives a thermo relay for remote control, and
the last one an application of a permanent magnel
to produce snap action in a thermestat

formula, Fig. 5, we find that the design
number for a thermostat to do this job is
calculated by dividing D- (the distance
which the metal must move) by T (the
temperature change which must cause this
movement). Thus, dividing .04 by 8, we
get 005 as the design number. Next, we
will turn to the chart, Fig. 5, and find this
number, .005, at the top of the chart. Fol-
lowing the .005 line up to the curve and
then the coineciding horizontal line to the
left, we find that the thermostat should be
9 in. long, that is the distance from the
point at which contact is made to the point
of mounting. It will be necessary to use
a strip somewhat longer so as to have
enough metal for mounting the unit on a
wood or insulating base and for the rivet-
ing of contacts.

A thermostat of this type will not need
to carry an appreciable load; therefore, it
will be unnecessary to calculate the pull.
We can simply use good design judgment
and make the strip 2 in. wide and depend
upon it to work satisfactorily. If the strip
were 10 in. long it should be about 3} in.
wide to produce ample rigidity. Accord-
ingly, we can cut a strip of D-metal 1% in.
wide and 6 in. long, The method of mount-
ing the strip can be worked out to suit
any particular case. The important thing
is that the strip be mounted rigidly upon
a base and that the fixed contact points be
rigidly fixed so that they cannot vibrate
or move, After the thermo element has
been set up as shown and connected to
light bulbs for test purposes, as in Fig. T,
the contact points should be so adjusted
that the element will close on A when the
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Here are two fire-alarm circuits in which use is
muade of thermostatie metal of the contacts. In the
closed-circuit type, an interruption of current causes
the bell to ring, while in the spen-circuit type the
making of a contact produces the same result

temperature is 76° F. It should then be
allowed to cool and the contact point at B
should be adjusted so that it closes on the
other side when the temperature reaches
68° F. In some cases, thermostatic ele-
ments do not work very accurately when
first made and may possibly require aging,
by alternately heating and cooling 25 or 30
times. After this treatment, the units will
usually work accurately. Heating and
cooling are effected by placing the unit in
an oven to heat and removing it to cool.
If it is necessary to figure the pull of a
strip unit refer to Fig. 6 for the formula.

Designing U-Shaped Thermostats: U-
shaped thermostats give just half the
movement that would be produced by a
straight thermostat using the same total
length of metal. Their ability to move a
load is twice as great. To illustrate the

e i ALAR

T ARE
= CELLS o QPEN ‘t1“_‘_\-,’l_-—-—'—'_'d_~__:__._.-/
T wnﬁmtﬁf——:f————’_—’_f_—__
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SILVER WIRE PRESSED IN HOLE

Figs. 11 to 14 picture the steps of fitting a silver
pin in a strip of thermostatic metal to provide good
mechanical and electrical contact
methods used in designing U-shaped ther-
mostats, let us assume that we wish to
build a thermostat like the one shown in
Fig. 15. The thermostat is to be designed
in such a manner that the U will bend

upwards to lift a weight of .2 1b, .1 in.
The weight may be a spring or other
load which the unit must move when
heated. Let us also assume that we
want this weight to be lifted this dis-
tance when the temperature changes
from 80° F. to 90° F. Subtracting 80
from 90 gives us 10° as the temperature
change. Referring to the formula for
U-shaped thermostats, Fig. 5, the de-
sign number is found by multiplying
the distance to be moved by 2 and then
dividing this result by the temperature
change. Performing this, we get 2 times
Jd or .2 in. Dividing .2 by 10 we get .02
as our design number, Referring to the
design chart, Fig. 5, we find that the total
length of metal required will be 10 in.
Next, we will figure the width of metal re-
quired. Referring to Fig. 6, we find that
the width of strip needed equals 6 times R
times the pull, divided by S, a value which
will be found in the table. R is the bend-
ing length, which must support or lift the
weight, Referring to Fig. 15, we see that
the weight is to be applied at one end of
the U; therefore R will be 5 in. Multiply-
ing R or 5 times 6 times .2 1h., we get 6.
If the thermostat is to be operated at a
temperature of 300° F., the table in Fig. 6
tells us that S or the number we must di-
vide into 6 to get the width of strip re-
quired is 22.5. Dividing 6 by 22.5 we get
266 in. as the minimum width of strip
which can be used to give the desired pull
To make the width in even numbers we
can cut it to M or Y2 in. and be safe.
Ring-Type, Spiral and Helical Thermo-
stats: Ring-type thermostats are designed
by following the formula in Fig. 5. The
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The methad shown in Fig. 15 is
wsed to measure the movement of
a U-shaped thermostat under a
weight equivalent to the load it ix
te move. When this iz done Phe
thermostat must be brought from
minimum to maoximum temperature
as in actual eperation condition—
usually by means of a resistance-
wire winding illustrated in other
diagrams. The principle invelved

in making a remote-contral or re-
mote-reading indicator with bimetal
thermo elements,is shown in Fig. 16

design number for this type of unit
is found by multiplying the distance
through which the end of the ring
must move by three and dividing the
answer by the temperature differ-
ence which must cause the move-
ment. The length corresponding to
this design number can be found in
the chart. The pull which the ring-
type thermostat will deliver will be
found by the methods explained un-
der U-shaped thermo units.

Spiral and helical thermostats are
used when a small change in temperature
must cause rotary motion. See Fig. 4.
With any given length of thermo metal
wound in either spiral or helical form, the
amount of angular movement will be ex-
actly the same. To find the length of met-
al needed for these thermostats first deter-
mine the number of degrees of movement
shown as R in Fig, 4. A protractor will be
found convenient. The length of metal re-
quired is found by multiplying the num-
ber of degrees of rotary motion by .0004
and dividing this answer by the tempera-
ture difference.

Electrical Contacts: Thermostats should
be fitted with contact points which will
carry electricity without arcing. These
may be purchased read;.r made or you can
make them from e. Figs, 11 to
14 show a method of ysifg silver wire for
contacts. Silver wife in various sizes is

available from

REMOTE CONTROL OR REMOTE
READING IMDICATOR WITH
BIMETAL THERMO-ELEMENTS

Special Types of Thermostats: Figs. 8, 9,
10 and 16 show a number of uses for ther-
mostats. In all cases the length and width
of metal required may be figured as ex-
plained. Nichrome wire is used to wind
heating coils for many thermostats. The
bimetal element should be covered with
thin asbestos paper and the wire wound
over this to prevent short-circuiting. Ther-
mostat coils connected in series like the
one in Fig. 8 should be wound with No. 22
or No. 26 Nichrome wire. For heavy loads
use No. 22 wire. The amount of wire used
is best determined by experimenting until
the proper speed of operation is produced.

Thermo units connected like the upper

one of Fig. 9 should be wound with a heat-

ing coil of either No. 30 or 34 Nichrome

wire, In this case the exact length will de-

pend upon the vnltage and speed of oper-

atmn required and is hest determined by
iment.

-
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Brake Holds Hand Truck Steady
to Load Heavy Crates

- i

e <

—————

Brake bites into floor and prevents wheels from roll-
ing back when load is tipped onto truck

Bent as shown and pointed at the ends,
a length of flat iron will make a good brake
on a hand truck which is used for moving
heavy crates and boxes, as it can be
pressed down against the floor when the
beak of the truck is forced under the load.
A coil spring pulls up the brake when not
in use. If the spring is unhooked and the
brake is allowed to drag, it is useful when
pushing heavy loads up an inclined plat-
form or gangplank as it prevents the truck
from slipping back.

Slotted Gripper on Printing Press
Is Removed Quickly

On printing
presses having
grippers of the
type shown, which
slip over square
bolts on the grip-
per bar, much
time can be saved
when removing
the grippers from
the bar if one of
their ends is slot-

» S

GRIPPER THAT 15 NOW
BEING USED

R j —

QUICH CHANGE GRIPPER ‘*\i
f

FOR PLATEN PRESSES ey
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ted. This permits the grippers to be re-
moved or put on by loosening the nuts,

making it unnecessary to entirely unscrew
them.—T. R. Rice, Walla Walla, Wash.

Tool Guide for Profile Shaping

Particularly useful when shaping irreg-
ular work, this tool guide does not move
in relation to the backward and forward
motion of the tool, therefore the position
of the tool with regard to the layoff lines
can be seen at all times. The guide con-
sists of a tool collar, slotted slide bar and
an extension spring. The collar slips over
the end of the bar and carries a guide pin,
which is attached to one end of the spring
and works in the slot. The other end of
the spring is held under the head of a
large machine screw, which attaches the
slide bar to a tool holder. This is clamped
to the shaper tool with a set screw. In
use, the assembly is adjusted up or down
on the shaper tool until the latter just

Pointer remains stationary against side of work,
making it easy to follow the guide line

clears the guide pin. Then the table and
tool post of the machine are moved in the
usual way, but no notice is taken of the
position of the shaper tool, the operator’s
attention being directed solely to the
guide pin by which the tool adjustment is
gauged.

g
s
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Folding Sideboards on Truck for Bulky Loads

Hinged to the flared sides of a pick-up
truck, these sideboards, which fold snugly
inside the truck body when not in use, are

quickly brought into service for hauling
light, bulky loads. Each sideboard consists
of two pieces of hardwood joined at an
angle with flat-iron braces, the angle be-
ing the same as that of the body side mem-
bers. For a neat job, the abutting edges

Folding out of the way when not
in use, these sideboards are
guickly raixed to increase the
bedy capacity of a small pick-up
truck when hauling light bulky

material

should be beveled. The built-up side-
boards are then hinged to the sides of the
body with heavy butt hinges. Two %-in.
iron tie rods threaded at each end and
provided with double nuts, support the
sideboards when open.

No Waste of Blueprint Paper with This Box and Cutter

Any amount of blueprint paper can be
drawn from this box and cut off squarely
and to exact length required without waste
of paper or loss of time, while the roll is
always kept in the dark. Both the lid and
top of the box are cut off at corresponding
angles as shown, and the lid is hinged at
the back, For a cutter, a piece of flat iron
bent at right angles, as indicated, is pivot-
ed to the ends of the lid so that the lower
edge will strike the side about 14 in. below
the bottom of the lid. The cutter is ground
to a sharp edge. With this arrangement
the paper always projects from the box
about ¥4 in., so that it can be pulled out
easily. The roll of paper, of course, is
swung between two brackets screwed to
the ends of the box on the inside.

Q/Rubbed against aluminum, a pine stick
leaves a black mark when the metal is
heated to proper annealing temperature,

AL BRACKET
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Oil Cans Used for Containers
Have Pipe Finger Grips

'—Q_‘_

Pieces of pipe slit along one side and hammered over
edges of cans, serve as finger grips

When discarded oil cans are used around
a shop or farm as containers, short pieces
of %-in. pipe fitted over opposite edges of
the cans make good finger grips to carry
them. The pipes are slit lengthwise along
one side with a hack saw, after which they
are slipped in place and hammered to
close the slits tightly against the metal.

Rubber Stamps Cleaned Easily
with a Bottle Brush

When eleaning
rubber stamps
apply the cleaning
fluid with a small
bottle or percola-
tor brush, rubbing
the bristles back
and forth across
the letters. The
bristles of these
brushes are so soft that they will not mar
the rubber, yet stiff enough to reach into
the recesses of even a small stamp.

Durable Crucibles for Casting

Recommended by a silversmith who for
many years used it in making his own
crucibles, the following fireproof composi-
tion is inexpensive and no parting oil is

. taps with a ham-

MECHANICS

needed between the mold and casting. To
make the composition, mix portland ce-
ment, 10 parts, plaster of paris, 4 parts,
fire clay, 3 parts, and asbestos powder, 1
part, with enough' water to make a thick
mass, Foran extremely hard casting, bake
the mixture in a hot oven.

Burring End of Screwdriver

Gives It Grip

If a screwdriver
has a tendency to
twist out of the
slot in a screw
head, give the end
of the blade a few

mer to burr it
slightly. The sharp
edges of the burr
will bite into the sides of the screw slot.

Measuring Diameter of Balls

It's very simple
to find the diam-
eter of a ball or
other spherical
object, by placing
it between two
blocks and meas-
uring across the
top of them with a
scale. If very ac-
curate measure-
ments are necessary, the blocks should be
absolutely square,

Brass Spring on Slide Rule
to Avoid Rust Spots

To eliminate BR
spots and streaks ﬁ'—'ﬁ"ﬂm
on the edge of a
slide rule that are
caused by rust
from the steel
spring on the in-
dicator, remove
the spring and re-
place it with one
of spring brass. As a further protection,
clean the brass thoroughly and dip it in
clear metal lacquer to help avoid corrosion.




POPULAR MECHANICS

637/

This Sheet-Metal Luggage Rack Is Removablel

Slipped into place quickly, this luggage
rack is located aver the front fender where
it cannot mar the car finish and will not
interfere with opening the door. It is

EDGES BENT UP
AND WELDED

WOLES FOR

. STRAPS i
DRAIN Em
HOLES e~ \ _ SUPPORT SOCHET,

\, BOLTED TO SIDE FRAME

mounted on a bracket bolted to the car
frame under the front fender. The sheet-
metal carrier is held about an inch above
the fender by a pair of iron brackets weld-
ed to the bottom. These are L-shaped,
flanged to fit into sockets welded to the

/'"' PIPES,
& poLt TREAD |
ON TOR,

Here's a carrier for that extra suilcase.
There's nothing to rattle and no part of
carrier or luggage can fouch the car finish

bracket, and the lower ends are threaded
for nuts and lock washers. Upper ends of
the pipe sockets are threaded for chrome-
plated dome nuts. The carrier is made of
$4a-in. sheet iron, cut to the pattern shown,
slotted, and then welded at the corners.

Fenders Shielded Against Flying Stones on Gravel Roads

".;'ﬂ

o

P w-ﬁ*ﬁ

= COMPOSITION
HQUHNG

Motorists who drive on graveled roads
often find that their fenders are dented by
small stones thrown against them by the
tires, These dents not only mar the ap-
pearance of the car but are starting points
for rust. To avoid this trouble, some own-
ers cement strips of composition roofing
to the undersides of the fenders. To do
this, rubber cement is used, two coats be-
ing applied to both the fenders and strips,
allowing the first coat to dry before apply-
ing the next., When the last coat is dry,
the roofing strips, which should be about
6 in. wide, are pressed firmly in place.—C.
E. Packer, Chicago.

@[For cementing abrasive paper to sand-
ing disks, melt together tallow, 3 oz., and
rosin, 1 oz., casting the mixture into sticks,
which are then held against the rotating
disk until it is well coated.
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Snowdrift Against Garage Doors
Pulled Away on Carpet

It takes only a moment to clear away a heavy blan-
ket of snow so that garage doors will open freely

Physicians and others who must have
their autos ready for instant use, need not
spend valuable minutes in shoveling the
snow away from the garage doors if a bur-
lap carpet is left spread upon the drive-
way. The burlap should be hemmed at
the ends for insertion of stout poles to
which pull ropes are attached for rolling
back the carpet. If a thin layer of sand is
sprinkled over the driveway before the
carpet is spread, there will be no danger
of the burlap freezing to the concrete, and
it may be left in place all winter,

Emergency Pump Diaphragm
Improvised from Celluloid

If the diaphragm
in a fuel pump
breaks on the
road, an emer-
gency repair to get
to a garage can be
Y . made from a piece
) of photo film.
e . When this hap-

pened to my car, I
removed the diaphragm and used it as a
pattern to cut the film, after which both

POPULAR MECHANICS

pieces were put in the pump. Then the
pump casting was replaced and holes were
punched in the film, the repair being com-
pleted by bolting the assembly together.
After driving the car 25 miles to a garage,
the improvised diaphragm was still “going
strong.”"—J. R. Flaherty, Springfield Gar-
dens, Long Island, N. Y,

Center-Punching Name on Tools

You can initial
your tools neatly
and quickly by
first typing the
letters on a slip of
paper, which then
serves as a pattern
in center-punch-
ing the letters on
the tools, using
rubber cement to N c\
stick the paper in [
place. Punch uni-
formly at close intervals over each type-
written letter. This will go through the
paper into the steel, giving a neat and
legible impression.

Portable Drill for Small Shop
Has Flexible Shaft

Improvised from serap parts, this elec-
trie drill was made by a mechanic for use
in various parts of the shop as well as for
making minor repairs to cars at the curb.
The drill consists of an electric motor,
sewing-machine head and a flexible shaft,
which are mounted on a short plank. This

Base of the drill is any piece of metal heavy enough
to keep the unit from upsetting



POPULAR MECHANICS

pivots on a standard, which is one half of
an old rear-axle assembly, the plank being
drilled to slip over the projecting end of
the axle where it is held with the axle
nut. Both the sewing-machine head and
the motor are fitted with step pulleys, the
flexible shaft being fastened to the outer
end of the sewing-machine shaft.—Edward
Lindberg, Sherman, N. Y.

Tools for Rolling Out Fenders
Made from Old Bearings

Any mechanic can make a set of tools to
roll out crumpled fenders by using old
ball bearings, which are fastened to C-
frames. These may be any size needed and
are made of heavy iron or tubing as shown.
One bearing is held in a forked piece
welded to the lower end of the frame,
while a second bearing is mounted on a
square, forked pin, which moves in a
socket welded to the upper end of the

Upper bearing acssemblies move in square slesves
and are adjusted with thumbscrews

frame. A large thumbserew at the top of
the socket regulates the adjustment. On
tools having a large throat, a sliding brace
of square iron rod helps to hold the ad-
justment.—Jos. C. Coyle, Phoenix, Ariz.

f[Film cement, when applied sparingly,
can be used as an adhesive for Cellophane,
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Lubricating Wedge for Springs
Gets Oil Between Leaves
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Slot in wedge is beveled at rear end to carry oil
between the spring leaves

To lubricate auto springs with the as-
surance that the oil will be well distribut-
ed between the leaves, use a leaf spreader
similar to the one shown, which has a slot
in one end to allow the oil to flow to all
parts of the leaves. The spreader is simply
a piece of steel ground to a wedge shape
at one end and then slotted, the rear end
of the slot being beveled to carry the oil
from the can spout in between the spring
leaves.—Lester P. Young, Culver, Ind.

Copper Tubing Bent at Angles
by Grooved Hammer Handle

If vou have oc-
casion to make
sharp bends in
small size copper
or brass tubing,
away from the
bench where tools
for such jobs are
kept, a simple
dodge in bending without kinks is to make
use of a hammer handle in which a groove
has been cut as shown. The combined ac-
tion of pressing the handle firmly against
the inside radius of the tubing, which fits
in the groove, and gradually bending the
tubing, does the trick. In this way, the

‘tubing is slightly flattened which facili-

tates making the bend.
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Ham Is Supported Vertically
for Easy Slicing

You'll be surprised how uniformly a ham can be
sliced when it is supported rigidly

In restaurants, lunchrooms and other
places where many hams are used, the
job of slicing can be simplified greatly by
supporting them rigidly in a vertical posi-
tion on the shank end. A good support for
this purpose is made by driving a large
spike through the center of a piece sawed
from the end of a large plank. If the shank
end of the ham bone is sawed off to ex-
pose the marrow, the spike can be inserted
into this as shown.

Metal Drilling Chips Removed
by Compressed Air

When it is difficult to remove drill chips,
once they get inside of work such as tanks,
manifolds, crankcases, ete., yvou can pre-
vent the entrance of such chips by building
up the internal pressure with a connection
to the compressed-air line. Of course, the
interior must be airtight, all holes being
plugged, and the pressure should be about
1 Ib. per sq. in. When the drill breaks
through the wall, chips are blown ocutward.

UTILITY SEWING CABINET

The Next Issue

IDEAS IN DESIGNING YOUR SOAP BOX RACER

Chock full of suggestions that will help you in designing your own car for the
biggest American race. First of a series of articles showing advantages and
disadvantages of various types of frames, brakes, steering mechanism, etc.
Tells how to assemble the parts rigidly and neatly, using either wood or steel.

PHOTO ENLARGER FOR FIVE DOLLARS

Six lamps assure uniform illumination of the entire negative area in this en-
larger, which is constructed from scrap parts and utilizes your camera lens.

VANITY MIRROR OF MODERN DESIGN

Combining mahogany and brass tubing in a simplified construction that pro-
duces a smart effect in table mirrors. For use on a vanity or hallway table.

ELECTROPLATING WITH ALLOYS

Thoroughly describes every step of this interesting process so you can suc-
cessfully plate with brass, bronze and cadmium-silver alloys on a small scale.

Consisting merely of a box mounted on two turned legs, this sewing cabinet is
fitted with sliding trays to keep sewing accessories neatly at hand.
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SPRINGTIME is get-together-time — out of doors! You enjoy old friends
more — make new friends — and pack every outdoor hour with ure
— when you own a 1936 Harley-Davidson. . . It's some motorcycle! You’ll
marvel at its wind.piercing lines and perfect balance — its airplane-like speed
and snap — and ve all, the aummmrformanm of its up-to-the-minute
motor with new and exclusive features. y sparkling color combinations—
every one a beauty. Streamlined sidecar or chummy “l?ud Seat” for get-to-
gether rides —available on the 45%s, 74’s and the new 80 cubic inch Twin.

See your nearest Harley-Davidson dealer—PRONTO! Ask him

for a FREE RIDE—about his EASY PAY PLANS -\
— and send in the coupon.
ARy Py ’ o
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T
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THE TOWERS OF MANHATTAN
from a new angle—New York's new
Triborough Bridge, which is rapidly
being completed. In the foreground:
Howard Hougland, McClintic-Mar-
shall engineer, wearingthe picturesque
engineers’ "hard hat,”" a necessary
protection on big jobs." An engineer’s
life,” he says,"calls for physical firness
and energy. When my pep is at low
ebb, there's nothing like a Camel, for
a Camel chases away all signs of tired-
ness, I always get a 'lift’ with a Camel.
I have preferred Camels for years
because of their good raste and mild-
ness. They never irritate my throat.
That's one way you can tell Camels are
made from more expensive tobaccos,”

-

COSTLIER
TOBACCOS!

® Camels are made from finer, MORE
EXPENSIVE TOBACCOS—Turkish and

Domestic—than any other popular brand,

.......

(Sigmeed) R. J. REYNOLDS TOBACCO COMPANY
Winston-Salem, North Caralina

15‘,??‘1 40 & LB8a, . J. Rernalds Tob, Go,

When writing to advertisers please mention Popular Mechanics
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“I'VE WON A
COUPLE of world
championships in the
rodeo game,” says Dick
Shelton, all-round cow-
boy. “After a tough
event—or any time I'm
tired—1 ger a 'lift" in
energy with a Camel
And a mighty pleasing,
cozy smoke it is, tool”

LISTEN TO THIS
BUSINESS GIRL.
Eve Miller, New York
department-store execu-
tve: "l smoke Camels
because 1 appreciate
mildness and delicacy
of flavor. 1 found, in
addition, that Camels
give me a ‘lift’ when-
ever my energy is low.”

**I1 AM A STEEL
YWORKER on the Tri-
borough Bridge,” says
Ben Parsons, as he en-
joys a Camel. "Like so
many af the bridgc men,
I smoke Camels. If T feel
tired, 1 get a 'lift" with
a Camel. And Camels
have all che full flaver
anybody could want”

WINTER SPORTS
TAKE ENERGY
TOO. Bur to enjoy the
fun you have to be fit.

TUNE IN!

CAMEL CARAVAN with WALTER
O'KEEFE = DEANE

- ]'.- JI*ENIS - TED "."‘gﬂ,d [I'h].[ls “h:r' I FIrE.ﬁ.'r
HUSING ® GLEN GRAY AND Camels,” says Margaret
THE CASA LOMA ORCHESTRA Lynam. "I know that
athletes approve of
Camels, as they do not
disturb their wind. And
that goes for me oo,

Tuesday and Thursday —9 p. m.

EST,8p m C.5T., %350 n m.
M.5.T., and 8:30 p.m. P. 5. T, —over
WARC-Columbia Netwaork

When writing to advertisers please mention Popular MWechonies
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Shooting in the Dark

{Continued from page S564)

Another way is to load the camera, extend
the lens to “infinity” position, place a sheet
of opaque white paper over the lens, point
the camera at the sky or an electric lamp,
and snap the shutter at a fairly high speed,
such as one one-hundredth of a second,
with the lens wide open. The best shutter
speed can be found by trial. After pre-
fogging, reset the shutter but do not wind
the film ahead until after the picture is
taken. Some cameras with automatic film
feed will not permit this method to be
used.

By subjecting the film to ammonia
fumes, or bathing it in an ammonia solu-
tion and then drying in dust-free air, it
also is possible to increase the original
speed. It is, however, difficult to deter-
mine just how much the speed was boost-
ed, and how long the film will remain in
its hypersensitized state. Generally it is
best to use the film within a few hours, or
at least before a day has passed. Hyper-
sensitized film kept in a refrigerator will
retain its speed for several days or a week
or more. Some kinds of film, when kept
for more than two or three days in a re-
frigerator, are affected by moeisture so
that, after development, the back coating
resembles ground glass.

There are supporters of both the am-
monia fuming and wetting methods. The
former put the unexposed film into a
light-tight box or an empty developing
tank, then release ammonia fumes which
act on the film emulsion. Pieces of blot-
ting paper soaked in strong ammonia and
placed in the bottom of the tank are con-
venient. The fuming continues for several
minutes, the best time being determined
by trial.

For bathing in an ammonia solution,
mix four parts of twenty-eight per cent
ammonia with 100 parts of water, Bathe
the film in this for about one minute at
fifty degrees Fahrenheit. Then dry the
film rapidly, with the aid of a fan if one is
available, in a room or box where photo-
graphic chemicals or dust will not lodge
on the emulsion. Film already hypersen-
sitized can be purchased from some man-
ufacturers.

Hypersensitized films and plates gener-
ally show chemical fog when developed

but this usually is not objectionable. In
time, if the ammonia-treated film is not
used, the hypersensitizing effects will wear
off, and the film will return to its former
speed. If you are planning to purchase a
camera or lens for use where speed is im-
portant, the following table gives relative
lens speeds. The table is arranged so that
lenses are compared with a standard £:4.5
anastigmat.

Maximum Relative speed in
lens relation to f:4.5
aperture {approximate)
BE  csmiesssnrsEsRREE R 0.32
B oncsnniveniesEs 0.51
| £ S R I I S e e Pt 1.00
£:35 i 1.7
b 2.6
QIR 1055 T A R SRR 3.3
BRSNS S 5.06
B S SR TR T 9
| 12 S i A T 20.25
085, .. 28.2

Thus, the table shows that an {:2.8 lens
is about 2.6 times as fast as an f:4.5 and
an £:1.5 is nine times as fast. At the pres-
ent time, the 1.5 is about the fastest lens
available to amateurs. It is used generally
with miniature cameras employing mo-
tion-picture film, For all-around use, with
an advanced type camera, an f:2 lens is
preferred by many photographers.

To compare lens speeds, square the “f”
values, and divide one by the other. Thus,
4.5 squared is 20.25, and 1.5 squared is
2.25. Dividing, we find an £:1.5 lens is nine
times as fast as an £:4.5, or, conversely, an
f:4.5 is eleven per cent as fast as an £:1.5.

The developing and printing of theater
and similar pictures are essentially no dif-
ferent than for any other type of photog-
raphy. Some care, however, may have to
be taken to avoid excessive contrast, be-
cause in theater lighting the lighted areas
usually are very bright, and the shadow
areas very dark. A soft-working develop-
er may be desirable, and the print gener-
ally will leok best on a paper not too con-
trasty.

€[ Inquiries as to makers of articles de-
scribed in Popular Mechanics, will be an-
swered by our Bureau of Information upon
receipt of return postage.
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SIMPLE PICTURE

. +» » A8 much as §350.

You don't need any
. . . Your present camera will do, if it can be
set for *'time."” Night pictures are easy to take
. . . fascinating, thanks to Mazda Photoflood
or Photoflash lamps and Kodak *'SS" or
Kodak Verichrome Film. Make some of these
pictures tonight—get yvour share of the
awards. Eastman Kodak Co., Rochester, N. Y.

home — tonight— may win a cash award

that you can take at

expensive equipment

$2500 for Night Pictures

89 CASH AWARDS avery
month during January,
February; March, 1936

2 awards of $100 each
3 awards of %50 each
4 awards of %25 each
10 awards of %10 each
20 awards of $5 each
50 ewards of $2 each

$250 GRAND AWARD

A 3250 Grand Award will be
given to one of the six winners
of the §10860 award; hence the
grand award winner receives
$350 for a single picture.

RULES

1 Any number of pictures made on
or after January 1, 1936, may be
entered. Entries must be post-
marked not later than midnight
of Februa 15, March 15, and
April 15—the three closing dates.
Contests are open to any ama-
teur in the United States end

Mail prints only to Prize Contest Office,
Eastman Kodak Company, Rochester, N. Y.

Canada (except emplovees of
Eastman Kodak Company and
those engaged in the manuafac-
ture or sale of photo supplies).

2 Prizes will be awarded anly for
pictures made at night, either in-
doors or outdoors, by artificial
light. Winners will be chosen
polely on subject interest and ap-
Ee:nl, not on technical excellence.

he decision of the judges shall
be final. iz

A Each prize-winning picture, with
negative and sole righm for ad-
vertising, publication, and exhi-
bition 1n any manner, shall
become the property of the
Eastman Kodak Company.
If winning picture is of a per-
son or persons, their (or, if
under 21, the parent's) writ-
ten consent to use the picture
must be furnished before
prize can be awarded.

& Each print must bear, on
the back, your name, ad-
dress, make of camera,
kind of film, and lights. No
prints can be returned. Be
sure to keep the negatives.

Write for your copy of this booklet, or get It
from your dealer. today. It dives complete
Information about Night Plctures . .
film to use . . . how 10 set Your camer . . .
where to place the lights . . .
jects, Enstman Kodak Co,, Rochester, N. Y.

o booklet, all about
Might Pletures

- wWhat

suggests sub-
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Winning Combination
for Pictures at Night

KODAK *“S8" FILM . . . the ultra-fast
film with the lightning stripe on the box.
MAZDA PHOTOFLOOD LAMPFS . . . give
brilliant light, last for many pictures, cost
25¢. SIX-16 KODAK (f.6.3) . . . will make
instantaneous 1,25 second snapshots in-
doors, at night, when used with Kodak
85" Film and two or three Mazda Photo-
flood bulbs. For 2% x 4%4-inch pictures—§20.

Accept nathing
but the Nim in
the familiar
yellow box.

When writing to advertisers please mention Popular Mechanice
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Simple Amateur Radiophone for 160 Meters

Continued from page 584

on the r.f, unit, Later, a twisted pair of
wires will be connected between these two
sets of binding posts. The sockets for the
oscillator tube and crystal are located at
the left of the coil and tuning condenser.

Two type-46 tubes in push-pull are
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emploved in the Class-B modulator; the
grids of these tubes are tied together and
no grid bias is required. The output, with
400 volts on the plates, is about 20 watts
which is enough to modulate an input to
the rf. amplifier of between 40 and 50
watts 100 per cent.

The type-2AS5 driver tube in the speech
amplifier is self-biased and provides ample
microphone pick-up for a good single-
button ecarbon microphone. The Tl-in.
Bakelite terminal strip on the extreme left
of the baseboard is for the “mike” and its
J-volt battery as indicated in Fig. 2. A
similar strip is mounted behind the 46
tubes for positive “B" r.f. and plate r.f.
posts to the Class-B output transformer
secondary, also a post for modulator posi-
tive “B" 400 volts, and one for positive “B”
250 volts speech amplifier. A 2-in. strip
with two posts is mounted behind the
Class-B input transformer for the 2'z-volt
filament supply to the 46 modulator tubes,
and a similar strip behind the 2A5 tube is
for a separate 2%a-volt filament supply to
the 47 oscillator and 2A5 driver tubes. The

three d.c. milliammeters are mounted on a
Bakelite panel %4 by 4 by 11 in, Two bind-
ing posts for the oscillator plate positive
“B"” 250 volts, and negative “B,” are on the
extreme right end of the baseboard.
Construction of the r.f. amplifier unit is
quite simple; condensers Cz and C;, also
coils L2 and LW, are supported on small
porcelain stand-off insulators, Two T-plate
midget condensers (Cz) “CN,” are used to
neutralize the type-45 tubes. The center-
tapped grid coil Ls, consists of 72 close-
wound turns of No. 32 s.s.c. magnet wire
wound on a form 1 in. in diameter. Con-
denser Ci, placed across Ly, is a 75-mmfd.
midget type. The link coil is a single turn
of insulated wire around the center of L,
the twisted ends being brought out to an
r.f. binding-post strip. L2 consists of 26
turns of No. 14 enameled-copper wire
wound on a threaded National-type XR-
10 coil form; wing coils “LW" consist of 7
or more turns of !g-in. copper tubing
wound on a coil form of the same diam-
eter as Lo, Condenser C3 is a National-
type EMC 500 mmifd. and Cs is the same
type 350 mmfd. All power leads are ca-
bled to this unit; positive B is 400 volts.
Owing to limited space, the neutralizing
and tuning data will be ineluded with the
priced list of materials which can be ob-
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tained upon application from Popular Me-
chanies radio department without charge.
Standard list prices are given on the orig-
inal parts subject to the usual dealers’ dis-
count to amateurs; no other material list
is authorized. A simple dual power unit,
designed for this 160-meter radiophone,
will appear in the May issue,
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| CANT TAKE A
BOY WITH THAT

MANY PIMPLES!

.+« But
Jack
getls

a tip—
AND

a JJOB!

HAIR SLICK, SUIT PRESSED, SHOES
. SHINED . EVERYTHING OLK. , &5
St guT THE OLD 2+

M. KNIGHT HIRES THE )
OFFICE BOYS . THIS
-m—"_b o

S

WAY, BUDDY

WOUNG TACK,

BMITH SEE WU
ABOUT A
n JoB?

SAY, WNUSHT, DID |

L5 SUCH A PIMPLY FACE

1 COULDNT WISH

CANT GETATOD
AS ALLTHAT ONTHE

UMLESS I GETATDB-AND T

Connel VEGOTATOB! T was |
FPICKED BECAUSE T wWaS CLEAM-CUT,"Y

After the beginning of ado-
lescence—from about 13 to
25, or even longer—important
glands develop and final
growth takes place, This
causes disturb-
ances through-
out the body.
The skin gets
oversensitive.
Waste poisons
in the blood ir-
ritate this sen-

Don’t let Adolescent Pimples
make YOU lose out

sitive skin. Pimples appear.
Fleischmann's Yeast helps
to correct adolescent pimples.
It clears these skin irritants
out of the blood. Then, pim-
ples go! Eat 3 cakes a day, be-
fore meals—plain, or in a little
water—until your skinisclear.

by clearing skin irritants
oult of the blood

Oeprright, 1994, Standard Brands Incorporated

When writing to advertisers please mention Popular Mechanics
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y o How to Win the Soap Box Derby

{Continued from page 543)

straightaway racing so-called “road grip”
is of minor importance compared to the
reduction of rolling resistance. This fact
practically prohibits the use of soft tires
having a large area of road contact with
its attendant high friction. The frictional
resistance caused by large areas of road
contact is illustrated in the case of the bi-
cyele, which, as we all know, requires

T ypical entry in Soap Box Derby

more motive effort to ride when the tires
are underinflated.

The outstanding features of the tires on
Maurice Bale’s car (winner in 1935) prob-
ably had considerable influence on his
consistent winnings. The tires were pneu-
matics of single-ply construction and were
fitted with soft rubber inner tubes. The
walls of the tubes were of quarter-inch
thickness, The tire casing was also made
of soft red rubber. Tests made during de-
velopment of the tires indicated that they
could withstand pressures of eighty-five
pounds per square inch, but they were in-
flated to only forty-five pounds per square
inch for racing purposes after tests showed
that the car slowed down with lower infla-
tion pressures, and rode hard and handled
with difficulty at higher pressures.

The tire tread design comprised two
grooves and the rib between these grooves
formed the main supporting member. Un-
der normal loaded conditions the width of
this central rib when in contact with the
road was only seven thirty-seconds of an
inch. The two outside ribs were tapered
to their respective sidewalls and took up
the load progressively as it increased.

In reference to wheel diameter it should
be borne in mind that, given two wheels

with bearings exactly alike, the larger
wheel has greater leverage over the fric-
tion in its bearings than a smaller wheel.
Moreover, because of its lesser curvature
the tire on the larger wheel will not be
deflected so much by a bump of given size.
Since energy is used up in deflecting the
tires, any means for reducing this action
will be of advantage in increasing speed.
Bearing friction must also be minimized if
the highest possible speeds are to be at-
tained.

My observations during last year’s races
led me to believe that the slightest wheel
misalinement may be a defeating factor.
The wheels should be in absolute aline-
ment in relation to each other, and their
plane should be parallel to their path of
travel and at right angles to the surface
upon which they run. In this case the
solid front axle is advisable because it au-
tomatically alines the wheels laterally, If
this type of axle is used it is then neces-
sary only to be sure that the front and
rear axles are parallel and that their cen-
ters are on the common center line of the
car in order to complete alinement of the
entire chassis.

Wheel rigidity is also desirable; that is,
the wheels should be more resistant to
side thrust than ordinary bicycle wheels
which are designed for use where the dis-
tribution of weight is in a direction paral-
lel to and near their plane,

Another problem concerns the type of
wheel to use. It is well known that the
disk wheel has less wind resistance to for-
ward motion than the spoked types, al-
though this advantage may be negligible
at the low speeds at which the racers move.
The 1935 winning entry was equipped with
cast-aluminum disk wheels, The over-all
diameter of the wheels and tires was sev-
enteen and one-half inches. They were
very rigid laterally.

The ideal wheel and tire assembly would
consist of light weight but extremely
strong wheels, with widely spaced bear-
ings adequately protected from dirt. The
tires should be of small cross section hav-
ing ribbed racing treads and thin sidewalls
capable of supporting inflation pressures
up to fifty pounds per square inch.

{Continued to page 122A)
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HALF & HALF MAKES
DNE SWELL SMOKE!
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Meet your pipe half-way. Pack it with Half & Half.
Cool as Big Ben’s: “Come on, Fellow; scram!” Sweet
as recalling: “It’s Sunday . . . hurrah!” Fragrant, full-
bodied tobacco that won'’t bite the tongue—in a tin.
that won’t bite the fingers. Made by our exclusive
modern process including patent No. 1,770,920.
Smells good. Makes your pipe welcome anywhere.
Tastes good. Your password to pleasure!

Mot a bit of bite in the tobacco or the Telescope Tin, which gets smaller and smaller

a5 you use-up the tobacco. Mo bitten fingers as you reach for a load, even the last one.
Copyright 1036, The American Tobaeeo Company

= HALF+-“>HALFTF
T/te Sagfe Pepe -7cb6acco

FOR PIPE OR CIGARETTE
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(Continuad from page 120A)

The problem of the proper tire inflation
pressure for obtaining the least possible
rolling resistance is a difficult one. By all
means, accurately timed test runs should
be made with several different pressures.

Practical designs and suggestions for build-

ing Soap Box Derby cars will be presented

next month in the first of thres articles by
en experienced craftsman

'Fa[ L{’ Colder Weather Is Predicted
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for Next Four Years

Colder winters and cooler summers are
predicted for the eastern United States
during the next four years. H. H. Clayton,
Massachusetts meteorologist, who points
out M&h—ﬂm;f; not mean that
every season during the period will aver-
age colder than normal, bases his predic-
tion largely on a study of correlation be-
tween past weather and sunspots, The
critical cycle, in his opinion, is thirty-three
years, comprising three of the mnormal
eleven-year sunspot periods. He says that
when the spots are few the weather aver-
ages warm and when the spots are numer-
ous the weather averages cold. Spots are
becoming more numerous now, The me-

teorologist expects a warm, dry period
during the years 1944 to 1949.

xﬂk}r Way’s Strange Signals
S

Sent by Charged Dust

That the mysterious radio signals re-
ceived from the Milky Way are transmit-
ted by electrically charged dust particles
is the explanation advanced by Dr. Robert
LWW
og¥V. Interstellar dust that has become
charged, Dr. Langer says, is converted in-
to a tiny radio transmitter which sends out
a wave when disturbed. The surprising
thing is that the dust particle, to send out
a wave like those received by Dr. Karl G.
Jansky of the Bell Telephone laboratories,
must be only one ten-thousandths of an
inch across. That is just the size of the
particle known to exist in interstellar
space. And the amount and character of
energy received in the Jansky research are
just about what would be expected from

known interstellar ditions. .
LAl I3y
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Water Supply Heated with Steam

‘ Th_ [ELIVERY TO HOT-WATER SYSTEM

THEAMOSTATIC
REGULATOR BULE

HOT-WATEN STORAGE Tanw,
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Steam Supply Must Be Delivered af a Pressure
Greater Than That in the Water Mains

THERAMOSTATICALL
COWTRIMLED VALVE

Here is an exceptionally simple ar-
rangement for a self-regulating system to
supply hot water. Two tanks are used:
the upper one or storage tank has a ther-
mostatic regulator bulb. This maintains
the desired temperature in the tank by
operating a control valve, which admits
steam into the water heating tank. Thus,
when the temperature of the water drops
slightly, the regulator bulb causes the
control valve to open and admit steam into
the heating tank. The hot water in this
tank then circulates upward into the stor-
age tank, heating the water there to the
point where the bulb shuts off the steam
supply through the control valve—W. F.
Schaphorst, M. E., Newark, N. J.

Heating Armature of Generator
to Test in Growler

When the armature of an auto genera-
tor that is known to be faulty, is placed
for test on a growler, and no amount of
testing will indicate anything wrong, the
trouble may be due to a difference in tem-
perature; the armature, while running, is
heated and a short circuit or ground may
develop when the wires are expanded as
a result of this heat. When placed in the
growler, the armature cools and the wires
contract. To test such a generator, con-
nect it to a storage battery and run it as a
motor, applying pressure to the armature
shaft to reduce the speed. When the gen-
erator is heated, quickly remove the arma-
ture and test in the growler. This method
of heating is safer than that of placing the
armature in an oven.—W. C. Wilhite, Edel-
stein, Il
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You get3 W

of shaving help
when you use Ingram’s

To put more comfort into your daily shave,
we put three special ingredients into Ingram’s
Shaving Cream. This is how they help you—

1st, they wilt whiskers softer at the skin-line for
o h ke
l f?gi'f'é‘a:m’;fﬁﬁ skif— T faster and easier shaving,

2nd, smooth the skin to let your razor glide without
scuffing or skipping.

3rd, give you a cool shave, and a cool face when
you've finished. No burn, sting or rawness.

You'll never need a lotion after an Ingram’s shave.
It protects your skin—lets you shave as close or as
often as you like, That’s why so many “bluebeards”—
men who can’t get by without two shaves a day—count
on Ingram’s to keep both shaves comfortable.

More than a million shavers like Ingram’s because it
feels grand on the face. On any skin. Because it treats
all whiskers alike—softens them, takes out the pull,

L~ makes them meet the razor meekly. And like it even
L \d l = ‘ . more because it is economical. Ingram’s is concentrated.
Smooths the skin; prepares it for Three months of cool shaves in every tube or jar,

easy, scuffless shaving. Try the “world’s best shave™ next time. Get Ingram’s

from your druggist today. Or if you prefer, mail the
coupon for free 10-shave tube,

< 72
TUBE OR JAR @ BOTH é

TRY THE WORLD'S COOLEST SHAVE Zt2¢

BRISTOL-MYERS CO., Dopt. B-46,
636 Filth Ave., New York, N

I'd warm up lo cool thnrm" Sr:rld mae the 10-shave tube of Imgram’s.

Namao.. Strect

Coals ur fnce prevents burn
3 and qu::-uhnw irritation. City

INGRAM’S SHAVING CREAM

When writing to advertizsers please miention Popular Mechanics
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¢ (¥ 4Who Are the Five Greatest Inventors?

{Continued from page 503)

bank notes. Bramah completed the inven-
tion in a month. He subsequently brought
it to greater perfection, the figures in nu-
merical succession being changed by the
action of the machine itself. This inven-
tion is still in regular use by banks.

It was during the period when Bramah
was manufacturing locks that he discov-
ered the quality of workmanship available
was not good enough to produce the kind
of locks he wished and that a series of new
machine tools had to be devised if locks
were to be made in the quantities and
quality he demanded. So he called upon
Henry Maudslay, then only eighteen years
old. One might dub Maudslay a Benvenuto
Cellini in overalls for his delicacy of touch
was unsurpassed.

The work of Bramah and Maudslay to-
gether laid the whole foundation for the
standard metal cutting tools of today.
Their greatest contribution was the slide
rest, a tool which actually revolutionized
machine production. Yet, in theory it is so
simple as to sound almost absurd—it did
nothing more than reverse a process used
up to that time. With the invention of the
slide rest it became possible to bring the
cutting tool up to the metal to be cut in-
stead of bringing metal against the tool.
Why was this so important? Merely be-
cause the slide rest gave rigid support for
the cutting tool, holding it firmly and al-
lowing small, delicate cuts of measured
depth by moving the entire slide rest to-
ward the rotating work. Naturally this
increased accuracy and efficiency a hun-
dredfold, making the slide rest far reach-
ing in its effect on industry.

Along with the invention of the slide
rest came new devices for other parts of
the metal cutting lathe and the beginning
of the planer and slotter. The lathe is per-
haps the best known of all machine tools.
Every school boy who has taken a man-
unal-training course has used one. The
lathe in principle is nothing more compli-
cated than a turning machine which, hold-
ing the metal to be cut, revolves it on a
horizontal plane, permitting the cutting
tool to be pressed against it while in mo-
tion. And the planer? A power-driven
machine, similar to a carpenter’s plane,
which removes metal from flat surfaces.

The slotter, as the name implies, is a ma-
chine for cutting grooves and slots in
metal.

Here, perhaps, is the answer to our
original query. An explanation for the
silence surrounding these machines and
their inventors may lie in their very sim-
plicity., They have been judged as “ends"
in themselves instead of as means to fur-
ther and greater ends, and have appeared
to the layman simple, dull, homely “tools”
and nothing more. We are apt to forget
that through them and through them
alone our whole system of mass produc-
tion became possible, They are the cor-
nerstones upon which rest the whole
structure of our present mode of living.
In the middle of the eighteenth century
the machine-tool banner came across the
ocean from England to America and for
the last fifty years this country has led all
others in machine-tool design and pro-
duction,

Eli Whitney is the best known of any
single figure in machine-tool history, al-
though the world knows him as the in-
ventor of the cotton gin. Yet his influence
was twofold. He produced machine tools
used in the textile industries and in the
manufacture of firearms and he also
opened up a vast new industry which
called for new tools.

He was born on a farm in Massachus-
etts in 1765. From his boyhood he showed
mechanical talent and at fifteen, during
the Revolution when nails were in great
demand, he began making them with the
aid of such rudimentary tools as he could
contrive, It was not until some time after
his graduation from Yale that Whitney
had his first inspiration concerning the
cotton gin. In the course of an afternoon
tea party, some friends remarked it was
too bad someone could not devise a means
by which green cotton could be separated
from its seed. At that time separating one
pound of the staple from the seed was a
day’'s work for a woman.

This idea fired Whitney's imagination
and he set to work. He made his first
model in two weeks' time. Unfortunately,
a friend showed the model to visitors and
the invention was stolen and copied so

{Continued to page 126A)
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DONT GAMB

GOLDEN PLY BLOW-OUT PROTECTION
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FOUND ONLY IN SILVERTOWNS !

Onlooker: “That was a mean
blow-out you had, Mister. Is
your daughter all right?"

Father: "She'll be O.K.—but
I'll nevergambleontiresagain.”

Do you realize that, unless
you're protected, the chances
are better than even you'll have
a blow-out some day?

At speeds of 40 — 50 — 60
miles an hour, tires get blister=
ing hot fuside. Rubber and fab-
ric pull apart. A blister forms
and grows higger until —sooner
or later—BANG! A blow-out!

That's why the invention of

the Golden Ply makes the new
Goodrich Silvertown a real /ife-
saving tire. It resists internal
heat. It keeps rubber and fabric
from separating. It keeps blis-
ters from forming. Thus you're
protected against these treach-
erous high-speed blow-outs.

Silvertownsalso havea"wind-
shield-wiper action" tread that
gives you maximum protection
against dangerous “tail-spin"
skids. They'll give you months
of extra mileage, too. Yet Silver-
towns cost no more than other
standard tires. See your Good-
rich dealer. Remember, it's
better to be safe than sorry.

HEAT CAUSES BLOW-OUTS.
PREVENT THOSE
BLOW-OUTS WITH THIS

FH EE]' Join the Silvertown

= Safety League. Sign
the Safe Driving Pledge nnd
vour Goodrich dealer will get
for you absolutely free a tail-
light emblem with red crystal
reflector. Wo obligntion to buy.

7%sGoodrich ST Silvertown

With Life-Saver Golden Ply Blow-Out Protection

When writing to advertizsers pleagze mention Popular Mechanics
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BELIEVE IT OR NOT,
IT MADE MY OLD
PEN WORK LIKE NEW.

.,.—.

New Ink Dries So Fast
on paper
You’ll Throw Your
Blotter Away!

—Quink Cleans a Pen as it Writes
Ends Clogging, Starts Instantly!

No matter what kind of FE“ vou use—a Parker
or any other—get a bottie of Parker Quink and
g::ur pen will start instantly—every time. The

arker Pen Co., spent $68,000 to create Quink
to guard the famous Parker Pens from ordinary
pen-clogging inks.

This rev ulutmnar}r ink does what no other
ink can do—makes your |!}en a self-cleaner—it
is cleansed as it untm or Quink contains a
ﬁenir:é qdlesa m;{rfdlent theﬂ: dissolves the
C =Uup iment left in pens by pen-clogging
inks. And Quinrk has a special affinity for paper,
hence dries 319 faster, yet resists evaporation,
s0 does NOT d.r}' in a pen.

WasHABLE Quink, for home and school,
washes out without trace, if acndema]ly
spilled on hands, clothes or rugs.

PERMANENT Quink, for commercial records, is
as Permanent as the paper.

Quink makes all —steel pens and foun-
tain pens—work like a charm. Not a watery
ink—but rich and full-bodied, with a brilliancy
of color that will make your writing distinctive.

Get cither kind of Parker Quink from any
store selling ink,—15¢c or 25c.

The Parker Pen Co., Janesville, Wis.

'Parl(er
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Made by the Makers of the Czlrbrﬂtd Parker Pens
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Better Built
Lower Prices

Canoes $54 and up

Only Boats With
I-'lll I.nlg'th Spray Rails

passengers  periectly
dnr—mn at Iaizh an-td.;.

Catalog also nhmr! b:ni
five most p%p t'hl
of sailboats. Two h:[: facto-

ries. Prom; ..hl pment.
CATALOG FREE

m- Btate kind of
'-J"";&‘L. interested. Very tast utility model

OMPSON BROS. BOAT MFG. CO. ™
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that before Whitney could protect himself
there were so many machines similar to
his own that the government would not
‘grant him the patent. In the end, of course,
he won his law suit and was given his
rightful due.

What the majority of people do not know
is that had Whitney depended on the cot-
ton gin for financial return he would have
died a pauper. His law suits cost him more
than the gin ever netted him. It was be-
cause of his poverty that he turned to the
manufacture of firearms. This led, inevi-
tably, to his delving deep into the matter
of machine tools and spending much time
and energy on them. It was through his
work in manufacturing firearms and in-
venting the tools to make them, that the
system of interchangeable manufacture
was instituted.

By making possible the production of
more than one complete machine or mech-
anism, the corresponding parts of which
are so nearly alike that any part may be
fitted into any of the other parts, auto-
mobiles, airplanes, firearms and all other
mechanically fashioned devices may be
turned out a hundred or a thousand at a
time—and this “mass production” natu-
rally lowers prices and puts “luxuries”
within the range of all. Surely Whitney,
not as the inventor of the cotton gin, but
as the father of the system of interchange-
able manufacture, deserves to be rated as
one of the five men who remade the world.

And what of Thomas Blanchard? He is
the most picturesque figure in our me-
chanical history. Born in 1788, he was the
fifth of six sons. As a boy he stuttered
badly and was considered by some to be
half-foolish. He had no interest in farm-
ing and little more in study, spending most
of his time whittling shingles, making
windmills and miniature water wheels.
His first invention was an apple-paring
machine. At eighteen he went to work for
an elder brother who made tacks. It was
while working at this plant that he got the
idea for making a machine that would cut
and head tacks in one operation. For six
years he worked at this, expending every-
thing he earned on materials. Finally his
hard labors were well repaid. He built a
successful machine which he sold for
$5,000.

Blanchard next turned to the manufac-
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ture of muskets for the government. It
was a suggestion of his for the addition of
a new motion to the lathe that would per-
mit turning the eylindrical part and the
flat and oval end of a musket barrel in the
same operation that interested the gov-
ernment to such an extent that he was
sent for by the Springfield armory. While
workmen gathered to witness his new op-
eration, one exclaimed, “Well, John, he
has spoiled your job.” Still another said,
“He can't spoil mine, for he can’t turn a
gunstock,” Blanchard, overhearing the
remark answered, “I am not so sure of
that, but I will think of it a while.,” On his
way home, the whole principle for turning
irregular forms came to him. In a short
time he had built a wooden model. His
amazement was almost as great as that of
all the others who saw it, for indeed it
turned a miniature gunstock with perfect

accuracy. In 1825 Blanchard began work |

on a model of a steam road wagon, and by
1830 he had his own boats running on the
Allegheny and other tributaries of the
Ohio.

These men cared nothing for glory, or
posterity's fame, but their work, in spite
of their modesty, will live always, They
laid a foundation upon which rest all the
mechanical inventions which we already
know and, necessarily, all those which are
yet to come. It is significant that there
have been no new machine tools invented
since 1850, but only perfections of old de-
signs, so solid was the work of these five
unsung men,

Let us not forget hereafter when we lift
a telephone receiver or receive a tele-
graphed message from California sent a
half hour before; when we clean our rugs
and wash our dishes with machines; when
we motor south in the winter or fly west,
the five men, Wilkinson, Bramah, Mauds-
lay, Whitney and Blanchard and their five
machines, the lathe, the slide rest, the
boring machine, the planer and the slot-
ter, for these five men and these five ma-
chines remade the world!

@ Popular Mechanics Magazine does not
publish the name of the maker of, or deal-
er in, any device deseribed in its pages, but
this information is kept on file and will be
furnished by our Bureau of Information
upon request, accompanied by stamped,
self-addressed envelope.
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MASONITE

beat the strength and
,economy of MASONITE
{ TEMPERED PRESDWOOD!*

WHEN it comes to building sports accessories,
. Genuine Masonite TEMPERED PRESDWOOD is the

champion material for the home craftsman,

This grainless board has an ideal smooth, hard
surface. It is uniform in texture and quality, Con-
tains no knots. It is moisture-resisting and,

_pmp:rl:,r used, will not warp, chip, split or crack.
- TEMPERED PRESDWOOD is obtainable from
leading lumber dealers everywhere in 14", 3",
13" and 8" thicknesses., Easy to cut or saw
into any size or shape with ordinary tools. Con-
tains no glue or artificial binder to dull the finest
edges. And its beautiful warm-brown surface needs
no further treatment. But, if desired, it can be

painted, lacquered or enameled.

We'll be glad to send you free
sample and further information 4 = 1}
about Genuine Masonite TEM- i .
PERED PRESDWOOD. Just mark

and mail the coupon below. ‘Trade-Mark

Reg. U. 8. Put. OfF,

MASONITE CORPORATION, Dept. PM-4
111 W. Washington St., Chicago, Il

Please scnd me a free sample and more information about

Genuine Masonite TEMPERED PRESDWOOD,

Name
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City

-

State
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* The second collision with the fen
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the fence.

feet of the loosened rail sagged
stretched into U-shape across the tradk.
Then the cars piled into the death curv

« one after another. The first struck Keegg

again, demolishing his car and catapulti
him through the air. The second and third,
skating on the boards at 120 miles an hour,
plowed into the loosened rail hangin
above the track. The lower parts of the
front ends of these cars were shear
from the bodies but the impact flattene
the rail down so the rest of the cars zig-
zagged their way through the wrecks.
ergere once won a race going
backward. Nearly a hundred yards from
the finish line his car spun when it hit a
spot of oil and Bergere skidded backwa
down the track past the finish line in time
to receive the checkered flag: But Fran
J s won a race when his car was up
side down and going backward. He wa
hit by another car entering the straight-
away. One of the most spectacular fin-
ishes occurred at Ascot track in Los An-
geles when ille Brymmier, who v

ious while the car plnwed fo

e drive from the rear wheels and
tus of his speed carried the

first prize.

long enough to permit safe pass-
igh speed because of the chance of

is purposely driving wide to prevent an-
other d¢ar from passing.

“The best way,” says Mays, “is to chase
your rival right down the stretch and then

:BV ISIHG SECTIDH i

King of the Money

ontinued from

shut off before he does. You go into the
curve a little slower but you have better
control, so you can step on the gas long
before he does. Accelerating the engine at
the right point gives you a chance to ride
right past him coming out of the turn.”

You can break into racing on the small
tracks for a few hundred dollars if you
assemble your own car. The best equip-
ment available costs from $4,000 to $5,000
f which $2,000 goes for a four-cylinder
gine. The rest buys the chassis and a
one-man body. Repairs come high on rac-
ing cars and a broken connecting rod may
do damage costing $600 to repair by
springing the crankshaft, wrecking the
pistons and walves, and tearing holes
rough the block and crankcase. Con-
ting rods cost $45 each and new crank-
shafts cost $225. Such parts are machined
out of solid billets of steel to minimize
chances of breaking.

Most drivers doubt whether Kelly Pe-
tillo’s record of 106 miles per hour at In-
dianapolis last year will be beaten in 1936.
Fuel for the 500-mile grind will be limited
to 372 gallons, so cars that finish must
average better than thirteen miles to the
gallon. That means slower, more consist-
ent driving, although drivers who hope to
pIace among the winners expect to hit 140
s per hour on the straight portions.
effective streamlining may be one
way to increased economy although many

ivers like the braking effect of the pres-
ent bodies, Fred Offenhauser, builder of
the engines that won first and second
places last year, is experimenting with a
new kind of economical fuel injection sys-
tern that may replace the present carbu-
retors on some cars. Instead of allowing
the fuel mixture to be sucked into the
combustion chambers, the injection sys-
tem would meter portions of gasoline and
air equally to each cylinder, This might
permit a driver to save gasoline without
greatly impairing speed. Most cars also
will have compression ratios of twelve to
one or better, twice as much as on the
average pleasure car.

§[Our Bureau of Information will answer
questions regarding articles in this maga-
zine, if accompanied by return postage.
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There is just a
few days difference
between these oils

IF YOU FOUND me putting this black, tarry substance
in your crankcase, you'd never come here again.

And yet, unless it's protected by a good oil filter, this
fine oil you are getting from us will be just as black and
dirty and unsatisfactory in a very few days of driving.

You can't keep dirt and grit and hard carbon and
metal particles out of your crankcase. But a good oil
filter takes them out of the oil stream as it circulates
through the lubrication system. Keeps them from form-
ing a destructive sludge that grinds away at valves and
cylinder walls and bearings. And if the maker of your
car thought enough of his engine to give it Purolator
protection, it is certainly up to you to keep it in service.

That is simple and inexpensive. After about 8000
miles of driving, your Purolator is so full of this sludge
that it holds no more. Ask your garage man to renew

it...with another Gemwine Purolator. He'll do it in |

a very few minutes. Check on these statements for your-
self Use your measuring rod from time to time and
you'll find that oil protected by o genuine Purolator
retains its color after many thousands of miles of use.
Motor Improvements, Inc.,, 365 Frelinghuysen Ave,,
Newark, New Jersey.

After 8000 miles of driving
renew your

PURQLATOR

The OQil Filter on Your Motor Car

cd
b Mt S
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Look at these Prices - -

for NEW QUALITY-BUILT
BLACK & DECKER TOOLS

THE NEW 14=-INCH JUNIOR
DRILL is a sturdy, practical
tool which speeds up a thousand
and one jobs sround the shop,
garige of home. Drives twist
drills for drilling up to Yj-inch
holea in steel: wood ougers up
to Vi=inch. Also drives wheels for light grinding, wire-hrush-
ing, etc. Large easy -grip handle; sliding thumb switch; pow-
erful Universal motor. Price only $19.50.

THE NEW 14-INCH JUNIOR (not illustrated) drills up to
Va-inch holes in metal; up to 134 inches in wood; only 535.
MNEW 7-INCH LIGHT DUTY SANDER. Saves hours of
slow, labarious hand work with sandpaper, emery, etc.
Ideal for cleaning and smoothing wood or metal, removing
paint, rust and scale, cleaning joints, smoothing welds, etc.
Flexible pad fits flat or curved surfaces. Only 548.00.
MAIL THE COUPON today for name of nearest dealer
where you can see these new B & D Tools and for free cir-
cular giving complete descriptions.

\. BLACK & DECKER

MAIL THIS COUPON NOW

| The Black & Decker Mfg. Co., |
| 604 Pennsylvania Ave., Towson, Md. I
| Flease send me Free Literature describing new low- I
l priced Héu:ﬁ E E;cﬂcer Tools and the address of my |
nearest B, . dealer.,
| I
| T T S —— |
I OcocupBifon -« -ccrresssmssmssmrsmsmmn s smsnsmmeasscs I
| AT R e iy i i e A S e l
LCJf}r.. S — ML A —— |

'[['hr” ﬁ["'“i”"’ to ar.q‘rrrfl-.\-r.l'_q pi'i'l’!.'h' 1 Il_fin)r[ E'i’rf.l]i:i'”i‘ _T.rr chanics
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\Jbg'mm the Rainbow to Concrete

(Continued from Coloroto Section)

adorn the commonplace, finds in concrete
appeal, style and adaptability—for clocks,
for ash trays, for bookends, for cocktail
bars or for modern furniture. And in the
world of recreation there has been started
a gigantic construction program of swim-
ming and wading pools, tennis courts, bi-
cycle paths and field houses.

Here are major jobs for a coming gener-
ation. Here are jobs that will require
careful analysis and calculations if they
are completed with economy., Engineer-
ing is ready to meet the challenge.

Beauty with colored concrete is still far
from the ultimate, but many fundamental
problems are solved and substantial econ=
omies in cost of colored aggregates are an-
ticipated in the near future.

The use of architectural concrete has
effected lower cost of construction, due to
the elimination of veneers and improved
construction methods. But more important
is the current announcement of new struc-
tural design principles with concrete. Cus-
tom has applied the same basic principles
of design to conerete as to older unit types
of construction. Long recognized, but not
understood, principles which utilize the
natural advantage of continuous action
between units of concrete construction
now promise amazing reductions in safe
structural elements. From lightweight
concrete, high-strength concrete, earth-
strength concrete and vibration will come
other economies.

For the less spectacular job of replacing
nature's water-control system, engineer-
ing has further contributions. River beds
must be enlarged, paved with concrete to
stop migratory habits. More economical
concretes for dams, obtained by accurate
gradation of aggregates, are designed.

For roads, engineers can now use traffic
counts to learn what traffic needs require
and design each type of surface to meet
structural and impact demands placed up-
on it. They have economic bridge designs
to eliminate dangerous pillars and abut-
ments; know safe curvature and super-
elevation for today’s needs, and know how
to build rigid surfaces that stay true.

As America moves forward, we face
tremendous tasks that defy; that chal-
lenge. Concrete, the magic stone, is ready
to do its part in meeting the challenge.

Light-Diffusing Disk for Enlarger
Has Variable Densities

Any degree of light difusion needed is selected by
simply rotating the disk to the proper screen

Made from a 6-in. disk of clear celluloid,
this photo-enlarger affachment permits
quick selection of a light-diffusing screen
for the job at hand. By rotating the disk,
any degree of diffusion can be had, or part
of the exposure an be made at sharp
focus and then the light diffused for the
remainder of the exposure. Six circles are
scribed on tie disk, after which one is cut
out to provide an opening for accurate fo-
sharp enlargements. The re-
maining /circles are cross-lined into
squares‘,’ these being 14 in., M in., ¥ in.,
and Y in. respectively. The area of the
disk not covered by the circles should be
painted an opaque color as an aid in prop-
erly centering the various screens over
the lens of the enlarger. The disk is fas-
tened to the enlarger with a brass rod
drilled and tapped at one end to take a
/He-in. screw, which passes through the

/ center of the disk. The other end of the
! rod is threaded to fit one of the screw

holes on the lens board.

[ Strips of adhesive tape serve nicely to
bind blocks of note paper; the sheets pull
away as easily as if regular binding_glue
had been used'

Ironnid, M,
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He Stumbled over a MAN-EATER
i %3 in the Dark

Soldier of Fortune
lives to tell the

story of a jungle

combat between

man and beast.

“It was a black, moonless tropic night,” writes “If my light had failed at that mo-
Gardner K. Hussey, “but | trudged along the fa- ment,ifitwerenotfor the fresh strong
miliar jungle path in the dark with assurance. It Eveready Batteriesin my flashlight,
was the path from my timekeeper's shack to the theywouldprobablyhavefoundsome
house where I slept. Without warning | stumbled of me on that path next morning. |
and fell headlong. There was a hissing noise fol- mightevenhavelived...but not with
lowed by a sharp click. I scrambled to my feetand all my arms and legs.
reached for the Eveready Flashlight in my belt. .. “Nearby was a boiler-room. |
Within three feet of me wasa  made for it and with the aid of a
huge thrashing alligator, his slice-bar finally finished that ghastly
jaws snapping like castanets. survivor of the prehistoric beasts.

“l think there are perhaps two

E v E R E A D Y morals to this story:

“First, | owe life and limb to fresh

B ATT E R I E s Eveready Batteries, that gave me

light when I had to have it. Second,
ARE F R E s " if 1 had been using my flashlight on

that trail, I would have entirely

BATTERIES :voided the fright of my life. No one

% needs to tell me now that unexpected
: _ perils lurk in familiar paths.”
MNaTionaL CarBonN CoMPANY, INcC.

Once more the DATE-LINE is a LIFE-LINE 30 East 42nd Street, New York, N. Y.

 [BECAUSE A DRY ) (... THE LONGER YOU KEEP | W
HOW CAN A DRY CELL'AS YOU CALL| 72t | THEM THE LESS YoU GET |/ w 2
BQPE? GO { IT, ISN'T DRY. IN-| /= 9 | OUT OF THEM. FRESHNESS
- ALE ON - SIDE 1S A MOIST ( 4 ' =
3 ISTHE ANSWER, AND  [f>
YOUR SHELF? _ ~ [MIXTURE .AND |3, = ONLY EVEREADY CAN || | .
| | BECAUSE IN TIME, “{éb GUARANTEE FRESHNESS,| | 2=
: \ & THIS DRIES OUT.. & \= | | THEY SELL 4,5 AND 6/ — -
¥ ed | | TIMES AS FAST AS ANY| 7 1
4 _ =7 1L f . OTHERS. i’ A
N YN (a7 — L7

When writing to advertisors please montion Popular Mechanics
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Joe Cook and one of his elaborate "inventions""
in the musical comedy ""Fine and Dandy"

How to cure

Whisker Trouble

by Joe Cook

Comedian of Radio, Stage and Screen

BELIEVE I was teethed on a camshaft. May-
be that's why machinery is my dish. But the
machinery I saw in the Gillette factory puts any-
thing I've ever seen way behind the eight ball

For instance, they start out with a coil of the
finest steel, and put it through more tests than
a guy trying to get his first driver's license.
Metallurgists “X-Ray" the steel, pop it into a
furnace and burn it—take pictures of it en-
larged hundreds of times. Say—there isn't a
hidden flaw that ean get by.

Of course the big Five-Star feature is the
battery of grinding and sharpening machines
which put so fine an edge on each blade that
you can't even see 'em. What's more I acciden-
tally dropped one of these blades and my guide
informed me that the blade would not pass in-
spection. I made him prove it. We placed the
blade in & magazine containing 1000 blades. We
alone knew the location of the blade,

The blades were then handed to an inspector
who ran her eagle eye along the mass of blades
and instantly picked out the one I had dropped!
That shows you how perfect a blade has to be
to get by Gillette inspection.

All T ean say Is—that if every whisker-
troubled human could only take a trip, like I
did, through the Gillette plant, nothing but a
Gillette edge would ever touch his face. Yes sir
—I'm keen for Gillette blades—and vice versa,

Here are ihe focls about rozor blades. Why lel anyone
deprive you of shaving comfort by selling you o substi-
tutel Ask for Gillette Blades and be sure fo get them.

GILLETTE SAFETY RAIOR COMPANY, BOSTOM, MASS,

rn Factories Built on Table
(Continued from page 576)

exhibition. Yet there must be no internal
braces because the models must be capa-
ble of being photographed from any angle,
and to give various effects. “Night” pic-
tures of the buildings are made by placing
lamps inside them, and this would cause
braces to cast unnatural shadows.

The chief reason for building models of
factories before they are erected is to en-
able the photographer to obtain pictures
showing exactly how the projected build-
ings will look. Sometimes, after a factory
is built, it cannot be photographed because
of other buildings or obstructions, and a
model must be made. One company has
constructed shipping boxes, so each model
can be sent to branch offices and else-
where for display purposes,

Wise’s model work usually is of a rush
nature., He usually finds the time allotted
is only a few days. However, he does his
work so accurately that he seldom has to
make alterations. He has worked as long
as twenty hours a day for a week straight,
in order to complete a job on time. One
series of ten modernistic factory and pow-
er-house buildings required, on an aver-
age, thirty-five hours of labor each. Wise
does all of the work himself for he never
has found anyone he thinks would be suc-
cessful as an assistant,

The reducing of full-size dimensions to
usable values has presented some unusual
problems. When the building is to be dis-
played or photographed with miniature
automobiles surrounding it, the scale must
be in proportion to the cars. Wise obtains
the automobiles first, and makes the build-
ing a proportionate size. Frequently, fac-
tory units are shown with railway sidings
and trains near them. The scale in such
cases is seventeen-sixty-fourths inch to
one foot, that being the scale of the stand-
ard O-gauge model railway equipment.
Wise has built a number of scale model
cars and locomotives for use with his
building models.

In addition to creating factory buildings
modernized as far as outside detail is con-
cerned, Wise is turning his attention to
factory interiors. He is planning a series
of models showing how modern planning
can transform the machine shop or other
manufacturing department, and make it
more efficient as well as attractive. This
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work will include the making of rﬁodel.
machinery, lighting equipment and worlk®
men. An executive can peer inside such
miniature replicas and see just how his
plant would look if brought up to date.

One of his most unusual jobs, and one
that took a month of steady work, was to
construct a set of fifty world’s fair build-
ings for use as table decorations at a na-
tional sorority banquet. On this job he
worked entirely from photographs. He has
built, for a manufacturing company, mod-
els of passenger busses. One order called
for a bus model that could be opened up
to show the motor and other vital parts.
The installing of a complete model motor
would have been costly and time-consum-
ing, so Wise obtained several photographs
of a real bus motor, cut out parts of them,
arranged the pieces in proper order, and
produced a strikingly realistic model.

Wise has made models of residences.
Here, he believes, is one of the most prom-
ising fields for accurate scale models. More
and more prospective home builders are
realizing that money spent for a detailed
model is a highly profitable investment.

“About ninety per cent of the people
who start out to build a house can't read
the blueprints,” Wise declared. “Most of
them think they can, no doubt; but usually
only an experienced builder or architect
can visualize exaetly how a house or part
of a house will look, merely by studying
the blueprints.

“The owner and his wife studied the
plans for a home for more than six months,
then finally decided to have a stale model
built. Not five minutes after I had deliv-
ered it, the woman discovered the kitchen
windows were not as she wanted them. It
was easy to change the plans, but it would
have been costly to make the same changes
if the actual house had been built.”

Models of residences, as well as other
buildings, can range from a relatively sim-
ple set-up that shows only the exterior
details, to elaborate take-down affairs that
reveal every minute interior detail. The
cost may run from a nominal amount to a
sum as great as the cost of the real build-
ing,

Wise estimates that the cost of building
a satisfactory model of a house in the
$10,000 class will average about $100. This
includes landsecaping of the grounds. Then,
the owner can get an accurate conception

. {Continued to page 134A)
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IF YOU HAD BRISTLES
LIKE MIME —OQUCH!—
YOU'D HAYE TO SHAVE
T A DAY, TOD!

CLD STUFF,
HARRY! OMNCE
A DAY WITH
COLGATE
RAPID-SHAVE
CREAM IS
PLENTY FOR
AMY BEARDI

MOST LATHERS are made
of bubbles too big to get
to the base of the beard!
Air pockets keep the
spap Alm from reaching
thewhiskers. Sothe beard
is only balfowilted.

OKAY SO FAR...
CLEAM AS A
WHISTLE AMD
MY SKIM FEELS

LIKE A MILLIOM
.« | SURE HOPE
IT LASTS.

. BUBBLE
| )rmunts
SHOW WHY |

NEXT DAY 8 A. M.

COLGATE HIFIH-SH“E
CREAM makes tiny bub-
bles that get clear down
to the skin-line. Its rich
soap film soak s your heard
soft at the base. Makes
your shaves last longer.

STEPPING OUT
TONIGHTT HOW
COME YOU'RE
HOT SHAVING

COLGATE **SKIN-LINE" SHAVES
LAST uouts LONGER

YOU WIN, OLD MAN
++ NO MORE TWICE
& DAY SHAVING FOR
ME!l THESE COLGATE
“SKIN-LIME" SHAYES
SURE DO LASTH

+ LARGE TUBE
00 SHAVES

4 ¢ GLANT TUBE
00 SHAVES
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YOU NEED THIS FREE

HOME REPAIR BOOKLET

. = HomE «~ AuTo
ontains diagrams and REPAIRS
simple instructions for T
emergency and routine e

repairs that every home el

B | l'll"l{l aunto ='-:.l-'-;' ™
-

owner can | 2 }
WiTH .

and should SMOOTH-ON

make him-
self. Revised
edition, greatly enlarged and
completely rewritten. Get a
copy for your workshop.

Be thriftv—do your own
work—and keep the money
otherwise paid to plumbers,
repair men and for new parts,

With Smooth-On No. 1, you can
stop leaks at joints, seams ani
eracks in pipes, boilers, heating sys-
tems, tanks, pails, auto radiators,
water jackets and erank cases,
tighten loose parts, reset stripped
serews, bolts and nuts, and make
dozens of other equally practieal
repairs—all at almost no cost,
and in emergencies without the
delay of waiting for outside help.

Smooth-On No. 1 is applied
without heat or special tools,
hardens into metallic iron and
holds permanently under any
pressure and on any metal, ma-
sonry, wood and tile. Leading
' power and industrial plants have
usged it for 35 vears, and with
this new booklet as a guide, vou
can make equally successful ap-
plications,

=

.| TRl lR

When vou know where and
how to apply Smooth-On No.
1, vou will make eonstant eav-
ings. Be prepared, Asgk us for
the booklet nnd h"._".' Smooi =
(i No. 1in 7-0%., 1-1h. or 5-h
ean from vour hurdware stor

No.1
CEMENTS IROM

Do it witf, SHOOTHON

SMOOTH-ON MFG. CO., Dept. 37
574 Communipaw Ave., Jersey City, N. 1.
Plesise send the free 8 mooth-On Repair Book.

Name. ., ..
Address.
4-38, . .
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Qlf ow it will look from any outside view-
point; and by removing the roof, can study
the exact arrangement of the interior. In
nearly every case the owner finds some-
thing he wants changed—something that,
had the change been delayed until the
full-size house was partly or wholly com-
pleted, would have cost much more than
the money spent for a model.

In landseaping his buildings, Wise must
turn botanist. He has discovered a striking
similarity between many common weeds
and the trees and shrubs usually planted
about buildings. So he hires youngsters to
collect weeds for him. These he dries,
trims and colors and he has strikingly
realistic “model” plants. Goldenrod, dried
and properly painted, makes excellent elm
trees, Very realistic sagebrush can be
made from dried Queen Anne's lace picked
when it is going to seed. Care must be ex-
ercised to have the plants on the same
scale as the buildings they surround.

In building models, Wise uses power
tools such as drill presses, seroll saws and
lathes. However, much of the actual work
is done with knives and files. He assem-
bles his factory models in Cleveland if
they are to be photographed and used
there. He also does considerable work at
Akron, in a workshop that occupies part
of his garage. Now he is designing a port-
able shop that can be carried in an auto-
mobile trunk. This will include a power
lathe and scroll saw.

ﬁ:&Z}Q’[ade Hotels Are Shipped

to Ocean Bases of Air Line

Two prefabricated hotels, shipped com-
plete from walls and fixtures to shower
baths and ash trays, are being assembled
on Midway and Wake islands in the Pa-
cific for the convenience of transoceanic
passengers and crews of Pan-American
Airways. Each hotel comprises forty-five
rooms. Designed for the tropical climate
of the south Pacific, the hotels are of frame
construction, two wings jutting out from a
circular lobby, with wide verandas. Each
room has a shower bath, and hot water is
furnished by a solar heating system. Beds,
coat hangers, cashiers’ cages, inter-room
telephones all were included when the
ready-made hotels were shipped from San
Frangcisco. /)

f//s*/a;:.

{Continued from page 133A)
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HOW SKINNY YOU
WERE A FEW
WEEKS AGO

NOW | KNOW THERE IS
NO EXCUSE fOR BEING

SKINNY

Amazing Gains in Weight with New
“T-Power” Ale Yeast Discovery

E"VEN if you never could gain an ounce before, remember thou-
sands of skinny men and women have put on solid, naturally
attractive flesh this new, easy way —in just a few weeks!

Not only has this new discovery brought normal, good-looking
pounds to hosts of thin people, but also naturally clear skin, free-
dom from indigestion and constipation, new pep.

Scientists recently discovered that thousands of people are thin
and rundown for the single reason that they do not get enough
Vitamin B and iron in their daily food. Now the richest known
source of this marvelous body-building, digestion-strengthening
Vitamin B is ale yeast. By a new process the finest imported ale
veast is now concentrated 7 times, making it 7 times more pow-
erful. Then it is combined with 3 kinds of blood-building iron in
pleasant little tablets known as Ironized Yeast tablets.

If you, too, need these vital elements to build you up, get these
new “7-power" Ironized Yeast tablets from your druggist today.
Then, day after day as you take them, watch flat chest develop
and skinny limbs round out to natural attractiveness. Constipa-
tion and indigestion from the same cause vanish, skin clears to
normal beauty—you're an entirely new person.

Try it—guaranteed

No matter how skinny and rundown you may be, try these new
Ironized Yeast tablets just a short time, and note the marvelous
change. See if they don’t build you up in just a few weeks, as
they have thousands of other men and women., If you're not
delighted with the benefits of the very first package, your money
will be instantly and gladly refund

Special FREE offer!
To start you building up your health right away, we make this
1 absolutely FREE offer. Purchase a package of Ironized Yeast
tablets at once, cut out the seal on the box and mail it to us with
| - a -:hppm% of this paragraph. We will send you a fascinating new
- : w book on health, “New Facts About Your Body.” Remember, re-
rojessisnal sults guaranteed with the very first package—or money refunded.
- »# At all druggists. Ironized Yeast Co., Ine., Dept. 534, Atlanta, Ga.

When writing to advertisers please mention Popular Mechanics
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BUILD IT e
YOURSELF .57 .
- | | g

th g

DOENUT
CORDS

Build your own middet autos,
coastingd derby racers, coaster
wagone, scooters, bicyele trailers,
wheclbarrows, etc., with 10°x2%*
MUSSELMAN DOENUT CORDS
mounted on ball bearing cad=
mium plated steel disc wheesls,
Their performance has amazed
tire people everywhere. The in-
ventor is the same A, J. Mussel-

man wha developed the air wheel
for uirplunc‘.'l used the world
arcund. Tire requires only 12 to 15
Ihs. of air to carry loads up to 200
Iba, per wheel. They take bigger
Ioads with about half the efort,
When you watch them float over
road bumps, you see why they are
winners in consting contests. No
wonder l!hl.!,' are revolutionizing
the * tire Industry. They even
coast farther than any other tire
bulle regardliess of price. Yoo can
now build any of these vehicles
in a few evénings spare thme,

Simply send 25c
tordetailed work -
ing blue prints of
any vehicle
shown, cxcept
Derby Racer, and

Every derl
raceror mid-
get auto
egquli ed
with MUSSELMAN
DOENUT tires and

Ask for wheels has an advan-
FREE mge. Donot handieap yourself
Catalog because others will have them.

Get this consring derby build-
ing set that includes these MUSSELMAN
DOENUT tircs=—the fastest tires eover
built, And the same fast ball bearing
disc wheels, tos. Don't gamble on Io-
ferior tires and wheels if you are out

T eetr— il . : b TSRy

Our dewiled working blue prints show you how 1o build
your chassis with good self-equalizing brakes nnd a
steady, safe steering control, and they cost bur ffry
cenis. S50 you cian see l'nrhfnunzlf. the amazing r-
formance of the MUSSELMAN DOENUT tire and wheel, we
willsend you your FIRST wheel withtire (oneonly)at as al
IJIIceni' 200 pr id anywhere In the U. 5. (Canada $2.50).
f vou are not delighted, retum it for full refund. Send for
detuiled working blue prints of Derby Racer and Midget Auto
Chassis combined and ask for FREE catalog.

MUSSELMAN PRODUCTS COMPANY

6247-D St. Clair Ave. Cleveland, Ohio

Inter-Room Speaking System
{Continued from page 583)
reduced by means of the resistor which is

‘built into the 110-volt line cord. Direct-

current voltage supplied by the voltage-
doubling ecircuit is about twice the a.c.
line value at the low-current drain of the
amplifier tube. Suitable electrolytic con-
densers and a small choke are used for

Above, rear view, showing combination a.c. switeh
and volume control. Below, uaderside view of base

this purpose and for filtering. Microphone
current is also supplied from the same
source. An original priced parts list and
further information, can be obtained upon
application to Popular Mechanics radio
department, without charge.

Each speaker is operated from the am-
plifier located in the opposite cabinet.
Since each speaker requires two wires to
connect it to its respective amplifier, the
4-wire cable can be connected perma-
nently or a 4-prong connector-plug and
socket may be inserted at any convenient
point in the cable. An enlarged blueprint
of the layout and wiring diagrams is avail-
able if desired. Construction is quite sim=-
ple and all parts are standard.
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FAST SELLERS AT ROCK

3000 BO'I'TOH WHOLESALE PRICES.

Opera and.
Field Glas:

No. V17. Poeket =lae opern
and feld gless, with fne
quality lenses, which clearly
magnlly objects. Useful for
all sport evenits and nature

study. Bells for 500,
Sample 2Te Doren 51.45
iy Matrimonial | ]
Ne. 3300, witn | T Hermometer ==
these trick cards | Mo, J464. A

—ya11 can make
the cards appear
0 reduce o slEes
—Elmply and
easily, Fun too.
Bells tor 10e
Sample 3c Doz~
en l8c

new novelty.
When bulb is |
laced in the |
uind, it registers
like a regular
thermometer up |
to varous degrees j'u

marked on curd,
such as, In Love,
ete, Sells for 10e.

Joalouswy, Anpgry,
Sample 6¢c Dozen 65c

Jokes —
Novelties
K most pop=
ulnr numbers
are shown in
our catalog—
All at whole-
sale prices.

Shaving Deal

No. D73 consists of, 10 Double
Edge blades, 1 tube of Shaving
Cream, 1 Styptie Peneil and 1
Genuine Goodrich  Hone, all
wrapped together with cello-
phane. Sells for 50¢.

Sample deal 20¢ Dozen 52.28

Two Color Pencil
No. R270. Oper-
ates as if by mag-

et ——————————
' 1e. A few turns of

the cap to the right and a black lead :1[11|.|1.-1Lr.~=: a few
turng of the cap to the left and a red lead appears.

Movement is dependable. Barrel and cap are finished
in black; attached clip and band in silver like metal.
Sample 15¢

THAT GI.IOI(

Dozen 51.45

WITH A
BAHE

Sells for 250,

A NEW

DEAL

o J
No. D143 Fasy Sales—N ﬂtmnfilh‘ advertized products.
Consists of 6 Wm, A, Rogers tea spoons: 1 box of Wm. A.
Woodbury face powder and perfume; 1 lipstick inmetal ease;
1 rouge compact. Each set in a gift box. Offer the toiletries
for 89¢ and give the spoons free—POSSESSES SALES APPEAL,

Looks Like a 84 Value. Wild Fire Seller.

SAMPLE 49¢ DOZ.48¢c5:%! GR. 46¢5%5%

IETA

MAKE BIG MONE

Every purehaser
gcts something.
Each package bears
a number. Pur-
chaser pulls off e
of the “taba’
front of cabinot ot
18 maaly, -|.1JJJ=!'|' 4
n number on baol
of tab — this same
number appears om0
the package in the
back of the cabine
nnd identifies b
Fur'khur' Eo .||l-'L Hi" (i

or the number

SENSATIONAL BARGAIN
n'MI

\ |
y wpw §TYLE G H*ﬁ ATk AZ s’ [/

pulled, It's excir- I’l.
ing — creates sis- [ ::::::::.:
pense,  Drug and ||

variety stores, (iil-
ingE stabions, aniise
ment ploces, ete,:]|
are a few of the{t

FARLY BrQapal wﬁ'

This is aalmnh:';.:
new, novel, differ- BRINGS IN $13
COSTS 3
YOou 6.90

ent, An n|;||1-nrlunit3.' for vou to
Cigarette Lighter

minke as high as £10 to $35 a day.
Write i{rr partioulars today,
S UNEEENN Mo. M243. (ictapon shaped
lighter, Convenient to earry

(Bhipped by express or freight only. )
Efficient, dependable and easily serv=

Sample 6c Dozen dlc

in hand bag or pocket,
ioeid.  Sells for 15

Guaranteed
3 Years
No.V236. Watch.
Bmart looking and an
accurate HI-F"]H"t"I'“"T.
Has a non-breakable
cryatal and s non-tar-
nighing case. Size—suitable for ladies or men. Fitted with a
mmetal or leather wrist band, Money back if not pleased,

Belling price $3.45, Sample $1.79

I.ATEST IN FOUNTAIN PENS

No. R30. I'T'5s NOVEL AND USEFUL. Jumhbo size—sells
on shchit. Hulelz about 20 times more ink than ordinary foun-
tain pen. One filling will last for weeks, Fitted with a smooth
writing 14-Kit gold plated point. Length 314 inches, Dinm-
eter 1 inch. Selling price £1.50.

Sample 69¢ Dozen $7.92

FREE

Hot off the press. Shows
over 3000 fast sellers at
rock bottom wholesale
prices, 196 pages chuck
full of bargains and 15 Big
Money Making plans for
agents, jobbers, ete. This
atalog 1s FREE—SEND
FOR IT TODAY.

Please allow extra for
shipping charges.

wholesale catalog,

SPORS LOMP

LE DE&TER ==

2-36 ELM ST.

spons co- LE CENTER, MINN.
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Ba well
Crroomed

w

I have found something
; —just what we've been look-
ing for. A single application of Lucky
Tiger Vegetable Oil Hair Dressing tames
your dry and wild hair right mew...and
mother says it has ‘'em all beat as it does
the job ina jiffy. A small bottle has lots of
mileageand it's not gummy or sticky,in fact

Lucky Jiger

HAIR DRESSING
Doubles Your Looks

Yes sir—I know, I have tried it. It not
only doubles your good looks but also
gets rid of dandruff and scalp irritations,
all in one operation...and costs so little
at druggists and barbers you can afford to
be groomed all the time. .. and that
pleases mother still more and a lot of
other folks ... or you can just send the
makers a dime to pay packing and postage
and they will send you a week’s supply.

LUCKY TIGER MFG. CO.

Dept.216 Kansas City, Mo.
Print Your Own

sle, mrﬂlh

' Big Prafils; rles

i, pea gy I‘rini:: likr Engray 5‘::—:

I 1'1"1 ur 148, fox Frin ont and ll.dﬂ-lﬂ:.." 2
'l'lllw;l'r COMPANY, A Maridan, Cons.

nOIIBI.E Vacation FUN with

PAIR e
[”{Hs WOODEN! SAFE! BPEAT
GIVEN PORTABLE ! = R,

READY IN 1 MINUTE!

Marvelomm  new  namesinkabis

Fedd-Flint seis up, takes down in

ope  minute!  Halel Uses ong
i 1i p..n- e T b 7 ‘BWF-::I.' ‘HTI‘ krowlny, low  prices

Enie il o . tedd, el ekrodnr,

STRONG.  Licht, Foul-proef!  Briced faw, FHEE DARS Dfer!

MEAD GLIDERS, 15 5. Market St., Dept. FE-4, CHICAGO

With =)
ey —

wwu huregl

Cawes Feady B0 use’ Donhles vaen-
thom plessure. Mush i0e for big,
Hiimiruned

L TLATTET 1 iy

)
.
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<<u:)iving Among Sea Killers
\ {Continued from page 511}

Usually octopuses are very timid and
retiring, When first they take hold of a
diver it is out of curiosity. If there is an
accident it is because the diver makes
some false move. We carry knives, but it
is a mistake to attempt to cut an octopus
for it will then attack. Divers fear them
most because of their ability to hold the
diver on the bottom. For divers cannot
stay down as long as they wish. There is

Wreck of the sailing ship, “Jewett."” The dots in the
rigging are buzzards

a charted safety period allowed for each
foot of depth. Staying over this “safety
time” entails longer decompression time
when the diver must hang suspended in
the water until the nitrogen gas gets out
of his system so he will not suffer from
bends.

The bends are nothing more than in-
ternal pressure built up inside the body
by nitrogen. The air you breathe under
normal conditions consists of about twenty
per cent oxygen and eighty per cent ni-
trogen. You exhale practically all the ni-
trogen. Under pressure, like in a diving
suit, much of this nitrogen condenses in a
liquid form in the diver's lungs and en-
ters his blood stream. It is particularly
deposited in the fatty tissue, in the liquid

{Continued to page 140A)
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HAS FILLED HER BARE CUPBOARD

WITH ONIONS AND STEAKS AND CHEESES;
HER STOMACH FEELS CRAND

SINCE SHE KEEPS TUMS ON HAND...

T ———————— ———— — ———————— ————— —— — T ——————— -

CanYou Finish
This Ying \e ?

5250 cA* CASH

And 100 Other
Valuable Prizes for
Best Last Lines

NO ALKALIES FOR
ACID INDIGESTION

ILLIONS have found they do not need to

drench their stomachs with sirong, caustic
alkalics. Physicinns have said this hahit often
brings further ncid indigestion. So much more
sgafe and sensible 1o Sjm"l{"' carry a roll of Tums
in your pocket. Munch 3 or 4 after meals—or
whenever troubled by heartburn, gas, sour stom=
ach. Try them when you feel the effects of last
night's party, or when you smoke too much.
Tums contain a wonderful antacid which neu-
tralizes acid in the stomach, but never owver-
alkalizes stomach or blood. As pleasant to eat
as candy and only 10c at any drug store.

TU Fﬂl THE TUMMmY

TUMS ARE

A Valuable Prize For
Fveryone Who Fniers

BUILD YOUR OWN

Slow Speed Wind Charger

from old nuto genorator.
money bullding for others,
play radio,

guaranteed or dime refunded.
LEJAY MANUFACTURING COD.
1447 W. Lake St.

We show vou how, Make

Light your bulldings wnsd
INme (eoin) brings eomplete plans and
catalog, with 2 other generator changes. Satlsfaction

Minneapolis. Minnesota

Can you write a Iast line to this jingle? It's casy!
It's fun! And your *1ast line'" may win one of the
158 valuable prizes! 1st prize—3$100.00; Znd prize—
$50.00; 3rd prize—3§25.00; five prizes of $5.00 each;
fifty prizes of §1.00 each; 50 Eversharp pencils; 50
hunting knives. Every entrant will receive a worth
while gift besides. Ger your information about
TUMS from the advertisement at the left, then
read the simple rules,

SIMPLE RULES
Write your “last line™ in dotted line, tear out whole
advertisoment, and mail with your name and ad-
dress to the pddress given below, If you submit more
than one entry, simply writo your additional *last
line™ on o plain shect of paper. But EACH “last
line™ submitied musi be accom ied by the
wrapper from a 10e roll of TUMS which you can se-
cure at any drug store,

Elaborateness will not be considered. Only sidll
with which “last line"' Iz completed, and neatness
will count. Every entry will be individually consid-
ered and acknowledged with a worth while froo gift.
No entries will be returned, Judpes will be chosen b
officials of the A. H. Lewis Co, In event of tle, dupli-
cate prizes will be awarded. All entries must be post-
marked not later than midnight of May 31st. 1936.
Prize-winners will be notifled as soon as awards aro
made,

Address your entries to Contest I ent,
Room 15-A, The A. H. Lewis Co., 4th and Spruce
Streets, St. Louis, Missouri.

NEW AUTOMATIC ADDER, $4.75

Makea adding easy. It's accurate, quick,
durable and easlly opersted. Capacity 8
3 columnsd, Saves time, brain work and errom,
B4, 000 ]l owners. Fully guaranteed.
Price $4.75 delivered,  Agents wanted.

J. H. BASSETT & CO., Dept. 4, 1458 Hollywood Ave., Chicage, IiL

From prnﬂ!m“ gvery eonntry- In the world come thomsands of lotters of

n, preciation rnr AUTOMYWER,"” the remarkable book which hos solved ALTO
their rh-c'tﬂr.ul W0 Dl .H'I'-II'“"-\-J R can also el pou how to furm =erap POWER

Into oy L Ehowe ',l: 1 how gasily auto generators are converted Into =

A, o, and 1I ¢ generntors and motors with voliage rom 2 to 1000 volls, for

MOWER, LIGHT, Wi I r I\f. RADID, SOUNI) BYSTEM; amd, in [aet,

for whatever Dru.:'tlm |.|.It-'| an you desire,

A SPECIAL FEATURE: A 15 H. P, 118-YOLT, A. C. MOTOR FOR CONSTANT DUTY

No previous expericnes or I'I-lll:{!hl.! tu(‘ll.-] arp needed.
this knowledge the same as thousands of others have done,
ninly written that all you have to do 8 to follow the Eimnlr instructions,
E{nn:. of the changes ean be made for as Lttle ns §1.00,
driven by witil, water, the fan belt of an suto, oF by I.q.'r‘g m.n I:nmrrr Zﬁ
cinl Instructions for direct pr Jlr.plier driven generators R
given to the readers of AL
Bend for this book today while the price la still only

AUTOFPOWER, INC., Dept. B, 410 5. Hoyne Ave., Chicage, Il

$500.

R

You, too, ean cash In on
This book i« so

chiefntorns ean be

OPOWER. F Full particulars lrlt.h unh book.
1.00 post pald .,

00 IN PRIZES

When writing to advertisers please mention Popular Mechonics



140A

TE SYSTEM

4 495 Exx

® Don't be aslave to pump-and-
carry drudgery for another yearl|
For only a few cents a day you
can have water under pressure
anywhere in the house. Before
you buy any home water system,
get our big free book—it tells
you what this dupendubla, eco-
nomical system gow

can do for your
home, no matter
from what source
you draw your
water supply.

y(OM

Lowest price
ever guoted

MAIL COUPON FOR
FREE BOOK |

Falrbanka Maree & Co.
) 8. Wabnsh Ave., Dept. 47TR1
Chicago, Illndls
Flease send me your Mustrated free book
Oon Wiler syeteme
My source of water supply fa:
--lake ____Shallow Well _
- Hpring __ . _Deep Well
Have you electrielty?

--Siream
-Clstern

_.Yea

F LT e —

Ly T

FAIRBANKS-MORSE

HOME WATER SYSTEMS

Engine or Motor driven [or every form o home wie

) 1 y;u're

NAUTICAL or AERONAUTICAL
get this Catalogue o scentific Equipment

lanea

and Acceasories for T'xh'lhllmn nnid Fl_'p‘itlu Model Ai
anid “]mr'ri Boats, including *
Propellera, Parta, Fittings., Send 3c now and get your copy.

INTERNATIONAL MODELS CO.
178T Broadway Geaneral Moters Eldg.

‘IMP" AC:CO Gas Motors,

..[‘

MNew York

\
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{Continued from page 138A)

joints and along the spine, It retains its
liquid form because it is under pressure.
If you should bring the diver suddenly to
the surface that liquid nitrogen, now that
the pressure is removed, returns again to
a gaseous form. It causes bubbles in the
blood, in the joints and along the nerves
beside the spine. The pressure is terrific
and the pain excruciating. Blood vessels
will burst and should one burst in the
brain death is instantaneous.

By decompressing the diver, holding him
at easy stages for periods of time during
his ascent, you give his lungs a chance to
gather what gaseous nitrogen has devel-
oped and exhale it. Eventually all the ni-
trogen will be returned to the lungs by
the circulation of the blood and exhaled.
At such a time the diver can come out of
water and will have no ill effects.

We study the habits of the creatures
with which we must work. We first un-
derstand the causes that create certain
dangers, then we use our own intelligence
to avoid them. During four vears of div-
ing neither I nor any of my boys have ever
suffered from bends but we have been
scared at times when we were fouled on
the bottom and visualized hours and hours
of “over time.” But we always came out
all right. I once fell off a wreck under 110
feet of water, jammed my lines and spent
a wicked half hour. I was a little seasick
but a proper decompression and a few
whiffs of good sea air cured it.

The most thrilling diving experiences
are those that come so unexpectedly that
things happen and are over before one has
a chance to recognize the danger. Octo-
puses, being temperamental, sometimes
provide such incidents. 1 have had only
one battle with an octopus, and that oc-
curred through my own fault. Apparently
I didn’t stand still quite long enough. That
error nearly cost me my life, and as a re-
minder of it I have the tentacle which
took hold of me with a deadly grip pre-
served in a large bottle, It measures just
eight feet so I know the octopus must have
spanned at least sixteen feet.

The incident occurred off the lower coast
of Mexico. We were looking for a place to
film some submarine shots. We found bot-
tom at fifty feet and I went down to have
a look, hoping we might find some pic-

(Continued to page 14ZA)
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New Up to 50% on oil cost.
Pennzoil L e ;g% on gasoline.
Pt On valve an
Saves piston ring repairs.

Buy New Pennzoil from independent dealers everywhere.

Your w ticks 157,788,000 times a year. Time ticks on.

You trust vour waich to keep you on
time, as you trust Pennzoil in your
motor, to take you farther...safer
Like the springs in your watch, New Pennzoil
works unseen. But it’s just as dependable,
for New Pennzoil is all oil — all lubrication —
with sludge-forming elements completely re-

moved by Pennreoil's own process.

When you use New Pennzoil, you get more
miles of safe lubrication per quart or per gallon
—fewer oil changes—Iless “adding a quart.”

Mambor Menn. Geade Crods O Assdi. Permit No. 2

* p PENNZOIL OE 4 %

g Puee |'ﬂuu
ﬂ“ Jh%

FENNZI:IIL

HAGKETS
AT HOME!

=Yes, you ean sarn feal money 88 hame

wiringing tennm mecketsl  No sxpetiepes

- el LEARR JOW To EdsiN sty

R this greail opimirtuni in mew bo make $30 to $109

Set Perma-Tox Silk Strings, | TE50 0 e iialie o Sy i £ Sl
directions, prepail B W. A BICKEL, 809 W. Madisen, Dept. 1354, Chicagu, I11.

This prantionl hand ook, for fishermen, is
n fllﬂn-'l.l.lhll reel ksl lulr]u to better finh-
gl It el huw ad why Creek Chub

Trime-bi=Nutire Lares sl Fliss Osich Mose sl

Illnllr Fll-hl Bnu'l.i:‘l.l.l.u Nesrated! Sent FREE

e
= cﬂ““ I:HUI BAIT COMPANY
414 RAeadalph B4, Garreil, s

E

ronstruotion with shaped hull, turned wood printed fbre
patteras: 60 davits, 30 llie boats, 16 Il'lm-hu, 24 stalrways all rast
metal: 1000 :mrlh-::lm teeautiful zul.tnm!, oolorse: full size 57 Post-
Plan, detalled instructions, everything ln Complete Kit, paid
Send for Catalog of Model Boats and Planes—5es

IDEAL COMPANY, 26 West 19th Street, NEW YORK

Trailer Travel #agazine
= o 4 If intereated In trafier lore, ns owner, bullder. buyer
nlw“i?" you want the only m%mvnm ex-

e oAk AR optn i s ":%me -
For 12 issues mall $1, or for skmple copy 10c

TRALER TRAVEL, PM4, 180 M. Michigan Aw., Bl'hln Ul ineis

CORONA will

help with that
SCHOOL WORK!

Better gchool marks for the chiliren when
home-work is neatly typed. Better preparation
for business life, too. Anyboedy can learn to type
on Corona—and anybody ean afford one, too,
under our liberal new finance plan

...ONLY #1°° PER WEEK.

Just think, $1.00 per
week buys & brand-new
CORONA STANDARD
with Floating Shift, §
TouchSelector, and every
thing you nead. Carrying

ense and self lessona in-
cluded, Ask for booklet]

cmmmame==-MAIL COUPON TODAY.ccaceeaaa
L © Bemith & Corona Typewriters, Desk 4
723 B. Washingion Bt., Byraouse, N. Y.

Pleass send Corons booklet, also tell me where I ean
nrrange free trial

o Ry BT e o A MR T et S S e T s

[ e N S e

LH | o, N —

.----.-p----------------------------.—.q
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R E s E T L o o s E (‘:ﬂrea:que wreck that would add “color.” 1

Fixtures with
Plastic Wood

G .
HANDLES LIKE PUTTY

Now you can quickly and easily reset loose bath-
room fixtures, loose tiles, seal unsightly cracks
around bathtubs and sinks, seal floor or baseboard
cracks, for only a few cents—with this wearproof,
waterproof Plastic Wood. Just press this putty-like
preparation into place and it dries quickly into hard,
permanent wood.

USE THE GENUINE

Genuine Plastic Wood is actual wood in putt
form, when dry it is hard wood that can be sandr:J:
sawed or carved—will hold nails and screws per-
Iuct'lg'—will adhere to any clean, dry surface—
wood, metal, porcelain or plaster—can be painted,
varnished or lacquered perfectly. Genuine Plastic
W:ml:_i is waterproof, weatherproof, and grease-
proof.

Ask for the Gen-
uine Plastic Wood—
sold at all leadin
paint, hardware an
variety stores. Comes
in nine different
colors.

Plastic Wood also comes in white
which is ideal for bathroom repaire

MAN IN EACH TOWN .0%.":x

reflectors, mirrors, etc., by new method; no capital or ETICE o=
guired. Outfits fur Frea particulara. Write Today!
GUNMETAL C0O., Ave. M, Decatur, M,

Keep Tools Sharp

Woodworkers everywhere are Invests=
ing in this new bench w-eli grlqd of
Nova Seotls stona, 14" By 2% Inee.
Patented tool holder enables ot
sharpening of all bevel edges. DIJut
water pot. Abrasive stlck lor truing
up stone ineloded, liﬂmﬁald inT.8.,
without motor. Money- gunrabtee.
Est. 1827. Buy of dealer orsend check
with dealer's name IPres tolder.
LOMEARD & COMPANY, INC.

130 Middissas Avenua, Somerville, Mess.

found a deep, black hole in the rocky bot-
tom, and decided to explore it. Cautiously
I descended into the hole, which was about
twenty feet deep and forty feet in diam-
eter. As I neared the bottom I found se-
cure footing on a shelf of rock. Standing
on this ledge I peered downward and
spotted two large octopuses. They seemed
to swarm over the entire bottom of that
hole. My first impulse was to get out of
there but I suppressed it temporarily. I
decided the safest thing I could do was to
stand still and make sure whether I had
been discovered.

That question was quickly answered
when the larger of the two octopuses ex-
tended a tentacle and began touching my
leg. I remained motionless, scared stiff,

with my arms folded so my bare hands

were hidden in my armpits. Fortunately
the monster did not attempt to wrap its
tentacle around my legs and yank me off
that ledge.

After a long minute or two the octopus
moved away to join its mate, while I
hooked the toes of my lead shoes under
some rocks and inflated my dress prepar-
ing for a quick ascent. When I let go and
started for the surface, I realized it was a
dangerous move. Apparently the devil
fish hadn't satisfied its curiosity, for before
I could get out of reach it whipped out a
long arm and fastened on my ankle. Luck-
ily it must have been walking on loose
gravel for it was jerked from the bottom
as I shot upward.

Ordinarily, with no anchor, an octopus
would let go. But this one didn’t. By the
time I reached the surface it was swarm-
ing all over me and to release me from
those crushing tentacles my attendants
had to hack off several with axes.

Before we left we spotted several cav-
erns in which we knew lived very large
octopuses, We are returning there this
spring and you can bet we will have nitric
guns, burlap coveralls, and any other gear
that will help us make the one big scene
we have always hoped for and never at-
tained—the authentic battle between a
giant octopus and a big shark. It will
probably turn out to be an awful headache
for us, but just the same it will be a swell
battle scene. Anybody want to come along
to referee?
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WANT n new business
profession of your own,
with all the trade vou ean
attend toT Then become
a foot correctionist, and
in n l‘m.r ur-nk!l earii big income in #erv Il'u feos,—nat medieal
nor chiropody —ensy terms for home training, no further capital
peeded, no goods to buy, no agency. Established 1804, Addreas

Stephenson Laboratory, 1 Back Bay, Boston, Mass.

ey o i e, 77 AP

E;T:"ﬂ‘,::“},:l‘}:‘r"ﬂ:ﬂ:,‘:ﬁ é,’:ﬂ,‘r Sond  pi Sure Mienrints PRER With Parts,
HAMMERBLOW TOOL CO. Dmpt. 104, GOE Third Bi. Wamnau, Wis,

U

SEND FOR THIS 100-

PAGE FISHING GUIDE
FREEI NOTED anglera

® paCourtney Hiley
Cooper, Ozark Ripley nnd oth-
e helped edit it 1dentifies fish
ineolors. Huit and fy casting les-
pong, Flhibdng hints, Every nnglor
wants this book, Write today !

SOUTH HEND BMT COMPANY
505 High 5t. South Bend, Ind.
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BIG MONEY/E

ASSEMBLING MEADS NEW

ortable

TAHES ANY
ouTDoARD

A 4hp.or fess

The GH 2 is sfrong as a
giant Yet Weighs only
50 LBS.!] Portable

PRICED LOW.

aﬂﬂ' PA‘I"AS TII.'H.I EUIlD

| ||| '!. I I [
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st r iy ’-H b2k T M wr
gyl e Lt e pro WT Afgre il . per
glian!

w  Porfectod  sluminiperBbod,

netrurieog fiC @

uQK-2» ‘"\_‘r
Paddle Boat

Quickly Converted ' ’
Into Speedy Sailboztl 7
e Moot vone g | $G00
i et Ui | PADDLE| |
”II I -. J-_I ”.I. ! G I“E "

H i il .-.ri_-.. ] &
RUSH DIME FOR | .
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imaginings began to take the form of little
sketches and the seratching of figures on
estimate sheets. The first job would be for
the foundry, the structural steel workers
and the machine shops. Giant cradles must
be constructed to carry the full-size ships.
Tracks and wheels must be designed to
support them as they approach each other.

Blueprints were made from rough draw-
ings. Then wash drawings of the ships be-
gan to appear on Grot’s office walls. Ar-
tists from the research department were
digging through libraries, copying care-
fully the designs and carvings for the
woodwork. Marine experts were at work
on reproductions of riggings and arma-
ments, The town was scoured for proper
period rifles, cutlasses, cannon and pistols.
The armory itself was making what could
not be bought. Already 700 workers were
busy carrying out Grot’s sketchings.

A great sound stage was set aside for the
battle sequence, and socon trucks were
bringing structural steel, motors and ma-

chinery. One hundred carpenters moved
in and with them fifty iron workers. Thir-

tv workers from “special effects” appeared,
followed by two score scenery artists.
Giant drops, suspended by great cables
and operated by motors were painted into
sky and horizon backgrounds, When these
drops moved up and down an illusion of
the boats being rocked by waves would
result. Instead of rocking the boats, they
would rock the background. The steel
tracks were laid and the machinery in-
stalled in the boat cradles. They were
tested, and the partly built boats were
majestically drawn together. Meanwhile
Grot's pen and brush continued to fly and
drawings of old-time sea towns, South
Sea islands, ship interiors and island pris-
ons were finding their way from his studio
to the drafting department.

On a back lot, part of another ship was
being built in a conerete basin which soon
would be filled with water. Along the edge
of this basin was built the physical repro-
duction of Grot's drawings of old Port
Royal. Everything built was a counterpart
of one of Grot's drawings. Some of them
were of peculiar shape, for the models are
often designed not architecturally, but for
stage effect, for illusion. Thus the model

Continved from
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of a ship's eabin seems to work into a fun-
nel effect toward the back. This cabin may
be only ten feet deep, but it will give the
illusion of much greater depth.

After six weeks, 400 extras erowd the
decks of the two ships, garbed in the torn
rags of pirate and oldtime sailor., On a
platform high above the action, cameras
grind as the ships move slowly toward
each other and pirates prepare for action. .
But the real stars of this scene are not on
the set. They are over in the machine
shops, the foundry, the electrical and
property departments, wrestling with that
sandstorm for another picture.

The production department finds there
are advantages great enough in stage
shooting to justify almost any expense to
stay off location. And some of the items of
bringing the outdoors inside are stagger-
ing. Consider a $75,000 waterfall set in
Warners' “Footlight Parade” wherein a
giant hydraulic jack lifts ninety-six girls
mounted on revolving platforms from
which a myriad of real fountains play.
This jack was built in the studio’s own
shops, used for one picture, then dismount-
ed, and its parts put back into stock. It
took 300 men, working four shifts, or
twenty-four hours a day, seventy-five to
the shift, five weeks to build this set.

The reason studios spend a fortune on a
single set is that better pictures can he
made in the stages than on location. Bet-
ter lighting is available and better sound
almost certain, A location trip to Hawaii
to make certain sequences for “Flirtation
Walk"” was abandoned when the technical
department agreed to build a Hawaiian
beauty spot including an ocean, an island,
fishing boats, a swimming pool, huge rocks
with ferns and a trickling stream, a wa-
terfall and mountains with palm trees. It
had to be constructed so 100 players could
blend into the background.

After drawings and blueprints were
made, an exact scale model was built. This
model was reproduced in plaster paris
with every contour of the ground, the
winding stream, the rocks, the water and
the boats included. The model was then
cut into strips and the strips buill to set
size sections, These sections, some thirty

(Continued to page 148A)
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FORD GASKETS ARE BUILT
T0 WITHSTAND
HIGH PRESSURE —

UNDER FIRE

Tae development of the modern high-
compression engine brought many new
problems. Higher compression meant
greater power and increased economy from
smaller engines. But it also meant greater
loads on various engine parts,

Many parts which served their purpose
well in ordinary engines could mnot stand
the added strain. New materials and new
methods of manufacture were needed to
meet the more severe requirements.

Forming the tongues in the steel core used in
Ford V-8 gasket.

Take gaskets, for example. Each ex-
plosion in a Ford V-8 engine exerts pres-
sure of about 600 pounds per square inch.
That pressure must be held in by the
cylinder-head gasket. And at the same time
the gasket is exposed to the flame from
burning gases with temperatures as high
as 3000 degrees.

To meet these conditions required the
development of an improved cylinder-
head gasket, It has a steel core between
two asbestos sheets which are mechani-
cally and permanently bonded to it. The
ashestos is so treated that water, oil or
gasoline will not affect it. A steel edging
around combustion chamber openings adds

These rolls bend the tongues over to hold
ashestos to steel core.
further strength and protection against
blowing out. This type gasket is best for
aluminum cylinder heads because it pre-
vents the electrolytic action which causes
gasket corrosion,

Regardless of where it serves or what
it does, the most suitable and most eco-
nomical part for a Ford is one which meets
Ford requirements. When replacement
parts are needed, insistence npon Genuine
Ford Parts will help to maintain the high
performance which was built into your
Ford car or truck at the factory.

COMPANY

FORD MOTOR

One of the punch

prosses in gasket de-

partment at tha Ford
lvu“ Fiﬂlll.

Partially completed
Model A pusket show-
ing how flange is curled
over asbestos Liner.

When twriting to advertisers please montion Popular Mechanics
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In every good work-shop

Millions of home-workers say that Jﬂ
3-in-One Oil is best for action [
t‘mnl‘.a of all automatic tools ;"‘-.— —
braces, wrenches) — motors, light

electric tools; prevents rust on
planes, rlnat:ls, saw blades — used
on oil stones it gives tools a keener
edge. Good workmen are never
without a can of 3-in-One Oil — it
gnm tm%l E:Erotectmn {Iuhncnt.ea,
cl B&l’lﬂ. C s rust) because it is
three fine oils in one. Get it for
your work-bench,

rul-#-'-'-'-'f”
Copami AN
o iENT 1
EaEvENT
RUET AND
TARNIEN

AUTO ENGINE SPEED EDHTFI.[]L

E== GOVERNORS

To control speed of any make of aute or

truck engine, regardless of load changes,
when used sa & stationary or poriable
power plant. Fully guaranteed. No casb
down. Governor spesd range Irom 400 to
200 RLP.M. Fine opportunity for established sgoncies. Cir-
culars, Mira. Candeo-Smith Gov. 216 No. L. A Bt., Los Angeles.

FREE CATALOG

Far HACHTNI‘JTS Toolmakers, Pattern=
makers, The Ideal Teol Chest for your trads.
Free Catalog

GEI‘I‘I‘HIH TOOL CHESTS
452 Columbis St. Daytan, Ohilo

CASCO

. BEST GLUE
USED IN 30 YEARS

d I’wxmimm kindrofgle, "WMGIM:H
Thomas Schrad /Hnﬂlm‘ Texas, winner

of the Silver Meda ! for tone y:afrﬂs#d‘u-‘dr.i-
mmﬁuﬁ' at riu an Franciico Pan American-Pacific Expo-
sitiom, "but never found to compare with

MIX TO SUIT REQUIREMENTS

Delicate work or heavy duty...CASCO builds
manently because it's uﬂulr different in actio n
Ordinary glue sets slowly bt EVapOration,
sets quickly, permanently, like cement, by chemical
action. 10 use...its sirength will amaze you.
Use CASCO. Take an expert craftsman’s w
it's the world's t adhesive.

FREE ] 2. vt vorde

Forty-thres illustrations . .. dozens of ideas an
building wed repairing things easily, quickly
and permansntly, Write your name wnd sddresn| S
of & peaany pnl!cnrd. Say ""Send free t;mpl. 8

snd copy of "CASCO Gluing Guide.”
Herdwars, Paini, Lumbey Dealers 5«00 CASCO,

CABEIN COMPANY OF AMERICA, Inc.
3150 Madison Ave, Depl. P, M. 430, New Yaork
e
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g&et high, were built of steel and lumber
and reenforced with concrete. They were
piped for plumbing, wired for electricity
and built to withstand heavy traffic. The
finished set cost only about $13,000.

One sequence in “The Midsummer
Night's Dream” called for magic cascades
and falls, for deer peeping out from among
trees, for frog men coming up from the
waters, for a shooting star that falls and
explodes a dancing fairy onto the green-
sward, for a ballet winding out of sight in
the heavens on a moonbeam, and a shaft
of moonlight that “pours on the ground
like molten silver” and shapes itself into a
dancing fairy. That moonbeam, a winding
stairway of light for the fairy dance,
weighed seven tons and carried the weight
of ninety dancing girls.

Because of such mechanical require-
ments, the men and women most in de-
mand in pictures are not stars or featured
players, but electricians, structural steel
workers, carpenters, designers, draftsmen,
women for the wardrobe and sewing de-
partments and artists for the make-up de-
partments. The man in overalls and the
woman in the apron have five times the
chance to win steady employment as has
the extra girl, dancer or bit player.

But let us look in on that crew wres-
tling with the sandstorm. Inside a sound
stage they built what looked like an enor-
mous tent, made of three partitions of
canvas, Inside the third tent, so to speak,
was the desert, with sand shoe-top deep.
Great papier-mache stones rose from the
stage and blended with other stones paint-
ed on large wooden cutouts, which in turn
blended with the painted background.
When they finished, everybody donned
masks and the director gave a signal. There
was a humming, then a droning. Little
eddies of sand swirled up. The humming
increased. Then it came, a series of blasts
and a rush of sand. Half swept from their
feet, half blinded in spite of masks, the
crew rushed out, satisfied.

Outside the tents they had built a long
wooden box or funnel running from inside
the canvas to a mounted platform. Up
there a load of fine sand was slowly poured
into an enormous hopper. Just below a
wind fan whirled the fine sand through
the canvas-lined box to pour out into the
set as a furious desert storm.
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An Old Town Boat is the shortest distance
to the beat fishing. It"s fast. It"s steady and
stordy. Open sporting boats are made of
tough wooden planking . . . reinforced where
the strain comes . . . sheathed with tough,
water-tight canmvas. Never spring, shrink
or swell, Never need calking. Always ready
for fishing and fun.

Have o look at the many models, illus=
truted in the free catnlog. Prices bhegin at
g68. Small boats for sportsmen, hig fast all-
wood models for family use. Dinghies and
rowhoats, All kinds of canoes. Write today.
Md Town Canoe Company, 234 Main Street,
Old Town, Maine,

“0ld Town Boats”

MAKE MONEY PRINTING ;.‘4

time. Easy o :
ting Presses 5123 new mgau mmlﬂﬂh

OTTAWA
IO T POR O
oot Make Money? 200" I sl
R fham 10 men, Ottesn esxlly operated by man w'g:

Faila trees —amws limbs. [se d-hp. engina for nl:l‘-wr
Wik 20 DAYE' TRIAL., Wriis today for FREE boak.

OTTAWA MFG. CO., 1741-X Woed St., Ottawa, Kansas

| TOOK IN $187 MORE
THE FIRST MONTH

Big Proflts in Welding

@ There are hundreds of profitable welding jobs
in every community, You can do them with a
Lincoln " Shield-Arc* Electric Welder and make
a real profit on every one. "Shield-Arc” repairs
broken parts of autos, farm implements, tractors
and other machinery, two to three times faster
and at one-fourth to one-third the cost of other
welding methods. Welds cast iron, sceel, alumi-
num, copper or steel alloys. Get some of the profit
in this new field. Write us today for information
anddetailsof ourspecial "free"course of instruction
to purchasers of "Shield-Are.” Use the coupon.
There is a Lincoln welder priced as low as $250.00..-”

LINCOLN .

Arc Welding " Free

HEADQUARTERS - The Linceln
Elsctric Co., D
" UU-240, Cleveland, Ohio

.-"" Plense pend me free information
#* about “Shield-Arc™ Welders and

‘__,..F":,n.ptru:ﬁm- to users,

Cd

1’_,:"' City e Sinte.

Hm

Bag. LL 5. Pw. Od, .

NO GLUE —NO NAILS —NO WHITTLING
Simply insert with loose rung.
Potentad. Box of 30, ausrted sises, 75 conhi
AT HARDWARE STORES —or 25 cents by mall te
A & F. FRODUCTS, 3 West 3Ttk SE, N Y.

GREAT
News for
Fishermen!

Remarkable in-
vention ;,.Ett.ilﬂ:q;
izes'" stos

rods —action -
tained only by
new ani exelusive
Gephart Process
of *Actionizing.”

Alse new streamllne Vacuum Fit Ferward Grip

Be one of the first to enjoy Actionized, Vacuum Fit Gep-
Rods. Btylea for Bait Casting, Fly Casting, Balt Water.
Bes your dealer ot onee, Send {or free {older,

GEPHART MFG. CO.,222W. lllinois St.,Chicago

Speclallsts In Steel Flahing Rods

When writing please mention Popular Mechanics
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;ll Now a New 'CUB"

E,

EASY TO BUY...EASY to FLY

HE New “"CUD"™ ls a finer alrplune

PR T

easler @ an ceful as a g

Plf ﬂnlf To ses this beautitul M';.{.'L-'u Is to want

s4 o to fiy It. For the past two years we have

bean developing and tos the many

CASH Improvements now found In this new

in CUB. Now moroe than ever It's the blg-

an Tl?:;.ﬁ It{h valus E‘ tha wg;ld, ﬂiﬁﬁ'

com ns earnsd o world-

wide reputation f[or eafety, stabllity,

FLY AWAY on y
il'l- a HEW siurdiness and ECONOMY., The CU

In BAFE | . . and It eosts less to run than

Ll I¥ 5 small car. HNow, the New CUR glves

you lmorn mnm.,l mntlii ﬂlﬂn' ::11&

Bslance in Essy ampm o1l gt sight "*ﬁlunh o8 I8 ?I::un:;

Monthly Pay- | . . §1470 and we teach j?:?u to fly FREE,

menks Don't buy till you see the mew CUR.

a It's the plane you've been walting for.

Ready now [or Immediate delivery.

“America’s SAFE Airplane”’

Send 10¢ for Bx10 Photograph of "CUB" and Specifications

-—

TAYLOR AIRCRAFT CO.

Mo. 4, P Street, BRADFORD, PA.

@ THE NEW "CUB" IS SAFE @ ECOMOMICAL @ STURDY @ STAB

PIPE Al
SMOKERSUI A2 I3 TR

The new Patented Murphy Pipe Tip m'll::ly Increases the pleasure
of tﬂfe Fmoking becsuse,—(1) you get o COOLER smoke, (2} no
dirpet amoke siresm sgainst tongus, PREVENTE TONGUE
BIUTRN, (3) prevents sallva from anmnlw?ﬁ nnd nssures o DRY
HEEL, (4) a dry bowl always glves SWEETER aroma, (5) pro-
tegis TEETH and saves dent

Btem—no repalr bills. gy F AG E N TS

Pal. Ma. 2,017,351
WANTED
Write for Details

STEM
Murphy Pipe Tips have a smoke ex jon chamber with an air
inlet 'l‘hlchpzllnﬂ the amoke to C(g?_lnﬂ befors entering mouth,
This revolutionary principle takes all the “curse' out of pipe Fmok-
ing. EVERY pipe smoker can UBE it at OUR RISK. Mall 25
for 2 Tipe. If not sstlafnctory, return in ten days and get your
money back. Agents can sell to stores or direct. Write I.ulfm)'.
THE MURPHY PIPE TIP CO.
781 Society for Sln'i'ni_l Bld[.. Cleveland, Ohio

llis, (0) prevents chewed up Pipe

>~ BUILD THE “QUEEN MARY""

[ Bﬁiﬂ'@' Compleis kit, ready NOW, for seale model 20 inches long,
¢ of Britain's super liner arriving New York in Aoy, Kit ineludes
i somishaped balss wood hull, hardwood veneer decking. lifo
boats, propellers, and anchors, printed colluloid window strips,
paints, and cement, Materials for all spars, fttings, ete. f
25 x 38-in. nocurate plan, exact model nize with 4 large
Eﬂﬂnﬁﬁlu'll#l drawings. ﬁuﬂ l.:rl-ru:num Emnphl-l kit sent
it . Ay Posiman us lew cen poatage. Flans
alono 50 postpaid.

MODEL BUILDERS GUILD
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Mystery Fires
{Continued from page 523)

his wealth by owning and operating one of
the world’s first fire departments. He or-
ganized his private battalion, attended all
fires in Rome, and as flames licked through
a building he would offer the owner a very
low bid for the property. If his bid was
accepted, his fire fighters would go to
work to save the structure. If refused,
they stood by and watched it burn while
Crassus constantly lowered his bid. Thus
he became a great property owner and
Rome's wealthiest citizen, The invention
of hand syringes about 1637 and the flexi-
ble hose in 1672 marked the beginnings of
modern fire equipment and the passing of
the leather-bucket stage. Insurance com-
panies banded together to form fire squads.
As late as 1832 the insurance company
firemen idly let the parliament buildings
in London burn because they were not in-
sured. After that, an aroused public de-
manded and got municipal fire protection.

If you don’t care to watch the firemen
wet down the ashes of what was your
home, follow these “don'ts.”

Don't wrap cloth or paper around a
lighted electrie bulb to shade it; you can
start a fire in a few minutes that way.

Don't leave broken glass in a rubbish
pile or barrel too near the house; frag-
ments of glass reflectors tossed in a barrel
set it afire by focusing the sun's rays.

Don'’t light a cigar near your automobile
—it isn't always gasoline that flares up.
One motorist drove his car into the garage
when the radiator froze, blanketed the
front, took off the radiator cap and let the
motor run. There was not enough aleohol
to prevent freezing, but enough to flash
and burn the garage when he lit a cigar.

Don’t put a penny in to substitute for a
burned fuse in the house lighting circuit
unless you want to start a fire in an un-
expected place.

Don't use hot bricks to warm up the
bed; a woman burned to death that way.

Don't leave the goldfish sunning them-
selves where the sun might focus through
the bowl and ignite curtains or rug.

Don't stow your umbrella behind a ra-
diator or against a chimney wall. A motor
bus was destroyed when an umbrella han-
dle of combustible material caught fire
from a heater.

Beware the self-starting blaze!
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“marble-base”’
patching plaster
doesn’'t shrink

Rutland is the original patching plas-
ter containing genuine pulverized
marhle, Makes a whiter, more du-
rable patch. Sets without shrinking.
Easy to use. Just mix with water.
Be sure wvou get Rutland—in the
checkerboard box. Rutland Fire Clay
Co., Rutland, Vt.

Get Into somerhing for yoursell, where yvour
income is practically unlimited—The Anier-
cun Electric method of floor surfacing gives
you that opportunity. Large profits—Work
cusy (o ger—No previous experience
necessary—Small amount stares you—
et Write gquick—No obligation.

P | Tha American Floor Surfacing Machina Co,
s, 2 523 §e. §i. Clalr SL. Tolado, Ohly

2 MEN—MAKE MONEY
b |

will not

with our manual youw

will be able to reset

oy linders very easlly.
BEND NOW!

‘Heddon's RIVER-RUNT
does the STUNT”

Bass,
Lyon,
{i.I.L'E }:ﬁllllliln
k.  Pickerel :I:I'II:!
Lake Trout.
“Shore- Alno Salt-
g Mpnnowweater fish.

‘“River-Runt-SPOOK"

Tefr At

roe  muslals: " SinkingT "'I"hul.‘lpr',
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TR FHEE’ Untalog with Batt Chart and

“How ta Cateh Mors Fish.'
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" JAMES HEDDON'S SONS

pE

ARE YOUR KEYS THE ONLY KEYS
to your ghop, home, offiee, store, garnge, ete, TWhy beln doubt? Don't
take chanees. Leart how to reset your own oylinders so that keys
that may be in the hands ?; nld_i,n:_:nunta and landlords or perhaps

3T11-A W. Chicage Ave., Chicage, 1.

NEW!

DISSTON

‘DE LUXE: L ot

TLE

" Home Workshop
aw /
;&-"‘ Ay

%
N s
L

® Best Quality Disston Steel
Highest Grade Workmanship

Now your dealer has (or will get for you)
Disston De Luxe Home Workshop Circular
Saws. These saws are made to the same
standards and carry the same guarantee as
those used by the large lumber mills
throughout the world.

Cross-cut — Rip — Combination
« . 240

6 (14" hole) . - « . . :
7" (e hole) . . . . . $2.80
8 (15", 55", 34" hole) . . . 5320
10 (35", 34" hole) . . . .« o« 3405
Hollow Ground . . . . $3.90 10 $6.20

Visit your hardware dealer and see these
new circular saws. Examine the fine, smooth
finish of the blade which means easier and
more accurate cutting. Feel the keen teeth
which will hold their cutting edges. They
are made of the Finest Disston Steel and are
acenrately fitted. Then,
you will want these bet-
ter saws to help you do
better work.

This Disston Manual,
Free,tells how to choose,
use and care for fine

tools, 200 illustrations.
| N B N N _ &5 5 B N § |

MAIL COUPON

TO: HENRY DISSTON
& SONS, INC,
411 Tacony, Philadelphin

Send me free copy of “*Disston
Saw, Tool and File Manual™

y Wi {
pISﬁON
SAW

OL ame FILE

MANUAL

MName_ . __...._

Address ... e e

When writing please mention Popular Mechonics
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Complete Course

e e
Ik Rifle Shootin}

Mo-lf complete and helpful booklet on
small-bore shooting ever published! 76
pages covering rifles, ammunition, asim-
ing, breathing, trigger squecze, wind
allowance, field shooting. How to ad-
just sights. How to build indoor and
outdoor ranges! Also learn about Wes-
tern 22's for game, pest and targer shoot-
ing! Super-X high velocity! Western
standard velocity .22's! Super-Match
target cartridges! Mail the COUPON|

COUPON BRINGS BOOKLET FREE!

Western Cartridge Company, i
Depe, D4, East Alton, Iliinois, H
Bend leafleta fully descriling the advantagesof Wentern |
218, also the NEW “SMALL-BORE RIFLE HAND- |
BOOK", Freel :
’ 1

1

1

rl--'-—l-ﬂ--
<
R

‘rite To-day,

MAKE YOUR OWN VENETIAN BLINDS

Complete Instruction book shows how casy you

can mike them in your own home shop. Postpald

. only 25c. We furnish hardware, ladder-tape and eord
ot amazing direci-to-you low pes,  Unat of book
applied agalnst hardware cost If purchased from us.

| HESTON & ANDERSON i sALE, o

MAKE YOUR OWN

u'b
M ELECTRICITY

ECONOMICAL
DEPENDABLE

®Kaohler Electrie Plants
are sinrdy, compaet,
self-starting — stop-
plng, generate standard
current as needed (ne
waste ) for lights, radio,
applinnecs, motors and
power tools. ldeal for
rural home, ecabin,
eamp, boat, stors, fill-
ing station. Sizes: 600 warts 1o 10 KW, A.C. or
D.C.; also 32.velt D.C.; 8225 up, {. 0. b. Kaohler,
Wis. Send soupon, poest-eard or letter,

KOHLER CO., Dept, PM-1, Kohler, Wisconsin
Send eopy of “Kohler Electrie Plants™ 1o:
Name

Address

The Next War in the Ether

'd {Continued frem page 537)

Q
(t \compelled \to carry their information by

hand and undergo the great risk of cross-
ing the lines. Today, ultra-short wave ra-
dio makes it possible to set up a radio
transmitter in a bedroom closet, or in a
trunk, or under the seat of a traveling au-
tomobile. Messages could be sent out at
prearranged hours and if several listening
stations were provided, messages would
stand a good chance of getting through.

The location of such a spy transmitter,
if it were fixed in one location for any
length of time, could be determined by ra-
dio direction finders. Time, however, is
required to trace down such locations. If
several transmitters at different locations
were used, and especially if they were
mounted in moving automobiles, and if
each station sent out a few signals at a
time, the problem for the spy hunters
would be wvery difficult. Whether radio
spies are being provided for the next great
war can only be guessed at. The advan-
tages over the old system would lead one
to guess in the affirmative.

Radio eavesdropping was practiced in
the world war to a small extent. It is said
that the British gained information just
before the battle of Jutland that was in-
valuable. In the next great war radio
eavesdropping probably will be extremely
highly organized. With the exquisitely
sensitive receivers developed in recent
years, nearly everything said by one side
will be picked up by the other. We may
count upon large numbers of operators
scattered over considerable areas, equipped
with automatic recorders, making a busi-
ness of copying everything. Expert de-
cipherers of code would work with them.

The ether in the next great war will be
an active battleground. The nation best
able to command the ether will possess an
enormous advantage, Beyond the ether, is
a field still more complex. This is the field
of so-called rays. They are not strictly
ether waves, although they obey certain
laws that waves obey. They also possess
properties that suggest infinitely small
bullets of energy projected at velocities
approaching that of light.

Before the Italian-Ethiopian war start-
ed, press reports stated Marconi had de-

{Continued to page 152A)
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Makethe “FIRST QUART™ TEST

Just drain and refill your crankcase with Quaker State. Note the

mileage. Then see how far you go before you have to add a quart.
Motorists find that under similar driving conditions they get many
more miles from Quaker State, {That means real oil economy;
but still more important, remember that the oil that stands up
best between refills is giving your motor the safest lubrication.
Quaker State Oil Refining Company, 0il City, Pennsylvania.

Retail Price...35¢ per Quarg 'Wﬂ&z}.’é q?é;',ow*

DIESEL- Ui
GASOLINE-KEROSENE
Enclosed « Self-Oiling » Roller Bearing &

A size and sivle for every purpose. Most economical
power for farm or factory. ut ane to work and warch
It pay for jtself. Standard vnits in stock. Write today
for FREE Catalog and Literature,

WITTE ENGINE WORKS

1744 Dakland Awe.,; KANSAS CITT, MO, 2150 Se. 2nd 5i., HARRISOURD, P

[ERTAINL] Postpait

(', O, D, gr owdrida [T, 8.4 81.75)
FREE! Mdapters, 12 assorted
® Hindes and Hooklst,

FMnke Your Own Jig Saw T'uzzies.,

Catalog fully deseriblng all ooar
Frﬁ‘ﬂ' saqunlly low-preed power toake
and scomssories Ineluding SHAPER,

GUARMNTEED

No Money Down

Poaltively the greatest bargain ever offered. A genulos

LATHES, DRILL PRESS, SANDER, ATl meial eamstrrtion full sleesd B100L00 oMo model Underwood No, &5 for only
LINESHAFT, CIRCULARSAW, etc. U6 lomgs 8§ highy, 035~ tadie 54400 (eash) or on easy terma  Has Iill-h'r'-(!JI.Ti: I|'u|,-r--1.':'r-—
JAH MEITAL PROBUCTS cORR.L. - P - 111 ] st_' Hﬁthﬂl‘r, "_ ""_‘ ments Incloeding standard d=row keyboard, backspheer,
sutomatio ribbon reverse, shiftlock key, Z-oolor ribbon,
etc. The perfect all purpose typewriter. Completely re=
built and FULLY GUARANTEED
Lowest Terms—10 Cents a Day
Birenmlinesd Trijlar atlliils sk, ;
B |Ihll-r far |lt.'.~. T o il " Loara Tﬂfﬁ: Troetiting Mmt} *Eﬂﬂll GIIE.I'-EI'IIIE'E
dutalls, instroetbns, plotims of Cummpleie  (H= Beudy : L
ihe Btamdurd nsd Alve D LiiEs Castrmn wl il F s Vim Send coupon for 10 day Trisl
Mol il shiven. Mail & doflar 1o -_‘lﬂ-::"" I"r_r'“ﬂ" | I||:.|T-E1:|Jf —if ¥ decide to Keap 1T ll::j.
i M Datreit, Mich, b his ofler. v ! e
Cooiter sy Pt Limitedd offar—ast Al onee.
A M [ = e e e o ———— —
ONE-MAN SAWMILL %52:.°49 | USIEINATIONAL TYPEWRITEN EXCHANGE _i
TURN TREES INTO MONEY WITH A BELSAW| Bond Cadired Mo 8 (F. O, B Chisgus at suss fo¢ 104are
. Bend Undrrwousd 3 8 (F. O B, Chinngni al anmes I 10-diy
Makes lumber, phine Theee capacities: 10, 14 and 20 I weisl. B 1 mim mot perlewtly sstinfed 1 sam retirn 10 express eoklast, I
gler, ladk, faer, pralis, . R) [est. Arcurate sel works, poaitive L1 B beep it 1 will pay $3.00 & mostlk ontll | heve pais 54800 (torm
bazes, capes, i doge, Fall or oneway type power I pries) in Eull. l
all fermy [eed Fiifim of | ow powef —many vwne- I
fum erd wee old sulo engine. 1 TRy - saanyi-bns sl 5en sy l
ks Pays for itself quickly —thousandas in com- I l
mercial service, everywhere. Wilte lar (ree Mbkrms, .. .o cvincssrasnasnas
tumber bandbook and catalog of mills, supplles, I '
Lools, saw tables, anad wondworking equipment, Town ey Hipte e o
BELSAW MACHINERY CO. Ko e e e s i e st e i, e e e it =
811N Davidson Bldg.., Kansas Clty. Mo. When writing please mention Popwlar Mechanics
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HOMECRAFTERS

AND 19 oTHER CASCO PROJECTS

I"s news.. big news for every one who likes to build things.
Up until now a project service so complete has always cost
real money. Burt this project service is FREE, Awailable o
all users of the famous watcrproof, hearproof CASCO Glue.

® HOW YOU GET FREE PROJECTS

The gﬂ!en ticket in every 25¢ (or larger) can of
CASCO entitles you to any one of these 20 pro-
jects, absolutely free, The Pﬂ.ﬂ COmes t0 you com-
plete in every detail. No extras to buy...you get
exact wnrking directions, plans, and list of matenals
necessary to build, in your own workshop, the pro-
jects you select. This free project service is designed
for you..start to use it. Buy your can of CASCO
today, at any Hardware, Paint or Lumber Dealer.

@ ILLUSTRATED FOLDER HELPS YOU

E SELECT YOUR FREE PROJECT

Stck the coupon below on m penny
postcard . . . The mailman will brmﬁ
n
CASEIN COMPANY OF AMERICA, Inc.
350 Madison Avenue. New York, M. Y., Dept. P. M, 436

you the folder that describes a
pictures the 20 CASCO prize projects.
Please send tolder aboar Fres Froject Service.

Nams
Addren

HULL AUTO COMPASS

n't lose time and money by taking the

wrong road apd golng many miles out of

your way. Ths new AIRFLANE TYPE
COMI"ABB conetantly tells your direction
of travel, Sticks to windehisld. Basa 135"
diameter, ONLY E1.095 MOSTPAID, in-
cluding Compensator, EATISFACTION

GUAHANTEED.
It your dealer cannat
supply yeu, order direct.

HULL MFQ. CO., Box 246-D, WARREN, I:IHIE

E

75% of & dor s Bie.
canse of a dog's I
. Worminq;“ 1:1-f..-rt4:1c:ta|E and “ OI'IE
frequent restorea dog
iu::d th. nrmh&g is nawTh -
8 easy and sure, 2 noew ‘‘can't-go-
wrong'® Pulvex Worm Capsiiles expel TEPG.
and lgnuud crnd Hook Worms . . « in the
game duulngr. No gassing, g, or harm-
ful effects. No chance to guess wrong and use
wrong type of capsule. Guaranteed. At
leading BL“' drug and department stores,
75c, or William Eu-upar & Nephews, Ine.,
1950 Clifton Avenue, Chicago, 1iinois.

ROLAaLLOT

ADVERTISING SECTION

\

{Continued from page 150A)

eloped a ray which would short-circuit
all electric ignition in explosion engines,
bring down airplanes and put out of use
all tanks, tractors, trucks and other equip-
ment operated by gasocline engines.

This is just what would happen were a
powerful enough radiation employed.
Doubt as to the accuracy of the reports
was manifested by scientists because no
way is known to generate such powerful
radiation. However, the fact that the re-
ports were started indicates that someone,
somewhere, is giving thought to this prob-
lem. It has been suggested that Marconi
may be conducting experiments inspired
by experience with the quartz crystals
used in radio to hold wave frequency
steady. Quartz is a transparent rock. It
has a fixed rate at which it will oscillate,
depending upon its thickness and the plane
in which it was cut.

When placed between two metal plates
connected to the oscillating circuit of a ra-
dio transmitter, the erystal actually swells
and shrinks a tiny amount. This swelling
and shrinking occur every oscillation.
They therefore occur hundreds of thou-
sands or millions of times per second, ac-
cording to the frequency. Unconfined, one
of these “trembling” crystals will travel
all over the plate on which it rests.
“Touched, it “burns” the skin, although
there is no heat. At the lower radio fre-
quencies, it does not burn seriously, but .
to the touch it is the “slipperiest thing on
earth,” as one experimenter described it. .

In experimenting with quartz crystals
one sooner or later applies a bit more
power than the crystal can stand. Then
the crystal flies into dust and fragments
so fine that some of it remains suspended
in the air like fog.

Can it be that Marconi, thoroughly fa-
miliar with the behavior of crystals in ra-
dio, has discovered a way to excite super-
oscillations at a distance, thereby creating
disruptive and “burning” effects on a large
scale? Or is he attempting by radio to in-
duce super-sonic oscillations at a distance,
and thereby create a lethal super-sonie
vibration, such as has been used in the
laboratory to sterilize liquids and kill fish?

These possibilities, added to what al-
ready has been pointed out, indicate the
next-great war will be wholly different and

p ULVEX .

M CAPSULES

far more destructive than the world war.
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FOR A PERMANENT
PROFITABLE BUSINESS
OF YOUR OWN — free

MAKE $30 TO $40 A WEEK

Our free plans show you how to bulld a successiul 'hr.u.lnms of your
own sharpening u.lmmn-wpra Positively no l:rl TBCESSAry.,
Most men average from to $40 & week. J, '|rlll Drien “"ltiﬁu
“Bome weeks I earned 40 n week with my Tdeal just ns & slde line.' .
H. Greenlan writes: “In Llny luuurﬁ:rmadover moWers at 51 00
mh ‘illu. C. Hace writes: "1 have sharpened 785 mowers at

THE II.'I'EAL LAWNMOWER SHARPENER

Makes old, dull Inwnmowers cut like new. Mowors run easler, satoy
sharp longer—rustomers come back year after .
year. Start right at home. Attach the Ideal
to your lamp socket. Sharpens any make
of mower §n 15 to 20 minutes—you get
$1.00 to $1.50, Attachmenta for grinding
skntes, gross ahurn hedge shears, sickles,

Send Pest Card lor FREE CATALOG
[ ] and Complete Plans

THE FATE-ROOT-HEATH CO.
new Hanger modeds

435 Bell St, Plymouth, Ohio
ngw prices and ;mm afmf ] .f'
We shi §
E‘II Days® Trial ;v ifok
i&fiad after trial return the mcrclu.l -:u Ur 8xpense

heels, equipment at hall usuial | :
TAres ok "L i Bt 100 Moker m madre. | 55

Meadml H-lm

Westinghouse
Power Generator

110 V-AC-200 WATT

m COLOR CATALOG
te for Froes mp} l.tuuwlnu

¢ Manufartured for T, 8 Blgnal
Corpe.  Brand New., AMoney-back
Euarantee. Blue-Frints and [ pscraeti™ng, st owing a5 J
Ii"i'1'rI|1i snerator. Send $2,00 deposlt, balapee . O, D sShipmng

redght 15 [ha Wallwa HTrlﬂr‘E-I Dapt. 54, 580 W. Washiagion, Chicage, i,

AR SERVICE EHARHING
Earne 860 to §100
monthly profit, puts your
SN shop above competitlon.
“"' Cuts eloctric bills in hall.
Investignie now.

Dhcve & oo Mo

Lo &

Brings business right
to yourdoor—profics
pay for b Beltless, apacs

slways resdy.

it et
30

to prave ik,

Dawd die
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Rust and sediment collect in automobile
radiators throngh the winter. Now it’s time
to clean out the cooling system of your car.
Remove anti-freeze and get ready fﬂr SLLTL~
mer driving, Unclog the delicate veins that
keep the motor from overheating. Yon can
do it yourself in a few minutes—with Sani-
Flush. It ¢osts only ten cents.

Pour Sani-Flush in the radiator (follow
directions on the can). Run the motor.
Drain. Flush. Refill with clean water. Sani-
Flush is perfectly safe. Cannot injure alumi-
num cylinder head, water-jackets or fittings.
You'll find Sani-Flush in most bathrooms
for cleaning toilet bowls. Sold by grocery,
drug, hardw are, and five-and-ten-cent stores
—..:m and 10e¢ gizes. The H}'glmm Products
Company, Canton, Ohio.

Sani-Flush

KEEPS RADIATORS CLEAN

W AMATEUR e BRESISTOR

N EW keapGinnrens

Eluu of ingenious tables nnd charta
| teﬂ ow to choose voltage dividers, bleed-
| er resistors, filament rheostats, ete, with-

out diffieult ealeulations or formulns.
Compleie dats on hnndqwilnhinp Price 10o
from your jobber or Ohmite Mig. Cao., 4834
Flournoy 5t., Chicago.

20 MINUTE
CAR WASHING

liiz profits washing rars. Saves
tumi-thirds Lime, doss betbor
Johy, Favlags pay lor (1, Tesr
ot mpad mmall Chis s, ul:llr:i:l.nq
ftgms uf lsterest Lo
HOBART EROS.
Bex M-481 Trey, Dhie

lerinid WRITE TODAY

ARC
WELDING

' Profivs $300 to $400 month-
Iy with ense, using new Skm-
plifled Wekler, No special
n:perl.m:-n required. Eloe-
trie, balind, gns engine drive
=30 Dny Trial.

nveslmend
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How to Use TOOLS

This new 32 page Tool Guide is a complete and handy
text on the use of all the common tools. It is profusely
illustrated and contains valuable information never
before made available to the home craftsman.

S

Will make your
tools ﬂf more
3 value to you:
lf ' vour work eas-

J/ . ier and finer in
Fi I

Complete direcs
tions, including
plans and lists of
materials for
making 16 useful
things. Furniture,
toys, work bench,
etc. Easy tounder-
stand and follow.

Whether you're a beginner, or already have a work-
shop, you'll find these books worth many times their
low cost. Write for them today! -

STANLEY TOOLS

105 Elm Street ¢ + ¢ New Britain, Conn.

ORLD’S 4
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QéOne-Way Glass Stops Glare
f\b {Continued from page 483)

K outer skin of the other., Thus Polaroid
glass becomes a valuable tool for beauty
operators and skin specialists. By seeing
beneath the outer layer of skin, the expert
can tell the nature of the underlying tis-
sue. Simply by rotating the Polaroid glass
to the proper position, you make it possi-
ble to see the ordinary top skin of the
person sitting opposite.

There is no doubt that Polaroid can cut
out the glare from automobile headlights,
but it does this at some sacrifice of a driv-
er's visibility, since this glass is not quite
as clear as glass commonly used. To make
it really effective on the road, it would be
necessary that all cars be equipped with
Polaroid glass in both windshields and

Then headlights could be

stepped up a bit to compensate for the loss

f transparency in the glass, which has

estimated at about twenty-five per

cent.

These and other uses are made possible
by the invention which a wyoung lad
Hreamed about ten years ago. He set out
reak one of nature's monopolies and

cul HEFﬂIﬁ%

hedidi:.;_l{ [

Planes May Land in Dense Fog,
Guided by Television -

EXCLUSIVELY 1IN

C€ROSLEY

Seeing themselves by television, pilui
may soon bring their planes safely do
on an airport shrouded in the densest fo%_x
A method of guiding airplanes throug
thick weather by radio and television ha
been patented by Joh ays Hammond
Jr., inventor. Planes approaching the fiel
~would be located by delicate directio
finders—either by radio signals or by Pre=g
peller noise—and these finders would ac-
tuate a tiny light bulb, moving to repre-
sent the plane’s position, over a photo-
graph or facsimile of the airport and its
environs. An arrow connected with th
bulb shows direction of flight. Meanwhile
a television transmitter reproduces thi
picture of the moving plane in the pilot’s
cabin, showing him his position constantly
and guiding him to a safe landing.

@[ Our Bureau of Information will answer
questions regarding articles in this maga-

ELECTRIC REFRIGERATORS

zine, if accompanied by return postage.
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a5 TRACTOR

| Fur Men, Women, Children

Aluka IF'I.II."i wash profids wiith TAN-
NERS shoos, NEW (ke residy NOW,
Campleis line of 108 sivles helps you .-1.
every piesible sale, Woniberlul speedal Arrh Support |;-w--
rend somfort med Insting fost healih, Makss sales nas
FI0000 Cold Bond geiranises sbaclate aitisdnet bsn (3
over 20 years, ue have e leaders b mlling divet s Lhs
somsiemper. Hpegial heallh fantiwes, wids voriedy of lailvers

ru].l fange ui -ir“ ﬁ||.|--|1 quallty. No si-

irlenin peeded, Wao furnish all sauip-

meni FREE, |rur|-lld|r\: l!l: A0, i) I'}!lr fit of antual umpl-- Wa

ke postfage, Bizgesl siiliig seasg byl now! Woils TO-
E‘HY for full mlvrmaten and FREE fales Kit.

TANNERS SHOE COMPANY, 0.5 o

y Boston, Mass,

SYNCRO JIG SAW COMPLETE
TO RUN $9.9

Slightly higher in distant states

This electric power to qai
lends itself to a multitude
of uses and operates tmrn a 60
cycle, 110 volt alternating cur=
rent. Its clean, easy-curting
'pcnill.u:-l':.!l||i-ut,:'|:r_1.f|'1 SAW SLTO! th 2
I:u:r minute, which leaves I|

tclrsmmth edges thae need I'l'EI !nndlru; Synecro
is of sturdy construction with no heavy reciprocating parta—
never :mhng and runs smoothly.

See your nearest dealer. If he is unable to supply you send his
name and address to us and literature will be sent to you free.
Write today for further information, address Dept. 5D,

SYNCRO DEVICES, INC.
BOYDELL BLDG. DETROIT, MICH.

Rell 1mproved Leather

Fuller, smarter ready-knot.
Fatterns richly embossed TIES
like silk weave. Wrinkle-free; long
wear; wipes clean with damp cloth,
Quick, steady profits, Send only Glc
for sample tie (65¢ value) and Free
Selling Kit of new season’s most
popular colors and
patterna; also Sales vl
Lists. Mnnur back. ’
HU.M(}DE TIE
Dapt. 20, 1333 N. ilﬁﬂ"m.ﬂm

DEAFNESS IS MISERY

M f{mnluw‘nth defective hearin

nlses enjoy Conversation, 3 Iu'l.-
lm Chitreh and Radio, beeause they use
Loonard Invisible Ear Drums which
& resemnble Tiny Megaphones nttl.luz
 In the Ear entlrely out of slght,
Mo wires, batteries or head plece,
They nre inexpenslve. Write for
booklet and aworn statement nl'
lhel.m'eul.nrl’!wwuh.ﬁnae deal, DRUM

A.O.LEONARD, Inc., Suite 699, 70 5th Ave., New York
BUILDIT YOURSELF

s DANDY CADIN TRAILER
Clasry] MHoomy!| Essp tie hilld sl s sosif
Flans and instruetions only B 0 —imriuds sl
Dingrams, Bhetebes, Phstos, Aalsfsl Lis,

wie. Hig Valosl sl Dalisr Bl ts Jm
M.iﬂﬂ“ﬂ-‘ﬂ Wi

ASK FOR

EPAGE'S

FEEE B/

CASEIN GLUE

A eeal CASEIN GLUE

OF'100 USES AT
FACTORY PRICE

DOES WORK OF MANY
HEH ﬂﬂ 2 HOHSES'

-1|r|ir|-"|| r—that gois feld
I-.: i .

s nntiring

CULTIVATON
B

".'|

Runa all day Tor .;fjr_
by vam run bt Grs

LYOr B |.' !
'[filll:!’ Il' 100 “Ir!l” Tit lad, o,
Lkt S
maltiwnies I..-'. tm, W, s |||
Bl Runs ws i

s Walsr g . Gilyer |-|'.

[ - [Writis, T3 '--f---. truck g Irn= -..|-. rlea,

SHAW t%n'nnEH TRACTOR

Maw 1936 Maodel Has 1 Speeds Farward, and
Heveras, H;wnn] to Deder, § Speeda Fu'-
ward— 1 Iranm miils L 16
MNew ['nhnr Iurn-n'\.
Erm v writh Fs Ir |||'lr: b g
makes it arhnng roel
i T-;ml 'l.1|qq himen
Hitches §
| Nriges & Straiton

s Hbw

WE=n ! -|I|l. ient Jifl

coptrod.  Wiklily s J.

mir=tooled, | 4 "'-'ln-:li-ll 2t b
H. P., Walking | | I |||| s
.-'\.\nl'|l|:l|- II-'| |lh Air or "_:-r-rrt Tlrrl Air
v fusl. Enable Shaw to do mors AGEHTE
Provide bettor traction. ot ik J iy
Ii.l'ln"r ]-.J\L I[.IH.‘l PRICE!! Maill Coupon Sorst e | .I ™
for distalls of price am] terins today! s satinn

10- DAY THIAL B'DDH.
OFFER! {1, .7 1" i
e ;;..:_I- : shan il ._: I-.I,.:_....;..I Is -;. .:;1 ||.-||I

!'1-‘- IRiAL OFFER

THE SHAW MFG. CO. (Address Nearest ﬂﬂ.'..-e} I
450 Fromt Bt (inipshs |u Kanst 85130 Magmol Biteset, Chilenss, 10

I West 42 B, New York, N, Y. 08806 Mo, Fourlh Bt Columbis, Uk,

Fend me FREE n:ll-rn.ntllm al onee aboml ihe Bhaw " De-All" Garden Trackar.
us phtireked bl |

0O FHEE Raak and Low
Fuctory Pricas

E

[0 10-Day Teial Defer [1 Likeral Agenl's

T rupmd i o

Town

— —— — — — ——— — —— — ——— —— — —

When writing please mention Populor Mechanics
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YOU CAN OWN THIS GENUINE ATLAS METAL
LATHE FOR ONLY A SMALL MONTHLY COST

Atlas is today's biggest lathe value—Compare the extra
features, construction and precision of the Atlas before buy-
ing, vou will find that Atlas |_rj‘-.'i--:l1.'r:1] more for your money.

The aceurately ground bed 1s 36" long. Has 10" swing,
takes 18" between centers, two step ]mllr v for wood turn-
ing. In use by many manufacturing plants, schools, ga-
rages, and machine shops.

The Atlas back-geared model illustrated is priced at
$582.50, complete less motor, and includes all of the fea-
tures listed at right. No ertras to buy. Other metal lathes
from $534.75 up.

Sales can be arranged with very small payvments extend-
ing over a three yvear period. T'wo weeks trial, money back
if not satisfied. Send coupon today for FREE eatalog of
Lathes, Drill Presses, Tools and attachments.

ATLAS PRESS COMPANY

W
%v'i-_k 443 No. Pitcher St. Kalamazoo, Mich.
9 COMPLETE DiS-FL AYS AT
Atlns Sales "-.. 15 E. Waeker Dieivd, Chieago, 111
Atlns Pres C1A0°W, 42 -|"-I , Ne I."| irk, N. Y.
AT | ird 5t Philadelphis, Pa

e e e S e S S — — — — — —— — — — — — ——— — —— — — — —

ATLAS PRESS CO., 443 N PI'.'I:‘."IEE 51 Kalamazoo, Mich.

Kindly send me the new 18 "-'| ln= Cats of Latlen, D3rill Presss, and Tals
NAME

ADDHERS, ., oIy HTATE

ATLAS sack-ceareo

SELF-CONTAINED
COUNTERSHAFT AND
MOTOR BRACKET
®
16 SPEEDS - FROM
28 TO 2072 R.P. M.
L
REVERSIBLE
POWER FEEDS

® :
THREADING DIAL
L
4 TO 72 THREADS
PER INCH
®
GRADUATED
TAILSTOCK RAM
]

MODERN V-BELT DRIVE
]
ACCURATE TO WITHIN
001 OF AN INCH
L]

RUGGED CONSTRUCTION
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for SHOP ... HOME .. .
SCHOOL . . . PROFESSION

Ths new D=1 Moto-tool grinds, drills, en-
graves, sharpens, routs, ochrves, s

. polishes and does hum[rl-lil ol jaba J
qlui.nh'lr. better and with greater pre-

« Handlea ensily an & pebneil—
woighn & o Powerlul snd siardy as
nimilar tools twice ne heavy, 110 v, uni-
versal motor—about 20,000 1T, P M, Oil-
less, weli-nligning & bull-thrust benringy.
Handy built-in , off-and-on switch, Easily
replacantila hroshes. Universal oollst
churk. Hardened tool steel, replacsables
spring oollnts. Bhockproof, bakelite
housing. You muost ses nnrf s it to
npprociste s tremendous value.

=l
10 Day TRIAL { -/ ] "
oo ot bl sl

Dremel Mifg. Co., 284 Ct, Racine, Wis,

CLAMPS

Catalog
Free

Panw
Boo
Fittimgs

Pony
Minia I:lr-
i'ﬂ-' Clamps

d B0 ples
'I-rI-'.r i Fittings fur

f ._ Illq tha Finest

e T AL DG TREL.
Adjuﬂlhlu Clamp Co., "
421 M. Ashland Ave. - h

4 Ill:'l': FagtaFy |

| J‘r.-Hi Sany models o sleet |

{  TromzA s DN l||| wars Farm, |

| Cur ol uew meisl Tobe
Bl

o of BDuy Trial
urad Agwed-User propos

Goldentons Hadio Ga., Dapl. 261
BTR0 Grand River, Datroll, Mich,

BEHJILHIH AIR PISTI'.'ILS

Powariul —&

Bhootl _'H-—l h—
qu 7T or 29 nnal 1IH—I-'u| ‘nrpet sned
Hmnall Unme—iba l-ll|“hi-lllll- Comprasssd

Alr PFisisl sn ke i.rLdu Bt with
Baodt _ﬁ;lh:n—-illmrwr Firm—Hair Also 17T
snd 32 Fingle Shot Alr Wifles §7, n.ﬂ- sm. B0 Alr Rifle
BE.00—25 -Bhat BB Hepeates Alr 57 b0—at [healer or
IHreat—No liorpss nqnl.r-dn-lhln frr dmr .,

FUILL DETAILS — TAR — WR TOODAY.
Benlamin Alr Rifla Ca., 881 H‘-.I-lﬂh-lr. Lawuis,

ONAN ALTERNATING CURRENT

PLANTS furnish same as city current

anywhere, Dperate on gasoline. Run Radio,

Water System, Refrigerator,all Appliances,
SIZES 3150 WATTS UP

Easy to install. Available from stock,

Ideal for Farms, Camps, Lake Homes,

Commercial use. Sizes any purpose. Write
D W. ONAN & SONS

930 Reyalsion Ave. Minneapolis, Mina.

i‘ﬂlﬂ' BIG PAYING BUSINESS

Simgolified "3 ARC WELDING
Noew low priees on misdern 40 Vit * Skmplified
Ars Waliders nl-llkl- thi= bl pay business l'f’l.i.l:]ll
b whoeps Lhnt never before eould & it It vpens
the dusrs o the bigger profit jobs. The pew Hoe

This ks te=

hart = masier Lo ofetEals, PMII faater,
dsy"s opportun/ty. Don't

Build Your Own

Purinlde Welder with Hobart Generatar
unit ind silo englne oF chassis, Lets you
opatuts any [Hase, sapecislly on the
prufitable auiside b,  Esally savss
yuin B300 Lo S50,

Pnrul:le Electriec
MNew low poet on smisl] slses me well as
Idrq.l- The miwt profiisbis are t-h!rr
oy shop ean own, Welds (sstor, better,
rasjer, anves Fifrfesl

Easy to Operale

Habart Welders huve * Blmaliiled™ aper-
nibon, This means faster weldmg—wiil
the right ewrremd for every wh. Hobart
i spmplifiedd, = 8y of your man ean w=id
ensily and suooessldly. The mywie
whil mnsertaimty of nbtaining crrresd wald-
img parrent sedl AEW RO

607% Extra Capacity
Ohver ol style 23 Valt Weld
anty far wolding with ihe new soated roda.
Niibismatls fenctinen lels Fain hasdle light
werr]ald 'b wrl wlihowl loslng §he are.
Users dun't 1|-|rlr-r-uml '||m|' |1.u uk
wlmng '-l h ilie ald siyla f
uskng this new Ilobagy,

Remote Control

ni o exten cost with Hobaget, Think of
berlng nbie to eopirol your welder from
lhE worklng point. Bawes thne, ivmmper,
nd eliminnies Lhin nead for o helper o
overhssd mr eoncealod work,

"Pays-For-Itsell™ Terms

i—'.'l.n—.l. sarnings and sarings make i1 sey
uf Foul b awn m Hnbart wit hsut sapepes

mksa t.

30  DAYS
TRIAL
at Our Rishk
to Prove it Pays
Mol Coween

o1 frealior

| —— — —— N —— N — — —— — DM i — ——

to ¥k Yool esm avem rent g new Hobart
—and Ister mirehase i withowt loss of
rent, Cheek Rental Perchass Flon.

GET THIS VALUABLE
MANUAL

Bemd Free B youp will el um the wslda
img you plan dolng.

HOBART EROS., Box M-46, Troy, Ohila
Tell ma Do abous—
, ) Rﬂlliﬂtnl: My Own Porinkle

[:H tuirur Oas Englas

L iﬂ I."J-wl Trinl—Essy
Terms

{ ) Elsciris Drive Welder

Hental i Privillage of Parehosn.
i} Bend I “':E Mamusl on Weliding. Attsched lstier tells
aboul the wutk wa want todo.

Name, .

T COWME OF THE WORLD'S LARSEST
BUILDERS OF ARC WELDERS

—— s |

Drop aline to
o Ak for your copy of Hilde-
n] bhrandi’s Hints . , . tells abour
splnners and flies and how to use "em
for all kinds of fishing, Good advics
from folks who know, Mot a dry line
in ft. Your copy FREE. Address —

: HILDEBRANDT
e= LOGANSPORT T48 High St. INDIANA

store cost,
work.

inlay table topa—

can make—22 pages in color.

Every Wood Lraftsman Should Have
W This I00 Page Book No.8

USE THE CRAFTEMAN now
Hard to find rare grains in all woad, ineluding
illustrates 78 blueprints of scroll patterns,
vita for inlnid nri boxes,
plaguas, trays, bonk ends, ete,, that nnyone

Full of beautiful things wou
ean make at a fraction of

of inlaying; needing no clampa for the finest
ng {oregn hard-to-find eabinet hardware, Lists and

CRAFTSMAN WOOD SERVICE CO.
2723 Mary Street, Chicago
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"YOU CANT SCARE ME"

SAY Lee JELT DENIM OVERALLS

I'M TOUGH ! I'VE GOT
WHAT IT TAKES
TO LICK ALL YOUR
BUGABDOS!

EXTRA MONTHS OF

WEAR! EXTRA YARN!

THAT'S WHY Lee CAN
BE GUARANTEED

alenes has thnt extra

Jelt Denim

multiple-twist yarn that gives super-
sirength and months longer wear
Next time, 5t on Lea!

FHEE“ .'|.'1

ple
II. II'I i o sl
r|.|||- .r :.' ur nearest Lee

L THE H. D. LEE ME .
OVERALI-S Kaasas chir :- {%‘...?."L.:h:m
SHABP TOOLS IN SHUHT TIME

New devies makes f An aecurate
bevel, perfect edges.  Alumiimm and
bronee, beautifully finlshed. Conrse nnd
fine In one reversible ollstone; mierom-
cter udjustment; ball bearing, $5 post-
pall, Send check for immediate ship-
ment, aml dealer's name if he cannot
numufr_ Money back il not satisfied.

Est,
LOMBARD & COMPANY, INC.

1_3-_'_Mldﬁlf|l:l Ave., Somerville. Mass.

".rlu... w"

TRAVEL BY COVERED
WAGON . . . AND SAVE!

Ever feel the urge to pick up and go? Then
look into the travel and vacation possibili-
ties of a luxuriously equipped, beautifully
appointed streamline Coverod W ugmurmk-p
home. No more railroad fares, no expensive
hotels nor eat ing bills to cramp your
porketbook. Travel for less than staving
at home—and do it in comfort and style.
Here's the perfect home for cross conti-

nent  travel—summer voca- FREE: Jdweraled
tions—fishing, hunting and st e et

}:"uu-
Fnlar  Trader ok
and FPlans.

For two, four
< comiplete with h:r-e hen,

1‘(!;.11:1, r;:nm and h‘l-!:'lhnnd
acts on how o tra BAVE MODEY.

New C. L T. Time Payment Plan,

| =119 ‘TM and S1108
Ca als Deireil

weskend trips.
Or §1X .

-]
COVERED WAGON COMPANY Te
258 Cazs Avi., M. Clemms, Mich, B2
| -]
@
-3
g E
[ L
e |
: B
B
(=]
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Electric Paint Sprayer

‘450

Complete Outfit
and Spray Gun

Startling offer! Famous
Spraying outie ncludes

pr=sure intefnal mix
Epray gun, adjustable,
non=clogzing, [an and

round spray nozzles,
Ideal for gpray Ing palng, °
varnlalh, enamel, lac=
[Quer, -'I'| i@ dyves, alumi=
nmim palints insecticidos
ati e power l.'l-'l.'.-
fuves thme and Iabor
and does better work.
Outnt complete with spray gun, National ﬁ'lmprawur with sealed
istom (eannot pump oll), beavy duty 1/12 H.P, Westin e motor,
10 volt, 60 eyels, A.C,, plug and cord, snfety valve, 15 ft. air hose.

Alr filter ellminates molsture sod pulsation. Just plug into light
sogket and it is ready for operation. $14.50 cemplete. Shipping
t 30 Ibs. Seld en money-back guarantes basis. I

'::;“l.lr Ell'll“-lt E:I,‘S?Iﬁ,r'“ send order direct. Send 25 de-

PAINT SPRAY UNITS UP TO 5 H. P.

NATIONAL ELECTRIC TOOL CO.
560 Washington Bivd. Dept. 344 Chicago, Il

Tram Lhis mesdern spod welder [or ahestl perinl, wire, sl et
I gange enpasity, Alnkes fnished welding ome-Rhh
seeand!  Operntes from 6 voli storsge battery, or light
sneket (R irnnslormer s ueed ) 36,73 maode] eope pled s reacd i
to eomneet By battery, makes humdreds of welds oo sinple
elinrpe. A tramsforirer may be ndded sny Lhpe—§mH.
Cuomplaie webder ansd trans IIFII||1‘F for Lght sorksi apepne
tlom only §13. FREE [uder apd spok welding baokiat,

Is Photograph
H.,I|'| uhl-r -n.n

NEW WORLD APPLIANCE SERVICE
h.{i-ﬂ.'-'.-b;':hgfu.— D':d{::: ““ 1
fop  yoursell aml |lLr-r...
‘I'uur rllll. .h rlrll nud lewe. The Idenl Photo
deliversd.  Inieresting eirenlar FREE AN '
IUIHL F‘Hﬂ-'l'ﬂ EHLAH‘GE“‘ co. I
BURN YOUR NAME ON "I"ﬂﬂl..s
WITH THE
Weills wiil 3 m T
e e, SO S S 2 e
medal, like writing on pagst witk ea or neil.
Complete Outfit $3-50 — Fiusid Any

1214 WEBSTER STREET OAKLAND, CALIF.
Enla = AUTOMATIC. Mo Hh-rrlrlu'l s
ﬁrr Alsn COPLES any picture. 5594 COM=

PROTECT YOUR TOODLS FROM THEFT

Intaresting flwstroged elre Wrie today.

:hI.I.F PEN Eﬂ., 1927 5.E. Sterk 51, , Pariland, Ore, Emj

. Can ses mean's

rad .
ir L o pooked r1r-|.1.r-l il mway T BeRLSOnE, iy

Jl.I.II g LI, beng. . Fine leneen,  Jirnss b j: '95
i b weed ag powerfnl mderossepe

15 powsr ook reape teless

'|.' I magn. §15X ﬂn.ly #1668 posi-
pald. O. O, IN 3¢ exirs

51 .69

BROWNSCOPE CO. Dept, 44, 234 Fitth Ave., Mow York, N.¥,

.+ Profifs ASSEMBLE YOUR
OWN KAYAK -.. /7S5 Easr

Noexperlenee

Bpecinl Bupers
Pawsr JOX Telsscops.
Blmilar Ly il 1ve Buk o goweriul.
Liunraniood Lo wee B0 g
Pamd apad 30 timew cluser. 31 G
I"l letimen llru field, locludes po

réquired. 18 new modefs,

10 o 2 feet — 1 To 4 poérsons

BEND woe Hale, light, non-sinkabls Hust
Postegs far materials, Complete Ut to Nt ne-
ansambing Sembling kits, Al oney Back Ciuar-

plam snd big  pnteed i oot satistied Ask for
nptnt s application blank,

KAYAK BOAT CO.
Dept. P, 147 E. Fith St., N. Y.
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NEWEST 1 {eV-N»Tov. Ry g
Developments LTS LRIl N4 >

FEATURED BY POPULAR MECHANICS

No rudio receiver or apparatus is better than the parts which
comprise the kit from which it is made. That's why you
shoulid buy quality approved parts from o dependable source.
We cun supply parts for any radio devies described by Pop-
ular Mechanics and moat other technical and radio magnzines.

AC-DC PORTABLE 2 TUBER |ONE TUBE PORTABLE

]’njlul.nr Mechanies Hloe Print ?ulnr Mechanics Hloe Prinot
Dresmeribed In July 1935 | R-200,  Deseribed In May 10335
Imur For travellers, summer | lssae.  Employs new  ribbon-
home or Individual room use. | type 13" batteries, Hmall,
Na nx:ln-mlm parts  requited. | compoet; may be enclosed In o
Has bullt-In Inud uLﬂaIu-r laequersd sewing box or clenr
Blza 0" x BM™ 2 714", Unses | hox. Blze 73" 5" x 20"
l.ll.l'll!l.'rl:l ll-u' Iuilw:
putslde pr| drein L

inslde an= L :.' el M

tonna y by, .'% i
FREE 100 pege  Entalog e #
LT i lsiE thorisdendls of 'L-_‘hﬁ",l
parta, sets, Kits, eto, C'al- N—;—.—. ;
alng Mo, 00 s exelnsdvely o0 LR .yl
Ior hatms—States W hht.". ol - ﬁ'\k7.‘.,"_‘.r*
youn want Address  Depe. i
PM-d6, g

WHOLESALE RADIO SERVICE (o

CHICAGO, ILL.
901 W JACKSON BLVD

ATLANTA,K GA

430 W FEACHTREE 5T NW

NEWARK.N.J.
219 CENTRAL AVE.

FACTORY TO YOU

NEW REMINGTON NOISELESS PORTABLE

AT LAST! The famous Remington 11
NOISELESS Portableisyoursforonly ]
ten conta o day. Brand mew. Mot re-
built, Standard keyboard and cvery
madern feature. Free carryving caseand
typing course. 10-Day free trial. You
don't risk a penny. WE PAY ALL
SHIPPING l"‘H RGES, Act now!
Write Hemington Hand Ine., Dept
152-4, 205 E.42d 8t., New York, N.Y.

NEW YORK.N.Y
100 SIXTH AVE

ERDNX.NY.

5347 EFORDHAM RD

g/ Mrs, M, M, earned 5267 In 3 weeks (sworn state-

ment) ralsing mushrooms for us In her oellar!
Exsentlonal? Yes, bid yowr eellar, shed, biry may bs suitabls ta
bring modersts Inpomme nll winier. Book, sumpls fres. FEad. 1808,
UNMITED CO. 3040 Liscsin Ave. Dapl.102 CHICADD

No. 353—Now Ready 6 Ib. Castings $23.50

BRONZE FOUNDRY

for Schonls and Home Workshops

— Complete Foundry Outfits are avallable
in three slees and make 1t possible for you
to produce beautiful bronee, silver or
aluminum eastings In Four home work-
Bhiop. Presentas such a8 book ends,
neh trays, dishes, paper welghis, letter
opensrs, botils openers. statunry, ele, ean b
aniskly “made by Ehe pand easiing prosess. Existing
ohi el pan be wee na_paiterms. am sand munids
mads In & few minmbes’ tms, Provises sspspsmpes
umsesesary. Domentie gae supply sod 110 weli
B ryele -r'n+11L I|'-'||1||r|-;l lr peeating,

=Y

Higm Crunil Bhip :|l=||||' We Prlen
Capag|iy Wi Castlng Compleis
nal [ |-| 35 [l l 1 b5 Bas, (.M
mAz 13 e in, A Dhiae . | T !.‘l (%]
Bia 4o in ik || T [ - 2080
For 110 vt 10, O, af 85 eyels ensrgy nad §4.00,
homn [, &, b K. 1 & 1% Allaswurl salss tan.

- B'r i
i | ‘ | T'Ilurhljl:r mapey order ne |uu|:|| . #epress oharges

Write far rmu]:r

KANSAS CITY SPECIALTIES CO.
P. 0. Box 6022 Kansas Clty, Mo.
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NEW LOW PRICES!

Will's womderful, now, Frie,
1 TENNIS BARGAIN
BOOK now ready for ten-

5I|| wyiers nnid pe-stringers! Write
I mr FREE eopy guick. New
livw |1|||--| o1k gruadily tennis mer=
ol will save vou mongy
ill]'\ I by any racket, gub o
sflle stripes, restrlneinge ogquipment,;
1l|: voul SR WHES Dow Iy -Sy=
1ng Tennis Bargnln Book=—jfual ostf
Hiirrs pinil ooupein for Free sopy
babnee suppdy b exlosiasfad

Earm Cash with THE WONDER
VISE ﬂ”l Ma-uirimgingt
ef of 2w hlil! Prieed lve  Takes

Make Money!

SAVE MGHE‘I"' L
TIGHTEMER
'I-Juiu M;r maney Fo=RTringine B A el A
tnekets for othe 2AV] m—_—
n your own tennis. Will's gen-
ine LAMBE €Il I 15 “factory-
fresmln,™ M e gt mlit and you
Ao buving n[il] T BILEK
5T E'I“n H |TII.I '.'- Il mmame nmid
plense  you e cholee of
tools, meeok ----:"--*— [OF re=
stringerr—rackKols, @ ]||I|_|||||r-.T |
le jlhlu'rl I'rovm ipE servies I'j Un-Strung Racket
and = Satlsfaetion  GUARY \\- FRAMES,
lI-_I I'r Even tho' s 0N Ilulhk Borgainsl
[ 1 Ii|-L| | T
L L] Lo i 'Inl'l —
:-l.nuulm-l sentl powtegard wr nasil -fh't— —

Write fnr Fraa
Bargmin Doak!

IE |'. “1“.5 fﬂ 1847 W. 4Tth Street
Dhept. 13-54, fh.l:lgt.uh A

"

1047 ATk S -
: H E WlLLS CoO. Dspt. 1354 r_uu:nuﬁ 5. A :
2 Gentlemen: Please rush me your new, 1038 TENNIS 4
L] BARGAIN BOWE, now low pricees, and special oller, "
= withowut cost O ablirefion 0D my part (]
= u
i NAMI '
" L]
® 5t & Na -
- 1
s CITY ETATE :
-
L

-"-.--h—lliIII-I---I--------IlIlinili'

When weiting please mention Popular Mechanics
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EVINRUDE?®
SPORTSMAN

SPECIAL!

LOW COST

PURCHASE

OWN A
BRAND
NEW

TOUCH
CONTROL

ROYAL

HERE'S wour opportunityl
Genuine latest model New
Roval Portables. Only fow
cents a day. Use coupon.

SENSATIONALL... . With
Toueh Control you ecan
instantly adapt the key-
tengion to your exact finger
prossure. Type easior than
you write by hand!

FREE! Handsome, sturdy
case: also mew system of
typing—quickly learned
ot home.

B
2 Park Avenue, New York Ci .
special
ﬁurchnm pian on New Royal P
NAME N

Mail todayl Act quicklyl l
Royal Typewriter Company, Ine., Dept. PM-43
i¥.
FPlease give me details eoneernin
artable. .
uote trade-in mllowance on MYy ..ccs:000
ypewriter, serial number
ETREET .....ccovarensuss
ciTY liIiIlilllliilIIlETATEl‘l"l"

39‘"’ pai I!nr

Direot rmm

World's Beat Marble -ml Grlnlu-.
Thn:é:hdi wnbd.

Faetory, Lettared, Oomraniesd.
Writs for FPres eatalog. Us & m ﬁ
A-18, Onsce, Flarida,

Tenut

g bk,

:—T&ml.mmnd nnd oiher mods  this yaluak
The W. J. Jamison Ce., T35 So. Calitenia Am,, Chicage

YO

JAMISON'S

FISHING BOOK

For a Limited Time Only

ihdly Mustrted 32-page Rl
Hhews prize winning Las
My rod lures; ameeing, new

prn developmends for fahermen by
:nuuh;:rl :‘fr.m-d T_:Irnllu:,l II."'li:-n.-

Al r Eﬁl
nod i win F‘“ﬁnllhr:n,‘ hu.u-cl.—

UR PASSPORT TO FISHING PARADISE

P AMEI[I:A'S Mns‘r

POPULAR OUTBOARD
* 1936 model an even greater
value than before, The Sports-
man attaches instantly to any
boat:; drives rowboats, canoes,
skiffs, fishing boats up tn?m p.h
Runs 3 hours on gallon of
fuel. Sosimple to operate thata

' child can easily start and run it.
Mote the handy light weight—only
244 Ibs, Extremely quiet — under-
water silenced. Write today for new
catalog describing Sportsman and 7
" other Evinrude models,
including the new
Hooded Power SporT-
win, only $77.
Address EviNnuDE,
4904 N, 27th Street
Milwaukee, Wis,

AVERAGE
HOUSE TRAILER ~z5+-$170
Build it yourself—we [urnish chassis complets
with wheel, tire—hitches—everything ready,
build any H:.'l- baedy, very low eoat.
. D, KAR-A-VAN,
308 W. R-ndnlph St., Chicago, 1L

PHOTOGRAPHIC
i ALMANAC

and Bargain Book of

CAMERAS & SUPPLIES!
Er lih.ll:ll Latest fvealinns, methads
in Photography and Homs
Muking, orfum ane pr
hundreds of mna:l!ll[ Huis
ing Bargalns in wtill
Comerns, Lenses, Hllall
equipment =
Bntiafaction e ¥
RAL CAMERA CO., Eat. 18889
. Wabash, Dept. 13543, Chicags, U. §. A

1

Htringers get nur gensational low priceson

Htrings, Fromes, Balls, ete. Our famous
.'|.||I."|:.-.'|.!I “tendon .-t1':ll£ now only S0c a set.
It's tougher and faster than gut. We have

aheep gut and =ik too. Sample cuttings frea

Crescent Tonnis Works 2535 Patricia Ave. Les Angeles, Cal.
ﬁ
BUILD CLOCKS & : 5
1all glockn -r;-h-i:h "'Hhu!li'fd.umrﬁ.: b E : =3

:?':l::?n!:rm; .:I.ﬂnﬂm; an rnul‘n:r'd.u ! 'Jll _“=E-B“'" i,,-' ]
Diims Hnll Douk il dibeeie [h, s —— ...;::_

slrmad wing of easily built Crands l_ - - £

fck e G--—-nm' [
KUEMPEL CHIME CLOGCH CO.,

New Handy-Knife

101 Different Uses in Home, Office and Shup
Surfaces on one side. Prepald 50c. No Stamps.

BUILDENG 6. DUTTENGEAG, MOWA

2 Cutting
No Dealers.

HANDY-KNIFE CO., P. 0. Box 473, HOUSTON, TEXAS

MAKE 200 TOYS an Hour...for 1¢ Each!

U tuye &b big profite. Gt inis eomplets suifit.  You osn miks 3 diferent & hatunlats
ihousmnds of tinses in moulded me Ineludes '|- Ihl rllhﬂll sl Full eusting
ezt 3250, Eleoirilly o mrlur-d.

afder, siaiiag
r|||:| HEH “ ||.I] F“Fl'l [-’l'l'hl-l'gl.
u. ‘-Ir.rhrm Gunuees.
-] L-un- figurea st D= In.Hmlu ui Irur wnldliern, onee
man, |:.||1|h-u.|?|. wndmala, i hrln
(51060 Chbm ol 388 Diltars
3152

Fn:z llﬂ- II..I.III-‘I’l

1]
RAPAPORT BROS— 703 WEST OMIG STREET, CHICAGO
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Here'’s the New “Delta” Shaper

One of the simplest and at the same time most complete Shapers
ever designed for the workshop. Bome of its Important basic
features are: 1, Extra Large Table permitting the handling of
large work with ease; 2. Interchangeable Spindles for &" and
14" hole eutters for various types of work ; 3. Improved Com-
pletely Adjustable Fence for all varieties of straight work ;
starting pin for curved work of all kinds ; 4. Complete
Guarding system: 5. High Speed of 10,000 R.P.M. .
which with standard 8-lip Delta cutter gives over
80,000 euts m minute, thos insuring smooth and
finished work ; 6. Complete range of cabinet and
sash cutters for all types of mill work.

For full details and description of this unusual
tool topether with illustrations of large varlety of
work that ean be done with it, send coupon for the
new 1036 Delta Catalog.

tl.l.l:d!l Circular

Write for CATALOG ™ rpoe o™

It is crowded with photographs and information about the Scroll Saws, Band ISnm,
pew line of 1936 Delta tools, Tt containg much valuable Routers, Shapers, Grinders

| it " and a complete assortment
information that every man Interested in motor-driven tools of artachments and accese

_ .

The Delta line in-

Write for latest
Delta catalos

name of yvyour
nearest Delta

should have, It shows how Delta tocls are built to stand 0.0 d

. ealer today.
the grind of produoction work, and yet are so low priced as - - 3 9
to e within the reach of all, how they save time, monoy DELTA MFG. 0O _-:;;-”:'

and labor—and guickly pay for themsslves,

Mail eoupon without delay. Enclose only 10 cents
at same time for Book No, 2 of Practical Delta Projeots,
82 pages of new and novel things 1o make, with numerons
blue prints, working drawings, photographs and illastra-

600-634 E. Vienna Ave. Milwaukes, Wis.

I enclope 10e (stamps or eain), for w"hEl:'I: trlt:lnu send me one copy
of Book No, 2 “Practical Delta Projects.” Also place me on_ ¥our
mailing list to veceive 10368 Della catalog of quality motor-driven ]
wood-working tools. 1

tlons—and complete directions, NATI...ovssacsirans
Adlddress .
DELTA MANUFACTURING CO. g
600-634 E. Vienna Ava. O Cherk here if you are n Telta user now,
tﬂ-ﬂﬂ. ‘u“ .“"“mu wI'- D — T — — — i ————————— — i — i ————— — -
BUILD 'I'I'JIJH‘SELF*?}R HI.'I-'! Carpenier or Garagoman BUILD
m i TITEY ehts TosE LY e e )
EELE e E u
[ 1! |-|: 1. " I
'IlHl'Il LA '!-‘\'ll- FE RS AmLeae - BiFAN B WAny Ll 5
RAT TN EMAGE LEWETH B WIDTE Al ) 6 ik TEEAY THR SLL THEIL FLARE VE

WITEY CANIN TRAILER. BOX 7¥IN, WAPAKONLTA, OHID

€#Ehpe saso eacron INVENTORS

for Gardeners, Suburbanites, Florists, T
MNurserymen and Frult Growen.

Low Prices—Easy Terms u"'"'"':"
AMERICAN FARM MACHINE CO.
1058 33rd Awe. SE., Minneapolis, Minn.

Make full strength, non-axplosive, non-lnflammable, odorles clean-
ing fiuid from Benzyne Crystals, lc gallon. Exclusive territory.
Bample 10e. Liternture
Western Reserve Laboratories, 6615 Denison Ave., Cleveland, 0.

WORLD’S LOWEST PRICED QUALITY HOME
WE P uy direct from
yus ALADDIN

includes all

b i S;ROOMHOME 5.4 Q3

s o Elndmu, dm Shipped Anywhere
(' W rognn m
paln!:r umu.u'“’m""a"“.md““’w. i‘h‘“""«.:m ALUMINUM PROTECTED LUMBER

m’. ll:llItillllll'lllllllllllllnullt-ul.llll.lltl:lll.lllll{.

nvu Inhorcutﬁmd Iumherwute. Gum-» = MAIL THIS COUPON—-ADDRESS NEAREST OFFICE =

= The ALADDIN Co., Bay City, Mich. or Portland, Ore. =

MMER COTTAGES —$230—Up } ineor G \205 :

= Name ]

FREE Cata mwg,.,m. e :
ﬁulnmﬂhﬂ:']'ﬂllﬂ Humﬂ r ok lt::‘h?:r-!‘d EStru! E
Ba = -

mm‘““ﬂ ‘lllllliliiu"llllllluulllllillt-ulr:.l:::lt-ul.alll-lllll=
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NYONE with a shorter neck would be bowled
over by that never-cleaned pipe and gorilla
tobacco. Now, we believe that a pipe is the world’s
swellest smoke if properly tended and packed
with a clean-burning, pleasant-smelling tobacco
like Sir Walter Raleigh. Sir Walter—to use a much
abused phrase—is definitely milder. It's a well-
aged Kentucky Burley mixture that burns cool and
slow while giving off a winning fragrance. Try a
tin. Giraffes, pygmies, red-blooded men and slim
blondes will seek your company and applaud the
aroma. 15¢—wrapped in heavy gold foil.

FREE bocklet tells
how to make your old
pipe taste better,
sweeter; how to break
in a new pipe. Write
forcopy today. Brown
k& Williamson To-
bacco Corporation,
Louisville, Kentucksy.
Dept. P-64.
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o | NEWJeA&’% Device I

The only tester [ “"" -
thet will test: i“'
all
fches
58 FIUgs
E:ar!,rldlgEF'Lt.:ps

i 1k
Aigiance i, (Th T oS o U

uu'“”mﬂ" "Our Agent.s are making
FFOR. - ‘251030 ada —%Hnnt:lnu?

5
?;i:;ﬂ. 1?[1::-:: Eti?fartl."‘n" F1q £ Curr-rhtu Infermatisn

Hespilals Apt Houses, ete gent anyw vhere Prepaid /150

DONT WAIT NOW” Kalb Ekctric s MfgCo

WRI TE 2711 Big Band Bivd 5t Lova,

KE2D" ‘I'I:.:-TtT Jales Dre Dagh J

Make Money Filing Saws

Start in Spare Time—Earn Up to $2 to $3 an Hour

“*Am still o ting my Foley Fllrr nfter & r{m Busl=
ness better thifl ever this yesr," reports J

Vieth, Pa. The FOLEY Automatic Saw Fller
fles hand, band and clroular saws perfectly,
qulL‘hlr’ Used by leading saw ﬂlﬂ-l'lll'-lftll!'ﬂ"l
—Atking, DMaston, Blmonds—also repalr shops
and indostrial plants In every state.

No Experience Needed

Mo eye strsls, AN easli business, po canw i, Bead
postenrd [or FREE plan, mi dlhllhn I-li nru-li o i 5
Josins under Nutional Housing At : - -
I[FOLEY MFG. CO., 416-6 Foley Bidg. P
11 Main St. N. E., Mlnnuwlh. Minm.

DROP CENTER TRAILER AXLES

50* Std tremd £7.50, oversize (2" tread 38,60
114" aq. 4" drop center to it Chev, Ford A and
V& whels, book of plans with order, Tnelien Mig.
Cx., Bex 25, Cullngs Park + Degl. A, Beliait, Mich,

-ltlﬂlltll “" 1|J'|.I.IIFItH|l Eleserieal, lh-*

ehu lesl s
Electrieal Bupplies, Lmlﬂ’bhﬂl:’i Cing=
wllan Lmlm .!-'Irrlurl. nprndors, Lathes, Dirdll Prr
Haeeh and nd Bawa, ete. 10 & 13 Dyps-Moto
& Projecta En.lhue Cllt]u.% Motur Parta, Ete., Dol Bl-
! inis, firnas n=d Bieed whing, Gearn, 'l'nlli:l Hepgers,
perimantal K ateria]
Blg Copy, Ninbed nnywhers for 20 conta,
24 pepts Onpniln, rafunded firet order,
LOOMIS ELECTRIC EDMPAH"I‘

1812 N. Callfernia Ave. leage, 1L

NEWI 'l'll. TING-ARBOR" SAW
MODERNI

Performance
counits!

Only a ""TILTING-
ARBOR"™ hl.nﬂlm nll bevel eits in
BRmMe essy manfier a5 slm
pguare guta!l Many other hen
Talk nbout papacity sl miinemenisl over old style tilt tables. Imvesti-
Thia B-H'I.:r—'."{:n: iIﬂ--i ‘hh In ﬁ‘f gnte this new

aeh & 13 0 .
I:||a|:- ‘I-I}urh. en Lhick. O u‘l-n-uﬂ 13 lanhes TEIYDF hl'fzﬂnm Eslrt.nl!.
and rips wids &8 31 lackis. WY . Jin1
alone not enoug

NEW DRILL PRESS —get convVens

lence too.
Brand new—a favorite al-

rondy. ‘Iﬁlm;. tmprmrum]ﬁrltﬁn' Write for

oW s antures; °' b=

in" quality. No un‘lllma FI‘H____ESIIIH

drllll Five speed range: 1 LATHES
in. dis espacity: uses one JOINTERS

e e g Zures
4 mu *

nl’- nh % Flonr M mm-:us

BOICE-CRANE

W.8.8JE.BOICE [iZR] TOLEDO,OHIO

When writing to advertisers please mention Popular Mechanics
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3 TIMES MORE MILES

T a9 - '-};‘h:ﬁlr, '? for your
ir‘*_ﬁ. ey "I'k.,::- money with

g;_‘"_-ﬁ* l e

Found Only On

‘_T_'E;_'? Triple-Tread

Steel Wheels

This “Wheel Within a Wheel” construction. gives 3
T.Fmﬂ Lanﬁer Lnfe.—mnre mllns-luwnr cost. And

rings reduce friction giving
.I'ﬂ Times Faster Spm. T CHICAGO'S"—A few cefits more
for guality, returns dollars more in service.
Get CLUB PIN and FREE BOOK
Send for wecrets of winning races, e,
It’s Free. If you want beautiful 25¢ ,gai'df‘ club
pin 10c to cover mailing.
ORDER TODAY! If dealer doesn't
CHICAGO'S" refuse others. Order Direct! We' H
ship id on receipt of §1.95. Give shoe sire.
CHICAGDO ROLLER SHATE CO.
Roller Skates with Record for over 33 years

4414 West Lake Street Chicago, Illinnis

MONEY for YOU

Install America’s Most
Accessible Oil Burner

Bave money . . . make mon .
America's premier Oil Burner (Li mu
No. 1. Zoro Patent Estate) is yours st
low cost! Bought by U, 8 Govt. You
can buy direet! Complete with subo-
miatie mur.ruh and full installation dis-

ams. Write for amazing low price and
ree liternture today.

CHALMERS OIL BURNER cn.
1260 Central Ave., Minneapolis, M

IFREE 5.5

) " oulfiy @ r-u
wilh siring, feals and dirsciioss

SPECIAL INTRODUCTORY OFFER: 1

neudl profits mads restringing meequeis, 07 {1, o il
ot Whits—ales Whkte & Bim Bial—site smirasting ML Do
wiringmr's wis, illgeirsted ey directlons, Mm.ry bsek guiraniow, Sapd f.-,r
Free Catalog and Momey Moking Plan!
MAKE Bemil Crah, Ok or M Chrder §L, whick b
MOMEY TOO & Postageand Lneurants Bent 00 13 iF doslved. 1 o

Pro Tennis 5tring Co., Dept. g-4, lemnn N.Y.

— SPA
BUILD THESE PROJECTS TIH'E:

Enay to bulld, Easy tomil.  Beag wr liwn or garden. Note i sl
low prices o BLU VPRINTS ORDENED Fiok'rils Ao, i

ll-l-ﬂmﬂ'l‘? Dimansioned)
Mods H-J-T- DUTCH WINDA L{.,mrln 1...1. n‘:m-l chusiing bapter), $.0a
h. [Farmer nstng buck sew) 08

Modal Bo18. DUTEI T['«- (LTI TR .t:ln h h.  (Heumgmn style), a8

Model OMBO,  OLIY MILL 30 fn_high. (106 in, diameier walerwhesl] . 100

ﬂ:ﬁ I\]r ::E' I;llgirﬁ'_:u]hz% £0 | n MI:"I uhnn-'f 'ﬁw ?:._ ....... Loa
iy I ¥y

BPECIAL. ANY 3 OF ABOVE T i

LAWN—F. Im !T‘I‘ll“ I o } Dmteh
Hehoodbay, !Iln“ld Pair, Bunbonnet Girl. Diuteh "r:lw Qird, Jual -ndu.'lﬁ'l
Ligtl= I!u-F';n J;hﬁat“ﬁmn Hed Riding Hood, Peter, Poter, Tuan The
n.
[ 7" E;\Imnmum; Insluded on 8l patterns. Traos dimet to wood.)
¥ 5 OF THE AROVE PATTERMS, $1.00
Thlli:'ll B hoslbsory wabap Paitere FREE with -n.-l"nq-ﬂq- o
AL [Buwtrating over 30 modeks, kits, nod supplien. SEND 10v
CO., Dapt. P-28, . A1 S, Mlwsskes, Wis.

When writing to advertisers pleass

“Triple-Ware” |
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BETTER COOKED MEALS
_Wﬁere ver You Go

New Models...
New Low Prices

You can have "home eoolked"™ foods on any outing with
a Coleman Camp Stove, It makea and burns its own gas,
Big Hi-Power, wind-proof borners light inatantly. No wood
to ent, no smoke to get in your eyes, Sturdily built to give
yvears of service, Folds up like n snitcase for easy earrying.
Everdur Metal Tank won't rust or corrode; easily removed
for filling. Five models, priced from $4.45 up.

Have Better Light, Too

A Coleman Lantern is just the light for fish-
ing, hunting, all kinds of outings and general
utility use, Lights instantly, Provides up to
800 enndlepower of pure white light, Sturdily
built, Pyrex glass globe protects mantles from
windand insects. Gasoline and K erosene models,
No, 242A illustrated, U. 8. Retail Price $5.95. L
Write Today for FREE Folders illustrating and
deseribing Coleman Camp Stoves and Lanterns,

THE COLEMAN LAMP AND STOVE COMPANY

Dept. PM51B, Wichita, Kans.; Chicage, lll.; Philadslphis, Pa.;
Los Angeles, Calif.; ~Teorento, Ontario, Canada (BE18)

= Coleman 34 )

e T

Leiks maler asnd melar
wull sk B lF iakle

Mouldings

Cuts Decorative Edges,
Picture Frames, Tongue & Glue Jolnts

Here's a real husky shaper that cuts an endless varisty
ol designs with ease and accuracy. With a sanding
drum attached it becomes a practical sanding machine.
A keyed spindle permits operation either direction.
Guard and guide standard equipment. SKF Ball Bear-
inge. T2 page Instruction Book with every toal.

— e e e e Spi] for Froe Catalog = e s s ——
WALKER-TURMNER CO., Inc.

146 Berckman St., Plainfeld, M. 1.

Please send me your new catalog.

N ame

Address
—_—

mention Popular Mechanios



Entertaln anid surprise your friends with your own broadeast. The
casy-to=gttach Vogue RADIO-MIEKE makes this poasible. Just
attach to your radio and broadesst from another room. A real
senAnation. Sounds just as though you were miles away 4t o regular
broadeasting statlon,

EDUCATIONAL—
LOADS OF FUN

Vogus Rsdio-Mike s excellent for irbnin
m elcutbon snd redio nunouseing
ol Tum, ton, You'll nmase and delight yoius
friemds, Theyll be surprised {0 kene yousr
valee eoming from the mdio.  HBpeeis] cuts
ot baiion allows you to switeh (Fom hams
brpsuleist g to egular rulin reeeptios in
an fmetant. Canned njure your dis in
Lpy Wy,
SEND NO MONEY
;I:; :i:n 'llr-;L -ILLIE_:lr ;1-11 Jusd lll‘;ul e
B CislpE m e L=
magy §LO0KL, ples & frw -l-luur{hj::,;r. 'if"; i
iy | get mere fum out of W Ehas you've ever
ks, mnd i baok within & days smd 500
will be refanded
AGENTS—DEALERS
BIG MONEY
QUICKLY YOURS
Wrile todoy [or pew hig ey making plana,

— - —_ couUPON — s —f———
BHERIDAN ELECTRO UNITS CORF. 3341 8. Btate Strest, Chicago,
I Ruah & Vogue Wadio-Mike with completn instroctions, | will pay postman $1.00
I Bl:n.l’#h :’-nr- m}!.u; I 1 am wat eutirely satisfied, | will peturs within fve days
IF Ao relum.

BRI, oy smangassnssfpassassesisnsssasisniensssas
I ArlErmEE, ;oo yve s s ey R S A e e e AR r s A dran aa
I I'il'r‘._l. AT lE.hL.I'\-I”l SRS PRI TR L
virk here i JLAOEIN 1
" D Baine * refend  gusrnies mﬂl e

TOOL OF

1001
USES !

QUICKER,
BETTER JOBS!

Does away with slow hand work, 4
PIug_u in any light socket. A, C. or J
D. C., 110 wolt, 13,000 rp.m. For |8
use at home in shop or take to job.
Uses 200 different nccessories— |
grinds, polishes, routs, drills, cuts,

carves, sands, saws, sharpens, en= [ 08 Seo
praved. $310.75 and up postpaid. = g al Your
3 Accessories FREE, . v Dealer's

* THE De Luxe MODEL

Revolutionary Performance
For constant servies ., , nothing else like this easv-to-handle
production tool for saving time and Inbor. Fastest
“""‘:“’.‘-";"E most ;fgfu! tool fﬂliﬂ type and
reight . . . 25 I L, . Ll
, 6 Accessories FREE, v PR,
L Order Either Modelon10-Day Money-
Back Trial or Send for FREE Booklet.
i T e Vo W W W V]

CRAFTSMAN
Project Book

“Pleasure and Profit with a
Handee," Easy working plans for
making many interesting and un-
usus| Projects, 25€ stamps or ooin,
et et et et ™t ™ et ™

Chicago Wheel & Mfg. Co.

108 8. Aberdeen St.,
Chicago, IIL

SEND FOR — &
F1ee BOOKLET !

When writing please mention Popular Mechanics
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ft. Flying Scale Models Sf-z3:."
173 size of real planes g, | Fens’
5 ft. Monocoupe (Illustrated ti Sy BN
5 ft. Stinson Reliant ) D

5 ft. Heath Parasol ETEEN .
l:_:llld.rplurim that are m:ull.lly ‘:'I““'“}l”éjﬁﬁ ‘II
slse of real passenger carryin Ares Iy =
today [or our ulﬁv Glant M updcla —pieh L "\..I‘ {dd
HEI‘GFL‘E putdoor Oyer—a $10 value for only
Everything s In the kit—ineluding all Hguids—nothing else to buy.

Each of these G. H. ), Glant 5 [t. model planes eontalns Full-size
Flans, all riba, formers and curved g clearl inted on best y
Halsn, Complete with LARGE BOTTLES CEMENT AND DOPE
different eolors Japanese Tissue, Speclal Endurance Rubber, fAnlehad
Ready-Cut 3 Wheels, Wire, Halaa strips cut to size, Washers and
- .« « Movable Controls, shock-proof Landing Gear, Seale Details,
Lettering, Numbering and Insignias, Flight Log, ete. FREE Infor-
mation about our line of model alrplanes priced from 10e to $1.

Dealers Write
G. H. . MODEL AIRPLANE CO.

564 B Southern Boulevard New York, N. Y.

- ! T ! S8 N
A e h and ot} * iy
B doerhine " Chtier smontutd B
- o™ et Son BT B
i AR St O3 S o
B TRt SR pyenvel
1 ,‘E‘- i 27 “mﬁnﬂn‘,‘ H'.I'tp,,,t Aien-
o TURE  rpati®iiand: Gl
in

ATTENTION AUTO TRAILER BUILDERS!

New Standard Running Gear Parts

Complete Axlea with and without Brakea,

Axles, Hubs, Wheels, Baari , Springs,

| Bpring Hangers, Brakes, Velvac FPower

N Brakes and Controls for Power Cam.

7 New Tiustrated Catalog Ready Shorily,
Send dcin Stamps to Cover Postage,

Renmor Manufacturing Co., Not Inc.

25348 Bo. Wabash Awve, Chimags, N

Increase Business orm Lotor, Yot LRt Pt

- 'nmmmhmmm

nmi:m:'umm m't"m:gﬁrm
Reguest Fres Bookiet. a

PITTSBURGH TYPEWRITEN & SUPPLY CO.

Deparimant  H-2 239 Sth, Priisbergh, Pa.

HOME AUTOMATIC CIGARETTE MACHINE

Have YOUR OWN Monagrammed C 5
Pt tobaises and blosk of § O el ‘IU?&' THE CRANK
—FPREETO—CIGARETY Essy—almpls. A meisl sonstrees

fion, Guarmntesd. Ko eoth ribbomei no sperisl tobe or gummed

pupers wlm-d. ASK FOR FREE ILLUSTRA F "
UTOMATIC CIGARETTE MACHINE WEE, FM-§, 1088-87
von Ave., Chieaga, I,

Catch Fish!

Mink, Muskrats, with our :
new foldl vanized STEEL
WIRE Tl!ni ' Write for our FREE TRAP OFFER nod Bargaln Cat-
alog. 51 Bexof our famous Fish RBalt FREE to introduce our traps
WALTON SUPPLY CO., 3509 JUNIATA AVE,, ST. LOUIS, MO,

FINDS BURIED TREASURE!
NEW GOLDAK METALLASCOPE

Must ofinient metal snd mineral are loeator sver known,
Absolilely pusminiesd in datect irked CGOLD, BILVER, of
any other metal., Estfemaly powerful mew models; wery
wlmpls ta operats) light in wsighl. Pul pour preospeefing wm o
ieienddfis kawin, LI wou kmow of boried tresssure, find & with
ithe mew Cloldak. fite wiorid's lnrgest m-nth!wﬂ(!w
eerafal minersl Loestors for intoreating information.

=—. THE GOLDAK CO., Dept. P
=E 1 1031 South Broadway, Los l'lqllufﬂl'
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This new machine and proeess eompletely solves the problem of
anently surfacing now or rﬁrurfml.nﬁ ald masonry bulld-
e, walls, ote, It fuses a waterproofed p ﬁur_lc mixturs on any
masonry. It fills all cracks and ean be l;li'% il [0 any thickness
desired and In 30 colors nnd shodes. Iy ven by over
twelve years sctunl use under all eonditions every climate.
LARGE WAITING MARKET
Oherners everywhers want to enhance present values and make their
buildings more mttrantive wnd livable. The better builders are
siriving for groater pormansnes, beauly and salability in their new
comatroetion. With Colorersts stuesn spray-
ing. you can supply this waiting market and
enn offer permanent, colorful surdssing st
amuzingly low cost. Many aperstors report
conts of 2o to 4e per sq. (1. and sell ot from
4% o Te. Bome have paid for their equip=
ment from first coupls of jobs. Machine
mpaeliy up to 000 sg. f{. per hour,
Get the facte.  The new Colorerste books tell
the whole story. Write toeday. It may mean
buginens indepondones Tor you.

COLORCRETE INDUSTRIES, INC.
570 Ottawa Ave.  Holland, Mich.

ETAL-CUTTING LATHE

Bersw Fead, 800, Bwing. 1%In. Centers.
Practical for Amateur or Professional. Bend for Cirenlar,
THE PALUL A. GREEMNE C0., 520 Madison Ave., Toledo, Ohio

e Bl Ic
= BT beel, B0 22 100%
"'! mmpgulw:uufd, t'[:ﬂﬂ 5 l_ L=
] o arm rences; |5l
ol SO et Lo Eenie, Sieel g
Fosts , Gateo, Ba ‘ire, Paints, Reol- By
i.ng. WE PAY FREIGHT.
t SRRk KITSELMAN BROTHERS L
S22 Box (4  Muncie. Indiana.

STRINGING TENNIS RACKETS

Stringing Tennis Rarkels pays §1.50 profit
an H.00 restringing, No experionce nesdsd—
we Lench you how, 'E-nhnls piayers need new
etrings in their rackets two or thres times yeariy
+ - - EVOTY BLEinging menans proft for yon, See
how simple it 88 to get in this business. Costs B
pracifeaily nothing to atart. Basy work] Get g
otarited without delay, W 3
I:'REE Write Today . . . tell ua who has been
restringing wowr racket and woe will §
Eend you free our 1980 edition of “PLAY AMD I8
PROFIT STHINGING TENNIS RACK ETS" in-.'ludimi 1
pew low prices of TOMGUT " Court - Tested' -
Tennis Strings & Restringing Bquipment. Write Today |
THOMPSON MFG. CO., 4535 Packers Ave., Chicago,U.5.A.
B o Eo,
Makera qrmimuf “Court-Tented" Tennia Strings

INGS
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7w HOME .

. Fortunate the little girl whe
" has recently received the excep-
= tionally fine doll’s house buile
with painstaking care by Mr,
Wallace L. Pond, Domestic
Sales Manager of our Company.

Files were used by Mr. Pond
for trimming up the window
casings, fitting the blocks under the caves,
for smoothing fourteen stair treads after
they were sawed, and for cutting out
the indentations of the door where the

hinges were placed,
: For making a doll’s house or a
model train—a get of andirons or
a chandelier—for any type of
home craftsmanship, you will
find the new Nicholson, Black
Diamond and McCaffrey
Files among the most val-
uwable and helpful tools.
Your hardware store
can supply you in any
shapes and sizes you
require. Nicholson
File Company,
Providence,

R.L, U.S. A,

PATENTS PENDING

A FILE EVERY PURPOSE

FOR

When writing please mention Popular Mechanics
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NEW CATALOG

Send for the new ﬂ;\rin & Summer 1936 ALLIED

Radio Catalog. Packed with every latest radio invention

and improvement—the leading Radio Supplg Guide—
a

areal encyclopedia of Radio Progress. More than 10,000
lity radic liems ot lowest wholesale prices, Mew Matal Tube
eleye Radicr—Batiery, 32 Volt, new & Volt and Auto Radios;
dozens of new Set-Builders Kits, everything in Short Wave Amateur
Receiving and Transmitting Equipment; new Public Address Ampli-
fiers and Systems; also thowsands of exect duplicate and replacement
parts, radio books, tools and latest test equipment. Everything you
need in radio ls in this FREE Catslog. Send for it now|

POPULAR MECHANICS
~—_ RADIO CIRCUITS

When you build yeur “Popular Mechanics” set, use only
approved parts, offered in kit form exclusively for you at
lowest wholesale prices by ALLIED—yow Radio Parls
Headquarters. Write to us for FREE Parts Lists covering such /%
popular circults as the 1 Tube Portable Receiver (R209);
the 2 Tube AC-DC et (R211); the & Tube 32 Volt Farm [
Radio (R208); the Metal Locetor (R213); the All Star Jr,; L=
the Browning 35, the Thordarson Amplifiers, Low Cost
Crystal Recaivers, 3 Tube Beginners Set with All-Metal Tubes, Improved
“Little Giant" AC-DC Receiver, eic. We are Radio Pars Head-
quarters and can wupply you wilh malched spproved peris for building
any Popular Mechanict radio circuit described In this or any other
issue., Before you buy, write for our parts lists. You will do your best
work and achleve the most succenful results with ALLIED parts. Send
your order to ALLIED and save lime, money and effort.

WRITE NOW FOR YOUR FREE COPY

ALLIED RADIO CORP. Dest. K = KIT OF THE MONTH

B33 W, Jackson Blvd,
Chicago, 11, . METAL TUBE RECEIVER. Daescribad
- in the February ismsue of ular M
[l Send me your FREE 1936 Spring & Summer Catalog. i chanies. A u.ﬂ:dmmd QThxul\l:

wing the latest all-metal radic tubes.
0 Send me Parts List for. coereeeanessnsnanisesscsss o By to bulld, inexpensive. Gives loud-
speaker volume and good tone with un-
H‘m" 111111111 LA R AR R R R R AR RE RS EEEREREEELLENELS B I m. “n.itI?IlT.nd I‘Idiuilv' m’“‘
I the beginner an easy-to-build up-to-date
set; experimenters will fnd the metal tube
l eircull extremaly interesting. "Write for
I our FREE Parts List

WRITE NOW FOR YOUR
FREE COPY

Addr.‘“--- EEANLEL AR R AL L LA R R R AR Al Lt

L--------------J
When writing to advertisers please mention Popular Mechanics
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TALK=SING = PLAY

ihru your own radio

BROADCAST your voios ) PIOFTROE
rOlEE R Foanr Tl o fe k- - mnke an-
nay part of hu:r.-

Sy

Toy. Also 'pl.t on &Wn pro-
& prams ot homs ||.r.
affnirs, Lu."n.*ls of l:unT Eon:
ta operate,

Johnson Smith & Co.
Dept 880, Detroit, Mich.

CHYSTAL RADIO 25¢

Thin ls & radio in iteelf, It ls pao |'5

L T i receptich Witk It Aloos wit

mr uflllll“;ﬂ{ﬂ'l’ to 10
s

o Py EURTAR-
Lood. 'nnur 25c ppd,

RADIO BOOK

s how to make inexpen-
alve crystal sets, sbeciri
whortwave radias, &
wlgn stntl pulh
'-‘-Hn i, ﬂnir 10a, pp-u.

the Code snedl '.- miad
quickliy, Ha mm axs
pert opar K a¥,
ounder, mMEgmeL,
[ 14 Ll ]d )
'I'll-\.'l':h“l:l

JU-JITSU ,

DON'T BE BULLIED

The Japansss lﬂ of sali- :'Ilul'm
uw urﬂ:m‘l.l u mitack

ll"ll'.'h'l nthﬂ
5 rnlll|.,
:-dh: v l-ll‘inl" i, ot
AT -
|ochs, sclamar, l'le.l. l?‘if_"l.
holding & man down, double knee
throw lﬂﬂ mitaok ,defense

. ene hand wrip, de-
fenas agninet two panalinnts, stom-

B, epcret thimb knoegoat,
nerve Iﬂnt'lltl:‘ and nnmeroas
'I‘I'ﬂ' elr mlglntu ﬂllm natura ur

BEHo s s e

AUTO SCARE BOMB

The Aute Bomb la
sitached to the
motor nf your car,
whe wire B b
ppaTk pelida and
wiber wire o Any
art of the motof, b

oy T
b i T
the siarise, thara
inm wbrill whistis
followed hy nllu 4 Il: g,
hang. The driver :
thinks hin car has
dad. AL g

In & Tew =

s, L[hisen 5ol
 Ehe car.,
protectian

H -
I:"".Iu.:: mE i -\.I.Il'nltlul"'-u 5
D-l'l POY = OB TC T T — .

thief in Lhe act, Price 15¢ sach, 3 lor 40e, $1.55
par d doz. Shlnpns by Express. Mot Prepasid.

mcnuuu!. re l. |
frie:
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168A POPULAR MECHANICS ADVERTISING SECTION

Less Motor Drive

_., 9”x3’ Workshop

e BACK-GEARED
~\  SCREW-CUTTING
)\ PRECISION LATHE

- . % - - - = - — 2
NEW 1936 model 914"x} Workshop Bench Lath ith Hori tal Co s ¥ h.
ing Maotor, Reversing Switch l.l:lgnﬂr_]li:l s Ih::n Orison untershalt, 1{ h

' {No Down Payment=—36 Months to Pay)
[ HE new 1936 model 9-inch Workshop Lathe swings 914"
uﬂ*‘ g Tm'cr bed and 5'4 over carriage. The hole through spindle
G ' < 2 is 3" and will accommodate collets up to 14" capacity. The
kY o ! 93;_ 3-foot bed size takes 17" between centers. Screw thread
P s ind ot cutling range is 4 to 40 per inch right or left hand. Turning
;\1n'i"‘}‘r\19‘{lﬁ ‘“ﬁ-t{' - feeds as fine as 003" are provided for. Other bed lengths
7 ‘;‘:“'\t"‘:“ﬂ;:‘tp“" = \ available are 314’, 4’ and 415" at slightly higher prices.
ﬂ“:?"-‘f 1% Ner Features of the new 1936 model inclaode: (1) Twin Gear Reverse for
A Hizht and Left Hand Threads and Automatic Carringe Feeds, (2) Ball

Thrust Bearing on Headstock Spindle, (3) New Improved Tailstock and
seven alher important improvementas,

18 Practical Attachments, many of them new, are furnished
for the 1936 Model Workshop for milling, grinding, draw=in
collet chuck work, and other manufacturing and machine
shop jobs. ;

Especially Recommended for Mnnul'lcturinﬂ.mhhrlmrr
work, Auto Service shops, Electric shops and F e shops for
fine, accurats ision jobs in me of all kinds, woods,
plastics and ntt:enunhln-hlu materials,

Used by [I. 8. Government, Bell Telephone Laboratoriea,
Toledo Seale Manufacturing Co., Sikorsky Alrcraft Corp.y
Firestone Tire and Rubber Co. and scores of other industries.

NO DOWN PAYMENT—3 YEARS TO PAY

Write us for details of this liberal inancing plan. Only 5% in-
terest rate, the lowest in the history of easy payment selling.

Mail Coupon for Descriptive Literoture

SOUTH BEND LATHE WORKS
903 East Madison St., " South Bend, Ind. U. S. A,

SOUTH BEND LATHE WORKS,
903 E. Madison St., South Bend, Ind., U. 5. A.
Please send the following checked below:

O **Workshop'' Catalog No. 15-R. (Free.)

0 Easy Payment Details=No Down Payment.
Size of lnthe interested in._._ ... ...
Clama of wowrle

EEEEEERAEE SR

el S0UTH BEND (Doccisior LATHES

PFRINTED BY POPULAR MECHANICS PRESS, CHICAGO, ILL., U. 8: A
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Advanced Features
which contribute to

OLDSMOBILE’S
GLIDING RIDE

IT IS not by accident that Oldsmobile
provides the utmost in a smooth,
restful, gliding ride. Oldsmobile’s
extraordinary riding comfort is the
result of painstaking engineering. ..
the inter-relating and balancing of
dozens of individual comfort features.
Several of Oldsmobile’s advanced con-
tributions to riding comfort are illus-
trated and described on this page. For
a complete conception of chll:

KNEE-ACTION WHEELS—0Dldsmuobile"s frant wheels move u
and down independently of one another to "step over™ bumps o
lalies. Saft eail lpl‘in!i L rrlrnl: ack in unisan willi solt leal l[lhn!;l- :'||:|
the rear. Hoth front and rear seat passengers enjoy gliding comfort.

mobile’s

liding ride, write to Olds Motor Works,
Eunaing, Mich., and ask for free Cata-
log and 1936 Engineering Information.

Sixen Bi6i5 cnd uip . . . Eighes 8810 and up,

liae [rraicita al I.-dll!l:ll’f. lll’l_‘fl'r.i‘ o] rhrln:l* $

withond notice. Speciel oocess

ot Cordilmstrginsd, ¢ Dowe Sadon 8705, REDISTRIBUTION OF WEIGHT—In today's Oldsmohile,

A CENERAL MOTORS VALUE ﬂlﬁint und front and rear seats are moved (ovrward io relation to front
an

rear wheels. This new distribution of load evens up the weight
L1} - rr

over front and rear wheels and helps io eliminaie back seat pitching.
BIG, OVERSIZE TIRES

—Tires un the Uldsmobile Six
ore 1ox 6,50 and on the Eight
16x7" in size. Big, low pres-
eure tire: mean additional rid-
g eomibori; llﬁn. extrn Lracs
tion for sturthisg and sispping,

RIDE STABILIZER—
Tha lnllll'.n steel bar, connect

ing rear bydraulic shock ab-
sarhers, keeps your Oldsmobile
level by a twisting reaction if
one side tends 1o rise . . . con-
trols sidesway and body rall

CENTER-CONTROL
STEERING —All parts of
Uldsmubile"s steering mecha-
nism, rave tie roda, areincluded
witl airu 'lrni!h.l. ol chnisgs,
Hoad lhuf:‘E,a are mever trans-
mitted to the sicering wheel

DOUBLE-ACTION HY-
DRAULIC SHOCK AB-
SEORBERS — Ulismalile’s
shock absarhers, frontand rear,
contyul spring sction and frome
mawement i both directions

s v o milid greatly 1o rding case,




Luckies are less acid !

Recent chemical tests show"
that other Fn:-puiur brands have
an excess of acidity over Lucky

Strike of fram 53% to 100%

_OF RICH, FULL-BODIED TOBACCO —"ITS TOASTED"

* RESULTS VERIFIED BY INDEPENDENT CHEMICAL LABORATORIES AND RESEARCH GROUPS



