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More_ than ·1,200 ''How T~ Do It'' 
Illustrations! 300,000 Words! 

a Partial List of Here Is Just 
Handyman Subjects Covered In 

YOUR TOOL KIT 
Selecting Tools 
U se of Hanun~r and 

Handsaws 
Screwdrtv .. rs. Ch t~e ls 
Brnee a n d Bit 
Hnntl Orllls 
Awls. PJan~s 
Pincers. Files 

. Meas ur·t n g Toots 
How to Shar pen Tools 
Nailing W ond 
S Mnclpapto r·s . C.luE"s . etc . 

HOUSE CONSTRUC· 
TION AND 
MATERIALS 

F o undallon 
Glrde r·s . Sil ls 
Floor Joists 
Building Mater ial s 
Types of Lumber 
Roofing Materlals -

Ashphal t. Asbestos, 
Aluminum. Wood 
Shingles 

Concr·ete forms. mlxlng
Solderlmt . Equipment. 

TechniQue 
• ' Sweatina-'' a Patc h 
Equipping the 

Worlt6hop , etc . 

FURNITURE CARE 
AND REPAIR 

Upholstery of Chairs. 
sofas . etc . 

Replac ing Worn Springs 
StrenR'the ntng Frame 

• 

Fur·ntture Upk eep. Ct ean
lng. Removing Wat.,r· 
Stains. Mar·k s . 
S c ratche s . etc. 

Loose J olnts 
Broken Chairs 
Polis h es and Poll~htng 
Staining, etc. 

PAINTS AND 
PAINTING 

Types of l'al nt Brushes 
Types or Palm 
Varnishes. Enamels 
Lacquers. Shellac 
Calc imine 
Pain t Thinners 
:\1lxln~t Paints 
Sur·fac e Preparation 
Rernovln~ Paint 
Painting a New Surf ace 
Por•ch Floo rs and StE'IJS 

(A bore) A si mple little 
I r ick like knotting llle wire 
i nside e.,·tensiun pl"U8 ratt 
sure you serere burns. 
lilotcn-out fuses. ·and fire 
hazards. l'rotecl vour home 
a11d family toilh the adl'ice 
i .n ·litis book.' 

the Hundreds of 
this One Book: 

Palntln~e Metal 
Preparing Plas ter 
FIIIE'T'. Stalnlnl!. E'tc. 

ElECTRICITY 
IN THE HOME 

Approved Elec tric al 
~:qutpment 

Hon1e Generat.oi'S 
Fuse Boxes and Fuses 
Appl lanc e and Extension 

C ords 
Replacln~e Fixtur·e Soc kets 
Electric Motors 
H o me Signalllnl! Syste ms 
Bur~tlar Al:ll'ms. etc. 

HEATING THE 
HOUSE 

Chimneys 
Coal F urnaces , 011 

Burners 
Automatic DrMt 

Regulators 
Ther·mostats 
Fuel Economy 
Warm Air He11ttn~e 

Systems 
S tE-mn Heatln~t Sys tems 
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with th,e aid of the 

Save Hundreds of Dollars Each 
Year by Being Your Own Handy Man 

HIS amazingly comprehensive vol
ume shows you how to do yourself 

al of the jobs around the house thB;t 
have long needed doing-and a lot more 
you've wished could be done. It shows 
you not only how to make your own 
repairs on your plumbing, wiring, 
electrical appliances, masonry, plaster, 
heating system, furniture, etc., but also 
how to make improvements in yo1Jf 
home, from a new bookshelf to a whole 
new roof. 

I 

N o longer need today's high costs 
keep you from having the kind of home 
you' ll be proud of-attractive, smooth-run
ning, free from hazards, and equipped with 
every comfort! This book makes even the 
most unfamiliar job easy to do-and fun to 
do! You not only save time .and money, bu ......... 
you also enjoy the thrill of showing your 
handiwork to admiring and envious friends! 

Clean ing. AdJustinJC 
Ra<li,.tor·>l 

Noise in Steam System 
H ot Water He ating S yHt Pm 
R e packlnR: Leaky VaiV<'" 
Cleaning Boi lers 
Cieanln~e the Furnace 
Ins ular ln~t Materials 
S torm \Vlnf1o"•:;o 
WeathE'r Stl'loolnR". etc. 

Wate,.P!M,~JUNG 
Cause of Dirty Water 
Repalrln~e Sewage System 
C esspools. Septic Tank s 
Stopped Up Sewer· Pipes 
~topped Up Drains 
C h e mical Drain Cleaner s 
Plumbing Traps 
Noisy P lumbing 
Repairing Hot 'Vater Tank 
Thawln~t Fr·ozen Pipes 
Wate r Softe ning 

EQuipment 
Repairing Fauc ets. Flush 

'l'ank~. Leak;v PipE'~. E'tC. 

t,~Te~~J~~I! lt~~~IRS 
Bas ementK 

Waterpro ofing Masonry 
W a ll s 

Repairing Crac ks In 
Founrt:~tlon . Stucco 
Wall ~> 

(Left) You SEE diaorama 
that help 11011 locat.e and. 
with little effort. /ofz 
pl11mbinn noises. leaks. 
and drain stoppages. 

Repall'lnJC Br·lc k Walls 
Kepa ll'lng Leaky Roofa 
Caulking Se11ms 
Gutter·s a nd Down spout• 
Rldd in~e thP Ho u se of 
TP r'nl lt~s . f't r . 

YOUR GARDEN 
Build ing Oar·den Paths 
Building G11rd e n Pool 
Care and U11e o f Gaioden 

Tools 
Cold Frames 
Rustle Scr·een s and 

Arches 
Building an Outdoor Fire· 

place 
Ereetln~~:; Garage. S ummer 

Oues t Ho u se o r Play 
Hou~e In Oar(le n . etr. 

Learn tlte correct 10011 
to care l or brv~Aes. 
tools, etc .. to makt' 
them 1oork bett.er a11d 
last lonoer. This in
lan~anl ion in the book 

1/011 



Here's Everything You Need to Know to Do Your Own 
Repairing, Beautifying, Modernizing, Converting! 
the A to Z of CARPENTRY, PLUMBING, PAINTING, 
DECORATING, WIRING AND APPLIANCES, MASONRY, 

FURNITURE REPAIR, HEATING SYSTEMS-all in one boolcl 

Make a New Kitchen, Game Room 
or Bathroom! Build an Extra 

Apartment and Live Rent-Free! 
H ere ' s 1,001 methods to help make your house more 
liveable-and add hundreds, even thousands of dol
la rs to its value. Need new closet space? Want to 
eliminate that dangerous draft in the baby' s room? 
R edecorate sister's room? Build a ga'rden walk? 
L ay a new linoleum floor? Get better winter heat 
for less money? 

Want to convert your basement or attic into an 
extra apartment, as so many are now doing, to help 
r eHeve the housing shortage and bring you a very 
substantial new income? . 

You can make these improvements yourself, at 
surprisingly low cost, with the help of The Com
pl ete Home Handyman's Guide. 

Easy Step-by-Step Instructions in 
Clear Pictures and Simple Text! 

T his book assumes no mechanical knowledge or 
skill on your part. It starts from the very begin
n ing, explaining how to select and use tools and 
m aterials. It gives you detailed information every 
step of the way, from repairing a l amp or iron to 
in stalling a complete w iring system; from r epairing 
a ch air-leg to rebuilding your uphol stery; from 
bu y ing a paintbrush to repainting the house inside 
and out. More than 1,200 I L LU STRATI ONS, ac
curately and explicitly drawn, make the instruc
tions easy to follow . T his is the number one book 
for your home . It will r epay its astonishingly small 
c:ost many times over within a shor t time I 

--
INTERIOR REPA 

Repalrlng Creaky Floors 
RefinlshlnJt Floors 
Repalrlnll' nnd Storing 

Screens 
Repairing Windows-sash 

cord. windowpanes: 
loosenlrut stuck 
windows 

Llnolewn·Jaylrur. patchlnR: 
Repalrlrur Plnster 
FIXll\ll' Loose Tiles 
Care ot Carpets 
Repaperlng the Room 
Cleaning Wallpaper 
Mending China. 

Metal Utensils 
Repairing Door Locks, 

Hlrures 
Fire Fl~thtln~t Equipment 
Basement Into Game Room 
Bulldll\ll' Partitions 
La~ll\ll' Hardwood 

Flooring. etc. 

(Left) Furniture uphol
sterv and r epair is a fas
cinating and money-savino 
hobby when 11u11 toUo10 the 
eaw step-bv·stev instruc
t ions in this book. ... . ~ .......... " . • , ~.us• ,_. .-ur --

I s JIOVr chimneu losing heat, -
toasting tuel1 Make the checks 
IUggeBted ·in this illvstration 
(reduced in size ) til en f ollow 
the book's easv directi ons t or 
repai r. 
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How to locate and re
pair short-circuits and 
otl1er defects in vour 
iron and other electri
cal appliances is shown 
in the COMPLETE 
HOME HANDY
MAN'S G C.:IDE. 

How to equip a workshop, 
llow to t1se all tuves of tools, 
lww to t1se sa11dpaper and 
glues- all ar e/uUv covered 
i n this "show-me-how" 
volume. 

T hink of getting in t h is one big 512-
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page volume all the practical ~nfor
mation you need to do a good prof_ess lo~al
looking job of r epairing or improvmg 
any part of you~ home- fr:om cellas.: to 
chimney-top ! T hmk of gettmg all thls
not for the $ 15.00 o r $ 10.00 you would ex
pect to pay- but for the miracle price of 
only $3.95! But don't take our wor d for 
this big value. Examine FREE. at our 
risk and expense, a copy of the Complet e 
Home H andyman's Guide. J u st mail. th e 
coupon below. When the book arr1ves, 
test it a full week FREE! If you don't 
agree it's the best money-saving buy 
ever, return it without further obligation. 

Avoid hazards. This illustration If you keep it, pay the small price in 
shows how ·to secure a ladder small monthly installments. But a ct a t 
when you make r oot repairs. The 0 1' · d · · · · d t book is packed 1oith ideas that once. ur 1m1te pnntmg ls 1na equ a e 
save t ime and work and el i m inate to meet the demand. Wm. H. Wise & Co., 
risks. I nc., 50 W . 47th St., New York 19, N.Y. 

•••••••••••••••••••••••••••••••••••••••• • : MAIL THIS FREE-TRIAL COUPON! 
• • • • • • • • • • • • • • • • • • • • • • • • • • • -

Wnt. H. Wi- & Co., Inc., SO W est 47th Street, Ne w York 18, N.Y • 
Without obligation to me, rush me im- · · · · · · · · · · · · · · · · · · · · · · · · · • • 
mediately, for Free Examination, a copy . : 
of the big new 512-page "COMPLETE · • 
HOME HANDYMAN'S GUIDE", bound in : DO NOT WRITE IN BOXES : 
sturdy rich Novelex and profusely ill us- · · · · · · · · · · · · · · · · · · · · · · · · · · • 
trated with more than 1 ,200 "How-to-do-it" pictures. After a · 3 • 
full week's free trial, I will either return the book promptly and : 15 : 
owe you nothin'", or I will keep it and remit only $ 1 then and · . . .••• ~ 
$1 monthly until the amazingly low price of only $3.95 plus a : • 
few cents postage, is paid in full. 0 Check here for De Luxe · 101 • 
Edition at only $1 e xtra. : : 
SAVE CHARGES on 3 LB. SHIPMENT. Send only $3.9~ with this coupon: • • •• • .: 
and we will stand all shlppln&' chara-es. Same return & refund Prlvlle~~:e. • • 

• • 
MR. l MRS. 
MISS 

• • • • • • •• •• 
- ••••••••••• • ••• •• ••••• 0 • • 0 • 0 ••••• • ••• •• •• • • • ••• • ••• •••• • • 

(Print Plainly In Block Letters) 

ADDRESS .•.•••• •• • •• • •• • •• • • • ••••• ~ • • ••• •• •• •• • •• •••• • • • • • • • • • • • • • 

CITY & 
ZONE NO ......•..•..•.•• . .•. . •..••.• .. •..• . . STATE ...... . ••••. • • •• • 

D COMPANION VOLUME. Initial here to reserve " PRACTICAL AND TECHNI• 
CAL ENCYCLOPEDIA" to be shipped you for FREE trial In about 3 montha • 
640 pages, over 1.000 pictures, thousands of subJects. Covers Mechanical • 

Electrical . a.nd Aeronautical Engineering. Building. Plumbing. MetallUI:IfJ' • 
Chemistry, Prlntlng, Sheet Metal Work, Radio, Autos, etc. Ontyv •~•9.6'1'\plql 
postage. Same easy terms. 
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lease Accept WITH oUR coMPLIMENTs 

Volume One of the New 1947 Edition Now On Press! 
[ALL WE ASK YOU TO PAY IS TEN CENTS TO COVER COST OF MAILING IT TO YOU] 

W E are now on press with our 
latest 1947 Edition of Funk & 

Wagnalls New Standard Encyclo-

pe~~s latest edition, newly re
vised. we have allocated among 
the newspapers and magazines 
carrying our current advertising 
program. In accordance with this 
plan we have set aside 1500 sets 
for readers of this magazine and 
now invite you to become the 
owner of a set-making this ex
traordinary offer to enable you to 
become acquainted with the vol
umes before you decide to buy. 

We want to send you Volume I 
with our compliments. Merely 
send us lOc to cover our ma1Ung 
cost - more as evidence of your 
good faith than anything else. If, 
after examining Volume I , you 
want the rest of the 27-volume 
set, you may receive it at a ridicu
lously low price through our book 
a week p lan. If you want no fur
ther books, merely drop us a post
card saying so, and that ends the 
matter. 

Some Facts About 
This Encyclopedia 

But first, we want to give you a 
few facts to interest you in taking 
the trouble to send for Volume I . 

The newest 1947 Edition con
tains over 52,000 articles. Compare 
this with any other encyclopedia 
in the world. You wlll find that 
this number is at least 30% greater 
than in encyclopedias costing you 
up to four times as much as ours. 

Each volume is as up- to-date as 
human ingenuity can make it. 
This edition has been revised to 
cover events of the past year, and 
each volume, as it goes to press, 
is brought up- to- the-minute. Our 
unique book a week delivery plan, 
bringing you the volumes as they 
come off the presses, makes it the 
most up-to-date of encyclopedias. 

Easy-Reading. 
Handy Volumes 

Editor-in.:.Chief of original edi
tion was Frank H. Vizetelly, editor 
of the Funk & Wagnalls New 
Standard Dictionary. Surrounded 
by a host of authorities, he 
brought this immense work into 
being. 

Yet the books are so easy to 
read! Your children in school can 

Copyright 1947. Unicorn Press 

use them with profit. Free of ab
struse wording-and free also of 
fact-omitting brevity-this grand 
encyclopedia will serve you for 
years to come. 

And in spite of their enormous 
contents, each volume can be held 
in one hand! Here is a new stream
lined, usable set, handy for daily 
reference. 

Nor does the incredibly low price 
we have set on the remaining vol
umes indicate the quality of ma
terials and labor that went into 
them, as of course you will soon 
see for yourself. 

Unique 

of only a book a week, ou r pay
as-you-go plan therefore puts no 
strain on any pocketbook. 

How much are the volumes? 
Here's the surprise. You pay only 
$1.39 jor the De Luxe Binding, 
plus ZU ma111ng cost. The com
plete set thus costs you only a 
small fraction of what other high 
grade encyclopedias would cost you-and 
we want only the OPPOrtunity to PROVE 
to you that ours Is unexcelled for your 
use. 

A Choice of Editions 
With this announcement we offer you a 

choice between our De Luxe Edition and 
our Library Edition of the encyclopedia. 

The De Luxe Edition, at $1.39 per vol
ume, is bound in dark blue, leather
grained cloth, stamped in red and gilt. 
as illustrated here, with head and tall
bands. and harmoniously stained page
tops. End papers and frontispieces are 
color reproductions of woodcuts by Hans 
Alexander Mueller, renowned artist in 
that medium, the frontispieces being a 
set of woodcut POrtraits of American 
Presidents. 

The Library Edition costs slightly 
more ($1.89 per volume plus the same llt 
mailing cost). and has all the features 
described above, pius a more expensive 
binding. The covers of this superfine edi
tion are in a tan linen-weave cloth, with 
red and black title panels. decorated 
with genuine 22 carat gold leaf, bright 
and untarnishing-making In all an ex
tremely handsome and dignified set of 
books. 

You may have your choice of these 
editions In sending for Volume One. at 
the same lOt mailing cost. HowHer. be
fore indicating your chcice of editions in 
u ·.e coupon below. please remember. the 
difference In price. And hurry! Fifteen 
hundred sets are not many for a maga
zine of such large circulation as this 
one. First come. first served. Send off 
the coupon TODAY! 

Book a Week Plan 
Our plan gives you the 

books as quickly as they 
come off the presses. r------.----- ----

Volume I is delivered to 
you immediately. Two 
weeks later, unless you can
cel your reservation, the 
next two volumes are mail
ed to you. Two weeks after 
that the following two vol
umes are sent, and so on. 
You thus receive your vol
umes, freshly off the press, 
at the rate of a volume a 
week. 

You do not pay for any 
books in advance. We en
close a b111 with each two 
volumes which you pay 
within 5 davs after receiv
ing the books. Considering 
the amazingly low price of 
the set and the fact that 
you pay for tt at the rate 

1 UNICORN PRESS, Autho1·tzed Publishers 
Brooklyn I. New York 

I enclose 10¢ in coin or stamps, for which send 
me Volume I of the latest 1947 Funk & Wagnalls 
lllew Standard Encyclopedia in edition checked 
below: 

0 DE LUXE 0 LIBRARY 

I 
I 
I 
I 

Please also reserve balance of a set for me in 
same edition . 

I 
I 
I 
I 
I 

If I decide to cancel reservation after examining 
Volume I, I will write you saying so. and there will 
be no further obligation: otherwise you may send 
me two more volumes every two weeks. and I will 
pay within 5 days after re~elvlng them, at the rate 
of $1.39 per volume plus 11¢ m ailing cost for 
De Luxe Edition (or $1.89 per volume plus same 
mailing cost for Library Edition ) - and that Is all! 

Volume I is mine to keep in any event. 

Ill lNrELJJCL~ ················-•······································· ············-·••••••-••••-••••••• .. 

1 Address ................................................................................... .. 

I City, Zone, Stat.e ............................................................ 30'11 
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WARNING TO 

THE CURIOUS! 
Don't read another word of this 
advertisement unless you're interested in 
a better job, a larger salary, greater 
responsibility! I. C. S. messages are not 
addressed to the idly curious- they're 

--,..; -
for the man who is curious with a purpose. 

If you want to know how to start 
achieving advancement and success, we have 
important information for you. 

We want to tell you that I. C. S. 
Courses covering more than 400 commercial 
and technical subjects are available 
for spare·time study at surprisingly low cost. 

We want you to know that pay increases 
and job betterments are consistently reported 
to us by I. C. S. students in a volume 
as high as 600 and more letters a month. 

Note, too, that successful I. C. S . . 
graduates are numbered in the thousands and 
include presidents, board chairmen, production 
and research heads, superintendents, 
foremen in almost every branch of industry. 

If you're truly curious, you'll want to know 
the details of what I. C. S. did for these men- and 
what it can do for you. The coupon brings you 
this full information. Mark and mail it riAht now! 

• • 

BOX 7691•L, SCRANTON 9,. PENNA. 
Without cost or obfigation, please send me full particulars about the course BEFORE which I have marked X: 

Air Conditioning and 
Plumbing Courses 

0 Air Conditioning 
0 Heating 0 Plumbing 
0 Refrigeration 0 Steam fitting 

Chemistry Courses 
0 Chemical Engineering 
0 Chemistry, Analytical 
0 Chemistry, Industrial 

0 Structural Engineering 0 Industrial Engineering 
0 Surveying and Mapping 0 lnduslrial Metallurgy 

Communications Courses 0 Machine Shop 
0 Electronics · 0 "'echanlcal Drafting 
0 Practical Telephony 0 Mechanical Engineering 
0 Radio, General 0 Mold·loft Work 
0 Radio Operating 0 Patternmaklng- Wood, Metal 
0 Radio Servicing 0 Readi ne Shop Blueprints 
0 Telegraph Engineering 0 Sheet-Metal Drafting 

Electrical CouraN 0 Sheet-Metal WOJker 

' 

0 Chemistry, Mfg. Iron & Steel 
0 Petroleum Refining 0 Plastics 
0 Pulp and Paper Making 

0 Electrical Drafting 0 Ship Drafting 0 Ship Fitting 
0 Electrical Engineering 0 Tool Designing 

Civil Enalneerlng, Arohltec· 
tural and Mining Courses 

0 Architecture 
0 Architectural Drafting 
0 Bridge and Building foreman 
0 Building Estimating 
0 Civil Engineering 
0 Coal Mining 
0 Contracting and Building 
0 Highway Engineering 
0 Lumber Dealer 
0 Reading Structural Blueprints 
0 Sanitary Engineering 
0 Structural Drafting 

0 Electric llgt\.1 and Power 0 Toolmaking 
0 lighting Technician 0 Welding- Gas and Electric 
0 Practical Electrician Railroad Coursn 

Internal Combustion 0 Air Brake 0 Car Inspector 
Engines Course• 0 Diesel locomotive 

0 Auto Technician 0 Aviation 0 locomotive Engineer 
0 Diesel-Electric 0 locomotive Fireman 
0 Diesel Engines 0 Gas Engines 0 Railroad Section Foreman 

Mechanical Courses Steam Engineering Course• 
0 Aeronautical Engineer's, Jr. 0 Boiler making 
0 Aircraft Drafting 0 Combustion Engineering 
0 Flight Engineer 0 Engine Running 
0 forgi ng 0 Foundry Work 0 Marine Engineering . 
0 Heat Treatment of Metals 0 Steam Electric 0 Steam Engines 

Textile CoursN 
0 Cotton Manufacturine 
0 Rayon Weaving 
0 Textile Designing 
0 Woolen Manufacturinc 

Buslneaa and 
Academic Courses 

0 Accounting 0 Advertising 
0 Arithmetic 0 Bookkeeping 
0 Business Administration 
0 Business Correspondence 
0 Certified Public Accounting 
0 Commercial 
0 Commercial Art 
0 Cost Accounting 
0 Federal Tax 
0 First Year College 
0 Foremanship 0 french 
0 Good English 0 High School 
0 Higher Mathematics 
0 Motor T raffle · :J Postal Service 
0 Salesmanship 0 Secretarial 
0 Sign lettering 
0 Spanish 0 Stenography 
0 Traffic Management . 

Name _________________________________________________ HomeAddress __________________________________________ _ 

Clty· _________________ _________ ______ State, ____________ ____ _ 

Age, _ __ Presenl Positlon, ___________________________ ___ Working Hours ___ _,A.M. to• ___ _ _ P.M. 

Special tuition rates to members of the Armed fOfces. Enrollment under the G. I. Bill of Rights approved for World War II Veterans. 
Canadian residents send coupon to International Correspondence Schools Canadian,ltd., Montreal, Canada. 

• 

• 
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SPILLS AND THRILLS LION-TIGER FIGHT 
fate-tempting stunts and daredevil chances 
make you gasp, Iough, thrill and wonder 
how they do it a nd livel Own this exciting 
home movie l 

An epic of the jungle I Gripping ba ttle of 
savage beasts locked in thrill ing combat I 
Acclaimed as the greatest fight of big ca ts 
e ver filmed! 

I 
""'-"'~-- .. 
STAMPED.E! ... A knockout 
Western I Cowpunchers' d ispute over wate r
hole builds trouble and suspense! flaming 
prairie drives a thousand cattle mad with 
fear as guns blaze in spectacular ending! 

---

PANTRY PANIC ... A ne w 
Woody Woodpecker cartoon by Wolter 
lantzl Woody and tomcat In riot of .fun 
and laughs with big moosel You' ll howl at 
this onel 

HOME MOVIE PROJECTOR OWNERS! 
Enjoy your projector more with these new, 

thrilling Castle Films • 

8 mm -16 mm SILENT -16 mm SOUND 
Join the tens of thousands of home movie fans who 
collect their own personal Castle Film libraries of the 
world's finest professional motion pictures. Adventure 
- sports - travel - historic events and famous car
toon characters. 
A great variety of subieCts to select from. See your . 
photographic dealer now while his stocks of Castle 
Films are complete. 

Available in these live sizes 
AT THESE LOW PRICES: 

8 mm 
Headline (50 ft.) $1.75 
Complete .... .. . $5.50 

•• 

16mm 
Headline (100 ft.)$ 2.75 
Complete ••••••• $ 8.75 
Sound •••••••••• $17.50 

To All Proiedor Owners l. 

SEND CDUJitJII IIDWI 
~--------------------------------~ I ' Dept. 09 I 
I I 
1 Please ·send ine the new 1947 Castle Films Deluxe 1 
1 Catalogue describing more than 170 thrilling home I 
1 movies. I 
I I 
I I 
1 NAME I 
I I 

I A~rn I 
I I 
I I 
: CITY I 

445 PAIK AVENUE 
NEW YOlK 22 

fiELD ILDG. 
CHICAGO 3 

IUSS IUILDING 
SAN FRANCISCO 4 

i ZONE _STATE I 
·-------------------------------~ 
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Ready~ Set ••• 
Here are the mousetraps on 
the table. Dr. Van der Grin
ten is about to drop a marble 
representing a neutron on 
the first "atom." 

Go ••• 
The "atoms" are "exploded" 
in an uncontrolled reaction. 
This is the theory behind the 
atomic bomb. 

PS~l I ~I I 
The Voice of Science 

ousetraps Catch Big Idea 
T AST month, on this page, an "Atomic 
L Mousetrap" was cartooned as a desir
able, if impossible, demonstration. But, I 
wrote, "while. nuclear fission comes only in 
the big, all-family package . . . the idea can 
be put out in handy, one-brain doses." 

This is exactly what three serious physi
cists with a sense of humor proceeded to do. 
It was a coincidence that they used mouse
traps to illustrate the chain reaction. PSM 
was still on the press when Dr. Richard M. 
Sutton, of Haverford College, started play
ing with snappers. Meanwhile, in the 
General Electric Laboratories in Schenec-

tady, Dr. William Van der Grinten and 
Dr. Lewi Tonks were rigging up their 
version of traps for ideas. 

The contraptions are simple and cheap. 
Just rig up the traps with string, set them, 
touch them off, and watch the "reaction'' 
race through the chain with a clatter as 
satisfying to school children as it is to Ph.Ds. 

This month, when school opens, I hope 
every teacher who reads PSM will send out 
for mousetraps. This is the kind of teaching 
that makes learning easier. 

~ .• "'"'•-. 
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At Phllodelphlo, o testltoord man answers as on electronic watchman calls attention to conditions on 
one of the coaxial systems to Baltimore and Washington. 

"Send Help to Manhole 83" 

Strung out along every Bell 
System coaxial cable, electronic 
watchmen constantly mount 
guard over your voice. So'me are 
in manholes under city streets; 
some are in little huts on the 
desert. Most situations they can 
deal with; if things threaten 
to get out of hand, they signal 
the nearest testboard. 

Principal care of the elec
tronic watchman is the trans
mission level. Sun-warmed 
cables use up more energy than 
cold ones, so a transcontinental 
call may take a millionfold 
more energy to carry it by 
day than by night. Each 

8 POPULAR SCIENCE 

watchman- an electronic reg
ulator- checks the trans
mission level and adjusts the 
amplification which sends your 
voice along to the next point. 
Many hundreds of regulators 
may be at work on a single 
long distance call. 

Without automatic regula
tion, the precise control of en
ergy in the Bell System's long 
distance circuits would be a 
superhuman task. So Bell Tele
phone Laboratories, which in 
1913 developed the first high
vacuum electronic amplifier, 
went on to devise the means to 
make them self-regulating in 

telephone systems. This is one 
reason why your long distance 
call goes through clearly, sum
mer or winter. 

BELL TELEPHONE 

LABORATORIES 

Exploring and Inventing, devis
Ing and perfecting for con
tinued improvements and 
economies in telephone service. 

Copynghted material 
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"What's he got 
that I ha'Yen't got?" 

LOOK at the successful men 
you know. "What have they 
got" that you haven't? 

Very little, probably. Inmost 
ways these men are no brighter 
or naturally more capable than 
average. Many of them prob
ably have no more formal edu
cation or better natural apti
tudes than you. 

But that little extra they 
have is important. They have 
the special knowledge and abil
ity for which business is glad to 
pay well-they know the what, 
why and how of business. They 
have also the confidence and 
aggressiveness which come from knowing that 
they know and can apply their knowledge. 

You may add that extra-may get that same 
profitable knowledge and ability-that same 
confidence and aggressiveness-if you are will
ing to pay the price in earnest, necessary study. 
For LaSalle has spent 38 years developing, 
testing and proving, with over a million student 
members, spare-time success training in certain 
specialized business fields. What scores of thou
sands of men and women-many just like you 
-have done, you should be able to do. -

You need not leave your home or interrupt 
your job; you need pay comparatively little 
money. But you must be ambitious and willing 
to study seriously. And soon after you start 
training, the results will begin to show up in 
your own confidence and in your work. For 
what you learn at home tonight is so practical 
that often you can apply it on the job tomorrow. 

How much do you want success-more 
money, a promotion or a new job, prestige and 
responsibility? If you really want it, you will 
use the coupon below to find out what LaSalle 
training can do for you. It costs only a postage 
stamp, but a coupon like it has been the start
ing point to real success for scores of thousands 
-and can be for you. 

• 

*G. I. APPROVED 

LA SALLE Extension University 
A 1~~~ 

Dept 983·R • 417 S. Dearborn • Chlcaeo 5, 111. 

I want to know how LaSalle can help me win success 
in the field I have checked below. Please send me 
your free 48-page booklet about that field and your 
success training in it. 

*OAccountancy OSalesmanshlp 

*O Bookkeeplng DEflective Speaking 

* O C.P.A. Coaching *OBuslness Management 

*OBuslness English *Oindust:rlal Management 

*OLaw: LL.B. degree *OTrafllc Management 

* 0 Foremanship 0 Stenotypy (Machine 
Shorthand) 

Nat7t.e----------·-------------------Age _____ _ 

J>os~iOn-------------------------------------

Jtddr~--------------------------·····-------

City, Zone and State---------------------------

---~-~ 

EXTENSION 
A 
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I send you Soldering Equipment and Radio parts; 

show you how to do Radio soldering; how to mount 

and connect Radio parts; give you practical experience. 

~. Yo~ get parts to build this Vacuum Tube Power Pack; .. 
~ make changes which give you experien'ce with packs 

of many kinds; learn to correct power pack troubles~ 
. ' 
' ~ ' J 

• 

Ill 
t 
(). 

Early in my course I show you how to build this N.R.I. 

Tester with parts I sen d . It soon helps you fi x ne igh

borhood Radios and earn EXTRA money in spare time. 

Building this A. M. Signal Generator giv~s you 
more valuable experience. It provides amplitude-

• 

modulated signals for many tests and experiments • 

I 

.1 
' • 

I 
MEN I TRAIN AT HOME GET GOOD JOBS LIKE THESE 

. 
' ·, 

' l 
j 

Made $612, in 12 
M.ondls, Spare Time , . 
"SOOn after 1 finished 

. m)' experimental kit's 
' lePOns 1 tackled my 
I first Radio service Job. 
~ The neighbors were 
, very cooperative. 1 soon 
[ repair Jobs I could handle In s pa re 

t 
time. I have made $Gl2 in the p ast 
12 months In spare time. "-J. w. 

''CL4RK, Wilmington, N. C. ,, . . ' . . . .. .:..·· ··. ' -~ 
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Milister Makes $1 D· $28 
Weekly Spare Ti•e 

"I am a minister. I 
am In a county seat 
now trying to serve 
the people In my 
church, a lso trying to 
keep their Radios playlnc. 1 have 
been making from $10 to $20 per 
week In spare time." - L. H. 
SMITH, Benton, Tenn • 

• • . ' 

Knew Notllin& About 
Radio 

"I knew nothing about 
Radio when I enrolled, 
At present I am dolnc 
spare time work, I 
have more than paid 
for my Course and I have about 
$200 worth of equipment whlc:h 
has paid for ltself."-RAYMOND 
HOLTCAMP, Vandalia, 111. . 

. . .... - ~ ~ "" ··- ... _. .. ....... 

Doin&.Good Spare 
Time Business 

• 
''I have been cettlnc' 
receivers to repair, · 
riC'lt along lately, and~ 
by uslnc the methods 
taught me In the NRI 
Course, I don't have to spend much 
time on any of them; "-4-STANLEY' 
N, STRICKLAND, 1•1 Dale Hom·es,
Portsmoutll, va. · ' 

• 

J 
J 

' 

-·-·--- . ... . .. . ·-. --· -~---
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you 
wiri -.i5uc:tltss ··· in ; Ra dio. 

-l . ·-

Gives h in ts o n Receiver 
Servicing , Locating De· 
fects. Repair o f Loud
speaker , 1. F . Transform
e r, Gang Tune r , Con
d en ser, e tc. Mail Coupon 
- 0 

·. 

-

' 

&· 19/(its 
ofR,i~J· A 

'10 itfs 

''9, . 

"T·ellli' ·'.l~t. :rfainJng .. 
in, -Radio. 

' 
' 

• 
Mr • .J. E. S MITH, Preside nt , Dept. 7JP3 
Na tiona l Radio Ins titute, 

I Wash ing t o n 9 , D. C. 
I Man me FREE. your sample l esson 

a nd 64-page book . ( No salesman 
will call. Please write plainly. ) 

-

VETERANS 
You can get 
I h i s training 
• t n your own 
home- " n de r 
G.I. Bill. Mail 
coupon for 

full details. 

Age .....•.••. . •• . 

Name •••.• ••• •••• •• •••••••• • ••••••••••••• • •• 

Address .••. .. • . • . •• .. ••.• .. ••.•.•••. • •• • •• •••• 

City ..••. • .•.. .. .. . .....•.. .. ... .. State .•.• •• • • • • ••• 
( P le ase Include Post Office zone number) 
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MENTAL CREATING 

IF you just like to dream, read no further. There 
comes a time when your fancies must be brought 

into light-and stand the test of every-day, hard 
realities. Are you o~e of the thousands perhaps 
millions whose thoughts never get beyond the 
stage of wistful wishing? Do you often come to 
from. a daydream with the sigh, "If only I could 
bring it about-make it real?'• 

AU things be~n with thought-it is what fol
lows that may take your life out of the class of 
those who hope and dream. Thought energy, like 
antthing else, can be dissipated-or it can be made 
to produce actual effects. If you know how to place 
your thoughts you can stimulate the creative proc· 
esses within four mind-through them you can 
assemble things and conditions of your world into 
a happy life of accomplishment. Mental creating 
does not depend upon a magical process. It con
sists of knowing how to marshal your thoughts into 
a power that draws, compels and organizes your 
experiences into a worth-while design of living. 

ACCEPT THIS BOOK 
• 

Let the Rosicrucians tell yob how you may ac
complish these things. The Rosicrucians (not a 
religious organization), a world-wide philosophical 
fratemity, have preserved for centuries the an
cients' masterful knowledge of the functioning ·of 
the inner mind of man. They have taught meo 
and women how to use this knowledge to recreate 
their li't'es. They offer you a free copy of the fa,. 
cinating book, "The Mastery of Life." It tell• 
how you may receive this information for study 
and use, Use coupon opposite. 

<JJ,e ROSICRUCIANS 
(AMORC) 

SAN JOSE CALIFORNIA 

• 

• 
Cllpyngh'ed m tenal 
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A'UDI~S REFRIG.ERA TlON & 
AIR CONDiliONING GUIDE ........ $4 

New from Cover to Cover-1280 Pages, .Fully lllus. Covering 
basic principles, serviCing, operation & repair of household, com
mercial & industrial re.frigeration & air conditioning, A gold 
mine or euential import~t facts for engineers, servicemen, users. 

AUDELS CARPENTERS & BUILDERS 
GUIDES-4 Yols . ...... ...................... $6 

A ·p~:actlcal Ulustrated trado assistant on modern con$troction for 
carpenter$, joiners, builders, mechanic~ and aU W()Odworkers. 4 
\'oh., 1600 pages, 3700 illustrations, ftox1ble covers. Pocket size. 
Eaeb volume sold separately $1. 50 a vol 

AUDELS AUTOMOBILE GUIDE .. ...... $4 
A practical quick ready reference book for auto mechanics, service 
men, operators & owners. E~plains thoocy, construction & semc~ 
ing of modern motor cars, trucks, buses & auto type Diesel en
~ines. 1 '100 pages, fully illustrated. 55 chapters. Indexed; A 
standard book for mechanics. New fiuld drive covered. 

AUDELS DIESEL ENGINE MANUAL .. $2 
A practical, concisc treatise with Questions and answers on the 
theory. operation and maintenance of modern diesel engines in
cluding General Motors , 2 'CYcle Diesel. 3 8 4 pages. fully ill us., 
flexible binding, pocket size. A.U details pla.tnly brought out, this 
book 1a ot extreme value to engineers, operators & students. 

AUDELS WIRING DIAGRAMS .. ........ $1 
210 Pages. Illustrated. Gi,_ves practical facta on wiring of elec· 
trtcal apparatus. It shows cleatly ho\v to wlre apparatus (or prac· 
tically 1111 fields ot eltmtricity. E3ch d~a(tl'am is complete & selt• 
explanatory. B.ighlJ Endorsed Pocket Companion. . 

AUDELS PLUMBERS & STEAMFITTERS 
GUIDES-4 Vols ....................... ...... $6 

A P ractical Trade Assistant & Ready Reference. Explains in plain 
language & by clear illustrations, di.Jigrams, charts, graphs, pic
tures principles or moder:n J:ilUmblng nractlce Including Marine 
Plpe Fitting and Air Conditioning. 4 Vols.-16'10 Pages- 3642 
Diagrams. Pocket size. Each VoL Sold Separately $1. 50 a VoL 

AUDELS SHEETMETAL WORKERS 
HANDY BOOK ................................. $1 

Practical inside information. Fundamentals or Sbeet Metal Work. 
3 8 8 pages. I llustrated. 11 sections. Clearly written. Essential & 
important facta., tlgurea, pointers in everyday language. Ref. Index. 

AUDELS SHEE1'MET AL 
PATTERN LAYOUTS ...... ............... :$4 

Doveloped by Experts for Sheet Metal Workers, Layout Men & 
Mechanics. A. Practical Encyclopedia in 10 Sections, size 7 x 10 
a. 2- 1125 Pages- 350 Layouts- 1600 Illustrations, 1001 Key 
Facts. Fully indexed for ready reference in answering your layout 
problema. Covers all phases of sbee't metal work includlDg Pattern 
Cuttlnr. Pattern Development & Sbop Procedure. 

AUDELS ANSWERS ON 
1 BLUE PRINT READING ........ v········$2 

ll'or Kechanlea & Builders. Covers all tYlleS of blue print n adine 
including ship & airplane. 416 pages, tully Ulustrated. 

AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK ...... $4 

Conrs modem machine shop practice in all Its branches. 5 sn:ac
ttcal books in 1. Ne\V from cover to cover. Tells how to set up & 
operate lathes, screw and mil1ing machines, shapers. drill presses 
and all other machine tools. 1 600 pages. folly illustrated. 5 x 61f.a 
x 1 . Indexed. 5 sections. 1- Modern llfachlne Shop Practice. 2-
B lue Print Reading & Ro\V to Draw. a-calculations & Mathe
matics for Machinists. 4-8hop P hysics. 5- How to Use the 
Sl,'lde Rule. 60 chapters. Easy to read and understand. A shop 
companion that answers :vo~~cr Questions. 

AUDELS MATHEMATI'CS & 
CALCULATIONS FOR MECHANICS $2 
)lathematics for home study or reference. 700 pages, 550 Utus. 
Practical mathem:~tlcs from beginning. How to figure correctb•. 
E asy, correct method.& covering complete review. Illus. & Indexed. 

AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY ............ $4 

E o.r maint.enance engineers, electricians & all electrical workers. 
1440 Pages. 2600 Illus. Covers important electrical information 
ln bandy form-indudlng Marine Wiring, Radio Principles, 
WeldlDg. I ndexed.AKey to a practical understanding of electricitY. 

AUDELS RADIOMANS GUIDE .......... $4 
A ke:v to the practical understanding ot radlo including .Frequency 
l{odll)ation, TelevJsion, etc., .Aircraft & ~lar.lne Radio . .For ~adJo 
engineers, servicemen. amateurs, 91~ Pages, 63.3 Illustrations & 
Diac.rams. Pbotos. Review Questions & Answer'S, Reference Index, 
Authentic, clear, con.cise. 

AUDELS ELECTRONIC DEVICES ...... $2 
Tells What You Want to Know Abo,ut Electric Eye. EasilY Under
stood. Covers photo-electric cells & their appllcatlona. AmplUlers, 
tllum1nation, r.requeneies, voltage. photocell. tubes, Ohm'a Law, 
wiring diagrams, etc. 

· AUDELS WELDERS GUIDE ................ $1 
A concise, practical text on operation & maintenance of all welding 
aachlnes for all mechanics. Over 400 pages, 1llustrated. Coveu all 
methodt ot electric and acetylene welding including airplane IVOrk. 

\6 
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AN AUDEL GUIDE IS A GOOD FRIEND! 

Step Up Your Own Skill with tha Pradical f ads and figures of 
Your Trade. Save time and money with right methods, short cuts, 
lqbor saving ideas. CHECK NOW I You ca" look over any 
Audel G uide in your home. Start the Ea sy Payments if satisfled. 

r••-..--cUT HERE-------

: AIL ORDER 
ITHEO.AUDEL& C0.,49W.23St.,NewYork lO,N. Y. 

I 
Please mail me for 7 days' free examination the books 

marked (X) below. I agree to mail $1 in 7 days on each 

I book or set ordered, and to further mail $1 a month on 
each book or set ordered until I have paid purchase Pt:ice. 1 If I arn not satisfied with Guides I will return them. 
OAudels ELECTRIC MOTOR GUIDE • • • • • . S.C. I OAudels OIL BURNER GUIDE . . . • • . . . 1. 

I 
OAudels REFRIGERA.TION a Air Conditioning Guide . 4. 
OAudels POWER PLANT ENGINEERS GUIDE . . . 4. 
OAudels PUMPS, HYDRAULICS a AIR COMPRESSORS 4. I OAudels WELDERS GUIDE . • • • • • • • • 1. 

I 
OAudels BLUE PRINT READING . . . . . • • 2. 
OAudels SHEET METAL WORKERS Handy Book • • 1. 
OAudels SHEET METAL PATTERN LAYOUTS • • • 4. I OAudels AIRCRAFT WORKER . . . . . • • • 1. 
OAudels MATHEMATICS and CALCULATIONS • • . 2. I OAudels MACHINISTS a TOOLMAKERS Handy Book 4. 

I 
OAudels MECHANICAL Dictionary • • • • • • • C. 
O Audels AUTOMOBILE GUIDE . . • . . . . . 4. 
OAudels DIESEL ENGINE MANUAL . • • • • . 2. 

I OAudels MARINE ENGINEERS Handy Book • • • . 4 •. 
OAudels MECHANICAL DRAWING GUIDE . . • . 1. I O Ro1ers MECHANICAL DRAWING and DESIGN • . 2. 
OAudels MILLWRIGHTS and Mechanics Guide . • . 4. I OAudels CARPENTERS and Builders Guides (4 vols.) . 6. 
O Audels PLUMBERS and Steamfitters Guides (4 vols~) 6. I OAudels MASONS and Builders Guides (4 vols.) • • . 6. 
OMaster PAINTER and DECORATOR . . • • • . 2.. I OAudels GARDENERS A GROWERS GUIDES (C vols.) 6. 

I 
OAudels ENGINEERS A FIREMANS EXAMINATIONS 1. 
OAudels ENGINEERS and Mechanics Guides 

Nos. 1. 2, 3, 4. S, 6, 7 and 8 complete . • • • • 12. I OAudels Answers on Practical ENGINEERING • • • 1. 
O Audels ELECTRICIANS EXAMINATIONS • • • • 1. I OAudels WIRING DIAGRAMS . • • • • • . • 1. 
OAudels Handy Book of PRACTICAL ELECTRICITY • 4. I OAudels ELECTRICAL POWER CALCULATIONS . . 2. 
OAudels ELECTRONIC DEVICES • • • • . . • 2.. I QAudels ELECTRIC Dictionary • • • • • . . • 2. 
OAudelt RADIOMAN$ GUIDE • . • • . • . • C. 

I OAudell NEW ELECTRIC LIBRARY at $1.50 a Volume 
Vols. 1, II, Ill, IV, V, VI, VII, VIII, IX, X, XI, XII 

I I Name..------------------------------------------
I Address----------------------------------------
1 Occupa tion __________________ ___ ______________ __ _ 

•• , Publishers, 49 W. 23 St., N.Y. 10 IEmpl.o,ac~ ... , _____________________________ Ps• 
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· · • • Equipment 
s·g Kits of Training 1 

inc/utlin9 I'll Send You 8 
• 

• 

l~•rn l•st • • • E•rn l•st 
HOME TRAINING 
Planned For Your Needs 

You Build All Tll~s~ 
TESTERS ••• and MORE! 

Practice 
Doesftl 

Soldering, wir· 
lng, connect· 
ing Radio Parts 
• . • building 
circuits with 
yourown hands 
-you can't 
beat this meth· 
od of learning. 
When you con
struct this Rec
tifier and Fil
ter Resistor 
and Condens

I g ive you n fine, mov
ing-coil t ype Meter 
l ns t r ume nl on Jewe ) 
Bear ings - with parts 
Cor a cvm plete Analy. 
zer Circuit Continuity 
Tester. You Jea rn how 
to check and correcr 
Receiver defects witn 
professiona l speed a.nd 
accuracy. 

er Tester, etc., you get a really practical slant on 
Radio that leads to a money-making future. 

Building this Signal Generator and . multi-pur• 
pose Tester will give you the kind of valuable ex• 
perience and practice that is so important as a 
foundation for making good money in Radio. It 
makes a breeze out of fixing Radios, and you don't 
have to spend money on ready-made E;quipment. 

VETERANS 
YOU CAN GET SPRAYBERRY TRAIN
ING AT HOME UNDER G.I. BILL. 
MAIL COUPON FOR FULL DETAILS. 

• 
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-UP 

PRACTICE WITH 
YOUil OWN 

HANDS! 
Mind train i ng 
th ro u gh hand 
practice, that •s 
the only way to 
LfAilN and RE· 
Mf.MBU llod io . 
lt't the most sue• 
ceuful of Home 
Training methodt. 

ovu 
175 PIACTICAl 

EXPERIMENTS 

Yo11' ll And 0111 how 
to buil d co untleu 
llad io C ircu its . 
You' ll learn (I new, 
fas t way to tut 
Radio Sets w ithout 
mfg. Equipment. 

LOW COST HO E RADIO TRAINING! 
E111y ontllly P11yments! 
The answer to the PRACTICAL results, I show 
my Students lies in the way 1 train you. Not 
books and lessons alone. But "sight demonstra· 
tions" with real Radio Parts worked out with 
your own hands. You LEARN l You UNDER· 
STAND! You REMEMBER l Pay special atten· 
tion to the quality and completeness of the EquiP· 
ment which comes with the Sprayberry Course. 
You get a big 6 Tube Super Receiver and a 16 · 
Range Meter Set-up for testing. When I put you 
to work with the 8 big Kits of Radio Parts I 
send you, you'll really LEARN Radio and learn 
it RIGHT ! You' ll get the practical 

and pre-conditioning you need to be useful In 
Radio, and that's what it takes to make money. 
You don•t need -any previous experience. The 
SprayberrY Course starts right at the beginning 
of Radio- you can't get lost! 

Soon after you begin your Spraybe rry Course, 
I"ll send you my sensa tiona l BUSINESS BUILD• 
ERS. You'll learn how to get and do neighbor• 
hood Radio repair jobs for nice profits a nd rich 
experience. With the kind of Training I give you, 
you will be able to set up your own Business. or 
step into a good-pay job in Radio. Television , 
FM. Radar. Industrial Electronics. Don't was te 
time! Make your start NOW! 

"Haw to lead Radio Diagrams and Symbols" ..ct "How to 
Malee Money In lad Ia, Electronics -d Television." Immense, 
practical valve to you - ancl they're yours FaEEI 

---------SPIAYIEIIY ACADEMY OF RADIO 
F. L. Sprayben'y, President 
Room 5597, Pueblo, Colorado 
Plene rush my I'REE cop'•• o f "How to MAKE M ONEY in RADI O, ELEC. 
TRONtCS ~ncl TELEVISION" ~ncl " How to A£AD RADIO DIAGRAMS ancl 
aYM80LS.'' 

Nam. ____________________ ____.AJe ____________________ __ 

·~~-----------------------------------------------

Clbr-----------------------Sta .. ____ _____ __ 

• 
I 
I 
I 
I 
I 

- - CMoll In envet- w -te 011 ,...,.,,. __ , - - .. 
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Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 

i manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

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

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the U. S. Patent 
Office. For that reason, the Patent Office advises the inventor, 
unless he is familiar with such matters, to engage a competent 
registered patent attorney or agent to represent him. We 
maintain a staff of registered patent attorneys ready to serve 
you in the handling of your patent matters. 

A specially prepared booklet entitled "Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a "Record 
of Invention" form will be promptly forwarded to you without 
obligation upon request. 

Patents 

Trade maries 

Copyrights 

Registered Patent Attorneys 

~···································································~ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

CLARENCE A. O 'BRIEN & HARVEY B. JACOBSON 
Registered Patent Attorneys 
72-J District National Bldg., Washington 5 , D. C . 

Please send me copy of " Patent Guide for the Inventor" 
and also " Record of Invention" form. This r,quest does 
not obligate me . 

Name ___ _______________ __ 

Address _______________ __ _ 

City _ ___ __________ State _ _ __ _ 
(Please write or print plainly.) 

• ••••••• 

CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 

72-J District National Building + Washington 5 , D. C. 

• 
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QUIOK TRAINING BO 
SHIPPED for·Examination 
SEND NO MONEYI Prepare for a better job at 

• , bigger pay by sending the 
coupon NOW for any set of easy-to-understand self- train
ing text books. These great books, prepared by long ex
perienced experts, can help you to acquire the "know 
how" that wins promotions and puts more money in your 
pocket. Any set of books sent for 10 days examination. 

AUTOMOBILE ENGINEERING 
4 Jig, Thick looks 

20th Edition, 2800 Pages 
These wonder books tell how-step by 
step-to make the repairs and adJust
ments that keep any make of car at 
maximum operating emciency. More 
than 2000 illust rations, wiring diagrams, 
data sheets, etc. Total price only $24.80. 
Low monthly payments. Sent on triaL 

BUILDING, ESTIMATING 
CON ... BACTING 

Up-to-Date Edition 
8 Volumes- 3787 Pages 

These 8 practical books can 
help you to make more money 
by becoming foreman, super
intendent, or running your 
own business. Drawing plans 
estimating, bulldlngi remodehng, heatingj painting and 
many other subJects ncluded. 3195 illustrat ons and tables. 
Total price only $34.80. Low monthly payments. Sent on 
trial. 

APPLIED ELECTRICITY 
INCLUDING RADIO AND REFRIGERATION 

New 19th Edition 
8 looks - 3700 Pages 

NEW. up-to-date edition con
tains many new subJects in 
detail, including b I u e p r i n t 
reading, electronics, F.M. ra
dio, fluorescent lighting and 
other modern electrical topics 
as well as full range of stand
ard practices. 2700 illustra-

tions, 134 tables. Total price only $34.80, 'Low monthly pay
ments. Sent on trial. 

Vocational Publishers Since z8g8 

( A year's consulting privileges with our engineers) 
now given with these books at no extra charge. 

AMERICAN TECHNICAL SOCIETY 
Dept. X620 Drexel at 58th St. Chicago 37, 111. 

.----CUP AND MAll COUPON TODAY---~ 

I AMERICAN TECHNICAL SOCIETY, Dept. X620 I 
I Drexel at 58th Street, Chicago 37, Ill . I 
I Send for 10 day.s' free use, the following set of books: I 

I I will pay the delivery charges only, and if fully satisftec,l1 will I 
send you $2.00 in 10 days and then $3.00 a month unul the 

I total price of $ Is paid. If I return the books in 10 I 
days I will owe you nothing. You are to include a Year's Con-I suiting Privileges with your engineers without extra Charge. 1 

IN~ I 
fAddros I 
f ct~ sta~ I 
I 

Please attach letter stating age, occupation and name and address I 
of employer, and· at l"'ast one business man's name and address 
as reference. Men in service also please give home address. 

1 

L-----------------~ • 
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Mixing Up Mosquitoes 

Sir: 
Your articles on harnessing streams (April 

through August) were quite thorough . . . 
but I think you omitted a very important 
phase: mosquito control. Particularly in the 
South, but elsewhere, too, this health men
ace should be considered. 

If the pond has rather sharply sloping 
sides, with no grass in the water, minnows 
may solve the problem without help. But 
if the "eager beaver" is not so fortunate, he 
may still be able to avoid unsightly oil by 
using for a spillway two sets of drainage 
tiles, one set with the heads about five inches 
above the other. 

By alternately covering and uncovering 
the lower set every four or five days during 
the mosquito season, he can destroy the lar
vae, either flooding them so that minnows 
can reach them, or leaving them high and 
dry. . He should, however, make sure that 
there are no pools left around the edges at 
the low stage. 

WILLIAM E. TowNSEND 
Memphis, Tenn. 

Sound suggestions. PSM is happy to pass 
them along to supplement the articles, which 
were restricted by space to the mechanical 
problems involved. 

Counting a Googol 

Sir: 
Is there such a word as "googol"? A friend 

tells me it's a mathematical term for infinity, 
but I think it's a gag . . . . 

w AL 1:0N HERRIES 
New York City 

It's not a gag, but your friend is wrong. 
A googol, so named by a nine-year-old boy, 
is 1 followed by 100 zeros, written expo
nentially 10l00

• It is not infinity, but it's big. 
According to Kasner and Newman, authors 
of Mathematics and the Imagination, all the 
words ever printed total -only about 1 ()16 

I 
~I 

l 
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aleal aws acoarage 
he DevelopDieDI 01 

lavealioas 
The Rules of Practice of the U. S. Patent Office advises

unless an inventor is familiar with such matters-that he employ 

a competent registered attorney or registered agent, as the value 

of patents depends largely upon the skillful preparation of the 

specifications and claims . 

. The firm of McMorrow, Berman and Davidson is registered to 

practice before the U. S. Patent Office. Additionally, it maintains 

a staff of attorneys able to readily understand inventors' dis

closures, to advise concerning patentability, and to prepare 

appropriate specifications and claims for filing with the Patent 

Office. 

If an inventor believes he has an invention, a search of the 

most pertinent prior U. S. patents should be made and a report 

obtained relative to its patentability. Where such report indicates 

that the invention appears patentable, in order to secure protec

tion, diligence should be exercised in making application for a 

patent. 

McMORROW, B AN & DAVIDSON 
Reqistered Patent Attorneys 

PATEN.TS - TRADE MARKS - COPYRIGHTS 

1428 VICTOR BUILDING, WASHINGTON 1, D. C • . 

·---------------------------~ 1 McMORROW. BERMAN cS DAVIDSON 1 
I Registered Patent Attorneys 1 

1428 Victor Building, Washington 1, D. C. 

I Send me further particulars as to patent protection and procedure and "Invention Record" I I form at once. I understand that this request does not obligate me. I 
I JSrame..................................................................................................................................................................... II 
II ~clclrt!E»JI........................... ....... ............................................................................. ......... . ... .. ... .............. ................. II 

II C::it]r ••.••••••....••.......•..................................................................... State................................................................... II 
·-------- t * (WRITE OR PRINT NAME CLEARLY)--------- .I 
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SIX Of THE TEN WINNERS 

Of 500 MILE RACING 
CLASSIC USE PYROIL 

This year, as in all past years since 1933, the 
men who know best depend upon Pyroil. Six 
of the ten winners of the 500 mile Memorial 
Day Race at Indianapolis kept their racing 
motors lubricated with the help of Pyroil. 

Pyroil gives oil the property of clinging to 
cylinder walls-removes sludge and carbon. 
Ask your station attendant to add Pyroil
add life to your car. 

P Y R 0 I L for A~rcraft 
Eng1nes 

Use Aircraft Pyroil B for lubri
cating oil, Aircraft Pyroil A for 
gasoline. 

Manufactured and Guaranteed by 
Pyroil Company, 250 Main Street, 

La Crosse, Wisconsin. 

Canadian D i stributors: Central Pur
chll$ino Agencv, L td. , Toronto, Ontario 

.. -------------- -, 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PYROIL COMPANY 
250 Main Street 
La Crosse, Wisconsin 
I want my car to last and run properly. Please tell me 
more about Pyroil and how it can accomplish this for me. 

~~~ .... ............................................................................................ ~ 

Address .......... ···········-··-·-·---······ ................................ ____ _ 

City or Town ..................................... - ........... .State...--._ ........... . . 
I 
I 

L-- ---------------J 

. 
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Jerry, the talking dog, 
i8 entertaining hospi
talized veterans, by 
courtesy of the PY R
OIL Company. Picture 
of Jerry sent on request. 

. . --(10 million billion). And Eddington has cal
culated all the electrons in the universe to 
be only 1079• If you want a still bigger num
ber, Dr. Kasner's little nephew gives you the 
googolplex, which is 1 followed by a googol 
of zeros, or 1010100

• If we devoted an entire · 
issue of PSM, over a million copies, to noth~ 
ing but printing this number (in small type), 
we still wouldn't get it all down. But even 
the googolplex is still finite. 

Which End Is Which? 

Sir: 
I have long had a question in my minc1 

about electromagnetic waves emitted from 
one end of a tube that is accelerating in the 
direction of the wave propagation and strik
ing the other end. 

Since the tube is accelera~ing while the 
waves are passing along the tube, won't the 
receiving end be traveling at a greater speed 
when a particular wave strikes it than the 
emitting end was when that wave left it? 
And therefore, won't the Doppler effect be 
observed at the receiving end, infinitesimal 
as it may be at low acceleration? 

HARTLEY M. THOMPSON 
West Hartford, Vt. 

Mr. Thompson may go to the head of the 
class. His conclusions are entirely right. 

Turn Off That Glass! 

Sir: 
A few days ago I met a man who claimed 

to have invented a new lighting system . 
Part of it I recognized as the old Geissler 
tube, forerunner of the neon-tube sign, but 
part of it has me stumped. 

I was in a cafe when the fellow came in. 
He had a box about 18 by 10 by 6 inches, 
covered with black oilcloth. After the bar
tender plugged in the cord, the man laid a 
couple of Geissler tubes on the oilcloth. 
They glowed. Then he had the barkeep set 
several wine and whisky glasses on it, and 
they did likewise. . . . 

When he touched them, they turned all 
colors of the rainbow .... When you ran a 
finger up and down the wineglass stems, you 
would have a rainbow on each side. . . . But 
if you lifted the glass up some inches, the 
stem would turn a very dark but bright blue. 

Now I'm guessing he had some kind of 
high-frequency outfit in the box. Of course, 
.. 

' 

..... 

' . 
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Union Leader 
~~About the same time that Philip Murray was studiously 

pursuing a Course in Business Methods with I.C.S., I 
was devoting my spare time to a Course in Mining Engi
neering. In d1l(\·ti~ ,l completed it, and what you taught 
me has meant a great· deal to me through the years. I 
am very proud to be the possessor of an I. C. S. diploma." 

• 
• 

Assistant to the President, 
United Sfeelworlcers of America 

Railroad President 
uFollowing my graduation from the University of Illinois, 

I subscribed for and took a course with The International 
Correspondence Schools. I thought then, as I do now, 
that the course was excellent. It is my opinion that adult 
education is real education." 

• 
President, Illinois Central System 

BOX 7692-L, SCRA~TON 9, PEN,.A. 
Without cost or oblleatlon, please send me full particulars 1bou1 the course BEFORE which I have merked X: 

Bueineae and Chemietry Coure.. 0 Radio Servicing 
Academic Coureee 0 Chemical Engineering 0 Telegraph Engineerint 

0 Accounting 0 Advertising D Chemistry • Analytical Electrical Cou,.... 
0 Arithmetic 0 Bookkeepin& D Chem!stry,lndustriai 0 Electrical Drafting 
0 Business Administration D Chemistry • Mfg._lron & Steel . 0 Electrical Engineerinr 
o Businlfss Correspondence D Petroleum Refin1n1 D PIIStlcs 0 Electric light and Po-
D Certified Publl( Accounting D Pulp and Peper Makin& 0 lighting Technician 
0 Commercial Civil Engineering, Archltec• 0 Practical Electrician 
0 Commercial Art turl!ll and Mining Coureea 0 Power House Electric 
0 Cost Accounting 0 Arch!tecture 0 Ship Electrician 
0 Federal Tax • D Ar~hl~ectura! Dr~ftlnt Internal Combuatlon 
0 Fi t Y C II 0 Bu1ldmt Est1mallne E 1 c rs ear 0 818 0 Civil Engineering 0 Co.l Mining ng nea ouraee 
0 Foremanship 0 French 0 Contracting and Building 0 A!'to Techni~ian 0 Aviation 
0 Good English 0 High School H' h E . . o D1esei-Eiectnc 
0 Higher Mathematics D •g way ngmeenne 0 Diesel Engines 0 Gas Engines 
0 Motor TraffiC 0 Postal Service 0 lumber Dealer o Salesmanship 0 Secretarial 0 Reading Structural Blueprints Mechanical Couraee 
0 Sien lettering 0 Sanitary Englneerint 0 Aeronautical Engineer's, Jr. 
o Spanish o Stenoerapby 0 Structural Draftine 0 Aircraft Draftine 
o Traffic Management 0 Structural Engineerlne 0 Flight Enelneer 

0 Surveying and Mapping 0 Forgine D Foundry Work 
Air Conditioning end Communication• Coureea 0 Heat Treatment of Metals 
Plumbing Counea 0 Electronics 0 Industrial Engineerint 

0 Air Conditionine 0 Practical Telephony 0 Industrial Metalluro 
0 Heating 0 Plumbing 0 Radio, General 0 Machine Shop 
0 Refrigeration n Steam Fitting 0 Radio Operatint 0 Machine Shop Inspection 

0 Mechanical Draftlne 
0 Mechanical Engineertne 
0 Mold-loft Work 
0 Patternmaking- Wood, Metat 
0 Reading Shop Blueprints 
0 Sheet-Metal Drafting 
0 Sheet-Metal Worker 
0 Ship Drafting 0 Ship Fitting 
0 Tool Designing 0 Toolmaking 
0 Welding- Gas and Electric 

Railroad Coureea 
0 Air Brake 0 Car Inspector 
0 Diesel l ocomotive 
0 locomotive Engineer 
0 l ocomotive Fireman 
D Railroad Section Foreman 

Steam Engln-rlng Coureea 
0 Boilermaking 
0 Combustion Engineering 
0 Engine Running 
D Marine Engineerlne 
0 Steam Electric 0 Steam Engines 

Textile Coureee 
0 Cotton Manufacturing ~ . 
0 Rayon Weaving 0 Textile Designing 
0 Woolen Manufacturing 

Name'-----------------------------------------------HomeAddrMs ________________________________________ _ 

Ci~--------------------------------------------------------~sta,._ __________________________ ___ 

Aa•·-----Present Position Working Hours A.M. to ___ -.JP.M • 

. Special tuition ratM to members of the Armed Forces. Enrollment under the G. I. Bill of Riehts approved for World War II Veterans. 
Canadian residents send coupan to International Correspondenca Schools Canadiln, Ltd., Montreal, Cenada. 
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e THE F IELD IS STILL GROWING after mor e than 
40 years • .. expanding with the g iant auto industry ! 
Millions of new cars are getting to market, millions of 
old ones a re still on the r oad - THE NEED f or MAN
POWE R in the service field Is INCREASING I 

TRAIN NOW ••• FOR THE 
OPPORTUNITIES AHEAD! 
Don't be stuck in a low-pay job! Opportunity here is 
big enough for thousands to find big-pay work either in 
a reliable job or in their own shops. UEI t eaches Auto 
Body &Fender Repairing the easy way. No special edu
cation or experience needed .•• you can start in your 
spare time, r ight at home . .. keep your job while you 
lear n.Then, when home study is finished, you continue at 
t he well-equipped UEI shops getting practical experi
ence. Fix a nd refinish damage, r eplace panels and tops. 
Learn u p -to-date methods in use of tools, spray paint
ing, welding, metal work-all under expert supervision. 

GET THE FACTS ••• FREE! 
• 

UEI H AS TRAINED THOUSANDS for opportunity 
fields, and students are making g ood. If you want to 
get ahead, send coupon today for free facts on AUTO 
BODY AND FENDER REPAIRING. Don't delay! 

Autocrafts Divi s ion 

Approved for 
training under 

G . I. Bill 

Utilities Engineering Institute, Dept. 397X, 
2 523 Sheffie ld Ave., Chicago 14, Ill . 
Yes I'm interested I Send me those Free Facts about 
Auto Body and Fender Repairing. 

~~-------------------------------Jlge_ ____ __ 
ADDRESS---------------------------------------

Zone or 
CITY -----------------·County--STATE -----

I 
I 
I 
I 
I 
l 1 It veteran of World War II check here 0 

L---~c~~=~~~pe~~~~~~~~~~~~---~ 
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the oilcloth may have had something to do 
with the color change. And I noticed that 
when he put the glasses on the comer of the 
box they failed to glow. Or maybe he had 
an ultraviolet light in the box covered with 
a specially treated oilcloth cover. . . . 

v. E. HARPER 
San Francisco, Calif. • 

As Mr. Harper suggests, a high-frequency 
outfit would explain the lighting of the Ge
issler tubes, but the rest leaves PSM wonder
ing, too. The glasses may have cortained 
special fluids that fluoresce under ultra
violet light. Or perhaps the demonstration 
was colored a little by its-hm111t-environ
ment. 

A Wish Comes True 
Sir: 

In the June issue, in 'T d Like to See 
Them Make," a Mr. Cottingham, of Row
land, N. C., said he'd like to see a portable 
traffic light. 

I am submitting for your inspection a 
photograph of a portable emergency traffic 

· signal of which I am the inventor. , . • · 
This was first used in front of St. Ger

u·ude' s Church in Stockton from March 24 
through April 1 to control the c~owds gath
ering there for their annual Novena .. , . 

During the time the signal was in use, we 
had no accidents whatever. Even on the 
first night in operation, there was no con
fusion, although it was the first time a ma
chine of this type had been seen in this town. 
. SCOTT STETSON 
Stockton, Calif. 

Shown above in operation, Inventor Stet
son's portable light has two small wheels at 
its base on which it is rolled like a dolly. 

• 
\ 

• 

' 
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NOT "Home Study" Courses 
••• All Practical Training and 
Necessary Theory Given in 
Our Famous Chicago Shops! 

Why spend years learning Electricity or Radio, when COY.:\E pre
pares you for good jobs in either field in a few short \\·cckl;? Our 
training not only saves time; you're ready to step into the better 
pay that much sooner. You make rapid progress b<'cause you work 
under expert instructors here in our great shops. 'vVc do not teach 
by mail. Select course you prefer and send coupon TODAY! 

B.W.COOKE 

ADDED 
TRAINING 

i n 
E L ECTRIC 

R EFRIG
E RATION 

included wi t h 
ci Lher course 

-

Including Industrial 
Ele ctronics 

B ig futu r e i n P o we r 
Plant Wor k . M otors , 
A r ma t u r e Wi nding, 
House and Factory Wir
ing , Industr ial Elec
tronics , H ome Appli
ances, Lighting, Auto 
E lectr icity, Electr ical 
M aintenance- all cov
er ed at COYNE. Here 
you get "all-around" 
Electrical t raining! 

TRAIN ON 
REAL EQUIPMENT 

Y ou use, test, r epai r 
full-size a ppa ratus
just like you 'll later han
d le on t he job. Previous 
C}.-perience un necessary. 

FREE ELECTRICAL BOOK 
Send now for big, illustrated book o 
COY NE E lectr ical Tra ining. Man 
large pictures of our shops. T ells about 
F ree Lifetime E mployment Service to 
Coyne graduates. Other v ital facts. 
Check coupon fo r "ELEC T RI C
IT Y" and mail today. 

If you prefer Radio, 
COYNE gives quick, 
practical training in 
Radio Construction, 
Testing, Repair; also 
Public Address, Sound 
Systems, FM, T elevi
sion. Many branches of 
Radio open to you. 

Want ta be 
Your Own Boss? 

Hundreds of Coyne 
graduates have success
ful Radio shops of their 
nwn. \Ve show you how 
to start, how to build 
for a lifetime future. No . . 
prevwus expenence re-
quired to take Coyne 
Radio Course. 

including SOUN 
andTELEVI 

FREE RADIO BOOK 
Check coupon for "RADIO" to receive 
our big FREE book of photos and facts 
about Coyne Training in Radio, Sound 
and T elevision. Descr ibes the vast 
new opportunities in this field, and 
how we make it easy to get ahead. 
Rush coupon NO\\'. 

> • . . 
' . ' . . 

/ 

CHECI( CO 
E LE C TR I~~~~ FOJf 

,. • RADIO-MAIL N 0 R 

COYNE HAS BEEN TRAINING 
MEN SINCE 1899 

For nearly 50 years, the great shops of COYNE 
have been turning out men and young men 
trained for better j0bs in practical fields. Coyne 
graduates hold responsible positions in many 
leading electrical and radio firms. 
NON-VETERANS who are short of cash can finance 
their tuition and pay it in easy monthly payments 
after graduation. 

VETERANS I Coyne is authorized to accept v e t•• ran~ for G. I . 
t raining. Coupon brings bulletin. 

... 

B n, · OW/ 
I ·"·COOKE · · · l CoYNE ELEc• Director . • 

I 50o S. PauJ(na TRICAL Self 
Send St. • Dept 6i OOL f 

Course ~~~r BIG FREE -~a <;hlcago u. I :ectal Plans to ~e~elow, and tell~K-b for the I 
I e and no sales P m~. This doe e a out Your 

. 0 EL man Wlll Call. s not obligate I 
ECTRICITy 

I NAME. . . . . . . . . .. . o RADro 1 
• ••••• 

COYNE 
ADDREss .. . · · · · · · 

••••••• 
ELECTRICAL SCHOOL CITy ·: ... . . "· · · .. · . . ... , . 

Dept. ·7·ftH . · · · · · . . ... • • • • • 

500 S. Plllllla• CMa .. U. & --------==-· ~· ·=· :::l. ·~· :.. ·_.·-=-·STATE ....... •• • • 
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• hanics tn . ed mec . s 
tor tratn Big lndustrte 
both these ..,. 

LEARN IM A f£W 
WEEKS IM OUR 
BIG MODERN 
TRAINING SHOPS 

MOW IS TK£ TIM£ 
TO PREPARE fO: 
YOUR pLACE IM 
GIANT INDUSTRY 

Automobile and Diesel in-
dustries making up for lost time I There 

may never again be such opportunities for men who want 
better Jobs or business of their own to get in on ground fioor· 
and go up fast ! Yes-FOR MEN WHO ACT FAST . THINGS 
CAN HAPPEN FAST! 

TRAIN ON ACTUAL EQUIPMENT 
Chicago Motive Trades Institute makes rapid pro~rress pos

sible by Learn-By-Doing SUPERVISED SHOP TRAINING. In 
motive trades our institute gained nation wide fame training 
Auto Mechanics for U.S. Army, Same quality training avail
able to you now. CONSULTATION AND PLACEMENT SERV
ICE WHETHER YOU ARE INTERESTED IN WORTHWHILE 
JOB OR SETTING UP YOUR OWN BUSINESS. 

AUTOMOTIVE r----'T-. 
MECHANICS 

Practical shop training on 
all types of equipment. Auto
motive mechanics needed to 
keep mllllons or cars. busses. ~;;;;;;;;;~ 
trucks rolling. Et!lcient auto r 
mechanics get fine pay. Can 
service, repair. Install an .___ __ .......,........._ 
mechanical and electrical parta of autos. Learn to overhaul 
and repair engines. transmissions. differentials, and other as
semblies. Good pay, stead:v work. excellent opportunities for 
Increased earnings for properly trained auto mechanics. 

DIESEL MECHANICS 

• 
Diesel engines are used in locomotives. 
ships. trucks. buses. power plants, tractors. 

farm equipment. Trained men needed to repair. 
rebuild. install. maintain. operate equipment. 
A big field that promises even bigger things in 
the years right ahead. 

A NATIONALLY KNOWN INSTITUTION 
Rapid progress possible by supervised learn

by-doing SHOP TRAINING. C.T.I. Is an old es
tablished school. backed by years of experience 
-with trained Instructors-with completely 
equipped shops. • 

VETERANS qualifying under ''G .I. Bill" 
have all expenses paid by Government plus 
monthly subsistence allowance. Just mail cou
pon. we will handle all details. (LOW TUITION. 
EASY TERMS If you are not a veteran. ) 

CHICAGO MOTIVE TRADES INSTITUTE 
Dlo. of Co, ,.trcial Tradts I•Jt. 

1400 W. Greenleaf Ave., Dept. 819 
Chicago 26, 111. 

FREE 
- IMPORTANT INFORMATION 

TELLING HOW TO GET STARTED 
----CUT COUPON ALONG THIS 

Fill Out, Cut Out, Mail Today 
• 

• 1 FACTS FREE for Men Who Want to Get Ahead 1 
I 

CHICACO MOtiVE TRADES INSTITUTE, Dept. 818 1 
1400 w. Creenleaf, Chlcaco 28, Ill. 

1 Send free Illustrated Brochures and other information about I 
the field I have checked below. 1 

I ( ) Automotive Mechanics ( ) Diesel Mechanics I 
1 ( ) Body and Fender 
I ( ) Veteran ( ) Non Veteran 1 
I NAME ..... ........................................ ·-···--··--····-··-·········-······-·-·-········- ··-·· I 
I ADDRESS ......... .................................. ......................................... - •..• - ............ I 
I CITY ........................................................ STATB. ........... -·--·---1 
~---------------------
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Try This on For Size 

Sir: 
I found the article "Mapping . the Milky 

Way" in the July issue both interesting and 
informative, as are most features . . . . 

However, I believe that a mistake was 
made in the number given for the length of 
a cubic light-year's side. It was stated that 
the side was 3,900 billion miles long, while 
it should have been 5,880 billion miles, the 
distance that light travels in one year. 

PAUL MUTSCHLECNER 

Fort Wayne, Ind. 

Abashed at the sheer size of the mistake, 
PSM is boning up on its arithmetic; 5,880 
billion miles is the correct approximation. 

For Pig's Sake! 

Sir: 
. . . Page 208 of the July issue carried an 

illustration and story entitled "Modern Pig
pen of Steel." The picture shown was taken 
on our experimental farm at Paris, Ky., and 
shows an experimental hog house that was 
developed by our Product Development Di
vision. . . . We are, therefore, very much 
interested to read that this hog house is 
made by the E. A. Strout Realty Agency, 
according to your magazine. . . . 

EARL D. ANDERSEN 

Republic Steel Corporation 
Cleveland, 0. 

PSM naturally regrets the error, but dis
claims responsibilit1J. It was the result of 
completely misleading publicity material 
that accompanied the photo. 

Don't Bank on It 

Sir: 
. . . In your explanation of the cutaway 

of the Pratt & Whitney Wasp Major aircraft 
engine (July, p. 112), you refer to it as hav
ing seven banks of four cylinders. Don't you 
mean four banks of seven cylinders each? 

SeT. J. F. H. 
Bolling Field, D. C. 

Pratt & Whitney engineers insist that the 
engine has seven banks of four cylinders 
each, and since they made it, they o-ught to 
know. Remember, the cylinders are ar
ranged helically around the engine, not radi
ally. That's the difference. 

• 

• 
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A PATENT IS A VALUABLE RIGHT 
On the basis of a provision in the Constitution of the United States, Congress has established 
a system under which inventors may secure the exclusive right to prevent the unauthorized use, 
manufacture and sale of their inventions for periods of seventeen years. The inventor secures 

this p rotection by obtaining a patent from the United States Patent Office. 

VICTOR J. EVANS & CO., laas a staff of experienced regis· 

tered patent attorne ys, available to assist inventors in the prepara

tion and prosecution of their eases before the Patent Office. De· 

tailed infor1nation and the steps to be taken in olttaining patent 

protection will be furnished upon request. 

•••••••••••••••n•n•• .. FORM BELOW FOR MAILING CONVENIENCE • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

•••••••••••••••••••••••• 
• • 

VICTOR .J. 

• 
REGISTERED PATENT AnORNEY 

240-K Merlin Building, Washington 6, D. C • 
P lease forward to me detailed information regarcling procedure to obtain 

toget her wit h your conYenient "EYid.cnce of Im·ention" form. 
P atent Protection, 

1\Tll?Tt~ •••••••••. . •••• •.•••••••••••••••••• •.••.•.•••.••..•.••.• . .•.•••••• . .•••••••..•• . ••••...•..•••••••••••••••••••••••••• ••••••••••••••••••••••••••••• ••••••••• •••• •••••••••••• 

JIGlGl1r~~s .................... ......................................................................................................................•............................ 

City and State .................... .............................................................. ................................................................ ...... . 

• • • • • • • • • • • • • • • • • • • • • • • • • 
I • • • • • • • • • • • • • • • • • • • • • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PATENTS • TRADEMARKS • COPYRIGHTS 
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to· 
YOUR locl1 

- • 

-. --

If /I 1\'-..:::::---.. 
,_,.,, ol $NAMI/ 

I KNOW what it 
means to have a 

body that people 
pity I I was once a 
skinny, 9 7 - l b. 
weakllng-such a 
poor specimen 
t hat I was 
constantly 
self-con - This Is an 
scious, em- actual snapshot 
bar rassed. taken at the 
But later I hcach. 
discol'ered the secret that turned me into 
the holder of the title, "The World's 
Most Perfect ly De,·eloped !\lao." I'd 
lil<e to prove that the same system can 
make a NEW MAN of YOU I 

7 DAY TRIAL OFFER 
I don't say I can do all this for you 

in 7 days, But 1 DO want to prove I 
can show you enough results In even 
THAT short time to com·ince you 
that my sntem of "Dtmami.c Ten
aion" wlll give you tbe ki nd of body 
you have always longed to have! 

Do you want powerful shoulders 
-a fine, deep chest-bleeps like 
iron- arms and legs rippling with 
strength- a stomach ridged with 
sinewy muscle-a build to be proud 
of ? Then let me prol'e that " Dy
namic Tension" is what you need. 

FREE BOOK It costs only a 
stamp- or a 

postcard-to mall coupon below. 
I'll send m:v new. free book. " Ever
lasting Health and Strength." It 
tells about "Dvnamic Tension" 

method; shows, 
from actual ohotos. 
how I have devel
oped my puplls
exolains about my 
7 DAY TRIAL 
OFFER. Charlep 
Atlas. Dept, 19. 
115 East28rd St .• 
New York. N. Y. 

Mail 
Coupon 
Now for 

FREE Book 
·------------------------CHARLES ATLAS, Dept. 19 

115 East 23rd Street. New York. N. Y. 
I want the proof that "DYNAIIII C TENSION" will help make a 

new man or me-gh·e me a healthy, husky body and big muscle de
velopmt>nt. Send me your free bool,, "E,·erlastlng Health and Strength." 

Name •• • ..••.••. ... .... ....••... ••..•.••• ••• • Age ••• •• •• 
(Please print or write plainly ) 

Address ... ..... •• . • •.. . ..... •..•• .• . •. • ..•.••••••••••• • 

City • . . . . . . . . . . • . • • . . . . • . • . • • • • • • • • • • • State .• .•.••••••• 
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AVIATION 
Aeron autical University App110ved Training meets ex
acting standards of aviation industry, prepares for key 
positions. big opportunities. 
Courses In: 

AERONAUTICAL ENGINEERING. B.S. dearee. 
AERONAUTICAL ENGINEERING DRAFTING 
CERTIFIED ENGINE MECHANICS 
ADMINISTRATION-Including sales 
PRE-ENGINEERING: Special course for high school 
graduates and veterans deficient in math and scien ce. 
Also refresh e r courses for Gov't. Airplane and Engine 
Mechanics Licenses for those with aviation experience. 

t)tdest fully approved aviation school. Out
standing faculty, modern equipment, outside 
employment. placement service. Day, evening. 
Approved for Veterans. Send today for FREE 
catalog "Opportunities In Aviation ." 

AERONAUTICAL UNIVERSITY 
Depl. 17. 118 S- Michig .. Avenue, Chicege 3, lllineis 

or PROFIT 
Qualify at Homel Learn expert photography as a joy-full bobby, 
or to qualify for a well-paid position or your own studio. Pre
vious experience unnecessary with N.Y .I .'s success- proved 
ho:ne study training. Details FREE. Also r esident courses. 

NEW YORK INSTITUTE OF PHOTOGRAPHY, Dept. S 
10 West 33 St., New York N. Y. (37th Y..,.) 

: EASYTO I EARN-Start and run 
your own business quickly. 

Many graduates report making up to $1000 a month. 
Course of study covers Sales, PToperty Management, 
Appraising, Loans, MoYtgages a nd hundreds of re- •llliii-U 
Ia ted subjects. Course offered in home study or class
room- Both G. I . Approved. Send Post caYd today for big, new 
illustrated book (Tom this nationaUy known •daool. Dt(llt, 31 
WEAVER SCHOOL OF REAL ESTATE, 15 L Persllll In~. l11su City I, IL 

OVIE 
PRO-JECTION 

l'f· THEATRE MANAGEMENT 
The Motion Picture Theatre Busl.neas offers big op
Portunities ror trained men. Get Into a tasclnatlna
field with a promlsinlt future. Train at home tn 
spare time, Free Catalog . Established 20 years. 

THEATRE IN·STITUTE 3:~ .. r::!h~':t~.:·· 

euJtable t or abaded wrltln&' and _fOUr name 
Ia lh&riuaa Tile TAMBLYN 

S'ac:• J/115 H-439 Rldl:e Bldl: • • 

What Every Wants 
We have Important Masonic books for 
Blue Lodge, Chapter, Commandery, 
Scottish Rite, and Shrine. 
OUR IITUAU All USED THE WORLD OYQ 

Bend for rree catalog of booka and rttuala for vaaoM, 
Odd Fellows, ltntgbta of Pytbtas, ltnlgbta of Columbus. etc, 
EZRA A. COOK, Publisher, P. O. 796, RS Chicago 90, IlL 

.. 
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NO PREVIOUS RADIO 
OR ELECTRICAL 

EXPERIENCE NECESSARY 
DeForest's Training, [ nc. pro vi des 
every major home study aid lo he! p you 
learn Radio-Electronics rapidly and thor
oughly ... to give you the e:r:perience and 
confid~nce needed ror a responsible, Good
Pay Job, or to Start a Uusinc!l!l or Your Own! 

• 

• 

Here is a R EAL opportunity field for YOU 
.•. when you are a troiued Radio- Electronics 
man/Just think or the tremendously exci ling 
future ahead o£ FM Radio. Aviation and 
Broadcast Radio, Sound Motion Picture Equip
ment. Servicing and Sales or Radio Equipment, 
etc. Put your~elfin this picture ... See how you 
can benefit from a PRACTICAL training in this 
[nscinatiog work! Think, loo .. or.the co~~ng p~~i
bilities ahead o£ Radar, Facs1mile and I elens10n. 
Send TODAY Cor the i nlerestinft· opportunity
revealing book, "Victory for You!' See how other!! 
probably no m?re lal~nled or ambitious than you, 
have advnnced 111 earmng power after 
this lrnining ... how YOU can do it 
toot M ail t he coupon NOW! 

16MM 
MOVIE 

PROJECTOR 

-

YOU USE 
''LEARN-BY-SEEIN 

~~ MOVIES 

VETERANS! 
Big things are h>Pf<'n· 
iogat DeFomfsTrain
ing, Inc. ror ntlrlns! 
Soo ho..- )"OU can prep>re 
yourself WITHOUT 
('Q>T for 3 GOOD JOO 
or a BUSISESS OF 
YOl"R ows in the •·m 
T!adio-Eieetron ie op· 
portunity 6•1d. 

I 

WITH THE HELP OF 

0 E IGIIT Dig Kits of Actual "Learn-by-Doing" Radio 
Parts and Assemblies with which vou make 133 fascinat-

• 

ing H OP METHOD EXPERil\lEXTS in your own home ! 
I magine building 7 different Radio Receivers that operate ! 

0 A 16 mm Home M ovie Projector and Tnrelve R eels of 
" Lea,rn-b.r- eeing" Home l\Iovie Films ... for picture

clear, fast understanding of R adio Fundamen ta ls ! 

THEN GET THE HELP OP 

OUR EFFECTIVE 

EMPLOYMENT 

SERVICE 

-----------· I E. B. D F.VRY, President I 
---. DeFORF. T'S TRAI NI NG, INC 

2535-4! North Ashland Ave., Dept.P S-D9 I 
Chicago 14, Il!inois. U.S.A. 
Send F RF. E "VlCTORY FOR YOU!" BOOK, showing how I may I 
make my start in Radio Electronics. 
Name __________________________________ ~g~e ----

Addressi--------------------------------.J\Pt .. __ 

City• -:----:------,--,--,---------LOne Stat.e_ _ ___ _ 
0 H under 16, check here 0 If a discharged Veteran of 

for special information. "\\orld War U . check here. 

I 
I 
I 
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ANY KIND OF 
MOTION or MOVEMENT 

A Book 
That 

Shows 
You 

3000 ILLUSTRATIONS and DESIGNS 
of Mechanical Movements, Devices, Contrivances & Details! 

Every conceivable kind of mechanical m o tion an d work is ex
plained and lllu strated in this unusually helpful book. As far 
as known, the only work in existence which aims to pr ovide 
side by side su,gested sketches of the varlosq methods in use 
for a ccomplish mg any particular mechanical movement or 
work, in a fo rm easily referred to. Every engineer, inven tor or 
mechanic find s the n eed of devisin g, simp lifying or improving 

~------------------1 KNICKERBOCKER PUB. CO. , Dept. M-2, I 
120 Greenwich St., New York e. N. Y. 1 I Send me a copy or ENGINEERS' SKETCH BOOK. Ir I am not 
satisfied, I can return book and my money w ill be refunded. I I 0 I enclose $2.98: send book postpaid. I 0 Send book C.O.D. ror $2.98 plus postage. I 

I Name •••••••••••••••••••••••••••••••• • ••••••••••• • ••. 1 
1 A ddreas ... . . . .............. . . . . . . .. .. . .... . .. . ..... . . . I 
I Ci ty & Zone . . • . . . • • . • . . . . . . . . . . . . • . • . State. . . . . . . . . . . I 

------------------· 
~.a,~;~ ~~~edy "T H E PICK POCK ET" 
Ben. feature character 
of this fast moving 
comedy. goes a trifle 
"insane" as profes
sional pickpocket. Cap
tured. escapes. r ecap
tured. 

16 mm K ., Sound 
$17.50 

16mm B&W, Sound 
$7.50 

"GOLF SLAPPY" 
Laughs galore watching dub golfer break all rules! Features 

EDDIE GRIFFEN & other slapstick comedy star s. 
400 ft . 16mm, sound, per prlnt ........................ $25 

Also feature WALT DISNEY cartoons of Mickey Mouse and Dona ld Duck. 
See at Your Dealer or Order Direct. Catalog and Prices on Request. 

Write to: HOLLYWOOD FILM ENTERPRISES, Inc. 
606 0 Sunset Blvd, Dept. 116 Hollywood 28, Ca lif. 

some mechani cal process or method. In doing t his he bas to 
rely on memory o r exper ience. Here is a reference book of 
nearly 3 0 00 MEANS AND METHODS for producin g an y kin d 
of movement or work, classified and a rranged for easy 
referen ce! 
SUCH AS: Accumulator s, Anti-fr iction . Ball and Socket , Bear
ings, Blowings, Brakes, Cams, Chain Gear , Chopping, Chucks, 
Circular Motions, Clutches, Conveyin~. Cranes, Cr anks, Cu t
ting, Doors, Drillin g, Eccent rics, Engmes, Expandin g , Filter 
ing, Gears, Governors, Grips, Grinds, Heating, Hinges, Hydrau
lics, Indicators, J ournals, Levers, Links, Lo we rin gs, Lubrica
tors, Measur ing and Weighing, Mixing, Nozzles, Parallel Mo
tion s, P ipes, Pivots, Power, P ropulsion , Raising, Ratchets, 
Rotary Engines, Safety Applian ces, Shafting, Signals, Slides, 
Sounds, Speed, Spindles, Springs, Starting, Strikin g, Swivels, 
Tanks, Traps, Turbines, Valves. Water Wheels, Windin g, 
Wipers. etc. 
If you work with machinery of any kind, you need this ENGI
NEERS' SKETCH BOOK by Th omas W. Barber-355 pages, 
d u r ably printed and bound in cloth. Mailed postpaid if you 
sen d o rder with $2.98 or sent C.O.D. i t preferred plus post
age. Money back guarantee if n ot exactly a s d escr ibed or ll 
n ot satisfied. , 
HOUSE AND COMMERCIAL WIRING e MOTOR REPAIR 

AND R EWINDING e ELECTRIC REFRIG ERAT ION 
Approved t or Veteram Train ing 

PENNSYLVANIA INSTITUTE :~E~~.?.~.~; 
o42nd and SPRUCE STS. PHILADELPHIA 4, PENNA. 

.-

1 One ol America1s Leading 
Radio and Television Schools 

• 

NEW YORK TECHNICAL INSTITUTE 
OF NEW JERSEY 

J 58 Morl<ef Street, Newark, New Jersey 

DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY! 
Maintenance Men; Farmers; Mech a n ics; Machine Shops; Foundries; Auto, Gen- C O M p L E T I 

eral Repair and J ob Welding S h ops; all usin g t h e DYNAMIC find it so i ndispen sable 
and useful that t hey cannot afford to be without it. I f inexperienced you can easily learn to Av•ll•llle lew 
tlo a variety of high grade welding jobs by following the practical, simplified operating and I M M I D I A I I 

welding instructions furnished. Once you see a DYNAMIC in operation, you won't want to be 
without it. Its simplicity will amaze you. In a year the DYNAMIC only costs you about · Dl Ll VERI IS 

6c a day. Helmet, r ods, cables, holder and operating instructions, etc .. furnished. . 

SAVES YOU VALUABLE TIME AND MONEY! WrJ.~,.ffc~,:/.0,. 
This portable Industrial transformer type DYNAMIC WELDER easily car- QltT DETAILS 
ried right to the job, can be operated from any convenient, properly wired •• eur 10 ••I' 
110 Volt. 80 Cycle Une-has 8 metallic and carbon arc welding beat stages Trlel Offer. 
-does work you would think only possible with a larger more expensive rna- llea>berChl~ 
chine. Can also be supplied for220 volt, 60 cy<'le operation and other voltages and A .. oclatloa of· 
cycles a t slight additional cost. Works on Iron, Steei,Brass,Bronze& other metals. Comme rce. 
DYNAMIC WELDER C0.,13 Eas t 23rd St.. S K Chicago 16, Ill. 

" "' 

... 

..... 
t 

Copynghted material 



• 
-

ccountancy ome-
made interesting aod practical 

method thru problem 
know as well as we do that Account

ancy fits many men for positions that 
pay three and five and ten thousand 

dollars a year-gives many other men un
usual opportunity to start a profitable grow
ing business of their own. 

You probably realize also that the account
ing profession faces the greatest opportunity 
it bas ever had. 

The only question is-just how practical is 
it for you to train yourself adequately in Ac
countancy through home study? 

And the answer lies in the LaSalle Problem 
Method. 

For this modern plan of training not only 
makes Accountancy study at home thoroughly 
practical but makes it interesting as well. 

And here's how: 

You Leam hy Doing 
Suppose it were your privilege every day to sit in 
conference with the auditor of your company or 
the head of a successful accounting firm. Suppose 
every day he were to lay before you in systematic 
order the various problems he 
is compelled to solve, and were 
to explain to you the principles 
by which he solves them. Sup
pose that one by one you were 
to work those problems out
returning to him every day for 
counsel and assistance-

Granted that privilege, surely 
your advancement would be far 
faster than that of the man who 
is compelled to pick up his 
knowledge by study of theory 
alone. 

G. I. 

plan. You advance by solving problems~ 
Only- instead of having at your command 

the counsel of a single individual-one accountant! 
-you have back of you the organized experience 
of a great business training institution, the author
itative findings of scores of able accounting 
specialists, the actual procedure of the most suc
cessful accountants. 

Thus-instead of fumbling and blundering-you 
are coached in the solving of the very problems 
you must face in the higher accounting positions 
or in an accounting practice of your own. Step 
by step, you work them out for yourself-until, 
at the end of your training, you have the kind of 
ability and experience for which business is will
ing and glad to pay real money. 

One-Tenth of All C.P.A.'s Are LaSalle Trainee/ 
If you want still more proof, remember that 
over 2 300 C.P.A.'s-approximately one-tenth of 
all those in the Un.ited States who have passed 
the difficult examination for this coveted degree 
-are LaSalle.alumni. 

And knowing these facts, ask yourself if there 
can be any further question about the practi· 
cability of this training for you-ask rather if 
the real question is not about the size of your own 

APPROVED 
ambition and the quality of your 
determination. 

For Accountancy is no magic 
wand for the lazy or the fearful 
or the quitter-it offers success 
only to the alert adult who has 
the courage to face the facts and 
the will to carry on till the job 
is done. 

Under the LaSalle Problem 
Method you pursue, to all in
tents and purposes, that identical 

FREE 
SEND FOR THIS ••• BOOK 

If you are that individual, the 
coupon below, filled out and 
mailed, will bring you free the 
information that may open up 
to you the future of which you 
have dreamed - ability and in
come and success. Is it not worth 
getting that information? 

LaSalle Extension University 
A Correspondence Institution 

Dept. 983-H 417 S. Dearborn St., Chicago 5, Ill. 
Please send me. free of all cost or obligation. your 48·page illustrated 
book "Accountancy, the Profession That Pays," telling about the 
profession of accountancy and your training for success in that field. 

Name ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Address • ••••••••••••••••••••••••••• City & Zone ••••••••••••••••••• 

Positi011 •••••••••••••••••••••••••••••••••••••••••••••• Age •••••••• 

• 
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YOUR OPPORTUNITY IN 
Here is a career field which offers opportunity at 
every "tick" of a watch or a clock. Millions of 
watches and clocks need fixing-millions more 
will continue to need repairs. Here is ·an inter
esting, top-bracket opportunity to start an inde
pendent business of your own, or work for good 
pay in a factory, repair. shop or store. AMER
ICAN SCHOOL OF WATCHMAKING has 
trained many men who are now making good. 
At A. S. W. you get proven, practical training 
under QUALIFIED, patient instructors who de
light in _ the success of their students and grad
u ates. _MAIL THE COUPON BELOW for 
illustrated booklet. It is FREE - and will give 
you a fine picture of our complete facilities. 

APPROVED fOR VETERANS r----------------1 I American Sc:hool of Watc:hmakinp I 
Dept. PS 49·7, 5145 W. San Fernando Rd. 

I Loa Angelea 26, Calif. I 
I 

Gentlemen: Please send m e t ree booklet and Information 
on your t r a ining. J 

1 Name (Print) I 
I Stree ge'---

I C!cy _ _____________ ;GonE~--~t~tlC-----~· 

I Vetera"---- ----NOn-Vet.eran_ _ ___ ..£r~: 
I 

TECHNICAL . 

YOUR OPPORTUNITY 
Do you like Aviation? Do you like airplanes? 
Do you like to take things apart and see what · 
makes them tick? THEN YOU WILL LIKE 
AIRCRAFT INSTRUMENTS. Here is a vital 
part of the great aviation industry-and n eces
sary part. As long as planes fly there must be 
trained men to service, repair, and maintain the 
instruments that make flight possible. AMER
ICAN SCHOOLS OF AIRCRAFT INSTRU
MENTS teaches men to perform this important, 
interesting and well-paid work. 

DO YOU WANT A SPECIALIZED CAREER IN AVIATION? 
Then be an Aircraft Instrument Technician an d get your 
training NOW. 34 Weeks intensive course. Hundreds of 
A.S.A.I. graduates employed in the industry or h ave own 
business. Mail coupon below TODAY for free booklet and 
complete information. 

APPROVED fOR VETERANS 
r----------------, Am~rlc:an Sc:hoola of Aircraft Instruments 

I Dept. P5 49·7, 5145 w. San Fe rnando Rd. 
Los Angeles 26, Calif. 

I Gentle men : P le ase send me FREE and WITHOUT OBLI GA• I 
TION, illus tra ted bookle t describ ing Aircr a ft I nstrument 

' 

• 

In 

STUDY IN LOS ANGELES, CALIFORNIA 
Enroll at American School of Watchma king and 
study in Southern Ca liforn ia , the glamor SPOt of 
the count ry. Beach and mountains, Catalina and 
Hollywood, the Hollywood Bowl and the Rose Bowl 
- yes, indeed, here is much to int erest the student 
in off hours and over weekends . DECIDE NOW to 
Investigate the field of Watchmaking for your 
future. 

TRAINING 

As AN 
INSTRUMENT 
TECHNICIAN 

• 

• 

• 

INSTRUMENT TRAINING VALUABLE I field. r 
I Name (Print) I 
I S tree ge _ _ _ 

I City on e Stat~ I 
Vetcra on-Vetera I 1----------------J 

A sound training in Aircraft Instruments is also applica
ble to many industrial fields. Many large, important 
industries use delicate instruments at some point in their 
operation- and trained instrument men are needed to 
install, service and maintain them. Here, then is further 
opportunity tor you as an Expert Instrument Technician . 
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YOUR OPPORT.UNITY IN 

lEARN BY 'DOING 
You get practical experience making useful, at
tractive articles from plastic materials which we 
supply. Many students have earned extra money 
selling articles of their own manufacture. 

FO 

YOUR OPPORTUNITY 

. 
Consider the growing, lniportant field of Plastics for your 
future. Many have compared the Plastics Industry with 
the Radio and the Automobile industries before their 
great and rapid growth. Today such a comparison seems 
warranted because more products are being manufac
tured from various types of plastic materials than .ever 
before--requiring TRAINED MEN to develop, d esign, and 
fabricate them. Mall the co~pon below for complete in
formation and free literature which show, in J~,ctual 
photographs, the many uses of plastics and what trained 
men must know to get the better paying positions in this 
field. This literature tells you about Plastics Institute, 
the oldest and largest exclusively plastics training school 
in the United States. Read what graduates say about 
Plastics Institute training and the prpgress they have 
m ade sin ce graduating. 

LEARN BY MAIL OR COME TO CALIFORNIA 
(IMMEDIATE ENROLLMENT) 

You can study at home, in your spare time, without interfering with 
your present employment- or, if you prefer, you can attend Plastics 
Institute's large, modern school ln Los Angeles, the city that "has 
everything." Please check the coupon to indicate your choice and 
!4A1L TODAY. 

APPROVED FOR. VETERANS 
~---------------, 
I P lastics Industries T echnical Institute I 
I 

Dept.ps 49·1, 1601 5. Western Ave., Los Angeles 6, Calif. 
Gentlemen: Please send me free literature and lnforma· I 

I 
tlon on your practical courses. I am Interested in Home 
Training 0 attending school in Los Angeles o. I 

I Name (Print) I 
I S~ee p I 

,Cl~----------:'-on~_Sta le----- 1 

1 am a Veterru Xon-Vete•·a• I 

SUCCESS 

110/ltllltlctl 
ENGINEER OR 

MASTER AIRCRAFT 
(A E) MECHANIC 

Intensive, practical ' training courses at AERO TECH have been 
designed as carefully as a fine airplane . . . with but one thought 
In mind- SUCCESSFUL GRADUATES. Working closely with ex
ecutives of airlines and large aircraft plants, the training program 
at Aero Tech is tailored to meet their specific needs. Many impor
tant phases of Aero Tech training have been suggested by men who 
ARE NOW SUCCESSFUL IN AVIATION, but who had to first • 
prepare for the road ahead by study and training. AERO TECH 
training prepares you to qualify for your CAA LICENSE. 

WORK WHILE YOU LEARN 

At Aero Tech you can get a full day's ~raining between the hours ot 
7:00 a.m. and 1:00 p.m., thus allowing ample· time for the obtaining 
of part time employment If desired. Many of our students- Veterans 
and Non-Veterans-are taking advantage of this plan. 

APPROVED FOR VETERANS r---------------1 
I Aero Industr ies Technical Institute 

Dept. PS 49·7. Oakland Municipal Airport I 
STUDY ON A GREAT METROPOLITAN AIRPORT 

IN CALIFORNIA 

I Oakland 14, California 

I 
Gentlemen: Please send me complete free Information I 
about Aero Tech training. 

I Name (Print) I 
At Aero I ndustries Technical Institute you get the advantage of be.tng in 
the center of the g~eat Pacific Coast Aircraft Industry, plus all the 
chance for recreation and .fun which comes with liVing in California. 
Room and board are available at reasonable rates- and YOU CAN 
OBTAIN IMMEDIATE ENROLLMENT. MAIL THE COUPON TODAY! 

I Stree ge ( 

I City Zone State I 
LVeteran Non-Veter . I ---------------..1 
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SPARE TIME 
PREPARES 

HOME 
YOU fOR 

TRAINING 
BIG PAY 

'.-f· ·R· E·E' . WA. 'JCH: working'toolsa~Ciwatc~ !ooludedas . 
. , · · part of our Watcb Repatrmg Course 

•J • • -

The demand tor skilled watch repairers-men and women 
-is increasing with the step-up in the manufacture ot· 
watches. Now is the time to prepare yourself in this fasci
nating profession with the aid of our highly practical 
HOME TRAINING COURSE-in your spare time at home. 
Start your own business or accept a big pay position. 
WRITE TODAY FOR FREE DETAILS-Earn while you learn 
with an "approved" school. Get the facts-then judge. 

ILLINOIS SCHOOL OF WATCH REPAIRING 
2870 Elston Ave.. Dept. PS·9. Chleaco 18. Illinois 

F-REE TO the MAN 
INTERESTED IN 

Every question about Law 
and its value to you is 
answered in LaSalle's 
48-page booklet, ."Law 
Traming for Leadership." 
And the question of how you 
can master Law is answered 
in the companion booklet, 
"Evidence" -in which 

scores of our students tell how they have advanced 
through LaSalle Law Training in spare hours at home. 

Legal training gives you what the business and pro
fessional world p rizes highly and rewards liberally 
-a keen, analytical mind, the ability to J·udge 
shrewdly, talk convincingly 1 and act with confi ence. 

LaSalle's " P.roblem Met nod" of personalized in
struction by lawyer-instructors gives you practice in 
handling legal problems .•• you learn by doing, not by 
memorizing rules. We guide you step-by-step, furnish 
all texts, including remarkable 14-volumeLawLibrary 
prepared by leading law professors and lawyers, and 
used as reference in many Law libraries and offices. 
Degree of LL.B. conferred. Low cost, easy terms. 

Investigate your opportunit ies in Law. Mail coupon 
today for free booklets described-without obligation. 

G I. Approved 
LA SALLI EXTENSION UNIVERSITY 

A Correspondence lnstftvtlo~:~ __ _ 
417 S. Dearborn St. Dept. 983-L . Chicago 5, Ill. 

Bend me "Law Training for Leadership" and ""Evi
dence• '-without obllgatlon. 

Na~- ---- -------------------------- _AQe. _____ ---·--. 
Street ___ - --- __ ----- ____________ .; _____________ -----. 
cuu. Zone c:t- Slate----------------------------------
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MEN ARE NEEDED FOR 
ENGINEERING 
TELEVISION 
ELECTRONICS 

Thorough training in radio, including fundamentals, 
math, repair, sales, broadcasting, communications, with 
modem laboratory facilities and experienced faculty. 

APPROVED FOR VETERANS TRAINING 
M odef'ate tuition and living costs. 
New Classes Start Each Month. 

Dept. 2 Albuquerque, New Mexico 

EGGERT RADIO INSTITUTE 

--

-

for and 
LARGER EARNINGS. 39 years expert Instruction 
- over 108.000 students enrolled. LL.B. Degree 
awarded. All texts fUrnished. Easy payments. 
G.I. ~pproved. Send for FREE BOOK. 

AMERICAN EXTENSION SCHOOL OF LAW 
Sl·S. 646 M Ch 11 Ill 

t rue-scale an e 
kits . • 1 4 " wing span - Sttnson-
cessna-Aeronca- 15~ . • 1 wing span
T hunderbolt- Dauntless - Mustang- King 
Cobra- 2 S¢. • 21" wing span - Thunder
bolt-Ercoupe-Mustang-King Cobra- SO¢. 

Complete ca talog of fullllne given free with all orders. Save postage, 
cash with orde r . .IOE OTT MFG. CO., 111 W • .lac:kson, Chlea&o 4. Ill. 

School 

AGENTS SIG 
300% Profit 

For Store Fronts and Office Windows. Anyone can put 
them on. FJ:.ee Samples. Liberal Otler to general agents. 
METALLIC LEnER co .• 441 N. Clark. Chicaco 10 

A. B. McMAHAN, 693 Raymond Ave., St. Paul 4, Minn. 

LOCK~~J!~E~~I&P~T~~lT¥~~J~s~ 
B ow to pick locks decode. make master·keys, re-

'""""' pair, install . service. etc. 53 easy illus t rated sel f
instruction lessons for every handy man, home

owner. Ctlrpenter. m echanic. bard w' re dealers. 
maintenance men. etc. Satis faction guarant'd . 
Send for Success-Catalog Free. Address below. 

Y!~el~~P~:~~r~~~g~~r~~l;~~~!~~ 
nnctget a good job Now. A fascinating. thorough self· 
instruction training in Amer ican and Swiss watches. 
clocks. Special section on alarm clock r epairs. Fast. 
growhu~ field. Sac;oe.ss-Ce.talog Free. NELSON co .• 
1 s . Wabash Av. .J-01 Chi 5 111. 

ARTHRITIS-NEURITIS·SCIATICA 
If you suffer the agonizing pains 
of these diseases when the usual 
remedies have failed, learn about 
a new trustworthy, modern, non

surgical treatment method. This marvelous 
treatment is completely explained in the Ball 
Clinic's FREE Book. Write today. No obligation • 
BALL CLINIC Dept. 36 Excelsior Springs, Mo. 

. -
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Practical shop-type train
ing gives you actual experience 

You build this c om
plete, modern s uperhet

e rodyn e receiver with the 
exp e rimental equipment that 
com es with your National 
Training. You keep a ll ap
paratus sent you. 

with Home Radio Equipment-part of 

SHOP ETHOD HO E TRAI 
FOR YOU - A REAL 
HOME LABORATORY 
IN MODERN RADIO 

Your Na
tional 
Training 
Kits include 
equipment 
for over a 
hundred 
practical 
electronic 
experiments 
in your own 
home. You 

get standard radio parts for this audio 
oscillator which you get to understand 
!>Y building it yourself. 
You learn .. · 
modula- · 
tlon, beat 
frequen
cies, signal 
generation 
by actually 
building 
this small 
r a d i o 
transmit
ter with your 
Your training outfits from are 

· made up of the most mod
ern radio equipment -

much of it 
Just out of 
the experi
mental 
laboratory. 
You learn 
new ways 
of han

dltnr equip
ment by mod

ern methoda, Get the detaUa by maUtnr 
the coupon, 

By National of Schools Angeles 
A Practical Technical Resident Trade School 

Los 

for over 40 years 
A permanent faculty of experienced in- is in greater demand today than ever 
structors and engineers stands behind all before-not only in Radio proper but in 
training from National Schools. These Television and Electronics-in Aviation, 
men are teaching every day right in our Transportation, Manufacturing, Commu-
own Television and Broadcasting Studios, nications. Good jobs await the trained 
Service Shops and Laboratories. From man, in the production, operation and 
first hand experience with students here maintenance of modern Electronic equip-
at School, our instructors understand ment-in Radio stations, in hundreds of 
the aims and ambitions of men like you. industries-in homes, stores, theatres 
All of our instructors, both home study and studios. 
and resident, have !deal facilities to make Send For Facts Today 
your. training pract1cal, up-to-the-minute You owe it to yourself to investigate 
and Interesting. how National Schools will prepare you 

Fine Opportunities Ahead for a CAREER THAT WILL ASSURE 
Learn how National training can fit you YOUR SUCCESS AND SECURITY. Send 
in your spare time for the GREAT FIEI.D for the FREE Manual. SEE FOR YOUR-
OF RADIO-for the NEW AND RAPIDLY SELF just how you may readily qualify 
EXPANDING BRANCHES-FREQUENCY for opportunities in Radio, Television and 
MODULATION (F.M.), TELEVISION AND Electronics. Read the catalogue we will 
ELECTRONICS. You train right in your send you. Then, make up your own mind. 
own home yet have the ADVANTAGE OF For full Information, without ob:i<;ation, 
REAL SHOP EXPERIENCE behind you. send your name and address on the cou-
The man who really knows modern Radio pon and mall It TODAYI 

YET· 
ERANS 

During the War, 
National trained 
enlisted men un
der contract with 
the War Depart
ment. Now, we are 
training veterans, 
both resident and 
home study. If you 
are a Veteranqual
itied for training 
under the G.I. Bill, 
check the coupon 
below for special 
bulletin. 

~---------------------------.. , Here's Just a Few ot the In· 
tereatlng Facta you Learn with 
the 

FREE MANUAL 
1. Routine for dlagnoslnJr Ra · 

dlo Troubles. 
2. Preliminary Inspection of 

Receivers. 
3, How to Test and Mensure 

Voltages. 
4. How to Test Speaker In 

Audio Stages. 
s. How to Trace the Circuit and 

Prepare Skeleton Diagram. 
6, Complete Reference Table 

for Quickly Locatlna' Re
ceiver Troubles. 

G. I. APPROVED 

NATIONAL GRADUATES ARE SUCCESSFUL NATIONAL SCHOOLS 
lOS ANGElES 37, CAli FO~R~N'I'A~~~ ....... 

Finds a Place In Racllo 
Broadcast Inc 

"I graduated from National three 
yeara ago at the age of 34. Since 
tben I have been employed at West
em Electric Co. and Federal Mfg. 
Co. On April 30 I Joined the engi
neering stall' of WKNE In Keene , 
New Hampshire, as Transmitter 
Engineer, Prior to my starting your 
courae I didn't know a thing about 
Radio. My rapid rise In thla fteld Ia 
evidence of what your school can ac· 
eompllah with anyone who Ia will· 
IDif to spend a few hours a day with 
your training, May I expreN my 
sincere thanks to National Schools." 

FRANK J. SAMMER, Keeoe, New 
Hampshire. 

More Ttlan Paid For Course 
In Spare Time 

"I can sincerely aay that my &a· 
soelatlon In a few months with 
National Schools baa paid off In 
dividends far greater than the tuition 
which Ia charged for the entire 
Course, while at the aame time In· 
creasing my savings. Since beginning 
nlq your Course, I have received 
promotions and at present hold the 
POSition of Radio Communications 
Chief full time." FRANKLIN A. 
HILL, IndianaPOlis. Ind. 

GET THE DETAILS. 
USE THE COUPONI 

I National Dept. 9·PS envelope 
4000 South Street on penny I 

I Los Ancel•• , California ·1 I 
I Mail me FREE the books mentioned in your ad including I 
I a sample lesson of your course. I understand no salesman I 
I will call on me. I 
I I 
I NAME •••••••••••••••••••••••••••••• AGE. • • • • • • • 1 
I I 
I ADDRESS •••••••••••• • • • • • • • • • • • • • • • · · • • • • • • • • • • 1 
I CITY . •..•....••••••••..• ZONE •••. STATE. • • • • • • • I 
I 0 Check here It voteraa of World War II 1 

·----------------------------------
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](s YOUR future-Make the most of it! 

Start now to earn 
the bigger pay in 
electrical repair 

WAS there ever such an OP
portunity to get started 

lD electrical maintenance and repair-and at top-notch wages? 
Are you ready-with experience and abllity-to cash in on it? 
Others are getting just the s ort of background needed-quick! 
practlcall-to handle the great variety of e lectrical mainte
nance and repair work TODAY -from thls well-known elec
trical library. You can tool 

THE LIBRARY Of ELECTRICAL 
AND REPAIR MAINTENANCE 

.S vola., J 826 pages, J 724 Illustrations 
Gives you the "know-how" to tackle any wiring o r m oto r 
Job. Five books show you HOW-to install all types of motor 
and generator units-to inspect and repair motor sta.rters and 
generators-to diagnose motor and generator troubles-to fig
ure new windings for old cores-De and AC windings-to test 
armat ure windings-test induction motors, etc.. etc. One 
book is full of trouble-shooting charts that show quickly 
symptoms, causes, specific remedies, etc. 

Take the lirst step toward improving YOUR future-
Mail this coupon TODAY 

No money down-special price-easy payments-fREE trial 

---------------------1 I McGraw;,HIIIIook Co., 330 W 42 St., New York 18, N.Y. I I S end me for ten daya ' free examination the Electrical lllaln• 
tenance and Repair Llbrary. U aatlafactory I will aend J'OU 1 

I 81.~0 tn 10 da;va and 83.00 m onthly until the prtc.e of 818.50 
Ia paid . If not wanted I will return booka paatpald. (To ln· 1 1 sure prompt shipment write plalnlJ' and ftll In all linea. ) 

I Name • •• .• •• •• •• • •• ••• •• • •• •••••• • • • • • • • •• • • • • • • • • • • I 
I 

Home Addre•• . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 
City and State •••••• • •• • •••••• • •••• • •••••••• • •• • • • • • • • 

I Com pall)' • • . • •• • •• •• • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 
Post t ton . . . . . . • • . . . • • . . • . • . . . . . . . . . . • . . . . . • • • PSM·9··47 

A century ago,G.&C. 

WEBSTER'S 
NEW INTERNATIONAl 

DICTIONARY 

dumui~ 
M e rriam Company 

acquired the rig hts to pub
lish Webster's Dictionary. Through the years, with 
each new edition, Merriam has constru1tly enlarged 
the scope and usefulness of Noah vVebster's orig inal 
work, until today the names MERRlA:~<I and WEBSTER 
are equally important in identifying " The Supreme 
Authority." Ask for W EBSTER's EW L~TERNA
TIONAL D ICTIONARY, Second Edition-the great 
unabrid ged Merriam-W ebster. 

G. & C. M ERRIAM Co., Springfield 2, M ass. 

1847 A CENTURY OF PUBLISH ING 
MERRIAM-W EBSTERS 
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ftm~~ REFRIGERATION tWt 
APPLIANCE REPAIR BUSINESS 

Do actual work daily an school shops. fraan to repair all 
makes o f ELECTRIC APPLIANCES, install and service oil 
burners. Lcam bas1c electricity-motor rebuilding, etc.· Fast, 
thorough 2-way training includes REFRIGERATION. Learn to 
mstall , serv1ce, maintain all types of domestic 
and commcrc1al refrigeration equipme nt. 
VETERANS-your G. I. Bill pays you $65 to 
$90 a month PLUS enure cost of this tr.aming. 

Wrile lor FREE IUUSTRATED FOLDER . 
MICHIGAN SCHOOL OF TRADES Inc. 
31 MELBOURNE DEPT. PS-9 DETROIT 2 , MICH. 

BUILD THIS CONCRETE BLOCK MACHINE 

... 

Sell blocka; or bulld your home. ~tara~te . 
barn. or lllllnlt station at 1 I 3 coat by mak
Ing and layiDJr your own blocks. 

This slmp le machine whlchyou can bulld 
;vourselt at a cost of aU~ C excludlnlt 
motor) will make a block In 3 0 s econds 
us ing only one form . Mass pro duction can 
be a chieved by a new simple metbod of re· 
movlnlt blocks which alJowe two to four 
forms to one vibrator. P o w e r drive n con· 
crete mixer p lana al s o . Send dime for de· 
taUs and "Bow to Make and La;v Blocks" 
folder . 

U-BUILD·IT SERVICIE 
Dept. 4-A, 208 West Wllder St., Tampa 3 , Florldll 

AMAZING DISCOVBBYI Corrects poor penmanship in few cla:rs 
-bla improvement Jn three hours, no faUurea. Complete Outline 
Pree. Write, 0 . Ozment, 36-B, St. Louis, Ko. D04EDIA'fBLY 

STAY HOME AND MAKE MONEY! 
-Men! Women! Get into profitable, uncrowded profeulon you 
can operate from your home or small omce after short home 
training course. No capital required. No goods to buy. No -.e 
limit . Others earn $50.00 to $100.00 per week making famous 
stephenson corrective foot devices to order. Foot sufferers every
where pay &ladly for relief. Send today for FREE BOOKLET. 
STEPHENSON METHOD, Establlslled 1894, 12-62 South Market Sl, Boston, MISS. 

Jew 

Modernize Your Gun! Improve Your Score! 
Most durable grips made. Positively un
breakable! For Colt, Smith & Wesson, Hi-Standard. 
Ortgies, Luger & Mausers in a wide choice of beautiful 
des igns in ivory, pearl, walnut, onyx, etc. Low prices. FREE 
CATALOG. Dealers Wanted. 
SPORTS, INC., (Mfrs.) 5501 Broadway, Dept S-9, Cblcalo40,111. 

LEARN TO 
The Magazine Institute, a private school owned . operated. and 
staffed by successful writers and editors, offers an up-to-the
minut e course in writ ing for magazines . which makes It easy for 
beginners to get started in th is rich field. You work in spare time 
a t home. You may concent rate on either fiction or non-fict ion. 
Send today for the FREE CATALOG describing the Magazine 
Institute method. VETERANS: THIS COURSE APPROVED FOR 
VETERANS' TRAINING. 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • 
: The Marazlne Institute, Inc. : 
: Dept. 469-E, 50 Rockefeller Plaza, : 
: Rockefeller Cent er, New York 20, N.Y. : 
: Please send free catalog. without obligation, to: : 
• • 
:: 1SJill1rl~ .... .••••.•. .....•••.••••.•.•••.•. •••••.•. ..•.•••••• •.•. .••••••• ..•• ••••••••••. ••••.•••••••.•.•••••••• ••••••••••. :: 
• • : Add.r~ss.... .... .................... ....... . .... .......... ..... ... .... ............ .... ........... ................. : 
• • 
• • . . . ....... .. . ... . . ...... ......... . . . . . ...... ... 0 •• 0 • •••• • 0 .. .... 0 00 •• • • 0 • • • 0 •• • 0 00 • • ·-...... ... .... .. . .. ..... . . ........... 0 • 

: 0 Check here if eligible under G . I. Bill : 
: (Inquiries confidential. No salesman will call) : • • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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IN LESS 

. . 

WITH LESS WORK
AND MORE PROnTS! 

M oToR's new AUTO REPAIR 
MANUAL shows you how 

to service and repair ANY part 
of ANY carl Now you can lick 
even the toughest jobs when you 
have this amazing Manual to 
make your work easier! 

Every job on every car built 
since 1935 is explained as simply 
as A-B-C. Clear, illustrated in
structions lead you step by step. 
NOW you can tackle ANY job 
from carburetor to rear end-and 
do it quick, easy, right, the FIRST 
time! Just look up make, model. 
and the job in the quick index of 
MoToR's AUTO REP AIR MAN· 
;tJAL-and go to workl 

ONLY Manual of Its Kind 
No wonder this manual is used 

'by the U. S. Army, Navy, trade 
and technical schools everywhere, 
and thousands of successful auto 
servicemen! . 

To make this great book pos
sible, the engineer-editors of 
MoToR Magazine condensed all 
the meat from 150 official factory 
manuals for you. They dug out all 
the information you need; made 
sure ev61'11 wcrrd is crystal-clear: 
and put "the whole works" into 
this one great. handy book! 

MoToR's AUTO REPAIR 
MANUAL is a biq book: 856 , large 
pages, 8¥., x 11 mches, bound in 
etlll'1b' 'covera. Nearly 200,000 ser-

1 

vlee, repair, adjustment. replaee
ment. tune-UJ> facts on every car 
bUilt from 1935 through 1946! 

Over 1 ,000 Pictures! 
More than 1,000 cutaway pho

tos, diagrams, drawings, charts. 
SHOW you what the clear text 
TELLS you! No wonder thou
Bands of men call this amazing 
book their Auto Repair .. Bible"l 
No wonder it will save YOU 
countless hours of work-and help 
you make MORFl MONEY from. 
auto repairs! 

See for yourself-without cost/ 
-what a work-saver, time-saver, 
and "life-saver'' MoToR's AUTO 
REPAm MANUAL will be for 
you! TRY it FREE-for 7 days. 
Learn first-hand how it can 1XL11 
for itself the first few times you 
use itl 

7-DAY 
SEND NO MONEY 

.Tust mail eoupon below-with
out money! When the postman 
brings your book, examine it·thor
oughly. Make it show 1/0U what 
it's got! Unless you agree this is 
the greatest time-saver and work· 
saver you've ever seen - return 
book in 7 days and pay nothing. 
Mail coupon today! Address: 
MoToR Book Department, Desk 
2-E, 572 Madison Ave., NewYori 
22, New York. 

Clear, Plcturecl Facts on Every Job 
on Every Car Built Since 19351 

Nearly 200.000 service and repair facts on aD 
these makes: 
American Crosley La Salle Paclcard 

Bantam De Soto Lincoln Pierce 
Auburn Dodge Lincoln Arrow 
Austin Forcf Zephyr Plymoutij 
Buick Graham Mercury Pontiac 
Cadillac Hudson Nash Reo 
Chevrolet Hupmobile Oldsmobile Studebaker 
Chrysler Lafayette Overland Terraplan• 
Cord Wlllys 

856 big pa~res; inCludln~r 50 pages of car
buretor text, charts, illustrations covering 
all models. Over 500 charts, tables: Tune-up 
Chart; Valve Measurements; Compression 
Pressur~ Torque Wrench Reading; Starting 
Motor; .l!ingtne Clearanc~Generaton Clutch 
& Brake Specifications· rTont End .1111easure• 
ments, etc.; Engines; Electric, Fuel, Cooling, 
Lubricating Systems; Transmissions: Univer
sals; Front Ends; Wheels; Rear Ends, etc. 

Sam • . FR££ 7-Day Offer Applies on r:o~ook Dept, Desk 2-K. 572 Madison Ave., N.Y. 22 I ~ush to me at once: (Check box opposite book you want) 
- ... R' Truck Repair Manual I 0 MoToR's AUTo BEPAm MANUAL. tr o .x. t w~n MO 1 0 S remit $1 in 7 days, (plus 35c delivery charge;) ·$2 

eclat B
rakes, Steerln&'. ete., etc. monthly for 2 months and a final payment of 95c a month 

For mechanics, truck sp • Also services ouses, farm I later. (Book's price $5.95.) Otherwise I wlll return book 
lsts service stationsR,Yfljee~ and industrial tractorsui.1~y~1- postpaid 1n 7 days. (Foreign price, remit $8 cash with order). 

wtiers covers EVE 0 t tor and road b 0 MoToR's TRUCK REPAIR MANUAL. (Described at 
~n EvERY truck made since r~ ment stationary power left.) If O .K. I will remit $2 in '1 days, and $2 month· I 
193611400 pictures: 952Pa&~ :ac~nery' etc. (on all parts ly for 3 months, ~Ius 35c delivery charge wfth final pay. 
300,000 facts. Useteda bYto~n- described in ManuaFl.RE) E '1- ptent {$8.35 jJl al . Otherwise I .will return book postuatd 
Forces. ·warran t Offered on same t In 7 days. (Fore &n price, remit $10 cash with order.~ 

1 tain every essential fac ~cau DaY examination as Au~ 
need to know. Strong b - Repair Manual. Check boX Print Name ••••• ••• ......... ,. ...... ••••••. Age •••••••• 
~ng, size s~a_xU. Gasoline coupon at right. . 

. . 

. 
• 

covers all types 1 a b Print Address • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 
Engines· Diesels and Hesse - Pabtlshe 7 Zone No. 
mans. FUel Systems.sG!'!mers- MoToB. AT~e City. •• •••••• ••••••••• • •••••·· •• • • • • ••• (If any) •••• •· •• •• .. 
non Lubrication ys.., • LeadiU '1!""-
Jpltton Systems, Starters. motive Business Marastne. I State Oc up tion I 
Generators, Clutebes, Trag;- MoToR's manuals assure hlg~ · 0 SAVE ':is~ 'smPiNJ O:ARGE.! ·ENCLOSE' i~i1• p~y: 
11lissions. Axles, Tor~e - standards of repair wor ment (check, m. o. or postal note) and we pay post-
ylclers, Transfer ases, age. Same 7-day return-refund privilege. .I 

---------
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\ rUN • PROI'ITS 
Today '1011 F11ee Book 

Old reliable school (250,000 students) will 
teach you AT HOME to Mount BIRDS. 
ANIMAL HEADS FISH and TAN 
SKINS and FURS. Write now-at once. 
SPORTSMEN• Save yo~ trophjes. 

• Game ts growmg 
scareer - every Specimen is valuable. K eep 
them-save t hem-mount t hem. D ecorate your 
den. Fun and fascination. P rofit s , too. 
TAN heayy and Jlgbt skins and tnra. Make real 

HARNESS. LEATHER, BUCK SOLE LACE 
ETC. Best method known, but ell8y and simple. Don•! 
pell those hidea cheap. Tan them f or your own uAe. M ake 
leather veats, belts, gloves, etc. TAN FOR OTHERS. 
FUR-WORK for men and women. Tan and 

make up scarfs, eapes coata. 
muffs, m1tts, trimmings. Quickly, ell8ily learned. 
EXTD • MONEY $40 to $80 a month even _ _.. more some student.i re-
~rt. BIR._ denumd for TAX,DERM:r, TANNING AND 
FUR· WORK. A real BP&re-time buslnBBII·-~ood In every 
community. If you need BJttra money, WRITE I 

I'REE BOOK 
48 p~es. 100 bea~tiful pictures, tells ALL about 
T axidermy, Tannmg, FUr-Work. Write TodaJ'
t bis minute for t his STRANG .. MARVELOUS 
FREE BOOK. A postal will do. State AGE. 
N. W. School of 9396 Elwood 

MAXIMUM TRAINING IN MINIMUM TIME 
CAL-AERO TECH TRAIN IN G will add dollars to your pay check all 
the rest of your life. Specializing in AERONAU T ICAL ENGI NEER· 
l NG and MAST ER AVIAT ION MECHANICS since 1929, Cal -Aero 
T ech train ing is carefully designed for just one thing-T O MAKE 

MORE MONEY FOR YO U. An alumni of over 6000 suc
cessful graduates proves our career training is unsurpassed. 

VETERANS -Write us about Aviation Training, 
as provided under"G .I.Bill of R ights." 

u 
€AI., . , ~~ AERO 

I'OCIIIiiiiiiC&IL. ft'~ ~ IJIIII ~'I'II'I' UTG-
M A.Jo• ( ( , MOSUfY '"'••••_...f, P I I S. SINCE 192, 

FOR M ERLY CURT ISS·WRICHT TECHNICAL INSTITUTE 

GRAND CENTRAL AIR TERMINAL 
GLENDALE 1, CALIFORNIA 

LOS ANCI.LD COUNTY 

~ ..... , ... tc.l ••• ti ...... ..... c ........................ ' ·c ••• .,. 
,.._. .... hi .. ,..,....._- Awfat4aa toe1eMe,..-wi6ewt ••••• ... •&. 0.,. Pl•l 

Nom•·------- -------- •irth Date ___ _ 
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UI\LU 'S SMAllEST 
Wt. only ~ lb. Beautiful Silvtr Black plastic cu e. Hos 
Inductive Slide Tunor-W4 Crystal Diode-NO TUBES, 
BATTERIES OR ELECTRIC "'PLUG IN" NEEDED! 

GUARANTEED TO PLAY • NEW 1948 MOD£1 -
on local suuion.s ir compJetc Instruct ions U!nt. arc loJfowed. Us~ it at home. In bed. in many 
offices. hotels, c"bins-most a nywhere! Hundred. or satisfied cusiomt rs a U over the world! 
SEND ONLY $1 00 (Cash, M.O .. Check) and pay postman $2.99 plus delivory r .. , 

• on a rrival or send $3.99 for Post Pa.id delivery. CompJtte Q 

ahown-rtady to play with self contained personal phone • .. WONDERFUL GIFT FOR 
CHILDREN! Order now ot this Jow bargain p.-iee.-Prompt shipment on orders sent now
today! Bo fiRI to c•t YOUR Pakotto Radio! CAll foreign Ql'W $5.00 U.S. cash with order). 

Pa·Kette 

Fascinating vocation learned at home by those 
with aptitude. Thrilling p~~stime. National method 
brina-• out life-like r.olors. Free booklet . 

NATIONAL PHOTO COLORING SCHOOL 
1315 Michl 5 

Learn LANDSCAPE GARDENING 
A thorough, tnterestln~t. home study course for those who wish to 
become Landscapers. Gardent'rs. Desl~rners etc.. for profit or 
pleasure. \\'rite today for Free Book to 

APPROVED NATIONAL LANDSCAPE INSTITUTE 
FOR VETERANS Dept. PS-9, 310 so. Robe rtson. Los Ange les 36 

Begin t.oday. Write now for our Free Book. " P.o. 
to Becom~ a Good Penman." It contains speelmen• 
and tells how others learned lo wr ite In spare time. 
Enclose JOe for your name beautifully written and 
a pen point suitable for shaded writing. Write today. 

THE TAMBLYN SCHOOL OF PENMANSHIP 
N-439 Ridge Bulldlnc, Kansas CltJ'. Moo 

VE 
-FOR 
PROFIT! 

U y ou have an inve n t ive turn of mlnd, 
write for free 2 8-page booklet expla in
ing how t he Institute of Amer ican In
vent ors is h elpin g inventors pre-t est 
t he profit possibilities of proposed de
vices t o fill toclay's unpreced en ted de-
mand for new Inventions. 

INSTITUTE OF AMERICAN INVENTORS 
Dept. a. aeze EJ'• St. NW. W•hlnatoa e. D. c. 

I VI TORS 
The question as to whether a subject matter is pa t
entable can be substantially determined by a search 
of t he U. S. P atent r ecords. Without obligation , write 
us for full information on what st eps an inventor 
s hould take to s ecure a Patent or Trademarks. 

RANDOLPH & BEAVERS 
Registered Patent Attorneys 

905-L Columbian Building, Washington 1, D. C. 

AND TRADE MARKS~ 
C.A.SN &CO. 

R EGISTERED PATENT ATTORNEYS 
WRITE FOR INFORMATION TO 

421 SIIOW BUILOJIIG, IASHINGTOII 1. D. C. 

IF YOU WISH TO PROTECT YOUR INVENTION, 
You should take steps to protect it by a U. S. Patent. 
Write me for "Record of Invention" form. 

CARL MI.LLER 
REGISTERED PATENT ATTORNEY 

I woolworth Bid&. , 35th Floo,.., Dept. 97C, New York City I Please send m e "Record of Invention" form. 
I 
I 

I SA!\fE ............ . . . ... . . .. . . ... . .... . .. . . .. . .. ..... I 
ADDRESS 

L---------------~ 

Copyngh ed materli.JI 
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DEVELOPS- FILM 
ON THE SPOT ••• 
Takes pictures direct on 
film paper without nc~ta· 
tlvc. Amazing camera 
comes complete , .. .,ltb own 
miniature developln~r 
tank • . • develops and 
prints picture right afte r 
snapping It on the spot! 
Just poor In a little 
water and you get rc~ 
sults you're proud of! 
In a few minutes you 
see the 6oished picture. 

AND HERE 
IS THE 

FINISHED 
PICTURE 

• 

• 

SNAPS, .DEVELOPS ohtl PRINTS PICTURI 

On t4e Spit /A on!J' ld m/Aule8 
• Here at last, fully guaranteed on this by mail offer . • • the 
miracle camera everyone's talking about! It's the famous com .. 
pact, well made SPEED-0-MATIC that SNAPS, DEVELOPS 
and PRINTS your picture on the spot in less than 10 minutes • 
Startling, yet the amazing thing is even folks who never handled 
a camera before can get professional results ... clear, sharp, 
clean pictures . . . every time! Simple, this wonder camera prac.. 
tically does everything for you. And you SEE that picture right 
after taking it. E conomical, 12 pictures, film paper, prints and 
all are only $1 complete, less than 8~c each! 

Delivery now by mail a t nationally advertised $12.95 price if 
you mail the coupon! E ach camera fully guaranteed. 

• Takes and prints 311 x 211 pictures 
(5" x 3" enlargements 3 for 25cJ 

• 5 lens openings 

• No focusing 

• No negative ••• picture printed direct 
on film paper 

) 

• Own built in light meter 

e Camera convenient 3 x 4 x 5 size ..... 
handsome, lifetime construction 

' • Price only $12.95 

• Film , 12 pictures, complete $.7 

• Fully guaranteed 

• ••••••••••••••••••••• 

SEND NO MONEY 
Trial Convinces 

Send for this amazing new camera invention that 
snaps, develops and prints own picture on the spot 
in 10 minutes. Send no money. On arrival deposit 
only $12.95 for camera and $1 for each film pack 
ordered ( 12 pictures) plus C .O.D. postage. Camera 
carries maker's registered guarantee so you take no 
chances. Don't wait. Mail your order for camera 
today. (State how many film packs you want). Cash 
orders mailed postage prepaid. 

WONDER CAMERA CO., Dept. 48-L 
Authorized Mail Order Distributors 

2445 E. 85th St. Chicago 17, Ill. 

• 
• I • • ! • • • • • • • 
• • • • • 

• •• •••••••••••••••••••••••••••••••••••• 
• • • •• 
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THE \NGS .. ._._. F-LIFE 

FIND OUT ABOUT OPPORTUNITIES 
IN INDUSTRIAL ELECT ICS " 

"Every eleetrleian should kDo"!~&oflll~t JUII01V_.--hldi1Strbll 
· Eleetr..onfes." That'!! what are 
telling their members, t the use 
of Industrial Electronics growing by leaps 
and bounds. They know install and service this 
equipment, even the: ~~t:~WtJ present-day electricians 
must first have h ad s aining. 

GET Y NOW! 
Now is. the- time to Industrial Electronics, 
while the field is in i . . . and ·while it is 
rapidly developing a thousands of trained 
experts. Tomorrow's re training ·today. 
And in every way to train 
you for work-one of the largest 
a nd most and one of the few of 
Its kind in t already has trained 
thousands men opportunities. 

LEARN AT R COME TO OUR SCHOOL 
Learn Industrial , while the time is 
ripe. You don't any advanced schooling or previ-
ous experience. are at all mechanically inclined 
and have gone for at least one- year or 
have an va we can teach you Indus-
trial Electr·onics 

of your training at home. in your 
can come to Chicago and take your 

our completely equipped shops and 
~hE!~ way you qui.ckly acquire the fine 

skill, ·and broad, technical "know 
aK:e_s the expert Industrial Electronics 

YOUR FUTURE-Complete facts alK>ut 
.&:J • . ., ... tronics. Packed with p1ctures. Tells all 
successful training plan; Coupon will also 

about moneymaking opportunities for 
men and our Life-Time Free Employment 

Service. No obligation. Mail coupon TODAY. Investi
gation may start you up the ladder of Success. 

AUTHORIZED TO ACCEPT VETERANS FOR 
G.I. TRAINING 

~---------------------, 
INDUSTRfAL TRAINING INSTITUTE, f 
2150 Lawre-nce Ave., Dept. P2JL Chicago 25. Ill. 

Please send me, FREE, your "Cam·era Visit" booklet I 
and information about the opportunity for trained men I 
ln INDUSTRIAL ELECTRONICS. It is understood that I 
I will be under no obligation. 

I NAME ..... . .......................... . .. .... . .. . ... .... .. I 
ADDRESS. .... . ..... . ... .. . ....... ............ . . .. . . . . . . . . . I 
CITY ...... .. .. .. . ....... ..... ..... ... ST A T'E.. .. . • . . . . .. . . . . . I 
ARE YOU A VETERAN?. . • . . . . . . . . . . . . . . . . . . . . . . . I 

AT 
With An Educational Institution 

Men with specialized training win higher positions, insure 
larger earnings, and are bigger successes in business and 
public life. Opportunities NOW greater than ever before. 
Send for our Catalog. 

ARTS and SCIENCES 
Courses in Philosophy ; Education; Letters; Publle Healtb; 
Medical Jurisprudence; Psychology; Sociology; Physics; 
Chemistry; Plastics; Geology ; Political Science; Theology; 
Business and Commerce; Accounting; Mathematics; Sta· 
tistics; A~riculture. 

ENGINEERING 

v 

Courses in Electrical, Civil, Mechanical, Draft~g. Archl· 
tectural, Steam, Aeronautical. Ral}io, Structural, Mining, 
Industrial, Petroleum, Marine, Chemical, Diesel, Automo· .... , 
bile. Refrigeration. and Air Conditioning Engineering. 

LAW 
Complete Professional Law Course includes 18 Hornbrook 
Series college grade textbooks. Courses also in Commercial 
Law, Patent Law and Medical Jurisprudence. 
lleKinltY• RooMvelt lncorporated.4810·AB,Iherldu Rd., Chl ... l 40.111. 

Help Brine Crooka to lustlco Throuch Sci ... IIIIo 

CRIME DETECTION! 
I have taqht th<KUaDda this excltlnsr, profitable, J>le.....,t pro

fession. Let me teach you In your own home. Learn Fin~ 
Printing, Firearm a Identification, Police Photo~rT&phy, Secret Sei-'1'· 
Ice Methode thoroughly, <l.ulckly, at email coat. 68% of all Amer
ican Bureaus of ldentillcat•on employ I . A. S. students or &TBduatea. 
I can prepare yoo for. thia .. faacioatlg work" duriDf .apare .. ti-, 
Write today, ahtinc ace, for • • Bloe BOok ot '"rime.' 

Of APPLIED SCIENCE, 11211 SIIIJsl•e An., De•t. 13i&, c•tcacl 41, Ill 

11How lo Make Money 
Willi Si11iple Cal'loons~' 

A book everyone who llkea to draw ahould have. It Ia free; 
no obligations. Simply addren 

CARTOONISTS1 EXCHANGE 
Dept. 199-D Pleasant Hill, Ohio 

CORRESPONDENCE COURSES IH 

RADIO and ELECTRICAL EWGINEERING 
E&.E:C:TR IC:AL ENQI NEER I NG. Get 6ood 6raap of wide eleetrleal 
""tu. Moueru. Very underetandable. Theory made e .. y. 
RADI 0 . ENGINEER I NO. Extra fioecourae In radio, poblleaddreea. pboto·elcetrlc 
work. 'Ira loa you to be auper·aervtee man, real •acuwn t..be tecbnletan. TultiOD 
ONLT 125. either eoutae. Deterred paJment plan. Senleemen needed badly. 

FREE Write for free copies of school eataloca. atudent rnagazlnea. e tc. 
LINCOLN ENGINEERING SC:HOOL, Box 931·5·105 

LINCOLN. NEBR. 

APTITUDE TESTS discover tne ktncl 
of work or atudlel 
beat for yout aue

ceul You cet a personal report-a culde for Ufe--more happ1D111-· 
more protperitr. (for men, women, bora. cirla.) Write for complete fact. 

VOCATIONAL COUNSELING INSTITUTE 
5057 Woodward Ave., Detroit 2, Mlc:hlcan 

Into the vital meat Industry. Concise . practical 
~Om'!. Training based on 2~ years proven ln~true. 

on methods used at National's f amous reslden& 
school. Prepare• you for bigger pay aa .Meat Cut
ter . supervision. market manager or more moneJ' 
In your. own store. Go aa rapidly as your spare 
ilme permits . Dip loma. Start NOW ~ turn your 

,__. s pare hours Into money, Send for FREE bulletlD 
today. No obligation. 

National School of Meat Cuttlnt lilt., Dept. o.se. Teledo 4, Ollie 

Cllpyngh·ed m tenal 
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YOU CAN HAVE FT 
19111 tilde 

Here is the finest radio Midwest 
has ever produced in its 28 
years of manufacturina--a 
world - ranging, 5-band radio 
with improved Midwest No
Drift F,M • • • plus Standard 
Broadcast and 3 short wave 

I 

' I 

bands, Television Audio Switch• 
over, and Color-Ray Tone Selection. 
The Series 16• Super De Luxe Chassis fs a 
powerful, maa-nificently-toned radio that chal
lena-ea comparison for performance, sensitivity. 
t~electlvity, and advanced ena-ineerina- features. 
Supplied with satin stripe copper finish panel
l"eady to mount in youy present cabinet. Send to
cJay for the FREE 1948 Midwest Radio Catalog'. 
:Buy your radio direct from the manufacturer 
em Ea17 Terms and 30 Da:ra Trial and SAVEl 

*Sals 
160IASSIS USISAll 
111SELA115T·mniE 

+ 

\ 

tU AMiot Ia-.:• t JJ .-w IV~ tJt t• tr ._...,.. ~ N o.t:.N~t 
tl) AN U ._,.,._ Hr,l ....... c-._.. ..W t'N Mt... 

SYMPHO Y GRAND AM·FM 
RADIO-PHONOGRAPH CONSOLE 
with NEW Intermix AUTOMATIC 

<RECORD CHANGER 
Our Finest f A superbly beautiful 
musical instrument ••• a 
masterpiece of furniture ...... 
design and radio ena-i· 
neerina- that offers the 
sensational Midwest NO
DRIFT FM, Automatic 
Intermix Record-Changer, D\0 cORP· I 
Exclusive Color-Ray Tone 1 t.HDW£ST RA dwllY I 
Selection, World· ranging' 1 l)ept.H·lC.• 90'1 B~oa F}\£E. c:ataiot I 
5-Band Reception, Televi- 1 Cincinnati l . Oh 0 end tne your :;' I 
eion Audio Switch-Over, 1 G~tlecnen: Plel\5: ~a\ 3o t»Y' Trl · I 
and ~any more new and 1 

4 
t~'ll' of your 1\ e - 1 

exclus1ve features. 1 and e 

~ Nomll-- -- = 
I . _._.,eJ~-- SIOf'· 
I JWM 7_orte--

l Cill'-
1 • 
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TRAINING COUNTS MOST 
IN AVIATION 

Get the right kind of training for a SUCCESSFUL 
. AVIATION CAREER at Embry-Riddle's internation
ally known School of Aviation-in air-minde'd Miami. 
Intensive, practical courses-CAA approved. Author
ized training under G.I. Bill. 

• 
I 

You can become a fiying mechanic, certificated A & E 
mechanic or instrument technician. Or study radio; 
operation and maintenance; design engineering; 
fiight. Instruction covers whole field of aviation. Im
mediate enrollment. 
It's always Summer in color{ul Miami-the aerial 
crossroads of the Americas! 

MAIL THIS COVPON-TODAY! ----------------------Dean of Enrollments-Dept. 51 
Embry-Riddle School of Aviation 
Miami 30, Florida 
Send free information on Aviation Training to: 

Name ....................................................................... ··-·-·····Age .. ··-······ 

~ctclrttss .........••...•.....•....................... ................•............•.•..........•.......•.. 

C:it)f ...••.•.•...••••••••..•..•..•......•..•.•.•••••.•.•...............•..... ~tCJtEt ............••••••••.. . 
Check One 0 Veteran 0 Non-Veteran -----------------------

sodf 
&Fe 
lte 

Body and Fender Rebulldln~r one or 
best paid fields In automobile Industry. 
Body and Ft'nder shops make good 
profits In garages, service stations. 
E."<ccllcnt opportunities for men who 
l ook forward to business or their own. 

Begin Training at Home or Come Directly to Shops 
Begin your training at home In spare time, finish 1n our big modern 
shops, or come directly to shops. At home you get C.T.l. 's SHOP 
PROVED HOME S TUDY h1sto·uct1on- actual shop experience has gone 
Into the practical lesson assignments . T hnt Is why It Is easy for 
mechanlctllly in<'llned men to Jearn by our Home Study training and 
start on nctual Body and Fender Work. 
CONSULTATION ANO PLACEMENT SERVI CE WHETlfER YOU .~REIN· 
TERESTED IN WOHTHWRILE JOB OR SETTING UP YOt:R OWN BUSI· 
NESS. Onnortunltles foo· full and part time earnings. 

A NATIONALLY KNOWN INSTITUTION 
' VETERANS qualifYing under "G.I. Bill" have 

all expenses paid by Government plus monthly 
subsistence while In school. Just mall coupon, 
we will handle all details. (LOW TUITION, 
EASY TERMS If you are not a veteran.) 

Fill Out, Cut .Out, -Mail Today · 
• FACTS FREE for Men Who W a nt to Get Ahead 
I CH ICAGO MOTIVE TRADES I NSTITUTE, Dept, F · l9 
I (Divisicm CommBrcia t Tracl u Tnstitu.l lt) 
1 1400 W. Greenleaf . Chicago 26, Ill . 

I 
Send free Illustrated Broch ur es and other Information 
B ody and Fender Rebuilding . 

1 ( ) Veteran ( ) Non Veteran 

• 
I 
I 

about : 

I 
I Name .. ••.. •.. • . . • . • • • • . • • . • . • • . . • . . . . . • . • • . . • • • • • • • • I 
I Addre·ss ••• • •. • •••.• ~ •••••• . •••••••••.• . •••••• • ••••• • . I 
I Clt)' ............. ... .. . .. -- . ••.• . ••.. State ..••..•..•••. I 

·------------------------------· 
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One should team R apid Business WrHin&, both for hla own ut
l!lfactton a nd fo r the conven.lence or those who must read lt. And 
If Fancy Shaded Writ ing IS learned also , lt makes one a still more 
skilful penman. Good penman.shlp prevents costly errors and helps 
to secure a nd hold good positions, and, !Ike music or elocuUon. 
naturally attracts persons of refinement an d artistic inclination s . 
U you are dissati s fied with your present handwriting and w1sh to 
become a good writer, write for my FREE BOOK, • 'How to Be· 
come an Expert Penmnn. • • which contains s pecimens or penman· 
ship and shows what others have learned by my Simplified Method. 
If you enclos e l Oc. I will send y ou one of my Favorite Pen Points 
s uit a ble for plain or shaded wr ltJng, and your n ame with a beau
tiful flouris hed bird wri t ten on a card. Begin Now. Write for your 
copy of the Free Book toda y. 

T . M. TEVIS. BOX 2S· R, CHILLICOTHE, MO • 

~-:;:!...-' NO MORE SHOVELING COAL 
OR ASHES. Sensational Fuelizer 

Vaporizing System turns Cheap 
No. 1 Furnace Oil. also Range, Heater, 
Tractor Distillate, Kerosene and like 
oils into oil heat-one of the quickest, 
hottest tires known. LIFETIME GUAR

-- ANTEE. $1.00 Bonus Offer for Testing. 
We will let you try it ln your own 

stove or furnace tor one mooth. Get yours for intro
ducing. Big profits QUICK. Be first. Send In your 
n ame today for details and cash in on the tremend
ous demand for this Amazing Invention. 

NORTHWEST MFG. CO. 606·L. Mitchell, S. Dak. 

WANTED AT 
Patented or unpatented inventions, all types needed by man
ufacturers. Write for free booklet "MARKETING YOUR IN
VENTION" and Protective Disclosure Fonn. We have a tre
mendous list of finns who may pay cash or royalties for good 
inventions. For full particulars, write today. 

NATIONAL INVENTION SERVICE 
1404 Mitchell Str-t, Dept. A Oakland 1. Calif. 

RELEASE the Full Power 
of YOUR MIND 

Send for free booklet telling how you can achieve success and 
reac.h your personal goals . Find out how to remove frustrations, 
inferior feelings and worry thru PSYCHO-MENTALISM. Learn how 
to make your subconscious mind work (or, not against. you. 
Write today. No obligation. PSYCHO-MENTALIST INSTITUTE, 
Administration Building, Dept. 11-J, Covina, California 

A PENNY POSTCARD MAY 
CHANGE YOUR FUTURE ••• 
Get run Information on the coin-operated 
vending n1achtne Industry. Start with a few 
machines and build a wonderful future. We'll 
give r,ou complete advantage or our "know
how. • Send for Free Booklet T oday- No 
Routes Sold! 

ILLUSTRATED COMIC 
BOOKLETS 

THE KIND IIIIEN LIKE! 
(VEST POCKET SIZE I 

They are loaded with r a re car· 
toons. Full of Fun and Humor. 

~:;,.1\20 DIFFERENT booklets 
sent prepaid for $1 in plain 

'--...-.;;:::!!..-~ wrapper. Sorry ... no c.o.o. 'e. 
GRAYKO, Dept. 1072 Box 520, G. P.O., N. Y.C. 1 
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Compact Diesel Diesel Power is Going Places 
Truck Engine 

6 cylinders, 6-}i" 
bore and 6' stroke, 
maximum horse 
power rating 200 
H.P. at 2100 RPM. 

Prepare Now . 
WHILE YOU KEEP YOU 
If you are between 17 and 60 and mechanically 
get thot·ough, individual instruction home. 

anced training, you ~~~~~~;~h~o~m~£e~i;·j;·~·J~~~ mentals of Diesel in 
stand lessons. We show you 
systems work, repairs , latest accessori••s equipment. 
ACTUAL S OP Then you g~t valuable pract.ice in our big 

PRACTICE shop, wo~kmg on cos t I! equtpm_ent onder 
expert Dtesel men. T htscoursets new, op 

to the minute, includes latest techniques. UEI offers placement 
s ervice for graduates and numerous other fea rures. Now in our 
21st year. Coupon brings complete information. 

0 IT It costs you nothing to get all the facts about 
Diesel opportunities and training. But time 

1s important- send coupon today I 

Learn 
Screen Process Printing 
I SHOW YOU HOW 
This Easy Way at Home! =--~ 

You don 'thave to look far to see Diesel Power in action 
these days. Trucks, buses, tractors, r ailroads, ships, 
power plants, farm and road equipment-more and 
more depend on Diesel each day. On the farm, in fac
tories, in communities, large and small-Diesel is 
growing as it proves to be efficient. economical, de
pendable, streamlined power. 

DIESEL KNOWLEDGE is Earning Power 

ON LAND 

ON WATER 

THE NEW AND INCREASING USES OF DIESEL 
open a broad field for trained men who can install. 
maintain, operate and repair DIESEL EQUIPMENT. 
Now is the time to prepare for these opportunities. 

IN INDUSTRY 

~----- -.-- --- _____________ w _____ .._ 

I UnLITIES ENGINEE.RING INSTITUTE, Dept. 397D, 
Dieaal Division, 2521 N. Sheffield Ave., Chicaco 14, Ill. 
J:>lease send me F~EE facts about U.E.l. t raining and 
opportunities in the. field checked below. 

0 Diesel 0 Refrigeration 0 Welding 
0 Auto Body a Fender Repair 0 Air Condltlonlnc 

' I I 
I 
I 
I 
l 

NAME-------------------------- Age - ---- I 

ADDRESS---------------·...;_ _ ___ _ 
I 
I 
I 

Zone or I 
CITY-- --CountY--- STATE..----- I 
lt World War II veteran give length of service•---------- 1 

[) Check here {or special intormatl'lo i ( you a~e under 1::. _ _I 

•• lo go to College? 
•• or to enter a Profession? 

(Btu~ll Gl ..tccotlnUng. Arcllilecture, Nurlfng, D•ne.11r1. 
Teaching, Social Work. OsteopathJI, Beaut11 Culture. 
Optom•trJI, Embalming. Chiropodu, Law, Meaicine, etc.) 

1 HOW TO START YOUR OWN BUSINESS 
-My training shows you how you may start 

your own business and cash in on the tremen
dous field open to you in Screen Process-with 

No machinery. Print thru 
stencil mounted on aill' 
ltnlkhed fromo. 

•• or get an Office Position? 
To get anywhere. you practically MUST ftnlah High School 

FIRST. You can complete our almplifted High School Courae 
in SPARE time at home, as FAST as your time and ablllttea 
permit. EQuivalent to resident school work-preparea you for 
college. pre-professional examinations. business, Industry. 
Standard texts furnished. Diploma. Credit for H.S. subject• 
already completed. Single aubJects if desired. Low tuition, eaq 
terma. American School, Chicago. est. 1897-endoraed by educa
tors. Flnlah your high school education NOW. Write TODAYI 

an investment of a few dollars. 

2 HOW TO GET A GOOD PAY POSITION ~~ 
-Many of my students earn extra money in 

spare time at home, while learning. My special 
"Earn While You Learn" lessons, with the Kit 
of Supplies I give you-show you how. 

3 HOW TO EARN EXTRA MONEY IN 
SPARE TIME-If you are in the rut of a low 

pay, uninteresting job, Screen Process work of
fers you the opportunity to earn good wages and 
the better things of life for you and your family. 

SeH.tJ jtu FREE BOOK . 
My big free illustrated book, "Opportunities in 
Screen Process;" explains the big demand for 
Screen Process printed Signs and Displays, Toys 
and Games, Textiles, Decal Transfers, Plastics 
and Glass, Pictures and Greeting Cards, Adver
tising Agencies and other businesses. No art or 
previous experience required. You Learn While 
Doing with the 2 BIG KITS of SUPPLIES I give 
you. Write TODAY. STATE IF VETERAN. 

M.ake own ttencile. Trace 
lines on atendl film. No 
art experience necusary. 

You caa print aigns. di• 
playa, to)l.l, etc. with thia 
simple equipment. . 

CALIFORNIA SCHOOL OF SCREEN PROCESS 
3740 OVERLAND BLVD., DEPT. PS 97 LOS ANGELES 34, CAUF. 

• 

Hish School Course 
at Home Manv finish in 2 Years 

•••••••••••••••••• 
1 Americlln School. Dept. H646, Drexel Awe. at 58th St.. Chlcco37 
I Gentlemen: Send me FREE information covering special train· 
1 lng In subjects cherked below. No obll&ation on my part. 
1 0 High School Court~ 0 Diesel Engineerlnl 
1 0 Electronics. Industrial 0 Drafting and Design 
I 0 Architecture and Building for Men and Women 

0 Automotive Engineering 0 Plastics 
I 0 Business Management 0 Private Secretary 
I 0 Electrical Engineering 0 Mechanical En1lneerla1 
I 0 Elee. and Gaa Refrigeration 0 Aviation 

I 0 Air Conditioning 0 Salesmanship 
0 Railway Training 0 Radio 

I 
1 'Nome ••••••• ••••••••••••• ••••• ••••••••••••••••••••••• 
I 
I AW••• ... ... ..........•........... .......• ..••...••• 
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Good Jobs, lnteresttnw and profitable Jobs are 
available for m e n who really know the n ew 
MOTORS-Carburetlon. l lf!lltlol)1 . Fuel-InJec
tion and Motor Tune-up, Tral.n NOW to be an 
EXPERT In power and transportation. Send 
the coupon below Cor Cacts packed with oppor
tunity, Learn Diesel, Au tomotive and Al lled 
Mec han ics with-

SHOP METHOD HOME TRAINING 
BY A REAL ESTABLISHED RESIDENT SCHOOL 
Tra ined Men are co nstantly needed to keep this . 
DUIU tlnl' Indus try movlnl' ahead. If you are 
mechanically Inclined you too can find your 
opportunity by kn owinw Diesel-electric-In
ternal Combustion Enztnes, Includ ing Diese l, 
Gasoline and Butane Types. H igh-octane fuels 

-Automotive Drive Systems-d e
veloped direct from the Shope and 
Laboratories of this world-famous 
training Ol'ltanlzatlon, National 
Schools. Take the first step TODAY I 
Learn how you m ay establish your
self successfUlly 
In a good Job or a 
business of your 
own. Get the 
tails. FREEl 

=~o ~· Paste this on a post c::ard 
I or mall In enve lope. 1 

NATIONAL SCHOOLS, De pt, 9 -PSD 
I 4000 s. Fla ue roa Street, Los Anaeles 37. Ca lif, I 
I Send me your DIESEL AND MODERN MOTORS book together w ith I 
1 a sample lesson FREE. I understand I may k eep and uae thla I 
I Information without obllllatlon. 1 
I Name .... . ....................... ....... .. .. Age •• ••••• . 1 
I Add.reaa ...... . ...... . .. . ................ . ..... . .. . . .... • . 1 
I Clty 0 • • •• •• • • •••••••••••• • •••••••• State. • • .. . . . . . . • • • • • I 
1 Include zone. 0 Check lf Veteran of World War n I 
r••••••••••••••••••••••••••••••••l 

I ILL 

~· • 

() 

OFFERS BIG MONEY -INDEPENDENCE 
I f you are mechanically in clin ed--<:an hold and 
use tools will pay you to learn electrical appli
ance repairing. Operate from your garage, base
ment, etc. Work as many hours as you wish-the 
a ppliance repairman is his own boss. On many 
types of r epairs it is usual for a repairman to 
charge on the basis of $5.00 to $6.00 a n hou r! 

NO PREVIOUS EXPERIENCE NEEDED 
Profusely illustrated our new course shows you in sim
ple, easy to understand language plus drawings and 
photographs, how to make each repair on refrigerators. 
vacuum cleaners, washing machines, motors, fans, irons, 
etc., etc. Explains and gives you a working knowledge 
ot electricity, welding, nickel plating, etc. Shows you 
how to build the power tools you need and how to 
solicit and keep business coming to you. Not a t heory 
course but an honest to goodness practical course writ
te n by and used by repairmen the country over . Price 
ot cour se is so low that the savings on your own 
household appliances will pay for it . Act now! Send 
today for FREE literature. Christy Supply Co., 28SS 
N. Central Ave., Dept. D-SeGI, Cllic.co 34. Illinois 
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practical Shop Tra.ning 
In REFRIGERATION 

Service, Maintenance. Installation 
•nd AIR CONDITIONING 

• Domestic • Commercial • Industrial 

Approved 
for 

G. I. 
rralnlng 

Write for Details 
COMMERCIAL 

'fRADES INSTITUTE 
202 So. 20th St.. Blrmlna~N~m. AILl 

• • Tralllll th lla&lc City If U. Seutll. • 

28 Lawn Ornament Pattema. 25c, Other patterns: 15-20"' blah: 
Dutch Girl, Dutch Boy, P irate. Bull Ter rier, Mexir~n Girl, 
&lexican Boy, Dwarf, Penguin, Flower Girl, lOe each. 25 Nov
elty Patterna , 30e. All 62 Full Size Patterns, $1 .00 Postpaid. 
S trot her Pattern Service, Dept. 7-V. Box 383,Belington, W. VL 

Start a NEW BUSINESS 

Sharpen Dull 
Pipe Wrenches 
Or Add to Your Present 

Repair Business 
Write for Information. 

J. C. MOORE INDUSTRIES P .O . Drawer 278 
FREDONIA,· PA. 

MARCOT KEY MACHINE 
Immediate 
Delivery 

Marcot No. 8 K ey Machl.De 
Mounted on Cabtnet... ........ --.. S 82.50 

Book on Modem Locll:lmtthlna.... 3.15 
Auto Code Book and Auto Depth 

Keya ................................... ......... ......... 12.50 
182 Doz. Popular Key B lanll:1.... 77.78 
Set Key .ll'Ues. Toola. Pln1, 

Sprln&a. Thimble .......... _,______ 10.50 
$187.21 

A. J. MARCOTTE CO., 1200 N, KEDZIE AVE, 
DEPT. PS. CHICAGO 5 1. ILL. 

NOW 
CHANITE SELF-WELDING f'LUX-RI:PAIRS all 
ELECTRIC HEATING ELEMENTS. So simple 
anyone can make re pa lrs ln your broken o r 
bu.rnt-out elect rical appliances- irons . t oastera, 

stoves & etc. Guaranteed nothin2 like it. Fr om our mines to 
your appliances. $1.00 per package. $7.50 per doz. S tick 
form 25c. $2.00 per doz. 
CHANITE SALES COMPANY, 914 South Main. Fort Worth 4, Ta11 

REAL RELIEF FOR RUPTURE 
Tho usands of wearers t ell 
of real relief. Scien tifically 
shaped, made o f strong 
washable materials, gives the 
RIGHT support WHERE 
NEEDED. S a t isfa c t ion 
GUARANT EED. W rite for 
FREE literature NOW. 

The WEB Truss Co. Dept. S-1&,, Hagerstown •. Md. 

• 
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about Plastics I nstituLe, Amer
ica·s oldest and largest plastics 
school. Resident School located in 
beautiful Southern California. 
Comprehensive Home Training 
Courses to prepare you in your 
spare time at home for a career 
in plastics. You can enroll im
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P lastics is one of the fastest 
gr owing industries- offering you 
unusual. opportunities for an in
teresting, successful career and 
security in the year s ahead. 
Trained men, with plastics know
how will fill the important, well
paying positions. YOU can be one 
o f them Mail the coupon below 
ror a big, color ful, free catalog 
on Pl astics and complete details 

mediately! W r ite Plastics 
Institute, Dept. P S 7-9, ~ 1 

1601 S. Weste~n Ave., L~s ~ </) 
Angeles 6, Calif ,~ ,. · . ;~ 

~ ·¢ ~ ( 1111111 

FOR VfJERANS 
LEARN BY DOING . 

T o l{ive you prac~ical expe•·ience we supply 
color·ful p lAstics to make useful, attractive 
C'reations. You C;ln also n1:tk~ and se ll 
1h1stics articles t.o ea•·n whi le learning. 

r-="""""= .,.~=--="""'='"'....,~N E..W 0 llK""""""".......,..~C t:UC G 0~~ ----------------------

-- - · - --- ....... - - ----------- - - --

Plastics Indus tr ies T echnica l Ins t itute Mall •n Envelope o r 
Dept. PS7· 9 , 1601 s . West e rn Ave .• Los Angeles 6. Ca lif. paste on penny postcard 
Gentlemen: Please s e nd me Cree literature and information on your Resident 
School Courses ( ) Home Training Courses ( ) . I understand there is absolutely 
no obligation. 

(PRINT) ....•................... . ..... Occupa tion ....•... .. • . . 

Stree t (PRINT) ••.••.•.. . . . •.. . .. . ...................... Age ....... . 

... .. .. -.. .. .. .. .. .. .. .. - - - -

• Today, choose the job you want- and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that~will help you to get ahead faster, make more money 
and have greater security. 
American School, founded in 1897 as an educational institution not for profit, can· 

w, 

help you to reach your goal 
just as it has helped others 

·during the past fifty years. CHECK, CLIP AND MAIL COUPON NOW 
Check the coupon at right, 
add your name and address 
and mail it at once. Th.e 
school will send you details on 
its training plan and outline of 
study prepared by specialists. 
There is no charge, no obliga
tion, so send the coupon 
immediately. 

I AMERICAN SCHOOL, Dept. G646, Drexel 
Without obl i gati on, Please send FREE and I o, the Subjects clreclted : 

at 58th, Chicago 37, Ill. 
postpaid. bullet in and detail• 

I 0 PLASTICS ENG'R 0 Accountlnr 

I 0 Refrigeration 0 Electrical Enr;r. 
0 Architecture 0 Electricity-Pract. 

I and Bulldln~r 0 Electronics. Industrial 
0 Contractin~t 0 Bookkeeping I 0 Practical Plumbln~r 0 Private Secretary 

I 0 Automotive Engr. 0 Diesel Enltlneerlng 
[1 Aviation Draftlnr; 0 Sheet Metal Pattern 
0 Aviation Draftlnr; 
0 Business Management 0 Railway Training 

0 Drafting and Dealm 
for Men and Womea 

0 Radio 
0 Rir;h School 
0 Air Conditloninl' 
0 Mechanical Enc. 
0 Shop Mana~:ement 
0 Tool Makin« 
0 Better ForemanshiP 
0 Machine Shop 

011erat1ons 

Name . . •••• ••• • • • • • •••••• • ••••••••••••• •• •••• OCcupati on • •••••••••• 

Addre•• • ••.. • ••••••• • ••••••••••• • ••••• ••• ••••••.. . Aoe . • • • •••• •••• 

Dept. C646, Drexel at 58th Street, Chicago 37 1 Citfl .. .. . . : • ..• • •••••• •• •.••••••• ••••••• ••• • •. State • .•• •••• ••••• • 
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Refillable Draftsman's Pencil 

• • 

Designed by engineers for engineers and draftsmen. this new Bruning 
Draftsman's Refillable Pencil Is built on an entirely new principle. No 
JJ;letal ~trip to nick or score leads-new type rubber clutch provides 
freedom from lead breakage! Pencil holds run len~tth le ads rrom .073" 
to . 081"-lncludlng degrees HB to 9 H or any popular drafting lead. 

ping whether pencil is held dose 
to or away froin point. The all· 
plastic barrel is finished in an 
attractive rust r ed. 

A Fine Tool for Skilled Work 
Precision built, this pencil is wor· 
thy of a place beside your finest 
drafting ins truments! A.djU8table 
cap provides easy identtfication You'll want one or more of these 
of degree of leads most commonly Bruning Refillable Draftsman's 
used-just turn the cap to indicate Pepcils-order now while the sup· 
d egree d esi red. Knurled grip pro- ply sti ll lasts at this low price 
'Irides a firm hold , prevents slip· Jus t mail the coupon! • 

Ch2 runing C~~~~ nke t7"r ~:'~:~:. 
4710·20 Montrose Avenue ORDER S · 
Chicago 41 , Illinois 

Gentlem en: Please send me (ind icate num ber of pencils wanted) 
_ Bruning D raftsman's Refillable Penci ls a t $1.00 each . E nclosed 
is (give a mount) $ in paym e nt. 

Name----------------------------------------------
Address---------------------------------------------
City State 

7A0J:;:;.,~~ ELECTRICITY 

--··-. COYNE ELECTRICAL SCHOOL. Dept. 67-RB, 
Dorecter SOOSOUTH PAULINA STREET, CHICAGO J.2,1LLINOIS I 

Send me that 7 volume oet APPLIED PRACTICAL ELECTRICITY and .7.oar I 
1 FREE ~ft of a COJif of •' 160 Shop Printe and Bow to Bead Tb-• •. l ' ll••ther 

I 
return the Ht In 7 da7a and owe nothln1r or ~end ~ either A In 7 wa and I 
18 a moath 1!!1t11121 Ia JJ&Id or $19.76 ea&b. R..-rd .... of Whether Of' not I 

~ I keep the 7 YolunM Set tho ISO lhop Prtals Is ...._ FRIIII • • Gift. 1 

I 
I 

I NAIIB AOB---- I 
I ADDRBSS,. _____ _:___________ -- I 
I I 
1
LTOWN -----·----·-·--·------· ---.ZON'E---..S"'"ATE. -----.... • 

_._ ____________________________ _ 
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I 
LEARI lEW PROFITABLE PROFESSIOI 
At Home in 60 Days, Men & Women, 18 to 70! 

Earnings of men and women in tbls profession 
run as high as $5,000-$15,000 yearly. Others 
make good money in spare time. Little money 
n eeded to start. A bus iness where your earn
ing s begin sooner. Easy to learn. No selling ~~~ 
or goods to buy. No experience neressary. A 
depress ion- proof husiness. A course of action 
to guide you step by step as you earn. All 53 
lessons sent at onre to use as operating man
u als. Easy terms. Diploma. Money-back 
agreement. Write for FREE BULLETIN. 

FRANKLIN CREDIT SCHOOL 
Dept, 71-J ROANOKE 7, VIRGINIA 

DISE 

Troubled by water hardness? Build a LAR water softener 
for as little as $40.00. Requires only a wreneh. Quiekly 
pays for itself by savings In soap and elothing alone. 
Send $1.00 for eomplete plans ahd operating Instruc
tions. Money baek if not satisfied. 
LAKE REGION MFG. CO., BOX 2732-S, Minneapolis 7, Minn. 

ET INTO CARTOONING! 
Learn cartooning f rom a professional cllrtoonlstl ere. 
ate orl&lnal cartoons and Ideas. Send for free d etails 
about course. Also cartoonists' ma~razlne. Full of lee
s ons . plans. etc. Only 25c coln l>ostpatd. 
Hartman Studios, 2776 Ca lifornia Court, Lincoln 8, Nebr. 

GOV'T SURPLUS, A precision lnetrament. Eall)' 
turn of crank producea CLEAR, FULL SIREN 
TONE. Can be beard for creat ciJatance. Ideal 

~- ror Boata, Aatoa, Schools, SJ>Ortlrur Events, etc. 
Dimensions 7" x 8" x 5". Wt. 4th lbs. Price 

tacludea shoulder strap and waterproof cover. SEND 
NO MONEY. Just name and address. We' ll ahlp C.O.D. 

for $3.95 plus pOstage, or send money lD advance, we'll 
ship prepaid. Canadian price $4.50. ILLINOIS MERCHAN• 

MART, Dept. 401·8, 1227 Loyola Ave., ChiCago 26, Ill, 

l l 

~ .2®.~~~~~~~~~ 

XPERT A~~J0k HY -SCORE AIR PISTOL 
11o Pumping 
Powerful, Fa$l 

• Sinalt Shot 
Precision-Made SUYOII 

lULU • 30% oz:: 
10'14-" lon1 

New Balldlnw Matertall Reaurface old 
homea: baUd new ones. Colortal, beau
tlfull LIQUID MARBLE-Color·lrlaaedl 
Molded, brushed, aprayed. SANITARY 

COMPOSITION FLOORINQ-Duatleaa, nolaeleaa: put on 
Uke plaster: realllent-yleldlng aa cork: lute like atone: 
plaiD or marked In tile dealgn. RUBBERLASTIC Mold 
Compound-Mold noveltlea, otatuary, toya, gltta, plaqaea, 

plaater anlmala. COLORED POTTERY- Blrdbatba, gvden farnltare, vuea. 
TILEX colored roofine. Illu.atrated literature FREE. 
RAPID MARBLEIZING SERVICE, Dept. 12-B. Edwardsville, Ill. 

MAGIC WONDERS EXPOSED! • 
Amuse I Confuse I Thrill Everyone I Vanlahing light, Ghostly Pellet, 
1\lagle Smoke, Mystic Watch, Enchanted Match, Spirit Writing, Magie 
Fire, Wizzards Candle, Etc. 32 Magie Lessons 25c, Free with order 
Big Catalog. The Magician, 2463 Kensington Ave., Ph IlL 25, PL Dept. D. 

Copyngh ed materl1i 
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Enrollments lncreasedl Room For 150 

More Who ACT NOWI 
Regardless of whether you are a civilian or a "G.I.", it is of vast im· 
ponance to you, when you invest your money or entitlement, to choose 
a school like Bailey Technical-a school with a national reputation 
for highest quality training. Because Bailey Technical Schools are 
recos nized and approved by industry, this increases your possibilities 
of obtaining the position you want and making rapid, increasingly
profitable progress. 

Bailey graduates get the high-paying jobs! Or maybe you want a 
business of your own. Remember: Bailey Schools teach you basic 
principles, fundamentals, plus the practical application of theory in 
actual shop work. You get the "tricks" of the trade which would take 
years to learn staning at the bottom of the job. 

·Bailey Technical Schools are approved by the Missouri State Board 
of Education. G. I. approved. Approved under Public Law 16 (the 
highest level of acceptance ). Approved for State Rehabilitation Train
ing by all states wh•ch have a rehabilitation program. 

Act now. Send for free catalog. 
Cut out application at right and mail TODAYI 

Shop practice at Bailey Electrical School 

r--------------------------~ I SEND THIS APPLICATION to: I 
1 Bailey Technical Schools, 1651 South Grand Blvd, 1 
I St. Louis 4, Missouri 1 
1 Please send me free catalog giving complete In for· I 
I matlon about the Bailey Tec hnical School which I 

I have checked below. I 0 Electricity 0 Diesel 0 Diesel-Electric I 
I 

0 Radio Mec hanic s 0 Air Conditlonlnll I 
0 Refrigeration 

~ Please send Information to,: ~ 

The BAILEY Technical SCHOOLS IName ... . . . ... . .... .-. .. . .. .. ... .. . .. .... .. ..... .. 1 
INTERNATIONALLY RECOGNIZED I Address . . . ... ... . .. .. .....• ..• • •. .•• • ••.• ... . .... I 

I I 
1652 SO. GRAND BLVD., ST. LOUIS 4, MO. • ..•. . ... .. .. . ... . ... . ... . .. .. ............ . ... . . (1)1 

~---------------------------

EARN TO ME IAIY SHOES Heirlooms. Jewelry Bookends. 
Novelty Items, Flowers, etc ••• Processing in Brorue, Gold. S ilver, Pearl ••• 
S tart a Profita ble Business Of Your Own With A Real Future! 
No other business gives you such LARGE RETURNS for so UTTLE INVESTED! 
Synthe tically processed b aby shoes retail at approxima tely SS.OO per pair. 
Cost of materials is Sc to IOc p er pair. Think--<l profit of $4.90 for your labor!..,.-..,. 
It's easy to leam (you can learn in your spare time in a few weeks) . •• EASY .'Yo.,., 

WORK (Your equipment does most o f the w ork for you) . .• EASY TO SELL! • • . 
A NEW FIELD WITH UNLJMITEI) POSSJBILI TIES! Every parent cherishe~ lhe lirsl liltle shoes 
l.heir babv and wants them preservt>d permanently in thiS beautiful way. At! the "Tricks OJ The 
and Special Secret Formulas Now Available To You. WRITE FOR FREE liTERA TUllE 

PS-97 KIKT VI School Metallic 

1935 TO 1947-V·B F"ORD 
AND MERCURY 

- ORDER BY YEAR AND MODEL 

e SIMPLIFIED INSTALLATION 
No Welding, Cutting, Drilling 

e More Horse Power e BeHer Gas Mileage e Less Back Pressure e Blow - Out Proof e Straight Thru Mufflers 

FORD & MERCURY 
DUAL SETS 

s2o.oo c.o.D. 
F' • • • B . LOB ANGELES 

ADVANCE MUFFLERS 6800 So. Vermont Ave. 

of Holes. 
All Fixtures Furnished 

Rubber Insulated C lamps 
.,..DE.,..,E~P-T=-:0::-:N....,E=D--=-si-:-N-:G-L-:-F:-M-U..:..F.....,F-L"'""ER 
Ford, Che,rolet, Ply • ....... ... . . $4.86 
All others . . . . ..... . . . .... . .. . $5.50 

2V2" CHROME TAIL PIPE TIPS .• $1 .75 

SEPTEMBER 1947 43 
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REFRIGERATION-AIR CONDITIONING 
Take a good look at the man you envy. What has · 
he got that you haven't got? The chances are his 
success is simply a matter of training. He knows 
his job. He is a specialist in his field. 

Why, then, should you be content with a small 
job at small pay. The door to opportunity is 
open today-wider than ever before. Now is the 
bme to do something about your future. 

Take a friendly tip. Investigate the field of Re
.frigeration & Air Conditio.ning. Here is an indus
try that offers every opportunity you could ask 
. . . good jobs, security-plenty of chance for ad
vancement-a business of .. your own. 

The Industrial Training. Institute, .largest and 
most completely equipped school of its kind In 
the world, ·will give you the practical training 
you need. You can start at home without giving 
up your present job and when you have com· 
pleted your theoretical training, we will bring 
you to Chicago where you will learn the practical 
"know.how" by working on actual equipment in 
our big, expertly staffed shops. 

No advanced schooling is needed. Our unique 
proved methods make everything easy to grasp. 
We've trained thousands. Pay as you go. Quit 
when you want to. But in any . case our first re· 
sponsibility is to prepare you for a better job and 
a happier future. And after you have graduated 
you enjoy all the gdvantages of our life-time 
employment service-wherever you go, when
ever you need it. 

FACTS ABOUT THE INSTITUTE 
Founded in 1916. Has trained more than 400,000 
men for practical work in industrial fields. From 
1942 through 1945 trained specialized technicians, 
exclusively, for the Army, Navy and Marine 
Corps. Now training thousands of veterans under 
the G.I. Bill, both in its Residence Schools and 
by home-study. Occupies five buildings of its 
own. Has over $500,000 invested in training fa· 
cilities, with an instruction staff of more than 100 
men. Known everywhere as America's foremost 
school of practical training for industry. 

ACT NOW 
Don't delay. Time is passing fast. Mark and mail 
the coupon below. It will bring you, without obli· 
gation, full details of this and other courses, from 
which you may choose. Take the step that may 
be the turning point in your career to a better job 
and bigger earnings, 

SE'ND FOR 
THIS BOOK 
-IT'S FRE£ 

r---------~------- ~ 1 Industrial Training Institute, 1 
I 2150 Lawrence Ave., Dept P 2JR .._ Chicago 25, Ill. 1 

I am interested in getting ah'ead. Send me FREE I 
I copy of your "Camera Visit" book. I would like to train 
I for (name field). I 
t I I Name--------------------------~----------- 1 1 Address. ____________________ I 
I City _______________ _._ __ I 
f Are you a Vetera ~__ ______ I 
L ..,....- ----------,---·--~---·~---- J 

GET THE FACTS ABOUT AMERICA'S FORE· 
MOST SCHOOL OF PRACTICAL TRAINING 

• 

Prepare now for a permanent future, tn<le
WRITE pendence and security with a business o£ 
TODAY your own. Our practical, easy-to-learn home 

for course teaches you, during your spare time, 
FREE how to repatr washing machines, vacuum 

BQOK cleaners, electric ranges, lamps, motors, 
irons, etc., and do house Wtring. Also how to get started 
on little cap1tal. \Vnte today for FREE BOOKLET. 
No obligation. 

PACIFIC TRAINING SCHOOL 
7717 S. Broadway, Dept. S-109, los A•geles, 3 

Licensed Concrete SJteclallsts wanted. No el(J)erlenee 
needed. Make Colorqla•ed. concrete pottery wtthout molds. 
New. low con, patented method, Cemeteey products, 
novelties . tiles. 8oono, etc. Basement lealtaealln&'. Other 
blc pay projects. Booklet. details free. Men only. · 

NATIONAL POTTERIES COMPANY 
415 West Third Ave. Grand Rapids, Minnesota 

TRI-STATE COLLEGE •••••••••••••••••••••••••••••••• a.s. Deer- in 27 months in Engineering ( 7 branches) , Bus. 
Admin., Acctg. and Sec. Science. Graduates successful. Mth 
year. Enter Sept .. Jan., March, June. Write for catalog. 587 
Collece Ava., Ancola, Ind. 

INDIANA TECHNICAL COLLEGE 
B . S. de&Tee in 27 mos. Aeronautical , Chemical. Civil. Electri
cal, Mechanical and Radio Engineering. 2-yr, diploma. Air 
Conditioning, Refrigeration, Gl approved. Low rate. Earn board, 
Demand for grads. ·Enter Sept., Dec., March, June. Catalogue. 
697 E. Washington Blvd., Ft. Wayne 2, Ind. 

Baking Is one of America's high Industries in wages. 
Nearly depression-proof. Thorough basic home course 
lays sound foundation. It you have aptitude, write for 
FREE BOOKLET. "Opportunities In Commercial Baking.' 
NationaiBaklna:School, 1315 Mich.Ave., Dept, 1366, Chic:.aos "-" 

FIND OUT WHY THE DEAF 

CALL THE 
ONE-UNIT 

HEARING 
AID 

A 11MIRACLE11 

Write for FREE BOOKLET 
BELlONE HEARING AID CO., Dept. PS-9 

1450 w. 19th Street, Chlca&o 8, Ill. 

THE GEM MAKER 
Amateurs or profeslionala . •. hobbylats or ;lewelera 
... Polish your own gema with a B&l Gem Maker. 
You will tlnd thla a profitable adventure. All necea· 
sary lapidary equipment ia furnllbed, Including a 

super-charged diamond blade for aawlng, and ai: 
wheels for grinding, shaping and pollah
ing, also complete Instructions. The com
plete equipment as shown. lesa motor and 

belt, Cor only $29. 50, r.o.b .. llurllngton. 
Wia. Write today for information and ltt
erature on the Gem Maker and acceasoriea. 
BAI M FQ. CO., Dspt. M.Burlln1ton, WI a. 

Join the .lolly Rogers C:lub of lnsl&nla 
Collectors. Send only $1.00 and get this~ 
Genuine Leather .lolly Roger Breast · 
Patch Free with 25 all different Afr Force ·~ 
Wings and Officers Collar Insignia. (List ~~ 
Price $5.00.) Colored Insignia Book FREE 
with order. 

The lnslcnla Mart, Dept. 8·14, 
703 Broadway New York 3, N, Y. 

• C.opyngllred m< 'n..:tl 
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ON·THE·JOB METHODS \ ON·THE·JOB EQUIPMENT ••• 

LEARN THE PRACTICAL WAY 

r[iiii~~=~iiiiiiii~~~f] on equipment like this in the 
large shops of the nation's larg• 

• est exclusive electrical schooU 

llectrlclans are always in demand-make big money .•• 
Get "A to Z" experience quickly in our large shops
not "home-study" ... YOU DO ACTUAL WORK on 
real equipment. Learn housewiring, armature wiring, 
motor rebuilding, factory installation, etc. New classes 
start every few weeks. Living arrangements made. 

-----------------------I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MICHIGAN TECHNICAL INSTITUTE, Dept. P$-9 
2211 W. Fort St., Detroit 16, Michigan 

0 Send me catalog and complete Information. 

0 I am a Gl. Send special Information. 

NO COST TO VETERANS Train at Gov't. expense Receive 
$65 to $90 month while JearninA Coupon brinAs details . 

0 Married. 0 Single. 
NAME _____ ________________ _ 

• 

MICHIGAN TECHNICAL INSTITUTE 
ADDRESS ____________________ ~-~----

CITY ________ ZONE __ STATI __ 
Department PS-9 , 2211 West Fort Street, Detro it 16, Michigan 

Raise GOLDEN HAMSTE S 
The new wonder animals from Syria. Look like Toy 
H~·d Bears. OellR"htful PNS. Everybody wants thl•m. 
ThuusanrlR neerl<'rl hy lahoratorle". Make mont'y. 
g~·t started now. S c.>nd lOc Cor ll lustratt'd literature. 
nr send $5 for a pair of h:lml<te•·" and lltl'ratUrl'. 
GULF HAMSTERY 1540 BASIL ST., MOBILE 17, ALA. 

Prints & 
Illustrates 
1c Post Cards 
FREE.! Learn bow thousands of merchants 
and business men are boostinll sales in spite of 
product sborta~es with lc Tneuoge5-prlnted 
in a few minutes on ~ov't postcards - with 
amazin~ new, patented CARDMASTER. Your 
···todays ' ideas for specials, read by prospects 
next mornin$1. Not a toy, but a sturdy, adver
tisin$1 machine, built to last many years. Low 
price, sold direct. Guaranteed, live years. 

SEND NAME We'll send free illustrated 
book of money- making 

ideas for your business and complete. unique 
-advertisin$1 plans. Rush your name today. 

CARDMASTER COMPANY 
4546 Ravenswood, Dept. 169, Chicago_ 40, Ill. 

• 
EXPERIENCE WHILE 

LEARNING 
Your tralnlnR' will be 
experience because I 
give you pra<'ti<'al jobs 
to do. And I 1i st 
your experience and 
send It to employers 
as a reterenC'e when 
you are ready. All 
Dobe t r ained men start 
out with eXJ)erlence. 
You will too, because 
I will train you until 
you get a good pay 
Job In <lralUn~r. 

MY D08E TR/1/N/NC 
WAS All PRACTICAl 

EKPEIUENCE l 

I WILL TRAIN YOU 
AT HOME UNTIL 

YOU GET A 

/ GOOD PAY JOB! 

T a ke the first step now and step Into Draft
Ing-the big opportunity field-as an experi
enced, well paid draftsman. Act now f or a 
better j ob, better pay and better working 
conditions. The field for d rnft.Kmen Is bigger 
now than e'•cr before fnr all new products , 
machines. C'onstructi<>n start with the drafts
man. Gl't Into drafting now . I will train 
you a t home in :vour spare time, and gi \'C 
you actual exJ><'ricnce on a<'tual work-the 
same klnrl of joi.Js you will do with the best 
paying firms. I will train you until you are 
competent. fully cxperiencecl, and holding a 
position that will bring advancement and 
pay raises. Write me today. 

WORKING TOOLS SENT WHEN YOU STAll 
All drafting lnRtrum<'nts and table and other 
needed c.>quipmen~ sl'nt when you start. Noth
Ing to buy. A<"t toda:v. Mail coupon to me 
now and be sure to give age. 

Engineer Dobe, Dlv. 28 Libertyville, Ill. 
I 
I Send me the VItal Facta on Drafting an<1 l nclulltrial D""lgnlng, 

your F~ Book and advertised list of positions for Draftsmen I and Designers w anted. 

Name. • • • • • • • • • • • • • • • • • • • • • • . • • .. • • • • • • • • • Age ••• . •••• 

I Address . ..... . ......... . ........ . .. . ... .. ... .. . ..... . 

' C·lty ....................... . Zone. . • . • . f "tat<' ...... . .. . 
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Learning to 

FRENCH·GERMAII•ITALIAN 
BIG OPPORTUNITIES and .JOBS 
waiting for those who can speak SPAN
ISH. Millions of dollars being invested 
in Mexico, Central and South America 
-BUSINESS and TRAVEL increa sing 
every day. Now the ability t o speak 
SPANISH wtll mean more to you than 
ever before. 

Only IS Minutes a Da 
The CORTINA METHOD, famous for 
OVER 60 YEARS, teaches you to 
speak SPANISH LIKE A NATIVE. 
Right in your own home, relaxed and 
at ease, you learn as easily as a chtld 
learns-BY LISTENING to native in
structors o·n these 30 NEW, easy-to
understand COUTINA recordings. 
EVERY WORD CLEAR AS A BELL. 

Sent on 5 Days Approval 
T~OUSANDS have learned Spanish, this 
QUICk, easy way for PLEASURE and BUSI• 
~ESS. Why not you? Free, 32-page book, 

The Cortina Short-Cut," describes this 
famous fully and tells how you can 

try It In your own 
home for 5 days. NO 
COST IF NOT DE· 
LIGBTEl>. Mall COU• 
pon for free book. 

i 
Write Today-NOW/ ··---------------------· I 

I 
I 
I 
I 
I 
I 
I 

CORTINA ACADEMY (Established In 1882) I 
Dept. 129, 10S W. 40th St., New York 18, N. Y. I 

Please send me-without obligation-your free book. 1 

r am interested In (check): : 

0 SPANISH 0 French 0 Italian 0 German I 
I 
I 

I Name I ..... ...... .. ... ........ ·~ ... ... ... . . .. • . I 
I 
I 
I 
I 
I 
I 

I 
I Address I . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . . , . . . . . . 

I . 
I City ............................. State . . . . . . . ' 
·------------------------------~ 

• 

DON'T FUMBLE 
IN THE DARK • 

KEE-LITE, the combina
tion Flashlight & Key
Holder, is indispensable 

to Car-Owners, 
Home-Owners, 
Sportsmen and 
Theatre-Goers. Fits 
easily into your 
pocket. Standard 
Pencil Battery, Gen
uine Leather Case. 
Complete with bat

tery, only $1.00 (we pay postage). No 
C.O.D. Send for yours today. 

CARVER-HAMPTON Co. 974-fr:~:~:ti&~\~89 

ARMY RADIO PHONES 
They're Weather- Wafer 
and Shock Proof ---
When we say they are made to 
Army specifications, that 's enough 
assurance they must be of. best 
quality. These Army Radio Phones 
are perfect and were O.K. 'd by 
Signal Corps Inspectors. These 
Dynamic Mikes and Receivers, 
were used on aircraft and tank 
inter communication systems. Use 
them for recording, for battery
less phone. for Pocket size set loud 

speaker or talk through your radio set. We bought a good 
many of these Radio Phones, they are brand new, $345 
and cost a great deal more than you can get them 
for. A complete dynamic hand mike, 2 earphones, 
headband, cord set. A wonderful buy for only ... 

Send check or Money Order. FOB warehouse 

LEEDS RADIO (;0. 
75 Vesey St. Dept. PS9 New York City 7 

ARTISTS MAKE MONEY 
Do you like to draw? Send name, address, age and occu
pation for FREE ART TEST, to find out your ability. 

ART INSTRUCTION, INC. 
9147 Art Instruction Bldg., Minneapolis 15, Minn. 

OLD GOLD JEWELRY WANTED 
Dental gold teeth. plates and bridges with metal attached. 
Any broken pieces of gold jewelry. Immediate payment and 
free mailing container to you or your friends upon request. 

DEPT. Holland St. Louis 1 Mo. 
, 

CORROSION and FRICTION 
U.. F'MDdoil on toola. electrical applianefto 
household dmc.. It actinly 

' 
Anywhere. 

Portable Air Compressor and stora&e tank. ftu&gedly bullt aa ge alth h. ft tl dJ tm 11 of best materials using llfetlme lubricated ball-bearing on ~ u . oug nger· P a us ent a owa settlne- of out. 
connecting rod and oil Impregnated maln bearing on shaft. put pressure at any value. which will automatically be main· 
Unusual design forever eliminates valve trouble. the moat ta tned. Works from any lf4 H.P. motor. Useful for spraying 
common fault ln air compressors. PATENTED uniQue air In· pam u; or· lacquers. <.llslnfectants. Insecticides, annealtng or 
take system Increas es efficiency tremendously over other l>razlng with natu ra l gas. Inflating tires . etc. Price Sl4.~0 
compressors so that air output ts much greater than that postage prepaid anywhere In the U. S. Efficient, completely 
from larger compressors powered by heaVier motors. Will adJustable syphon type spray gun complete with 12 ft. of 
deliver approximately 3~00 cu. Inches of air per mlnute at 100 lb. tested hose available for only •7 .7~ with pint con
maintained pressure or 30 lbs .• or will ln1late a 90 lb. truck talner. also prepaid. 2 5 % required on all C.O.D. ordera, 
tire In less than one minute. Comes complete with 100 lb. Send for free catalogs of radio parts and surplus Item~~. 

BUFFALO RADIO SUPPLY; 219-221 GENESEE ST., DEPT. 57, BUFFALO, N.Y. 

T 
• 

• 
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, , , IN YOUR SPARE TIME! 
dY in your 

OU at h0\1'\e. S*hiS 'Pioneer 
'\ab\e to y \oy\1'\ent. through· 

csEL '1'R 1.'i\.h youl .~ of success t ho\1'\e· f ctur · 
pl\\LL I?h :- ut interfering \~h thOus~JJI~•s\earn Diesel a r \1'\ing. \1'\anu a \1'\ore 

~~~e ,t~!r:~a~i~~~\ i~S~~~~~~·o~P~~t~:~~o~d~ s~~~P\~g\ufr~inge~~r~o ~~~ qua\i-

~~~5~he;;~t·~~WER \~o~E:VerY g\~~\;i~s u~hich th's pres 
OF Dl portation-:\ of the oppor 
ing. trans wer. Thin 

VETERANS 
This c_,reho..W.. IINCHcol H•-Trel .. 
U.. CHfM Is •1111-11 ...... tile G. l. lill 
......... y .. Ctllt ........... ~·kklr. 
Just ••II tho cou,.. IMey. 

• 
c .. ,... owolloltle to '" .. .-y TEIMS. 
l~~~p- your -rth Oft JHF ,_Itt iioiOitt-
or future os • Diesel .,., • .., .. -h••lc. 
Moll tlae coujiOit tolley t .. co...,leto lletoils. 

to Diese~ p~ Diesel \1'\an. 
ned. tralne 

-...-.._- ....-..._-.._ ------ - -~ - - -I HEMPHILL DIESEL AND AUTOM OTIVE SCHOOLS - - -. 
r:!!!I·;]J •• 

ii&W YOU 1.08 AIIGIII:I MEMPHIS 
nae QoMeM ...._ ••• a. w ...... A- au a. McdeiL 
.._ ...... I, R. Y. &.. Aatelee I , CaDI ........ a, T-

J4 ..... ll*tlcol trellll ... If ,.. -w ,.,_ to trot• 

Los Angeles 6, Colifo rnib 

I Gentlemen : Please send me FR EE BOOKLET and informat ion on your Diesel Courses. 
\ I om mteres ted on Home Study 0 Resoden t School 0 o t New York 0 Memphis 0 
I Los Ange les 0 (Check school desi red. I 

I 
Nome ............................... --··-··· ···· ··· ··· ·········· ···················· ··· Age ........... -- .......... -...... . 
Street ........................... , ........ ..... .... ······-·····H···································· Zone ... ............ . 

I 
I 
I 
I 

ot - ef ,._ tllreo •"••II. Iaiiie.,. ~ chock •• ... , ... I City................ ........... ... .......................... .... ............ Stole I .... . ... ............. . ••• •• .••••. . .•..• ••••• 

-----------------------• Ve teran ............. . .... .. ........... .. ...... ........ .. . Non-Vete ran - - - -- - - - - - - - ··=:::··= ··=···= ··= ···::. t 

LEARN ED 
QUICKLY 
AT HOME 

" I didn't dream 
I could actually 
learn to play 
without a 
teacher. Now, 
when I play for 
people they 
hardly believe 
that I learned 
to play so well 
in so short a 
tim. " e. 
0 H.C.S., Calif. 

What Instrument Would 
You Like to Play? 

JUST name your instrument and we'll show you how you 
can learn to play it-quickly, easily, in spare time at 

h ome. Never mind if you don't know one note of music from 
another- don't worry about "special talent." And forget all 
you've ever heard about music being hard to leam. 

Th e truth of the matter is that thousands now play who 
never thought they could! Yes, men and women everywhere 

have discovered this amazingly easy 
LEARN TO PLAY way to learn music at home. Now they 

BY NOTE are enjoying the thrilling satisfaction of 
Piano Guita r playing the piano) violin, guitar, saxo-

Violln Saxophone phone or other tavorite instruments. 
Organ M andolin Some of them are playing in orchestras 

Tenor Banjo and over the radio; others are teaching 
Hawaiian Guita r music, making money in spare or full 
P iano Accordion time. And thousands are having the 

Or Any Othe r time of their lives playing for their own 
Ins trument enjoyment and the entertainment of 

their friends. 

WHEN THEY FOUND 
THEY COULD PLAY 

This easy-as-ABC way! 
PLAYS AT 
DANCES 

"Your lessons 
h ave been 
most satisfac
tory. I can 
play all of the 
popular 
songs. I have 
earned money 
playing a t 
dances . " 
0 E.N.J,, New 
York. 

PLAYS ON 
RAD IO 

" I can•t keep 
from telling you 
that I have a 
good position 
playing from 
KTHS. Ho t 
Springs, Ark., 
eve ry 
ing." 
Okla. 

mor o-
o J. s., 

No tedious study and practice, no tiresome exercises. You 
lt;arn to play by playing-start right in with the melody of a 
srmple tune! It takes only a few minutes a day; the cost is 
trifling. Does it sound too good to be true? Mail the coupon 
and get the FREE PROOF! 

FREE PRINT AND PICTURE SAMPLE 
Fascinating illustrated booklet answers all your questions· 

free Print and Picture Sample shows how method works. If 
interested, just mail coupon. U. S. School of Music 89 
Brunswick Bldg., New York 10, N. Y. (49th year) ' 
* Act·ual PUPils' flames on request. Pictures 1J11 protess·ional models ----- ------- ----------U. S. SCHOOL OF MUSIC 
8 9 Brunswic k B ld g . , New York 10, N. Y . 

~ a~ interested in music study, particularly in the instrument 
mdicated. Please send me your free illustrated booklet "How to 
Learn Music at Home" and the Fr.ee Print and Picture Sample. 

Name • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • (PLEASE PRINT) • • 
Address . . . • . • • . . . • • . • • • • . . • . . • . • • • • . • • • • • •• • •• • • • 

Have you 
Instrument .............. . . . .. .. . In~trument? .. •• . • • • 

• 

C.opynghred m,~ ' ] 
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ADIOMEN! ELECTR-ICIANS! 

lntereeted In Radio. A sensational -
Just off the press! Nothing like it ever 
on everything in Radio today. Basic priD· 

on and FM-bow to cons truct. install, aervlce. 
To prove bow valuable these great llooka 
a FREE cor,y of ou:r new 240·JN:Ire book 

home training or field reference, AP· 
Coyne's <18 years of shop eJtPBrience 

Coupon below Ia just a request 
to aee the books free and get 
your gift book for doing it. 
ACT- Send coupon TODAY I 

ot»Portunltlas In Radio • 
offer J"OU-if ,.oo .-. w send 7'0U the a 

E e:o:aminatioo, 
ov••r for 7 dft.l'a. II 

I Educational Book Publlshlnc Division, 1
1 

COYN. ELECTRICAL A RADIO SCHOOL, Dept. 67-RS 
soo SOuth PauUna St., Chlcaco 12, IllinoiS 

I Send me that 8 volume aet APPLIED PRACTICAL RADIO and my FREE !rift I 
I book "Startlns & Operating a Profitable Radio or Electrical Bualneao'' · ~·n 1 
1 either return the set In 7 day a and owe nothing, or •'!nd 7'0G Or$8

1
'l'

1
1
1
thtn !.ga~: 1 

1 after 1 receive the books and $8 a month untll$10. 76Ja paid. 
1 

paSyt •..o I 
1 

cub. Whether cw not 1 k~p the 3 Volume Set. the Bus ness• a ... na 
I Book Is mine FREE as a Gift. : 

I I 
I I 
I I 
I I 
I I 
I · ·· I 

~-------------------------------------l 
Big New Novelty Catalog Now Ready! 

·· 500 Pages; 6000 Amazing Novelties 
Sc today for this mammoth, amazl.ng new cata

,,~U.~o~f over 6 ,000 novelties. Jlfore fasc inating 
a World's Fair. Thousands of things you 

never knew existed-never knew where to get, 
Includes noveltiea1 tricks, Jokes, live animals 
and pets, scientific supplies, den novelt•es, 
hobby supplies, planes and boats, looms, magic, 

5 unusual seeds, gadget time savers, cameras and 
C optical goods, movies, projectors, lucky jewelry, 

religious novelties, telegraph sets, magnets, disguises, 
easy musical instruments, stamps, coins, puzzles, fortune tellers, 
occult and supernatural, radios, experimental sets, auto & bike ac
c:essoriea, Western belts and wearing ap~rel, telescopes, magnifiers, 
compasses, banks, smokers• gadgets, art•sts• supplies, printing sets, 
engines and motors{ electric shockers, knives , billfolds, fireworks, 
guns and rifles, we rd articles, archers swimming helps, 1000 fasc
Inating books, games( locks, live chameleons, rings, watches, charms, 
barometers, slide ru as, exercisers, money savers, curious plants, 
handy tools, Indian novelties, etc., etc., etc. Jammed and packed 
w ith sensational tunmakers and usefUl articles. Big catalolf-over 1 
Inch thick. 6 color cover, (DeLuxe Hard Bound Library Kdlt•on 1Sc). 
Send 5c to he!J!. cover 112.81BP with J'OUl' name and address to: 
JOHNSON SMITH ai CO., Dept. A-2. Detroit 7, Mich. 

Say You Saw 
It In Popular Science 

RED? 
Get Relief This Proven Way 

Why try to worry along with trusses that gouge your 
flesh-press heavlly on hips and spine- enlarge opening
fall to hold rupture? You need the Cluthe. No leg-straps 
or cutting belts. Automatic adjustable pad holds at real 
openlng.....:.follows every body m ovement with instant In
creased support in case of strain. Cannot slip whether at 
work or play. Light. Waterproof. Can be worn In bath. 
Send for amazing FREE book, " Advice To Ruptured," and 
details of liberal truthful 60-day trial otrer. Also endorse
ments from grateful users In your neighborhood. Write: 

Cluthe Sons, Dept. 14, Bloomfield, New Jersey 
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MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 

·siNGLES, Chev, V-8, Plymouth, 
Sleels $5.50, Aluminum $6.50. 
Chry., O lds., Buicks, etc., Steels 
$7.50, Aluminum $8.50. V-8 ond 
MERCURY DUALS, Steel $17.50, 
Aluminum $20.00. Aluminums ore 
guoro~teed for life of your cor. 

D ALERS WANTED 

NEW WHITE WINDPROOF 

SKI PARKAS 
$1.25 Made of white twill. 

Can be dyed any col-
P . P . 2sc or. Sizes, small, me

dium, and large. Suitable for hunt
ing and outdoor wear. $4.00 value. 

I. GOLDBERG & CO., 429 Market St., Phila. 6, Pa. 
SEND FOR FALL & WINTER CATALOG DEPT. P . S. 

"Beautiful XMAS Cards" 
All Hand-Screened. All Original. Send One ( .1 . 00) Dollar for 20 
Cards. Money back guarantee if not delighted. Distributors Wanted
Write for De tails . 

JORUTH PRODUCTS, 1026 39 St., Br-klyn 19, N. Y. 

men women-
and street Just 
your name and 

ll you inc-lude 10~ lor posrace, we·u also .end 
aa. inspirinc 3 ·x $ • wallct·siu •ctM•/ pbocoppb o( 

A•wict~~, IJru DIWI•tHJ Atbh11. Write to: 

CROSS CO • ._ as•. D..,t. D· 2 Ke ........ Wis. 

1Dhlk 

~8 
Gz~ 

e a greatest. 
rec•e~:e your In In our completely 

expert l llJitructors. ly approved G.I. Training. 
MIDWEST SCHOOL OF BUILDING TRADES 

Dept, M•29, 411 N. Center Street, Bloomlncton, Ill. 

Here's how to DOUBLE the use and enjoyment you get 
from your Home Workshop! In this brand-new book, 

experts reveal know-how knacks of woodworking crafts
manship with both hand and power tools that will enable 
you to build furniture, make money-saving home repairs 
and improvements, enJoy scores of addltl-al workshop 
hobbies! 690 illustrations! Order this big, ha.ndsome 
workbe n ch ma.nual now! Pay postman only $1.98 plus 
postage when book arrives . COr, it you want special 
DeLuxe Edition, Buckram bound, stamped in brilliant 
aluminum foil, pay only $2. 73 . ) Use it a whole w-k. 
Then, if not fully convinced it can DOUBLE the value of 
your Home Workshop to you, you may return it for refund 
of every penny! Write: 

POPULAR SCIENCE PUBLISHING CO. 
Dept. 97. 353 Fourth Avenue. New York 10, N.Y. 

I 
...J I 

"\ 
• 
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Specialize in 
6 months to 3 years 

coURSES 
SERVICE-& Months 

PRACTICAL TECHNICAL TRAINING 

t·cal ElectricitY Prac 1 • 

Practical Weldin~ 
· SerVICe Refrioeratton . 

Heatino Senllce 

TECHNICIAN- 1 Year 

Our time-tested CONCENTRIC SYSTEM enables you to build your 
career step by step. Each 6-month course is complete in itself. Stay as 
long as circumstances permit - until you reach your desired oceupa
tional objective. For 44 years this school has specialized in technical 
training. More than 35,000 former students in industries the world 
over. 1,292 students now enrolled from 48 states and 8 overseas 
countries. Faculty of 63 specialists. World-wide alumni counselor com
mittee. Terms start September, January, April. SEND COUPON 
TODAY! 

Electro Technic_ian 
Radio Technicl~n. 

MILWAUKEE· SCHOOL OF ENGINEERING 
A Technical Institute 

·---------~--------------------------------~ I Milwaukee School of Englneerln&, Dept. PS·947 I 
Electron_lcs T~::~i~~~·~nd 

Refrloerat1.0 " '· 0 Technician 
Air condlt1on1n 

PROfESSIONAL-3 Years 
Electrical Enolneerino 

1 N. Broadway and E. State, Milwaukee, Wis. 
I Without obll~tatlon. send me free booklet "Career Building" and more details on course 1 

I 1 t n . . . . • . • . . . • . . • • . • • . . . . . . . • • • • . . . . . • . . • . . . • . . . . . • • . • • . . . . . . . . . . • . . . . . . . I 
I 

f Science Deoree 
Bachelor 0hl ry or Electronics 

MaJor In Mac ne 

I Name ....................... . ... .. ........ . . .. ... ... . . .. . . .. Age. . . . . . . . . . . I 
I I Address .............. .. . .. . ............ • ... • · • · · . • • • · • • · • • • · · · · · · · · · • · • • · · 1 

I 
= 

I C ity ........... . .. . . .. . ... .... .... . .... ... . . ... State .......... • ........ . .. I 

·------------------------------------------· 
EN'D FOB. l"HIS 

Make money with 
horses. Every tanner, 

every lover or horsefiesb should have 
a copy ot t his booklet. It you want 
to know bow to break, train and 
make money w1tb horses, write toda11 
Jor JuU i71/0rmalton l<'REE, together 
wltll roy special offer or a course ln 
Animal Breeding. I1 you are inter
ested In Galtlng and Rldlng the 
saddle borse check bere . 0 Do U to-
dav-r~ow. You'll never regret <U. 

BEERY SCHOOL OF HORSEMANSHIP 
Dept. 589 Pleasant Hill, Ohio 

•••••••••••••• e EARN 

:BIG MONEY! AL TRADES 
e Covi'MI offered In: 

• • Machinist-T oolmaldng 
• Mechanical Drafting 

•
• • Tool and Die Deslpinl 

& Engineering 
e Practical training in fully ~uipped shops e and drafting rooms by accredtted engineers 

and instructors. Established two decades. 
• • .... ,.,.. fer ntmas • .., ••• Enalll CIISSIS 
e fnt E•llltr•••tS•nlct•len~ltery Acce••Hatltas e Call or write fw ,, .. 8ullefln 

44 Allied lld& .• 1338 S. Mlchl&an Ave., Harrison 3915,Chlca&o 5,111. 

WANT $1,756 to $3,021 A YEAR? 
RAILWAY 

POSTAL 
CLERKS 

City and Rural Carrlers-Postofflce Clerks
Inspectors-Accountants-Clerks at Washington 

-Many other Government Jobs 

TRAVEL FOR 11UNCLE SAM11 

Prepare Now for Many Coming Examinations 
Veterans Get Special Preference . 

~······························································· • • 
: FRANKLIN INSTITUTE, Dept. M80, Rochester 4, N. Y • • • ! Sirs : Rush to me. without charge, copy of 32-page 
: book, ''How to get a U . S. Government Job," list of 
: positions, and full particulars telling how to prepare 
: for them . 
• • • • : 1\r(l~~ ............................................................................................... ~ 
• • • ! Address .................................................................... Vetf .......... .. 

~ I 
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BARGAIN 
3X ARMY TELESCOPE 

• 

ALL COATED LENSES- BRAND NEW 
An Ideal gift f o r viewing objects{ landscapes, seashore s, etc. 
The high resol vlng power of the s x coated lenses, five of them 
achromatR will bring out great details. F or the experimenter It 
can be dismantled and u"ed fo r hundreds of proJects. Length 
22112 Inches. 36° Field. Postpaid $7.50. 

500,000 lenses and Prisms. Send 3c stamp for"Bargaln" List 

A. JAEGERS 
123-268 ROCKAWAY BLVD., SO. OZONE PARK 20, N. Y. 

SOLID BRASS 12FT •. PORTABLE f 

RADIO ANTENNAS ~ ~ 
Just Out! Gov't surplus 

used on Army t a nks. These 
telescopic: rustproof antenna 
h ave tremendous pickup 
eliminate d angerous 

12 
Exceptionally 

Rugged Sections 
compress into 1 

ft. 4 in. Handy for 
Camping Trips, also 

Useful for Transmitting, 
FM & Television sets. 

wiring, Solid Brass 
throughout prac
tiCally Insuring 
NOISE FREE 
RECEPTION. 

Eachantenna comes toithclamvs, 
nut, lu.g, and wire. Eas11 to in

stall anywhere. 
QUANTITY LIMITED 

ORDER TODAY. A real $15 value for 
only $4.95 Postpaid. Mail check or money 

order now or sent C.O.D. plus postage. Money 
back in I 0 days If not satisfied. 

RADIO HOSPITAL 111~~~·~t~~n:ve. 

the envy of 
your neighbors 

Imagine the odmiro· 
tion of your friends 
when these gorgeous 
tulips bloom next 
spring. America's larg
est bulb GROWER 
offers you Tulip bulbs 
ot p rices which now 
make it easy for you 
to hove oil the Tulips 
you wont. 

100 .I!'Or only $ 75 C. 0 . D. plus post· 
11 · age. Postage pre-

paid if you send 
50 for $2.00 check or money 

order now. 

These ore blooming-size guaranteed, May-Flower• 
ing bulbs, approximately I" or over In DIAMETER. 
Order will contain ot least 12 named but unlabeled 
vorieties, of graceful heights, in admired colors. This 
surprising offer is good only while supply lasts. 
Shipment will be mode late August in plenty of time 
for foil planting. 

HARTFORD FARMS • America's larJest Bulb Gnnnr 
DEPT. MT 55 HARTFORD, MICH. 
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SE FIRE CRACKERS 

Jmmediatf' :Deliverv 
80/16-1'12 Jolly Brand ••••••••••• $4.50 per bundle 
80/20-1% Jolly Brand • • • • • • • • • • • • 5.35 per bundle 
80/16-1% Cock Brand , • • • • • • • • • • • 5.50 per bundle 
80/20-1 5fa Cock Brand •••••• , • , •• • 6.50 per bundle 

S M 0 K E 8 0 M 8 S p:f ~~se $10.00 
TERMS CASH WITH ORDER 

UNITED FIREWORKS MFG. CO., INC. 
DAYTON 7, OHIO • 

LEARN To. Repair and Service 
Electrical Appliances, Sewing 
machines, motors, bicycles, 

lawn mowers, saw filing, cutlery grinding, etc. 
Postcard Brings Free Details 

Start with $20.00 and a few common tools! Build 
l ow cost equipment while earning. Make up to $6.00 

~::lv h.o.u~: . ~~~~~~~ .. ~~ .. ~~t:~~e~ .. ~o_u_r~~ $5.50 
5 Days Free Examination C. O.D. 3Sc Extra 

REPAIRMAN'S SERVICE 3~~~:v~~- ~fs: 

METAL FORMING TOOLS 
12" BRAKE. F its In vise. or bolts to bench or plank. 
F orms nngles. channels. boxes and crimps In sheet 
meta l and thin strap Iron. $14.50 PP. In U . S. A. 
VISE FORMING TOOL. Makes cylinders, ovals, cones. 
h oops and round corners In sheet metal. wire and l/sx2 

,, . .,,.,. steel str·ap, 2" to 60" In dla . , 18" wide. $10.00. 
VISE IRON BENDER. F.aslly bends 1/2" square or 
r ound; l /4" up to 2" wide. M"kes hooks, r i ngs, brack
e ts, eyelets, etc. Screw adJustment for accurate work. 
A ll steel. Price $10.00 PP. Immediate delivery. 

. Drill steel eas ily with your 1/4 to 1/:l -ln. electric or air 
drill, or brace and h it . 48" chain, 
lever feed. Soon pays fo r Itself. ~-: ../ ~ 
Price, $3. 50. _: .L _ . , . ~~r~: ~~T:S~ ~~!~~: .. ~. 2·~~~ : ~~~ ~ 

$2.00. Sheet Metal a nd Wire Forming booklet, SOc. All Items guar
anteed, Order direct. or send for details. 
VISE BRAKE MFG. CO., 1318 So. 3oth Ave •• Omaha 5. Nebr. 

e Great fun maker for Rumpus Room. 
Club or Tavern. Soon pays for Itself. 
Fully automatic payout, three reels. 
with all the u sual wtnnlng comblnatlon.s 
. . . cherries. lemon s. etc. Double 
jackpot. Rugged lifetime construction. 
G..arartt eed to satisfy or money back. 
Service manual makes It easy to under
st:lnd how to operate machine success
fu lly . T akes space only 14112 x 11 1/o; 
ln. Ht. l81/2 ln. Shpg, wt. 47 l bs. 
CHOICE OF 5c . tOe . or 25c PLAY. Send 
$20 .00 depos it , balance C.O.D. plus 
express charges. lmmedl· $}89 50 
ate delivery .. . ... Each, • 

WEBB DISTRIBUTING CO. INC. 
6 S. KEDZIE AVE., CHICAGO 12. ILL. 

Without Painful Backache 
Many sufferers relieve nagging backache quickly, once 

they discover that the real cause of their trouble may 
be tired kidneys. 

The kidneys are· Nature's chief way of taking the ex
cess acids and waste out of the blood. They help most 
people pa.ss about 3 pints a day. 

When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg pains, loss of pep and 
energy, getting up nights, swelling, puffiness under the 
eyes , headaches and dizziness. 

Don't wait! Ask your druggist for Doan's Pills, a stim
ulant diuretic, used successfully by millions for over 60 
years. Doan's give happy relief and will help the 15 miles 
of kidney tubes flush out poisonous waste from your 
blood. Get Doan's Pills. 

.. 
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The famous 
MARK 
GUN 

SIGHT ••• 

• 
The Miracle 

OPTICAL 
GYROSCOPE! 

$ .95 
Yours For Only ............. .. .. 

Send Check, Cash or Money Order, No C.O.D.-FOB, New York 

COLUMBO TRADING CO .. , INC. 
304 Can•l StNet New York 13, N. Y. 

PRECISIOt4 JEWELERS SCREW DRIVERS 
Complete Set of 8 tor Every " Hobbyist" 

At last- complete set of precf. 
slon sc:rew drivers to meet the 
needs of every model builder. Not 
a miniature but tha same type set 
used by U. S. NavY for precision 
Instruments and watches duri ng 
the war. Brass knurled handles. 
hexagon haads. finest tempered 
steel blades. Sizes 2·9. Never be· 
fore a set of this quality and pre• 
clsion at such a tow price. Your 
money back If not satisfied. 
c.o.D. $2.00 plus postage or 

. - send $2.00 and we pay poJtaoe. 
PINE WATCH CO., Rm. 41, 29 Eldridge St., New York 2, N. Y. 

TO OUR OLD AND NEW CUSTOMERS 
• Send for our n ew larger than e\·er free catalog, list
ing hundreds of n ew an d used items of war surplus 
and nationally advertised merchandise at extremely 
low prices; For home, shop, factory. ranch . farm. 
Items to please men, women. and childt·en. DON'T 
FAIL TO SEND FOR YOUR FREE CATALOG NOW. 
We give you our personal guarantee of big savings. 

MIDWEST BUY ANYTHING COMPANY 
1520 Locust St. Kansas City, Mo. 

L RADIO TELIVISIOII earn ILICTROIIICS 

Our proven 2· Way I nstruction trains you at home In spare time for 
a good pay job or a business of your own. F or FREE book "Your 
Opportunities In Radio". write: Hollywood Radio & Television I nsti. 
tute (Established 19!l9) . . 0 ept. 0-8,810 W. 6th St., Los Angeles. Calif. 

RA D I 0 
ENGINEERING Television. FM, 
Broadcasting, Servicing, Electron
ics, Aviation. Marine & Police 
Radio taught thoroughly . 72 

weeks' Engineering course equivalent to 3 years' college radio 
work. Approved Veteran Training. Catalog upon request. 
Valparaiso Technical Institute. Dept. 503, Valparaiso, Ind. 

GET THE FACTS on m odel railroading! 
Leading authority shows how easily, 
inexpensively you can join in the ab
sorbtng hobby enjoyed by thousands 
of mechanics, business and professional 
men. Scale model railroads look, 
perform like the real thing! 
GET STARTED NOW! Send 10¢, coin 
or stamps, for fully illustrated book· 
let, "Model Railroading for You " . 

~~~~::..J MODEL RAILROADER MAGAZINE 
\..; Dept. 1609 Milwaukee 3, Wisconsin 

• Refrigeration and Air Conditioning have leadirlg 
place in fast growing fields of our time. Trained 
men paid well to service. install. maintain. repair. 
rebuild household and commercial 
refrigerators. Important n ew de
velopments s uch as Frozen Foods 
a nd m a ny new industrial uses. 
Dema nd for commercial Insta lla
tions In restaurants, butcher shops, 
taverns. florists , bakeries, etc. - air 
conditioning in homes. offices. shops. 

START NOW-Full and Part Time ngs 
Tht>re may never again be such opportunities for men 
who want better j~bs or business of their own to get 

m on ground floor and go up fast ! 
Many started with small Investment 
who built good, growing business. 
If over 17 and under 60 learn how 
you can get started. CONSULTA
TION AND PLACEMENT SERVICE 
WHETHER YOU ARE INTEREST
ED IN WORTHWHILE JOB OR SET
TING UP YOUR OWN BUSINESS. 

Begin Training at Home 
or Come Directly to Shops 
Beg-In your tralnin~ at 
home in spare time. finish 
in our big. modem shops. 
or come directly to shops. 
At home you get C.T.I.'s 
S H OP PROVED HOME 
STUDY instruction-actual 
shop experience has gone 
into the practical Jesson 
assignments. That is why it 
is easy for mechanically in
clined men to Jearn by our Home Study training and 
start on actua l refrigeration work. 

A NATIONALLY KNOWN INSTITUTION 
C.'I' . I. was o nly c lvllhon s c h o ol selected by Army to train aervlc"' 
m e n f o r refrll{t- ratl on. Same Quality training avallahla to you 
n o w . The m e thod t hat has made rap id pro gres s possible . Com· 
m <'r clat Trade" tnl< t itute h ns estab lished Its p lace In Air Con· 
dltlonlng and rtt' fr lge r ntl o n Industries . and thA t Is Important tn 
:vo u In mnklng your s tart . 

VETERANS 
Vf'lern n s qua lify ing unde r • ' G . I . Bil l ' · 
have tuition paid by Government plus 
monthly subsis t ence allowanc e while 
In school. Just mall coupon. we will 
hand I<• all d vtn lls. ( LOW TUITION . 
EAS Y T ERMS If you are n o t a veteran. l 

· Fill Out, ·Cut Out, Mail Today 

NAME ....................................................................................... - ....................... .. 

ADD R.ESS ........................................................... .... ............................. ·····---

CITY ...... ............... ............................. ........... STATE ....................................... . 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I L.-- -------------------
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This easy-to-assemble Transvision kit plus a 
few hours' time gives you a highest quality 
television set in operation ... at about half the 
price you'd pay for the lowest price d set on 
the market! 
Designed by televis ion experts, this ki t con
tains everything . . . dipole antenna, 7 " pic
ture tube, pre-tuned R. F. unit . . . even solder! 
Nothing extra to buy . All you need is a screw 
driver and soldering iron. Assembly instruc
tions a re non-technica l and simple to follow. 
All complex units are pre-ane mbled at the 
factory . 

EQUALS HIGH-PRICED SETS IN PERFORMANCE 
Perfectly focused, clear picture even in brightly-lit room. Over 
9 ,000 Trans11ision sets assembled by novices are in perfect oper
ation today! 
Each set has an unqualified guarantee. Order one now and see 
the ball games in the comfort of your living room! 

BEACON TELEVISION, Inc., Distributors for Transvision Tele
vision Kits , 143 East 49 St. , New York 17, N. Y. 

r---MAIL THIS FOR FREE DETAILS---, 
I 

Reacon Tt'levl~lon. Inc .. l lt•pl. C 
143 East 49 St. 

I 
New York 17, N. Y. 
Gentlt'mt•n: 

I 0 I 'm lntcrl"'Nt cct In your ca~y-to-assl.'mble Tran~vtslon Tel<'· 
vision Kit. Plea><e sen d me more Information without oblhratlon. 

I 

I 
I 
I 
I 

J Name .. •. .. •..•.•••. • ..•.. .. .• .. .... .....•. .• .... .. • I 
J Street. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
L 

City . . ... . •............ . . ...... .. . State .. .... . .. . . .. . . 1 
____________________ __, 

WAR D - NIM RO D ·-
Dept. 36-E, 2968 Jessamine St. , Cinti. 25, Ohio 

How to Start 
"' 

YOUR OWN BUSINESS 
And Reap BIG Profits! 

P lastics. one or the mo~L revolutionizing and rapl<lly expan<llng In· 
dustl'les, otr.,n; a gn•a t o pportunity to all enterprising m e n and 
women. Th l s Is nnC' of th<' ft.'\.V inc1u~trl<"s in \.Vhldl hon1c rnanufactur~ 
ers thrive a nd prospC'r. Ynu <"HI\ s tart ('\·en on a spare- tlnte ha~iR in 
your O\Vn hn1ne, anct expan11 ntpitily Into a full time buslnt·s~. paylnst 
goo <I prof! ts. 

LIQUID MARBLE 
:\lake LIQ\'lll :\IAHRI.E th(• "mazing Plastic. with a thow<Hn•l u•t>s. 

LIQUID MAHRI.E ran ht• JIOUt'NI Into FI.E XIRI.F. llfOI.OS for casting 
all kinds of nrtif':ttc and ~~rvlc-~rthle cu·tlcl('s HUc-h as: ornnnt~nts. 
noveltlcs. <lt>sk sets. pap<'r wt>lghts. hook·enrls. souvenirs. Sta· 
tlnnC"ry. toy~. ctr. 

FLEX IBLE MOLDS 
Make your own Jo'LEXI RI.E :\IOI. IlS. The C'Ost Is low- In ract. a 

lnrge Rlzed rnulc1 ("0:-o.ts hut a f ('" · cents. Hunrl•·cch; or Ctlt'ts cnn be 
takt>n rrom a l'lngl<' mold . 

NO EXPERIIi:NCE NEEDED! 
No s kill or prevlou• knowte<lge I~ nece>~sary. All you do Is f ollow 

our easy·to·unct('rstanc1 ln~u·ul .. tfons. 
UNLIMITED MARKET 

. The market IS literally unllmlte<l. Yo u wtll find steady yellr·round 
demand tn your own cnrnn1unity. Your prohJent will not be In SC'lling 
hut In suppl~·lng the hug<' pt>nt·UP <lt•mllnd. Jl·t or·t'over, we ><upply you 
with names or buye rs for ~·our· finl><tw<l nro<lu<'tll, 

WRITE TODAY 
Bing Proclu<"ts will show you how to start with a ~mall ln,·estment 

and hulld a P<'rtnant'nt. lnrlepenclent. profitahle hUNin<'Sl>l Oo n 't ran 
to grasp this opportunity! \\'rite to<la:v for FRF.F. CATALOG. 

BING PRODUCTS 
Dept. B-23, 88 Broad Street Boston 1 

fREE 

makeup FURS 
Be a Taxidermist. wur hunting fun. We 

teach you at Home. Mount Birds, Animals, Fish, 
Head a, common ~~;~eel mens. Fun and profits . Decorate 

home and den MAKE MONEY. Mount A'Rme tan for 
others. Big profits In spare time. W1UTE tODAY. 

l 0 o came pictures In FREE BOOK 
Huntei'B, ~ret four copy. It's 
Now Free. Send poet card . State your AGE. 
NORTHWESTERN SCHOOL OF TAXIDERMY 

.,Deplt. 3396 Omaha, Nebruke 

HORSE MASTERY! 

EYE· 
GLASSES 
BY MAIL 

16 Days Trial 

IMAL LOVERS ASSOCIATION 
TARZANA, CALIFORNIA 

Write Today for Free Catalog. Send no Money 
ADVANCE SPECTACLE COMPANY 

537 South Dearborn Street. Dept. SP9, Chicago, Illinois 

Do What OtheriJ Now Do
Wear a Form Flttln1 

MILLER Trull 
wh ich pro'fidea natural free
dom and comfort in working, 
walking, playing, h orse bac k 
ri d in(!. dancing, swimming o r 
sleep ing. You juet cannot af. 
fo rd to be without this protec• 
tion and convenien ce. 

Wear two weeks then con
sult your physician before de
ciding to k eep it. 

Write me today for FREE 
deecriptive circular. Sent in plain, sealed envelope. 

FRED B. MILLER Maaafac:tuel' 
Dept. P.S. Hagel'stowa; Muyland. 

• 
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Get Beautiful Mirror-Like Finish 
That Looks Like Spray Job! 
At las t ! Practically a nyone can now paint his car with WYPE 
and get a beautiful high-gloss job that gives you an expensive 
finish s uch as is sprayed on by Professional Auto Painters-at a 
fr action of regular wst ! Wit h WYPE you n eed NO BRUSH. 
NO SPRAY. NO MASKING! J ust WIPE O N with Powder 
Puff- which we furnish a t no ext ra charge. You get a brilli
ant . glossy finish that is truly ·•factory-like." No streaks. No 
lap-marks. Guaranteed for T WO years not to crack. peel. 
chip or fade: i! simple directions are followed . Takes 
abou t a n hour to apply. Dries dust-free In an hour. 
WYPE comes in eight most popular shades Including 
those on newest 11'\0del cars. Goes over any other color. 
lacquer or enamel. 

MONEY -MAKING BUSINESS! NEW WYPE 2 CARS DAILY for $25.00 each

GrOSS Up to $260.00 Weekly Profit! 
Start making BIG MONEY Now I Sell WYPE In cans or 
go into business paJnt!ng cars yourself (or hir e others t o 
do work). Send for FREE de tails of powerful money
m a kin g plan. Why walt ! Sta r t now by ordering on e 
qua.rt or more of WYPE ! 

SEND NO MONEYI ORDER WTPE TODAYI 

. -· - ... - -- ....--..... ~.-

ANYONE 
CAN DO 

BEAUTIFUL 
·- JOB 

ONE QUART DOES ENTIRE JOB! DRIES TO 
Co:or Price Per Quart 

ULACK .................. ........ .... .... ..... ....... ...... ...... .............. .... ..... $3 95 G E · .. ......... ······ ··········-·········· • R EN (Brewster-Dark or Jewel-Licht) ..................... .. .... ......................... 3.95 
GLISTENING PROFESSIONAL FINISH! 

RLUE (Washington-Dark or Monticello-Light) ..... ..................................... 3.95 
GR-AY .......... ............................... ... ......... ...... .... .................................... ........ ............ u 3.95 
RED or MAROON ...... ...................... ...... ................................................ .... .............. 3.9-5 
Order one quart or more today! SEND NO MONEY! Mall penny postcard. 
Then pay your mailman for WYPE plus postal charges. Or. if you send 
money with order, WE pay postage. See your dealer or order direct. 

WYPE is a new Miracle Enamel for Autos. It is 
NOT a wax o~ polis h but a hard high lustre 
ENAMEL finish ! With WYPE, ANYONE can do a 
beautiful job! Order a quart to paint your car 
or to get started in this BIG-MONEY Business! 

WYPE CORP. Dept. 60-J, 2214 Dolman St. ST. LOUIS, MO. 

~··" "*' ... o, ~ Guoraatied by~ 
Goocl HouMbeplDC 

!br womC1Moo _. 
............ tf/\"' 

Kills the fleas 
Ouict/f/ 

Keeps others off 
fo,. Da1•· 

Either Kind 
25¢&50¢ 

Traiaecl Artists are Capable of Eanllq 
$50·$6G-$75 OR MORE A WEEKI 
You can team to draw at fiOftle ln your 
spare time the well·known WSA way. 
COMMERCIAL ART. DESI GNING, CAR· 
TOONING- all ln ONE complete course. 
No previous art experience necessary-we 

teach you step·bY·Step. Prepare 
now for a fascinating bobby or 

profitable career. For 33 years 
:::lnlrC:!!suat~h~~T y~~~ yce;Tflr(·IAN$1 

wu .. 
••pnwett 

tortr.mlfta 
u~tdertlte 
Q • •••• 

110 VOLT-A.C. 
HEAVY DUTY CONSTRUCTION 

Fractional H.P. ball bear
ing-brand new. Ideal for 
power tools , fans, models
! 00 otheruses.$1S.00value. 

IN LOTS OF 1 0 ••• $4.50 ea. 
ALL PRICES F.O. B. N. Y. CITY 

REM IT 20 "!o -BALANCE C.O.D. 

MANUEL KlEIN 74 CORTLANDT ST. NEW YORK 7, N . V . 

Write today for FREE BOOK. "Art for Pleasure a: 
Profit." It fully describes our well ·known CO\U'Se. 
Instruction service. and commercial opportunl· 
ties for you. TWO ART OUTFITS and other fea· 
tures Included with training, ---- --------

WASHINGTON SCHOOL OF ART, Studio 139H 
Ill 5-1 5th St .• N. W •• Wuhlntton 5, D. C. 
Please send me full information and your Free Book, "Art 
for P leasure and Proftt." 

Name . . ••••. • • • . .••• ••••••••••••••• AGE • • • •• ••• 

Street ••.•••• .•. ••••• •• •. .•..• • •..•..•..•••••••• 

CIU • • •••••••..•• • • ••• .••• Zone •••• •• State ..••••• 
0 I .... titled t. tnl•l .. ••llu tile 0.1. ant 
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ONLY A. FEW 
DOLLARS 

pUTS YOU IN 
BUSINESS! 

Many Clearing as High as $20 
to $30 a Day NEf Renewing 
Rugs, Carpets, Upholstery. New 
Method Now Used for Auto Up
holstery. Write for Pacts About 
Quick, Easy Way to Get Started 

Here Is the chance you've been looking for to step Into a 
pleasant, dignified, big-pay business of your own that 
offers you a steady. year •round Income. Start on "a shoe
string," full or spare time, right from your own home. 
Equal opportunities for II)en and women, young or old, In 
small towns or big clUes. No experience needed. Many 
making big money with new Americlean System Just clean
ing auto upholstery. Easy to learn. We send you com
plete instructions and quick-cleaning supplies so you can 
start making money the very first day I Quick · 
method cleans upholstery, rugs and carpets 
like new without taking off floor! Tremen
dous demand in homes, apartments, hotels, 
stores. omce and public buildings. SteadJ 
repeat business. Territories eoine faat. 
Write today for full FREE . facts. No cost or 
obUgation. Rush letter postcard now to 

AMERICLEAN , Inc:. 
Dept, H·•· 211 North 7 St. Louis 

llesipell lor pump1111 II .. Ids ap tl 3 &.P.M. 
A gear type Impeller pump 
wtth two pumping units In one 
hous ing. Precision built of 
aluminum, east Iron, bronze 
and steel. Compact construe· 
tlon- only 3 V2"Dia .x81f2"long. 
• Vacuum. 291/2 Inches of 

mercury. 
• 1/2" Dla. Threaded and 

keyed shaft. 
• Brand new I Sealed In 

Plloftlm. 
• With Test Sheet and 

Instructions. 
Immediate · delivery. 
Order now! Post paid 
anywhere In U.S.A. 

Pressures 
up to 

200 lbs. 
per Sq. In. 

From 1 
to 3900 
R.P.M. 

upon receipt of check Originally cost 
or M. 0. C.O.D. or· $24.00. Now only 
ders Include postage 
and extra fees. 

Hove · 
Your Own ELECTRO- PLATING Business 

Profitable-Simple-Pleasant 
The VARI· PLATER-110 V. A.C.-pla. 
a glass or rubber tank and chemicals, 
which are always available, and aeeom· 
panylng handbook. that Is Illustrated 
and easy to understand , will give you 
many money making opportunities. 

You can PLATE Gold-Silver-Chro
mium- Nickel-Copper-Cadmium, etc. on 
metals and non-metals wltb the VARI• 
PLATER. 

FREE Write today for descriptive literature and 
prlc:e list. 

• 

A little foresight now may save 
LIVES and preperty later! Equip 
your home, your garage, your boat with 
AUTOFYRSTOP, the mcdern fire ex
tinguisher: and alarm that is setting new 
efficiency records. Write for free literature: 

AUTOFYRSTOP CO. Dept. PS-947 
2035 Washington Av., Philadelphia 46, Pa. 

MONEY MAKING 
OPPORTUNITY 

' 

We have openings for hi£h 
~de salesmen in choice 
territories. Write for Plan. 

·WAitE UJI YOUR SCALI' Wint better 
looking hair? Embarrassed by falling dandruff, 
itching scalp? Then rry VITABRUSH, new electric 
driven scalp brush that gives your scalp a vigorous 
and invigorating "workout" in just three minutes 
of ·fun. Cleans scalp. Stimulates blood supply. 
Restful. Pleasant. Write today for complete in
formation and satisfaction-guaranteed offer., 
Hershey Mfg. Co. 3 768 Field Bldg., Chicago 3 

THE BEs·y POCKET 
SIZE RADIO MADE 

ONLY $1.98 
Yes-good entertainment Is less expensive than ever 
before. This new radio Is housed In an ·attractive 
bakelite cabinet. It features slide contact tunlng
enabllng you to ~t"et stations loudly and clearly. No 
Tubes. Batteries or Plug·In. GUARANTEED TO 
PLAY when simple directions sent with each radio 
are used. C.O.D. orders O.K. or send $1.98 (cash . 
money order, check) and receive your radio postpaid. 
Slnpr Sales. 1014 College Ave •• N.Y. 56. N.Y. 

STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 39 years expert instruc· 
tlon-over 108.000 atudenta enrolled. loL.B, 
Df!gree awarded. All texts furnished. Eaay PU• 
ments. G.I. Approved. Send ror FREE BOOK. . 
AMERI~AN IEXTIENSION SCHOOL OF LAW 

DePt. 81·5, 646 N. Michigan Ave., Chlc:ago 11, Ill, 

11/l/.fJ 1111 WITII 1• A J/111!1 

t2~95 H~! .'!~!ER ......... ., ................ . 

Platt tho JUly E!o<trir Wator H .. ter Into. tM -ur IUicl 
IMtrt tM piiiC in tM aoamt ~ri• wall or Iicht J>IIIC· 
\ 'ou w!l! havo hoc wat<-r in lfto tllan ft-. min uta r .. baby' a 
bath, your wuhinc. &havina and a crut many othf1' Ulf"\ ift 

U.o homo, rampinc. bl8i - and Oft tho farm. ~lailod ......,. 
plow. inc-lddinc oi• IHt ol rubiM-r ..,...,...., .,;,. &J>d pluc. 

Ono year cuarantee. JIFFY ILECTIIIC CO-.urY, ...._ 

PSI, 21121 s•••-•• " ...... ,. "' ... ..--. • ...., 

Become a Doctor of PSYCHOLOGY 
Win the degree of Ps.D . Teach the secret of contentment, happiness. 
Solve mental worries. EJOJerience the revelation of truth, Chartered 
college. lndlvldual help. Write for FREE book. COLLEGE OF 
UNIVERSAL TRUTH , 5153·A North Clark St .. Chicago. 

..FREE lnforml tion write- American fnslltute Of Specialized W1tch 
Repair-270-276 Eut Bldg .• Grond Rlpids Michig1n." 

MASTER CHAMPION 
LAWN MOWER SHARPENER 
Also Mfg., Saw Sharpening 

· & Key Machines 

FRANK1 5 MFG. co. 
Dept. PS-9, 3312 Tweedy Bl. 
SOUTHGATE, CALIF., U.S.A. 

. OTTAWA TRACTOR SAW · 

350 Cuts Per Minute .. cuts them down, saws 
them op, one man operates. Thousands in use, stiff heavy blade, built to 
laat, safety elutch eontrol. uses power take-off any traetor. Low. price. 
OttAWA MFG. CO •• 2·701 . Fo,-..t Av-u-. OTTAWA. KANSAS 

CopynglltL'd material 
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LEARN AT HOME-LOW COST 
Write 120 words per minute. Easy for adults. 

Famous Speedwrltlng system. No signs or symbols: uses ABC's. 
Euy to learn and use. Fast preparation for a position. Na
tionally used In leading otlces and Civil Service: also by execu
tives, writers. speakers, lawyers"" scientists, students at ·college. 
Over 100,000 taught by mall. 1 he very low cost will surprise 
you. 24th Year. 

WRITE FOR FREE BOOKLET TO 

• 
TRADf MA)Ut.RfG.U.S. PAT OFF 

Dept. 2609-7. 55 W. 42 St .• N. Y. 18 

ELECTRICAL TRAINING 
Intensive 32 weeks residence course lD fundamentals of indua
trial electrical enBineerlng. including radio, electronics. Pre· 
pares tor technician, enBineering aides. Approved for veteran 
training. 54th year. Write for catalog. 

BLISS ELECTRICAL SCHOOL 
7616 Tll1 ... Awe.. w ... 12, D.C. 

Cast thouaands 
of perfect Plaques, Book Ends. Ash 

Trays, Etc. Plaster. Liquid Marble. Etc. ENOR
MOUS PROFITS. Start in basement or garage. 
LITI'LE CAPITAL NEEDED. QUICK, EASY. NO 
PREVIOUS EXPERIENCE NEEDED. Rubber 
molds for speed production. MAKE YOUR 
OWN. SAMPLE KIT $1.00. Canadian $1.50. 
PLASTIC ARTS STUDIOS, b1ta 5, IIIIL45, Muacie, Ind. 

Why spend years learning by hard 
experience what you can get from 
a practical book In a few hours. 

Write for list of "How-To-Do-lt" 
books on practical subjects. 1000's of 
pleased customers all over the world. 

ADAMS BROWN COMPANY -BOOKS OF APPUED SCIENCE 
• Dept. 279, Chestnut Hill 87, Musachusetts, U. S. A. 

LEARN MONEY
MAKING CARTO .. ONING 

IN SPARIE TIMI£ - lt~t ._It Picture Chart Method -;:;:-~ 
Beme SlmpiUied ••tw Clla& 111u llelped traiD creatora of 1-. 
.. Turr • Plratee,•• ••rreeklN, .... Oat Oar Way, .... Wtnnle 
Wlakle," "Re~r'lu J'ellen," "!Mnqe Aa It Seenuo," 
"Tile NelPbora," ad _, oUaera. J:anl wbUe 1eam1n1r. 1 ~~.j 
BeDel lOc for Pi dare Cllart (to teet J'OGr ablllt)o). Sam plea "' 
of aueee•ful etudata. aDd ftlll detatle. (State .... l . 
ne LIIWon Schoel, 4729 Schofield Bkfl., Clevtllnd, Ohio 

r 
PLEASlJRE or PROFIT 

Learn at home. Spare time. Practical basic 
training. Long-established school. Many 
have earned while learning. Send coupon 
below for free booklet, "Opportunities in 
Modem Photography" and full particulars. 

-----~------------------AME.RICAN SCHOOL OF PHOTOGRAPHY 
1315 Michigan Av-ue Dept. 1368 Chicago 5, Illinois 
Send booklet. " Opportunities in Modern Photography," full particu
lars and requirements. No salesman will call. 
N amc_ ---------------------------------------,-- _ Ace ___ ---Addresr _______________________________________ ______ ______ . 

CU31 ••.••••••••.••••••••••••• ---- __ zone ______ Slate _________ --· 

PLUS WEIGHT LIFTING! STRONG MAN STUNTS! 
Be prepared to protect your·family, friends. your
self In any emergency! Be. admired! George F. 
Jowett, Champion of Champions. gives you free 
his "SMASHING CHAMPION SECRETS". 
Contains many "HOW-TO-DO-IT" pictures that 
quickly and simply show you how to powerfully 
deliver a knockout, how to break any hold! how 
to overpower any opponent plus weight I fting 
and strong man stunts! Inside professional 
"Tricks of the Trade" proved suceessful by pollee, 
armed forees. ftghters, wrestlers. etc! Free for a 
limited time with this sensational offer I 

You Need He M• Fibw 
To H_.e Any Tough Situation! 

GIVE ME 10 MINUTES A DAY 
LEARN MY TIME TESTED.SECRETS OF STRENGTH 

I'll teach you tlie "Pr<>~rresslve Power Method" that rebuU t me from 
a physical wreck condemned to die at 1~ . to tile holder of more 
strength records than any other living athlete or teacher! Has 
proven It builds the stron~test. handsomest men In the world. Let me 
prove on a money back basis-that no matter how ftabby or puny you 
are that I can a dd Inches to your anna, broaden your s houlders . ~rive 
you a man-sized chest , powerful legs and a Rock·llke back-In fact 
power pack your whole body uo quickly I t will amaz·e you - right In 
your own borne! I'll bring to life new power In y ou inside and out, 
until YOU are satis fied you are the man you want to be. 

PROVE IT TO YOUR$E1f IN ONE NIGHT 
' Send only 25c for my 5 easy. 

to-follo w picture-packed 
courses now In 1 complet.e 
volume 4 'Ho'v to Become 
a Muscular He-Ma n .,-, 
Try It Jor one night! 
E x p er ience thrill· 
lnlt str e ngth that 
s urg-es through 
your muscles . 

I am makln.o a drive 
ror t housand• ~or new friends 

f .. t-II£GAIDLIESS . OfF COST! 

GET .Now MY s a~n!N:. couR,,, 
CValu•d at $5 each) 

JO DAY TRIAU 
Think of It - a ll 
five of these fa. 
mous courses 
n ow In one pic· 
t ure-packed vol· 
u m e t or only 
25c, It you're 
1\ot delighted with 
this f amous mus
cle-building guide 
- If you don't a c· 
tuaUy FE£L resu lts 
wltl:lln ONE WEEK, 
sen d It back and 
your money wll l be 
promptly refunded! 

All in 1 ·Great ·Complete Volumi 
Padcecl, Wltlt How·To-Do·lf Plcture$1' 

Photo Book Of Fa · 
m ous Strong Me n ! 

• 

• 
Photos 
tha t In· 
spire 
)'OU t e> 
might 
a nd mus
cle. F ree 
with or
d er . 

I 

• 
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••• if you have the training and 
EXPERIENCE ALLEN gives youf 
Yes, Allen not only gives you mechanical training, but AcrtJAL 
MECHANICAL EXPERIENCE on operational es~uipment a$ 

well. Look at these requests to our Vocational D!rector from 
nationally known aviation concerns. "We are enclosing ten of 
our regular employment application forms which we would like 
to have completed and returned to us.*" •• • "We have employ· 
ment opportunities for quatmcd, licensed Aircraft and Engine 
Mechanics WHO HAVE HAD PREVIOUS EXPERIENCE."* 
Employers want men with EXPERIENCE! You get that expe
rience at Allen where more than 2S% of your time is spent 
working on operatumal, commercial, a.ircraft. You graduate 
from Allen as a fully UCENSED and EXPERIENCED Aircraft 
and Engine Mechanic in a minimum time of one year. 

VETERANS- AI.L costs . ·~ •u .J.IIlrEN ntuul. 

covered under Gl Bill. . .r::;r·'A I & school 
Immediate enrollment possible. AirvtGYS J9}0 
Act now and assure yourself of a f · 
position in the new fall class! 

-----------....... , .. ys, State Airport, Hillsgrove. R. I. 
rr.eas·e seml me your free &atalogu4 

N amc .......... ................................... ~····· · · .. ···- ···-········ .. Age.···················-···-·-- ·--··-·-

Street ..................................................... _ ...... _ ..................... ·-·· ·- ........... -... -----• 

Up to $600 Weekly 
with new 

5 MIN. PHOTO EQUIPMENT 
No experie nce necessary 

Booth m ode ls -cor your own small store 
location. arcades. department. variety, 
other stores. lobbies. depots, carol· 
vats. parks. benches. etc. Porta ble 
mod e ls for s treet corners . parks, pic· 
nics - anywhere. 
Send 3c stamp for BIG PROFITS P lan. 

FEDERAL IDENTIFICATION CO . 
82, 1012 N.W. 17th, Oklahorao Okla homa 

YOUR 
Proflt by Incre a si ng De mand 
for Be lts, Purses , Gloves 
Wools kin Toys-

For n e w , 16- page catalo g, 

write to J . C. LAR SON CO MPANY 

178 N. Wacker Dr., Chica g o 6 , Ill. 

• • 

• 
Full If 

Guaranteed 

• 
All Brand 

New and In 
Perfect 

Condition 

• 

A GREAT SURPLUS BARGAIN 

REDUCING GAUGE 
'Jbe buy of a llfettme In a standard make 
air pressure regulator. Uaed on Uquld car
bonic tanka and air preaaure tanka of all 
ltlnda to regulate the pressure. Fitted with 
atandard lh Inch pipe thread . Dial caU· 

brat·ed 0 to 200 lba. Made by 

' 

U.S. Gauge, Air Reduetloo Co., 
Walte r Kladle - all famous 
makers. Used by artlats for air 
brush work , sign painters, re· 
touchers, etc. Used by soda 
f ountalna and taverna. All 
unite are brand new. Sattllfac· 
tloo guaranteed. 

A $15.00 Value$ 95 
Send check or money 
order. Ship same day. 

Poatlsald In U.S.A. 

GROBAN SUPPLY CO. 
1522 So .MichlganAve. ( Dept. PS9 ) Chlcago, III. 

THE PLASTEX Industry needs manutacturers on -small 
scale and f or b ig production o r Lamp and Clock Stands. 
Art Goods and Novelties In Plastex. and Marble lmlta· 
tlon. Experience unnecessary. the material makes reg . 
Ular JOe store sellers. Rubber moulds furn ished f or 
speed production . Small Investment brings good re
turns. Big cha in store orders now being placed . Ambl· 
tlous men have chance fo r real prosperity . Our Free 
booklet will Interest and ben efit you. 
PlASTEI IIIDUSTIIU , DoJt. Z, 1015 Wnhingtu A• .• llow York 58, N.Y 

II 
Thte new 128-page book, "Stammering, Ita Cause 
and Correction." deacrtbes the Bogue Untt Method 
for sctenttftc correction. of atammertng and atut
tertng-succeasful for 46 yean. BenJ. N. Bogue, 
Dept, 7851 Circle Tower, Indianapolis 4, Ind. 

DBTBCTIVBS 
Home Study in ·Detective Training-Professionally Modernized 
-Recognized Instructors-Easy Payments-Write 

INTERNATIONAL DETECTIVE TRAINING SCHOOL 
1701·P Monroe St. N. E, Washlncton 18, D. C. 

Money Back 
Gu~rantee 

On 16mm film complete with movie 
viewer that fully encloses and protects 
the film. Lovely models in charming po.ses 
.•. with I ighting data for photographers 
... an aid to artists and sculptors. 

Extra reel (series 3-4-5-6, all different 
poses) of studies fo r 25c each. 

PARISIAN ART STUDIOS, Dept. PS2 
142 West 32 St., New York 1, N. Y. 

' 
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Don't Envy The PLU BER 

• 
Plumbers Make Up To $15°0 To $50°0 A Day! 

Every skilled workman will tell you that Plumbers have 
the best of it. WINTER and SUMMER the Plumber is busy 
at top wages. No skilled P lumber is ever out of a job-co!!l
pare his opportunities with any trade, p lus the opportunities 
that are offered in this field to have your own shop. 

At the Universal Plumbing School you become a Plumber 
by working with tools (not books ) under Licensed Master 
PLUMBERS-all experts in their line. Here you get plumbing 
in one of the finest equipped schools in America. Every 
branch of Plumbing is covered- Leadwork-Blueprint for plan 
reading-Rough ing In-Heating and all the other tricks of the 
business that mean profits for you. 

• 

Own Your Own Plumbing Business 
-Or Be A Journeyman Plumber 

No other field offers more opportunity for the ambitious 
man to have his own business than plumbing. The trained 
p lumber. with a kit. of tools stands a bettt;r chance of getting 
into busmess for hunself, than a man w 1th money who has 
not had the training to do expert work. 

W hether you want to become a Master Plumber and OWN 
YOUR OWN BUSI NESS, or work for someone as a Journey
man Plumber our training makes no distinction. The expert 
Journeyman Plumber is the HIGHEST PAID craftsman in 
the United States today. We show you how to become a 
qualified Master Plumber, or a J ourneyman Plumber in just 
32 weeks ... No previous plumbing experience is necessary. 

Over A Quarter Century's Experience Making Plumbers 
School Operated By Master Plumbers 

Let us show you how to master this profitable field in just 
32 weeks-No need to ever work as an apprentice. It's the 
training system and our years of experience that does the 
trick. The Universal P lumbing School is America's oldest 
school devoted exclusively to plumbing. Since 1923 it has 
been owned and operated by Licensed Master Plumbers. 
Over 6 ,000 successful graduates testify their success was 
largely due to our proven methods. 

For complete FREE information about this school and its 
proved methods of making plumbers, simply fi ll out and 
mail coupon-no obligat ion- no salesman will ever call. ll 
you like to work with tools you owe it to yourself to investi
gate. Just send name and add.ress on a l c postcard for full 
information. 
~-------G. I. APPROVED---------

I MAIL THIS COUPON FOR 
: FREE INFORMATION No Obligation 

No Salesman Will Call 

J Name . . ..... .. ............ . .. . ........................ . 

I J Address .....•.. . .... . ......•........•.... . .. .. •••.••• • 

I ctty · · · · · · · · · F-i•i ·out:..:.itaste · c;,; ·~c· itotiti:arci ~~eMai• · · · · · · · · · 

~--------------------· 
UNIVERSAL PLUMBING SCHOOL 

FREE INFORMATION ON A GREAT 
NEW MONEY MAKING OPPORTUNITY 
Regardless of your age, sex, previous experience, we will send you astonishing free facts 
about the great possibilities-in your own business-with amazing LIQUID REPLICA 
I VORY. To secure this information . absolutely free. fill in 
coupon below or send a letter or postcard. No salesman will A MONEY-MAKING BUSINESS FOR THE LlnLE 
call on you now or ever. Write TODAY ! Offer limited~ MAN I NO EXTENS I VE CAPITAL NEEDED! 

Forget big investment worries. We tell you how to get your own 
fast·rnoving business going with very little money. We feature 
only one sound business course. You will never lind us confusing 
this successful vocation with other diverting business ideas. We 
tell you all about one great business and how you can make money 
in it exclusively. Write for full FREE information today! 

LIQUID IVORY is one of th(> mos t marvt-lou" ,.ynthet ics de
veloped in years. With it you can easily a nd s imply produce a wide 
varie ty of wondt-rful items thut almost defy detl:ction from genuine 
ivory. No expt-ns ive equipment is n~eded . You can work in a corner 
of your basement or gara~:e with a few hours of work producing 
handsome profits. Ht>re is unexcelled opportunity for all ambitious 
people that want a profitable business of their own. FREE 11 ·· ~ ~ ~ I 
GREAT 0 p p 0 RT uNITIEs N 0 w! EMPIRE TRADES &. HANDICRAFTS, BOX 1340·PS9 ST. LOUIS, 110. 1 
Stop being a slave to a timt> clock! Stop worry_ing ab'!ut lay-'!ffs I Please send me free details about your BIG money making LIQUID 1 
and depre:;::;ions stealing your livelihood. NOW IS tht> t1me to hne I IVOR Y. I am anxious to get started in a profitable business of my 
up your own money-making business. We offer this great OJ?pOr· I own. P lease rush! I 
t unity to aggressive people. Get into :rour own profitable busmess I 
with LIQUI D IVORY. Get the FREE FACTS today! I Name . . .. . ...... .. . . . . . ... . .. .. • ........ . ......... . ...... . • .. 

.., .. c"''or>tlrl""'-1"" Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 1 
City . ...... ....... ... ............. St.ate. . . . . . . . . . . . . . . . . . . . . . . . 1 
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Shop Training in a Nationally 
Known School 

LEARN-BY -DOING-
GET READY IN FEW WEEKS 

Vastly Increased number o r radio r eceiv
e rs, developme n t o r FM broadcastlnJ1: . 
Installatio n or public addres s systems. 
demand services o r tro lned men who 
can repair , service set8 and eoulpment. 

BETTER TRAINING IN lETTER 

Fill Out, Cut Out, Mail Today 
; FACTS FREE f- Men Who W•ltt to Get AJte.d 
: COMMERCIAL TRADES INSTITUTE! Dept. C 19 
• 6312 N. BroadWAif, Chlcaco 40, I I. 
: Send tree Illustrated Brocburea and other lnlormatlon about the 
• field I bave checked below: 
: ( I R8dlo ( I Electrlcltlf . ' • ~a me .................•..•.....•• •.• ..•••• •• • • • •• • .• • • • • 

A ddrese .•.••••• . •• . •••••••••••• •• •••.••••• • ••• • ••• • • 

• • • • • • • • • • • • • • • • • Cl ty . . . . . • . . • • • • • . . . • . . . . . . • . . . . . . . State • 0 •• 0 • • .. • • • • • . ........ : 
~~~~~ .... 

EW 
oriqinal 

EAR!'\f AS 
YOU LEARN 

The First and Only Course of Its Kind 
By The Largest Approved School of Its Kind 
Now- for the first time-a fascinat
ing, 20-lesson , practical Home Train
ing Course in J ewelry Repairing, De
signing, Engraving, Enameling, 
Stone Setting, Plating, Polishing, 
Casting, Gem Setting, Soldering, and 

• 
Manufacturing. Prepares you for big 
earnings as an Expert Jewelry Re
pairman and a Master of Jewelry De
signing and Manufacturing in an un
crowded field. 

FREE 
DIAMOND 
INCLUDED 

With Working 
Tools as Part 
of Our Course. 

FREE FOLDER Write today! Get the full 
facts - then judge. ~urry -

. enormous need for Jewelry 
repair experts with Jewelry 1n constant need of repairs. Turn 
your spare time into profit. 

ILLINOIS SCHOOL OF WATCH REPAIRING 
2870 Elston Ave. Dept, JS-9 Chicago 18, Ill. 
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DOllARS STARTS 
YOUR OWN 
PRO I= I TABLE 
BUSINESS! 

Here are 3 amazing. n ew opportunities to get Into you r own 
hlghly·protltable, dignified business - without previous experience 
- regardless o r your age or sex. 1 . LIQUID S!fntfletic: MARBLE
Kasy t o make and Install beautiful syn thetic Mar ble Slabs-pour· 
lop; ! rom liquid state. Big Demand for k itchen and bathroom 
walls , etc. 2 . FIBRE·TITE FLOORING- Easy to 
make and Install - In a ny color or color combl· 
nation. Many ye ars wear. Dus tproor. Sound· 
proof. Vermlnproor. 3 . FLEXIBLE MOLDS-tor 
Plaster Casting , Sl.OO In raw materials makes 
up to a2:1 worth finished products. F. B •• Iowa. 
wrltea: "Am on Job that wil l net me $150 for 
4 days work." Get FREE details. No obllp;aUon. 
Write today! 

COMPOSITION PRODUCTS CO. 
S8S3 Delmar Blvd, Dept. 92 St. Louis 

GIANT 

Astronomical Telescope 
100 diameters m agnification. (10,000 area magnification) 
3 tnch diameter steel main tube 50 Inches long. Brass 
focusing tube. T ripod 6 feet high. Equatorial mounting. 
Rea dy to set up and use. Full power and clear vision 
guaranteed. Price $15.00. 20% deposit on C.O.D . orders. 

DEPT. BT, SUFFOLK SCIENCE SERVICE, MANORVILLE, N. Y. 

CRAI'T FINISHES SUPPLIES 
Material a to produce a profess ional llnlsb o n every type article. In· 
duetrlal ftnlshea !or the h ome craftsman's tae on wood, metal, plaa· 
tics. plaster, etc. Electroplating and sbop supplies. n o velty finishes • 
C8talOJ1: f ree. 
CRAn fiNISHES lox S 467 Arlington, VIrginia 

HOW 
toMab 
ART 

OBJEm 
with 

le o ftoot surfo,ing conrroctor ond sand both new ond old 
floors. Sanden are eo1y to operate and beHer still, you"r• 
r,our own bou. Write for latest *tell-all* boo~let entitled 
'Opportunities In Floor Surfacing*, enclosing 25 ce nh 
1~ col~ or stomps to cover handling. 

MOLD MAKERS: Now for the first time 
since the war . you can get superior natu
ral rubber molding compound at new low 
prices. Natural Rubber gives you best ~hys-

Ical properties; 70% concentration. high elasticity. 
freedom from permanent set. unusual elongation. Use 
FRANCIS Natural Rubber Red Latex to make longer
lasting molds. At our reduced prices you can produce 
more and better casts per mold. a t lower cost. New 
Illustrated Instruction Manual. showing how to mold 
and produce valuable novelties. gifts. accessories. 
mailed for only lOc (stamps or coin) . Price list fre!:! . 

• fr .. cia lu,!IIJ Ca.,aRJ, Dept. II· I, 1138 East Full .. St., CaiMIIohs I . Dh11. 

Box s 

PILOTS JACKETS 
(Lett) NEW AIR·CORPS StJR.PI.U~. 

B · l :l Style. Green p oplin . W arm al· 
paca llnlnlt . Gen uine Mouton tur 
c ollar. 4 Pockets. 36·46 $14.75. 
(Right) NEW A· 2 Style B rown 
Lenther, cloth lined. Zipper rront . 
36·4 6 ....... . . . . .•.. . $14.75 

,..,,.. Write fer FlEE illus. list .,..., Sao !lin 
Dr.ers seal ,.,,,,;. eacept C.O.D. 

Sati1/n~tW.. or MOflt'!l Bact 
CONSUMERS CLOTHING CO. 
2066 First Ave. New York 29 

c 
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An Ec o tt o ... 'i'cal , All-Purpose 

Gasolin~ M o tor 

I DEAL FOil USE ON 

• L.Jwa Mowc:n 

• Comprcuon 

• PumpJ • Scoott:.n 

• Milki~~:t Ma chfu s 

• Maoy Other Utcl 

AVAILABLE NOW! 
Su ,..,.., Ne.• tnl llhyUf Oc•lt:.r 

•• Write Dfrctt fOot f•f~ .. ,.ti•• Fetd ;u t • 

LEARN 

AT HOME 
The demand for men trained in chemistry is g reat . Big· 
pay job opportunities are growing by leaps and bounds. 
If you want to get into this fast growing, fascinating, 
high pay field by studying chemistry at ho me, write today. 
INSTITUTE Of PRACTICAL ' CHEMISTRY 

45 PROSPECT AVENUE, HAGERSTOWN, MD . 

ALL YEAR JOB TOP MEN' ONLY PLEASE 
If you're aelling successfully today, send your name and address 
on a penny p ostal. We' ll send details by. return Air Mail. 
Dealers earnings u p to $15,000 yearly. In business since 1931. 
See why our men are blggeat earning salesmen in sellinjl. 
RED COMET, INC., 702 RC BLDG., LITTLETON, COLO, 

\Vear when llllndlng, grinding, paint spraying, sweep. 
lng, dusting, Curnnce cleaning, etc. Handy as a pair 
of glasses. Just keep mouth closed and breathe throu~rh 
nose Ia all you do to operate . Protects a~ralnst nul· 
aance dusts , lint, coal, cement, grain dust, Hay F ever 
Pollen. Hns 9 aQ. ln . Alter . 
For EYE jlrotectiOtO again1t 114int I;PTOJI, dtUt•. 
oue•. /umeo , •moke, order our FoQ·Proo/ Rubber 
GOGGLES ••••••••• • .••••••••••••••••.••••• • 11.00 p.p. 

JUlY IIUn, De111. PS, 818 R. fllicllig1a Awe., Cltica1• 11 ,111 

WALL PAPER REMOVER 
Helps remove wallpaper quickly, safely and economically. One 
pin t makes five gallons o f solution. Merely apply with brush. 
allow to soak in thoroughly and strip off with scraper o r putty 
k n ife. One pint $1.00 pos tpaid. 
BEST WAY PROOUCTS COMPANY BOSTON 30, MASS. 

Ready to work 
lor you! 

THE OPEN SECRET 
OF LIFE MASTERY •••• 

Did you know, You do not have 
to remain as you are? That you 
can become something better? 
Why not wake u p and stop being pushed 
around? Dare to claim good health, the 
respect of friends, and success in your 
chosen field. Unleash the s leeping powers 
and energies equa l to life's demands. Our 
Home -Study Self-Discovery-Development 
Plan may be the very thing you n eed right 
now. Money back if you do not get re
sults satisfactory t o you. Write for FREE 
LECTURE and full details without obli
gation . TODAY. 

Chartered non-profit correspondence education 
lOth Floor W•shlncton Bide. Louisville 2. Ky. 

' I : : : 

eiEFIJCEIATIOI, RADIO, nECTBJCAL APPUAICE 
Service and Repair ••• a Combination Course in 
three opportunity fields. 

a PLASTEBJJG a busy field these dayal 
• UPBOLSTEBIIG--available. Los Angeles or 

Chicago. 
Here are three career fields offering many. opportvnitles to trained 
men, either Itt goocl paying positions or through a business of your 
owtt. GENERAL TRADE SCHOOLS' courses are PRACTICAL, INTENSIVI. 
Instructors are "'aster craftsmen who know the practical s ide of 
each fob. 

School hours are concetttratecl so thot ti"'e is availoble for takl ... 
pcilrt-tl- e"'ploy"'ant If cleuracl. 

l••ecliate Earollaaent. Courses Jlpproved for Veteraas 
JIYaUabJe for Non-Veterans 

General Tracles Schools 
1601 S. Wealern, Dept. PS 9-7, los Angeles 6, Calif. 
Pleota aencl ,... FREE information on your <ourHs aa checked below: 

Refrit ., lt.oclio, Elect. Appl Plastering Uphol•tering1--

Nome-----------------------------------------------Ag•--------

S~Ht'---------------------------------------------------------------
City-------------------------------Zone S!o.._ _________ _ 

Vatero 

VETEUNS GET 
SPECIAL PREFERENCE 
Railway Postal Clerks 
City Mall Carriers 
City Postofflce Clerks 

Non·Vetero . 

START 

$1,756 to 
$3,021 Year 
Prepare NOW For 
next Examinations 

~---------

I FRANKLIN 
I INSTITUTE 

I 
Dept. M81 I 

Ass't Statistical Clerks I Rochester 4, N. Y. 
Stenographers-Typists J · 
Storekeeper-Gaugers Rush to me, entirely free of 

Etc ' f charge. 32 page book with: 
• ::> (I ) A full description of U. S. 

32-Page Civil 8 Government jobs; (2) A Jist of 
Service Book I U.S. Government jobs; (8) Tell 
FREE I me how to prepare for a job. 

Mall 
Coupon 
today
SURE 

* 

I 
I I N arne ........................................................ . 

/ Address .................••..•............................••••••• 

I 
1 ............ ................. .... ........................ Vet? ........ ... .. 
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.WAR SURPLUS BARGAIN SPECIAL 
BRAND NEWI 
VACUUM-AIR 

HYDRAULIC 

FUEL 
PUMP 

Original Cost 

$45.00 
Now Only 

$995 I 

Postpaid in U.S.A. 

WORTH MANY TIMES THIS LOW SALE PRICE 
USE THEM fOR. 
OIL BURNERS 

SPRAYING 
MACHINES 

MILKING 
MACHINES 

COMPRESSORS 

VACUUM PUMPS 

HYDRAULIC 
SYSTEMS 

MANURE 
LOADERS 

PRESSES, etc. 

• 
Originally cos t $4:5.00. Used by the Air 
Corps to drive bombt>r de-Icer boots, gyro

scopes . a utomatic Pilo ts. etc. May be used as 
air or lluld pump- - f o r pressure or vacuum. 
Standard % Inch pipe thread with Inter
changeable ports. Will pump 7 lh gal, SAE 30 
oil per minute at :~oo RPM. Builds air pres
s ure of ao Ibs . per sq. ln. at 1000 RPM. Vac· 
uum will draw 26 ln<"hes or mercury at 17 50 
HI'M. Develops up to 1~0 I bs. per sq . Inch of 
hydraulic pressure, which In conjunc tion with 
a :l Inch hydraulic cylinder . will lift 840 Ibs. 
minimum . Runs f o•·ward or reverse. Self align
Ing shaft. Dlt> cast aluminum housing 6x4x4 
Inc hes. Has stainless alloy steel vanes and Im
peller. Made by Bencllx Avla. Corp. Spline 
terminal for direct drive- readily replaced 
with a pulley. Recommend a 1/4 H.P. or strong
er electric motor as source 
of power. Rated capacity 
1:100 RPM with high 
overload factor. Special 
price for quantity users . 
Complete Illustrate d re· 
port and Instruction b ook· 
let FREE with every 
pump. Send chec k or 
m o nt>IY order today. Post
paid n u.s .A. 

95 

GROBAN Supply Co 1522 So. Mlchla'anAvenue 
• Dept. PS8 ChiC:aco s. Ill. 

IN 90 DAYS 
AT BOMB 

Money· Making Career Open 
to Men and Women, ~• to so 
Hundreds of men and women between 18 and 50 make $10 to $20 in 
a single day giving scientific Swedish l\Iassage and Hydro-Therapy 
treatment•. There 11 bta demand from doctora, hospltala, sana
toriums and clubs. Graduates earn lau:e full time tncowea from 
these or in prtrate practice in their own offices. Others make good 
money from home treatments gh·en in spare time. Learn this in
tl'resting, money-making profession in your own home, through our 

home study course. Same instructors as in our 
nationally known resident school. You can win 
independence and prepare for future security 
by qualifying for your Diploma. Course can 
be complete(! in 3 to 4 months. l\Iany earn 
while they learn. B egin your training at once. 

Anatomv Charts & Booklet FREE 
Enroll now and we wlll include. at no extra coat, 
many needed supplies. Fit yourself to help meet 
growing demand for Scientific Swedish :Mauage. 
Send the coupon at once for complete details. 
Anatomy Charts and 32- Page Illustrated Booklet. 
FREE, postpaid. 

;;;;;;;;;;;-;;;;;;;;;;;;;;, --·------ -THE COLLEGE OF SWEDISH MASSAGE 
Dept. 770-L, 100 East Ohio St .• Chicago II, Illinois 

Please send me FREE and postpaid, Anatomy Charta, 32-paae 
Booklet and complete details on Home Training. 

Name ................... _ .... -•... - ..... _ .... - ... - .... _ ..•. -···-··········-··········-·-·····-··-···-···· 

Addreaa ............ - ...................... __________________ . ______ .._ ____ ...... - ••... - ... _·····-········- ···· 

CltY--···-···· .............................................. ........................ State .... ~ ................................ . 
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YOU can build your own business 
NOW in the new and flourishing field 
of coin-operated radios. We can show 
you the way to big earnings and a 
steady -income with TRADIO, the 
radio functionally desi&ned for coin
o~eration in hotels, tounst camps, hos
pttals, etc. Only a small investment is 
needed to assure yourself of financial 
independence for life. Write, u ·ire or 
phone for complete in/ormatio11. No 
routes sold. 

TRADIO, Inc., Dept. 0-9, Asbury Parle, N. J. 
Tel: Asbury Parle 2-7447 

Made to U.S. Army Specifications! 
IS-JEWEL 

Sturdy 15-Jewel ELGIN men's wrist watches. Waterproofed. 
Sweep second hand. Stainless Steel back. Unbreakable crystal. 
QUALITY 1 American made. Fully reconditioned with ONE 
YEAR GUARANTEE! Made for the U.S. Army Air Corps. 
They HAD to be good. SEND NO MONEY. Simply pay post 
man $18.95 plus 10~;. tax and postage on delivery. Cash orders 
sent postpaid. Limited supply. UNITED PRODUCTS CO .• 
7941 s. Halsted St.. Dept. WES-220, Chicago 20. Ill. 

AIR OR LIQUID TANKS 
Airplane oxygen tanks (used) good condition. holds up to 400 lbs. 
pressure; n on-rus ting s tainles s stee l. weighs 18 Ibs ., I 01.-2 ~a I. ca
pacity, 24" long x 1 2" dlam . . $4.98. Same specificatio ns 24' long x 
6" dlam .. weighs 5 lbs .. 3 R"al. capacitY . 52.98. Encls tappt>cl ror 114 " 
s tandard pipe threacl . Air ('heck·val ve t o fit tanks . $ 5 .00 va lue. 98c. 
Ideal ror comp re,.l't>d air tanks . some bottled R"IIS . o r liquids. water 
s upply for hous e tra ilers, compres s ors . lloa tlnR" rarts. buoys . net 
floats . air horn~<. air hr:lkt>s . e tc . 

Price8 FOB. Ka11sas City- No C'OD orders 
MIDWEST E!U\' ANYTHING CO. 

1520 Locust St. Kansas City. Mo. 
H1mdr eds of other bargains-Write / or circular 

Say You Saw 
It In Popular Science 

NORDEN BOMB SIGHT STABILIZERS . 
This instrument is about 112 the bulk of the famed NORDEN 
BOMBSIGHT. 26 vt DC 10,000 RPM. Heavy rotor mounted 
in ~imbals. Precession motor with magnetic clutches. Shipping 
we1ght 96 lbs. New, $25.00 . 
Navy Radar Stabilizers $17.50-Army Tank Telescopes $17.50 
-Dynamotors $8.00-Parallax Computers $50.00-Motor 
driven Fuel pumps $12.00. 
Send for bulletin. These bargains won't last-order today 

All items FOB Chicago cash with order. 
L. P. WEIS & CO.. 2929 N. Pulaski Rd., Chicago 41. Illinois 

BUSINESS AND JOB OPPORTUNITIES. HOUSINC::. ETC.. 
IN THE C ARDEN SPOT OF A MJ;RJCA. 

l l::i••nd lor this practical and REUABLE g uid e on every phase ol post -w ar Lo= 
I A;ngE,.es. compiled by an Economist at the University o f California crt Los An· 
geles. 70 pages include • Business and Employment opportunities .•• Housing! 
con ditions ... Complete list (ove r 3000) of e mploye rs in e ve ry trad.,, including 
names and addresses of pe rsonnel di recto rs . .. S eas onal conditions • .. Places 
of interest . . . Amusements. 
$1.00 POSTPAID. SEND CHtCK OR MONEY ORDER TODAY TO 

RE S E~. R C H ENTERP 
ao x c::. Dept. 2 

WtsT LOS ANC£1.£5 2S, 

Copynghted material 
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SEWING ~lACHINE 
MOTOR KIT 

.. . ' .. 

Shipping Wt. 4 lbs. 
ADJUSTABLE FOR USE 
WITH ANY TYPE OF 

SEWING MACHINE 
ANYBODY CAN INSTALL IT! 
Taku b11t a few •econd• 
Complttt set consists of: 
A-MOTOR & BRACKET, 

Universal AC or DC. 60 
cycle. 115 v. a-BELT, 
Long Wearln~t Rubber Belt. 
C-PULLEY , Sin~tleGrooved 
Steel Hub bed Pulley. D
BRACKET, New and Jm. 
proved. E-FOOT CON• 
TROL, 7 Step Rheostat. 
F-CORD SET, Extension 
cord fitted with plug and 
socket . . 

JOSEPH PASAAK, Box 153, Canal St., N.Y. 13, N.Y., Dept. P.S. 

We Sell Sc To $5 Items 
TO THE LARGEST USERS. 

SO, CAN SELL YOU TOO. 
Genuine Leather Billfolds. 3 Way 

zipper Picture. $8 doz. Other 3 Way. 
or straight zipper and without zipper. 
from $6 to $30 Doz. 

Big profits . . . Big Commissions. 
Discounts Large Orders. We make 
also. Belts. School Bags. Key Cases 
and other related items. and adver· 
Using specialties. 

Cost of samples small ..• Minimum 
Charge. Circulars Free. 

CUniNG LEATHER NOVELTY CO. 
48a Howard St. New York 13, N.Y. 

EXTRA INK CARTRIIJIE 
wltll BALL POINT Included YOURS 

----- -~ --- - ---~ ~-. 

-
. ----- . 
Cl 

To quickly Introduce 

N E W . BALL p E N I our new. smooth-writ· lnR" Cornpro Ball Pen. 
we'll Include free of 

extra cost, one easy-to-change Ink Cartridg-e with new Ball Polntl 
When pen needs refilling-, Insert extra "Gift" cartridge and keep 
writing! Meanwhile, return other dry cartridge-we'll re-fill for only 
15c plus 3c stamp. Satisfaction guaranteed. Pen has plastic barrel. 
nickel-plated cap, gold-plated clip. Hurry-before bargain offer with· 
drawn! SEND only 98c plus 2c for postage ($1 bllll-or we'll sblp 
COD. you pay postman .98c plus postage. fee. Order nowl COMPRO 
CORP., Dept. B-9, 4840 N. Linder Ave .. Chicago 30, Illinois . 

Ball-Bearing 
_SPEED WHEELS-

Dealers 
Wanted 

Juvenile wheels, solid tire 
7" wheels ........................ 60c 
6"' wheels ........................ 50c 
4" wheels ........................ 30c 

Semi-pneumatic tired wheels 
JL:! lt JL.75" .................... ~3.:!5 
JLO lt JL.7f>" .................... ~:!.7f> 
~ JC ~"' ••••••.••••••••••••••••• ~:!~()() 

Industrial wheels, for;heavy loads 
JLO lt :!.7f>" Je•i·,_· ........... ~6.7f> 
JLO lt :!. 7f>" li•"• .. ,.,. ,.,.. '•••· ~7 .:!f> 
~ :N: Jl~ .............................. ~.~() 
6 X 2"' .............................. $2.80 

FREE BLUEPRINTS WITH ALL WHEEL ORDERS 
Enclose cfteclc with order 

JIM BROWN TOY COMPANY 
1093 Home Avo. Akron 10, Ohfe 

SIHD lOR 

ALLIED'S Big 164 Page 

WRIT£ tODAY! 

SAVE ON 
EVERYT-HING 

IN RADIO! 

NEW HOME RADIOS 

164 Value-Packed Pages 
Send for your FREE copy of the 
most complete Buying Guide for 
Everything in Radio! Here's the 
Catalog for Servicemen. Dealers. 

. Soundmen.Amateurs,Buildersand 

SERVICE SUPPLIES 
-BUILDERS' SUPPLIES 

SOUND SYSTEMS 

Experimenters. Features the 
world's largest and most complete 
stocks of radio and electronic sup. 
plies-quality equipment at low
est prices! Get the speedy service 
and expert help you want from 
ALLIED-Radio's Largest Supply 
House. Depend on ALLIED! 

MORE THAN 10,000 ITEMS 
Get everything for every radio use: 
Latest type home radio models. 
phono-radios, recorders, commu· 
nications receivers, Ham kits, and 
gear, code apparatus. radio parts. 
tubes, tools, test instruments, pub
lic address equipment,- low·cosc 
easy-to-build radio kits, diagrams 
and matched pacts lists, largest se. 
lection of instructive radio books 
-all at lowest prices! 

ALLIED RADIO CORP. 
I 833 W. Jackson Blvd., Dept. 7-JJ-7 1 
~ Chico go 7, Illinois : 

: a Rush FREE 164-Page Cata!os I 
I I I Na11z~. •• • • • • •• •• • • • • • • • • • • • • • • • • •• • ••• • • • • • • • • • • •• 1 

' ' I Adtlrrss ••••••••• •• •• • • • • • • • • • • • • • • • • • • •.• • • • • • • • • • • I 
I I 

f C/11 •• , •••• ••., ••••••••• Zont ••• •• $tale... • . • . • • • • • • • : 
1 ',._ __ ,.. __________________ ... _ ... _____ .-/ 

• 
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T op q u ality hand 
micropho n e w ith 
c o n t r o l button in 

han d l e . HighlY 
s e n sI t 1 v e. Has 
rubber cove r ed 
cord and tel. p lug. 
Flne for use on 
borne recorders, 
public address 
systems, etc. 
Brand new-per
fect, Shp. wgt. 2 
lbs. Stock No. 

~!:h .. $1.95 
MESS KITS 

Regulation two
piece Army Mess 
Kits with folding 
handle. Used, btit 
perfect. Weight e Jbs. No. 69c 
A116-Ea •• 

\ 

POPULAR RECORD ASSORTMENT 
Flfq recorda of modem dance, race, blues 
and hillbilly selections. No two alike. Fa
mous name bands and artists lncluded. Used 
In juke boxes, but guar. perfect. Shipped 
exp. collect only-no exchanges or re
funds. Wgt. 28 lbs. $9 64 
No. A303-~0 records • • • • • • • • • 

No A300-25 Recorda. I 
All Dance. 
Wgt. 14 
lbs •....•• $4.88 

No. A301 - 25 · Rec
ords. Hlllbllly, Race 
and Jllues. 
Wgt. 14 $4 88 
lbs. Set •• , • I No. 302-25 Records. 

All Hillbilly numbers. 
Wgt. 14 $4 88 
lbs. Set. • • • 

The leather coat bu:v or 
the :vearl Brand new 
Army Air Force type A2 

,.,... with run length zip· 
per, shoulder strap a, 
knitted waist band 
and wrlsta and full 
satin lining. Finest 
horsehide - finest 
tailoring. Order b:y 
cheat size. Shp. 

19~v"' 

not 
thrOW· 
spear. 
Inches 

nOJIU a fine 
49c 

Genuine Elgin 16 
Jewel movement. 

Ideal for split 
second tlmlng 

In racing, 
sports, time 
study, etc. 
Full sweep 

second 
gradu· 
1/lOlb 

seconds. 
Stem wind, 
start, atop 
and reset. 
Used but 
A splendid 

..... !~:: $9.95 

FLEX. NECK FLASH LIGHT 
Ideal trouble shooter 's flash light. 
Flexible neck lets :you direct light 
around corners and Inaccessible SPOts. 
Brand new! Plastic case with BX type 
neck. Uses 2 standard tl.ash lll)'ht bat· 
terles. (Less batteries) Shp. wgt. 2 lhs 

SATCHEL POUCH 
Heavy canvas POUch. Ideal for tot. 
tng lunches, •hopping, bOQks, etc. 

H as 1lxl21nch 
pocket. Brand 
n e w , ·guaran
teed perfect. 
H as oversize 
flap with single 

strap fasten
ers.All3-

EACH 

$1.69 

Plastic 8 oz. Fla.sk 

7 LB. EXPERIMENTER 
PARTS ASSORT. KIT 

many times a low $1 79 
price. A130R-'1 lbs.. • • • 

No.20S 
Each $1.69 

RADIO 
HEAD

PHONES 
Extremely sens itive w ith 4000 
oluns r esistance. B rand new and 
fully guat·anteed. With moisture· 
proof cor d and phone p lug. A splen· 
did value for the radio serviceman 
and experimenter. $2 95 
A106-PAIR .......... • 
N ew SUJ? eraenattive phones. 
Al08- P a 1r •.• •••••••••• $5.95 

CAVALRY SPURS 
Genuine wishbone 
type cavalry spurs. 
Nickeled brass 9Sc 
A102, Pair ..• 
Al03 Spur straps 
per set of SOc 
four •• : • •••• 

SHERRILL COMPASS 
balanced Uquld 

accurately 
With 

LIFE PRESERVER BELTS 
Rtght from 
the lnva· 
slon beach· 
e s. Con· 
ststs of 
two air 
chambers. 

ORDER DIRECT fROM THIS AD 

May be Inflated automatically with 
"sparklet" cartridges or manually by 
attached hose. Adjustable In waist 
size. One air chamber guaranteed 
air tight - other may need a tire 
patch. All belts are used and slight
ly soiled but a bargain at this low 
price. No. 1261- $1 00 
Eac.h. • • • • • • • • • • • • • • • • • 

SPARKLET CARTRIDGES 
May be used with above belts. In 

~~~e~~f . • 1.o:. ~~0::~. ~~: -~~~· 50c 

Values galore! Hundreds of bard-to-find Items for home, shop 
and outdoors. Make remittances by money-o•'der, bank draft 
or personal check. Send 25o/o dePOsit on C.O.D. orders. No 
C.O.D.'s on orders for less than $5.00. Include sufficient 
postage on parcel-post orders-any overage will be promptly 
refunded. All quotations F.O.B. Chicago. Used Items and 
materials are guaranteed serviceable and as described. Your 
money back If not more than satisfied. 

Big Illustrated Catalog free 
WRITE FOR YOUR COPY TODAY 

Dept. PS947 
509.S. State St. 

CHICAGO 5, ILL. 

FISHING REEL 
Exceptional 
quality for this 
low price. Has 
rugged one piece 
frame. Ratchet 
drag. Single ac
tion. Attractive 
catalin handles. 
Brass bearlnfs for op. 
eratlon. Ful 100 llne 
capacity. Brand splen· 
did value at this 98 
price. No. F412, Each.. C 

RAIN SUITS 
New 2 piece rain suits. 
Of durable wear resist· 
lng water and wind 
repellent OD fabric. 
Bib style pants, zipper 
fty. Jacket has parka 
attached. Guaranteed 
100o/o weatherproof. 
Small, medium and 
large sizes. Sh$. wgt. 
3 lbs. 4 95 
No. 11549. Ea. • 

2 Man Mountain Tent 
Regula• 
tlon Ar
my type 
two man 
moun· 
talntent, 
complete 
w 1 t h 
poles, 
guy ropes, etc. Of durable ny· 
lon with reinforced seams. 
Ideal roroutdoorsmen, campers, 
etc. Shp. wgt. 1 0 lbs. A splen
did value, Stock $9 9 5 No. 202-Each.,,. • 

PUP TENTS 

Regulation Army Pup Tents of 
durable, brown canvas. Used, 
but In· good condition. Fine for 
campera, out<loorsmen, boy 
scouts, etc. Wgt. 8 $3 95 
lbs. A10G-Tent only • 
A110-Tent, new ..• .•• 57.95 
A101-Ropes, wooden poles and 
stakes for above, Per set $1.00 

27 LENSES, 
ALL NEW, 
PERFECT, 

For ex- ' perlmen- 1 

tal work · 
In optics. ~~~ 
Consists " of 27 precision ground and 
POlished prisms and lens ele· 
menta In assorted diameters 
and focal lengths. Big variety 
POsitive, negatives, etc. Actual 
value over 5100.00 $7 9 5 A519-27 PIECES . . • 

50 LENSES SEMI-FINISHED 
Lenses similar to above but 
not POlished. All are blanked 
and formed ready for PQllsh
lng. Negatives, pOsitives· and 
prisms In Crown and Flint 
glass. Worth many times this 
low price. A520.50-$1 9 5 LENSES, ONLY,,., • 

RUBBER SUIT 
Fits over your regular 
clothes and shoes. can 

be cat apart for waist 
high waders, hlp high 
or knee high boots, 

also arm length rubber 
gloves. Heavy gum rubber 
over fabric. Fine for those 
who work In the water, 
commercial fishermen,aew
er diggers, etc. All brand 
new! Wgt. 14 
lbs. No. 183 $4 9 5 
-Each....... • 

METAL TOOL CHEST 
All metal welded 
construction 16x 
Sl/:zxll overall. 
Has 5 roomy, easy 
slldln~ drawers. 
Hlngea drop f ront. 
Metal top and end 
handles. Use It for 
tools._ small parts. 
etc. ahp. wgt. 48 
lbs. Stock No. 

~:~~-. $9.75 
CAMERA TRIPOD 

Purchased from Gov't. Used 
but perfect. For cameras up 
to SxlO Inches. Folds to 32 
Inches, extends to 58 l.nches. 
Needs adapter to mount cam
era. W~rt. 14 lbs ; $4 95 
Stoc k No, 190, Ea. • 

C0pypghted m tenill 



Classified Ads only 70c per word per insertion, payable in advance. Minimum 

ad 1 0 words. To be included in October issue copy should be in our office 

by August 29th. October issue on sale October 1st. 

. • •• 
' 

POPULAR SCIENCE MONTHLY-351 FOURTH AVE.-NEW YORK CITY 1..0 

AUTOMOBILES 

BUILD automatic clutch. ac:ootera. midget 
autos, tractors. shop machines. Catalog 
Free. Nichols Equipment co., Dept. 212. 
Purvis. Mtas. 

SEI·L personal lntttaled individualized 
belts. buckles with beautiful raclnr em
blems of big cars. midgets, mot~rc7cles, 
also available in lapel . pins, tie holders. 
Past profits. Repeats. Write today. Spe
clal outfit offer. Hook-Fast Specialties. 
Dept. 29. Box 1425. Providence. Rhode 
Island. 

BOLL YWOOD Hot-Rod Manual; plana. 
photos. lnstructlona, fast FOrds. $1.50 P.P. 
Racing parts list. 25c. P . P .. Hollywood 
Hot-Rod. Box 86268. Los Feliz Sta., Holl7-
wood 27, Calif. 

RACING Car performance for all cars. 
Complete specifications. $1.00. Increase 
power. speed. Special "Custom-built" 
equipment. Free literature. Write Lee 
Motorcratt. 1412-B Great Northern Bldg .. 
Chicago 4. Ill. 

DUAL TONE Chr7stalline packed Muftlers. 
Single or Twin Mumers tor all cars. Duals 
priced complete' VS's $23.00. Six Cylinders 
$33.00. eight cylinders $38.00. Large 
Chromed Tailpipe extensions $3.30. small 
curved $1. 70. Carburetor Velocity Stacks 
$1.30. Chromed station wagon stacks $15.00. 
Penders skirts Torpedo. Streamline. Tear
drop, square $19.95. Request Catalogue. 
Dualtone Mu1Ders, 2636B India Street. San 
Diego 1, Oaut. 

PERSONALIZE your car with your own 
handsome name plate on dash. Choice of 
red, green, onyx or black $2 each postpaid. 
Free literature. WWlam Redmond. 95 Sum
mit Avenue. Summit, New Jersey. 

AUTOMOBILE Racing Book. Pltth Edi
tion-Revised. Telta how to build dirt 
tracks bodies, frames, engines. Records, 
superchargers, rules, formulas, plans, 
stock conversions. roadster racing, fast 
Fords. $1.00 postpaid; $1.15 C.O.D. Ray 
Kuns Department 274, Madwnvijle, Cin
cinnati, Ohio. 

PHOTOGRAPHS, World's Finest Auto
mobiles. Ll.st 10c. Box 1028. Minneapolis, 
Minnesota. 

HOTROD and fast stock car equipment. 
Heads, manifolds. camshafts. dual muf
flers. List 25c. Ford-Chevrolet hopup In
structions. $1.00 Specify. Alden Motors. 
Oakland City. Indiana. 

CLYMERTON,E Twin Muftler Sets. beau
tiful sound. complete with neceasary welded 
pipes. E-Z Installation. Ford v -8. $20.00. 
Chevrolet set with split manifolds. $37.50. 
Specify car model. Clymer,. Dept. B-94, 
2125 W. Plco. Los Angeles 6. Callf. 

"BUILD speedy Midget Track Racer 
from castoff parts I Plans. specifications. 
construction information. $1.00. Motor 
Supply, Box CS-1682. Toledo. Ohio." 

AUTO racing marazlne subscriptions. 
Pac11ic Speedway News, $6.00 yearly. Na
tional Speed Sport. $4.00. Illustrated 
Speedway News. $4.00. All give complete 
data midget . big car race res ults. Sample 
copy each 50c. Specify publlcatlon wanted. 
Clymer, Dept. B-92. 2125 W. Plco, Los 
Angeles 6, Calif. 

CLYMER'S Htatorlcal Motor Scrapbook 
No. 4. latest Clymer book old cars. motor
cycles. Postpaid $1.50; De Luxe Edition, 
$2.50. Clymer, Dept. B-98. 2125 W. Plco. 
Los Angeles 8. Calif. 

KAISER-FRAZER. Floyd Clymer's new 
book (no connection with K-P factory) 
gives complete uncensored. Impartial report 
3000-mlle test run with Kataer. 100 photo
graphs; describes new Pike's Peak closed 
car record. Kans.as City-Denver record 
run. economy test. Opinions of 3000 K-F 
owners. Complete breakdown of equipment. 
units used. Read good and bad about K-P 
cars. No punches pulled. $l.50 postpaid. 
De Luxe edltlon $2.50. Clymer. Dept. B-91, 
2125 W. Plco, Los Anceles 8. Callf. 

1947 INDIANAPOLIS "500" Race Hlatory 
Book. Complete details every car, driver 
competing. 100 photos. charts. drawincs. 
$1.00 postpaid. Large complete Indlanapolla 
Race Hl.story Book. 352 pages, 1100 Illus
trations. all data 1909-1948 Inclusive. Post
paid $3.50; De Luxe Edition Pabrlkold 
binding. gold lettering, $5.00. Clymer. Dept. 
B-90. 2125 W. Plco. Los Angeles 6. Oallf. 

MAKE your Ford fast! Complete detaUs. 
photographs. How to construct 120 mph 
Hotrod. $1 postpaid. Callfornla Blll, 
Box L-2. Eaglerock. Los Angeles 41. Calif. 

AUTOMOBILE Racing Sixth Edit ion. 
100 Ulustratlons. Working drawings with 
building Instructions for Ford-60 midget. 
California roadster. Oflenhauser racer. De
tails on racer parts. Sample ent rance blank. 
World's record 158.5 M.P.H. rear encine 
four-wheel drive car. Interest ing Informa
tion for fans. drivers. mechanics. $2.00 
postpaid; $2.25 C.O.D. Ray Kuns. Depart 
ment 62. Cincinnati 27. Ohio. 

" CUSTOM-Styling" Manual. Easily make 
car look Hollywoodlzed. custom built. ultra
beaut iful! New. slmpllfied custom1zing
Restyllng-8t ream1Jning methods. Inst ruc
tions. Illustrations. Plans for acceasories. 
refinl.shlng. mumers. model changes~us
tom. sport. continentals. " Town & COun
t ry". etc. $2. Almqul.st Engineer lor. Box 
660-S. Brooklyn 1. 

WATER InJection For your car. More 
power. smoother performance. Wrench In
stalls 1n half hour. $14.85. Free booklet 
sent on request. Spee-Dee Products. 2409 
South lOth Street. Tacoma 6, Washington. 

SPEED & Mileage Manual - Obtain 
greater speed. mileage, racing performance 
from any automobile I Includes simplified 
methods. speed tuning. gas saving secrets
Instructions on build~£ economizers. speed 
equipment. duals. m er!f, superchargers. 
racing fuels. fast conversfons, "Hot-Rods. 
Parts lists. $1.98. Almqul.st Engineering, 
Box 660-S. Brooklyn 1. 

FORD Fuel Pump Revived . on car In 2 
minutes. Complete Instructions $1.00. De
tails 10c. Research Mechanic, 1418 Glen
wood, Glendale 1. Oallf. 

CUSTOMIZE your automobile. Over 50 
photographs. up-to-minute book tntelll
gently presents numerous restyling Ideas. 
Instructions. speclfic changes. etc.. post
paid $1. Post Publlcatlons. Box 723-SO, 
Arcadia. California. 

SEE our ad under Motorcycles for 
midget racer bargatna. Mldlet Kotora Di· 
rectory. Athena. Ohio. -

MUFFLER Manual. Convert your own! 
Hollywood mellotone construction detatls; 
duals on Vee. straight engines; diagrams. 
postpaid $1. Post Publications, Box 723-MC. 
Arcadia. California. 

1947 SUPERIGNITIONITER. $5.50. Atomic 
pep. starting. mileage. 12 improvements. 
50 cents. EG Mfg .. Elmsford. N. Y. 

USED-CAR Handbook. saves you dollars . 
grief. Photographs. complete comprehen
sive tests. dealers' t r icks exposed. "Judging 
the Used Car." postpaid $1. Post PubU
ca tlons. Box 723-TC. Arcadia. California. 

13 AUTO SUPPLIES & EQUIPl\lENT 

HAVING Car Trouble? New. Used, guar
ant-eed auto, truck parts save money. 
Transmission specialist. Describe needs: 
Immediate reply, VIctory, 2930~~ No. Weat
ern. Chlcaro 18. 

GRILLES for most all cars. Meyers 
Auto Parts, 820 Dryades, New Orleans, La. 

NEED Auto Parts? We hnve them. New 
and Rebuilt. Prompt Shipment. Write Re
quirements. Save Money. Buy Direct. Fac
tory Warehouse . Mechanics Auto Parts. 
3807-BI North Ashland. Chicago 13. 

BURN Water! Easily convert any auto
mobile or tractor (1917-1947) to amazihg 
" Water InJection" (like fighter planes) for 
only $1.00 cost. Five gallons gasoline saved 
pays for installation-Many owners save 
that much f uel In one day's driving! More 
power-cooler. smoother engines- Up to 33 
miles per gallon. Copyrighted Installation 
Manual. complete Diagrams. Instructions. 
Directions. etc. Send dollar today. New
bouse Industries, 5941-P Hereford. Los 
Angeles 22. Calif. 

FILLING Stat ion Operators. Use your a ir 
compreasor to make interloclting concrete 
building block. Good profit possibilities 
with four hundred dollar investment. Free 
literature. Delaware Indust ries. Dept. 25. 
Muncie. Indiana. 

BURN water in your car. Costs less than 
gas, more POWer: Cleaner motor. Mall card 
for data on $17.50 Octa-Gane Water In
Jecting Carburetor. Ralph A. Shade. 563 
Lake Road. Webster. N. Y. 

GOLD Decal Automobile Initials 1 W' 5c 
each. Breth Decal service. 1242 No. Persh-
Ing. Wichita 6, Kansas. , 

GUARANTEED air vent needle valve re
places idling screw. Saves gas. More power. 
smoother motor. Dollar. Free Information. 
William Redmond. 95 Summit Ave .. Sum
mit. New Jersey. 

MANIFOLD Whl.stle--lmltates "Wolf 
Whistle". Siren. etc. Installed on any car 
manifold In fifteen minutes. Send $8.00 to 
Protecturod Company, 4033 Windsor # 5, 
Youngstown 7. Ohio. 

BODY And Fender Repairs easy. profit
able with New Hobart A.C. Welder. Ranges 
for sheet metal to heavy frame work. Write 
for Pree Catalog. Hobart Welders. Box 
P-972. Troy, Ohio. 

AMAZING dlacovery. Master Glaze, puts 
brilliant glaas-lllte surface on cars. Pree 
sample. Information. Big commtaslons. 
Master Glaze. Dept. 621. 7720 Harwood, 
Milwaukee. Wise. 
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TIRES-Slightly used, all popular sizes 

for cars and trucks. Write for complete 
list. Midwest Tire Co., 2012 'Locust, 
St. Louis 3. Mo. (Dept. 5). 

OIL pumping motors- brought back to 
normal without ring Job. Send address on 
postcard for free details. Mullner Co., Box 
3102. St. Paul 1. Minn. 

14 AUTO TRAILERS 

BUILD your own Trailer! Save Money! 
Have every feature you want! Plans for 
House. Sport, Camp and UtilitY trailers. 
Catalog describing 9 modela lOc. (15c in 
Canada and overseaa). Jim Dandy, Box 
125-B. Wausau. Wisconsin. 

TRAILERCOACHES - learn about all 
types-sports. living or travel. Approxi
mately 100 pages monthly-magazine tella 
all. Special rate. $1 the year. Trail-R
News. Box 431-C, Glendale, California. 

91 l\IOTORCYCLES, BICYCLES, 
SUPPLIES 

LAROE stock Indian parts. Expert mo
tor rebuilding. New and rebuilt Chief Mo
torcycle. motors only. Indian Motorcycle 
Sales. Kansas City 1. Mo. 

WHEELS, Tires, Tubes for Motor Scoot
ers. Midget Cars, Wheelbarrows, and In
dustrial equipment. All sizes. Bicycle Parts, 
accessories. Lararest stock in United States 
Send dime for Jist. OycJe Transport Com~ 
pany, 1241 S. Michigan Ave., Dept c. 
Chicago 5. Illlnols. · · 

WHEELS I Build wagons, scooters mbw
ers, trailers, wheelbarrows, rroceri carts, 
baby carts. Play pens, baby carriages 4" 
to 16" . Free list. Trulsen Mfg. Co .• &Ii E. 
31. Kansas CitY. Mo. 

WHEELS Of Every Description. 10 x 2. 75 
Single valve tube pneumatic wheels@ $7.25 
each. 10 x 2. 75 Semi-pneumatic wheels @ 
$6.75 each. Write us for free catalog. Jim 
Brown Toy Company, 1093 Home A venue, 
Akron. Ohio. 

HARLEY -Davidson Parts. accessories. 
batteries, and tires. 24 Hour Service. Au
thorized factory dealer. Philadelphia Har
ley-Davidson Company, 857 North Broad 
Street, Philadelphia 23, Penna. 

"CUSHMAN motorscooter $15, Shaw bi
cycle motor $15. Harley-Davidson Motor
cycle $35! Send 25c for bargain catalog 
# 8 . packed with money saving buys In 
motorscooters. motorbikes. midget cars, 
motors, wheels. tires and parts. Gail and 
Company. 538 Erie, Toledo, Ohio." 

"PROFESSIONAL Midget Racer. Mo
tor-scooter, Midget Roadster. and Midget 
Motorcycle. Plans. specifications tor all 
four contained In 1llustrated handbook, 
25c. Blg list bargain priced used motors. 
motorscooters. Servicycles, etc. , included 

· free! Midwest, 3839 Drummond. Toledo. 
Ohio." 

1% HORSEPOWER from Y and similar 
Briggs and St rattons. Instructions $1.00. 
Parts, Transmissions. Alden Motors, Oak
land City, Indiana. 

"BUILD America's lowest priced motor· 
scooter speedster! Complete plans, speci
fications. $1.00. Big list bargain priced 
used motors. etc.. Included free 1 Motor 
Supply, Box 1682·CS. Toledo. Ohio. " 

"CUSHMAN Motorscooter $20 (includes 
motor and extra t ires) . Midget Racer $'15! 
Send 25c for big Summer catalog # 938. 
just printed, listing these and scores of 
other sensational bargains in motors, 
wheels, motorscooters, motorbikes, Servi
cycles. tires. etc. Associated, Box CS-1764, 
Toledo, Ohio." 

MIDGET Racer with three speed trans
mission $35; Briggs motorscooter $25; 
Three wheeled motorscooter $45; English 
motorcycle $100; gasoline motors $5 up; 
outboards $25 up; plenty brand new 2 
horsepower motors in factory crates; plenty 
midget racers for h ighway use; over 6200 
small balloon tires for motorscooters and 
small cars. (Mailorder only). Send 25c for 
Big War-Bargain catalogue Number Twen
ty-One, just out. listing the above and 
hundreds of other bargains in new and 
used motorscooters. motorcycles. midget 
cars, motors. transmissions. automatic 
clutches, pa.rts. plans. etc. (35c by First 
Class mail. ) Midget Motors Directory, 
Athens. Ohio. 

64 POPULAR SCIENCE 

MOTOR-CYCLE, Parts. new and used, 
Harley, Indian, Henderson, Super-X. List 
toe. Ballak, 811 N. 9th. St. Louis 1. Mo. 

MOTOR Scooters. bicycle engines. 120 
mlles gallon. Dime for catalog, Clymer, 
Desk B-95, 2125 W. Pico, Lse Angeles 6. Cal. 

1.6 AVIATION 
GIANT Glider Kites. Double. 14x10 ft. 

Lifts 100 lbs. , tows oar, etc. Cost Govern
ment $108. Yours for $20. Satisfaction 
guaranteed. Great Northern Mart. North 
Adams. Mass. 

PROPELLERS - Especially designed 3 
Blade, 2 Blade. for ice-snow sleds, boats. 
Literature. Standard Aerocraft, Box 387, 
Ft. Worth. Texas. 

"SENSATIONAL bargains In used Cubs, 
Taylorcrafts, etc! Big, thousand-Item cata
log, 25c. (Includes listings of 'easy to re
pair' crackups.) National. Box 1682-CS, 
Toledo. Ohio." 

VETERANS: Flight training under the 
O.I. BDl. Private, Commercial and Flight 
Instructor Ratinrs. Write for information. 
Gottschalk School of Aeronautics, Adrian, 
Michigan. 

I AVIATION INSTRUCTION 
TRAIN For Aviation Mechanics High 

Salaries. This famous school approved for 
veterans. Immediate en.rollment. For in
formation write California Flyers. Depart
ment PS9. Inglewood, California. 
l9 ELECTRICAL 

SUPPLIES & EQUIPMENT 
ELECTRIC Pencil: Writes. Engraves all 

Metals. $1.00 postpaid. Beyer Mfr .. 229-C 
Dixson Blvd.. Uniontown. Penna. 

FURNACES. conversions. Gas, oil. L.P. 
Easily sold. Card for literature. Thuman 
Equipment. 1225 Fifth Ave .. St. Joseph, 
Mo. 

LAMPB-All parts to build or repair. 
Catalog lOc. Gyro Lamps, 5416B Clark. 
Chicago 40. 

ALUMINUM fan blades. correctly bal
anced. ~11" bore $2.25 each. All welded 18" 
guard $2.50. Ted Riseman, 207 North Fifth, 
Springfield, Illinois. 

ELECTRIC Pencil-writes. engraves all 
metals. Battery model $l.OG-110 Volt 
model $3.00 Postpaid. C.O.D.s accepted. 
Reb Industries. Dept . 265-CP, Elmhurst. Ill. 

SOLENOID Assembly. All New! Contains 
over 1 pound magnet wire. Over $30 value. 
Special $1.50 each. Four for $5. No COD. 
"Amazing Bachman's", Dept. UA. 23 Her
man St .. Rochester 5. N. Y. 

GAS-MIZER. The superior hot water sys
tem with aut~mat1c convenience: "bucket 
a day" economy. Soon pays for Its low 
cost in aa.;; saving and comfort. Easily In
stalled. Write for literature. Safty Con
trol Company, 2519 Wilson, Arlington. Va. 

A.C. 110-VOLT Motors. Selsyn Syncro 
Differential-New in ~rlginal Package. A 
Bargain at $1.75 while they last. Lyell 
Hardware, P.O. Box 5. Rochester 11. N. Y. 

JONES Cable St ripper-$7.50. Send for 
folder. Jones Tool Co., 4505 Rainier Ave . . 
Seattle 8. Wash. 

BLOWERS, Exhaust fans. Oil and gas 
furnaces. ftoor furnaces, burners, circu
lating heaters. Water heaters, u.nit heaters. 
Stokers. Sump pumps, Hot Water Circula
tors. Users. Dealers. Supe.rior, 120 Elnido, 
Monrovia. Calif. 

SELSYN motors, Bendix 3%" x 5W' 
heaVY duty 115 volts. 60 cycles. $10.25 per 
pair. J . A. Webet, 150A Maple. Hershey, Pa. 

ELECTRICAL Examination preparation. 
See Quiz Book ad under Educational and 
Instruction. 

FLUORESCENT llghts. Make you own 
. . . ideal for home and shop. Complete 
elect rical parts for 20-watt fixture with de
tailed Instructions. Postpaid only $2.00. 
Write F luorok.it. 332 E. Reservoir, Mil
waukee, Wisconsin. 

140 WEJ~DING, SOJ,DERING 

"BUILD-Ur-Own" portable arc Weider. 
Save $300. Easy with Hobart Generator 
p lus auto engine. Write for Free Book. 
Hobart Welders, Box P-973. Troy, Ohio. 

NEW Model electric welder 110 volt AO• 
DC; will weld all metals· easy to use, 
full directions. Complete with power unit, 
flame and metallic arc attachments, car
bons, fluxes, rods, mask; all for $19.95-
Used by the Navy. Magic Welder Mtg. Co., 
239-PB-9 Canal St.. New York City. 

A.C. WELDERS. llOv welds W' steel $29. 
Paul Morris. 1850B State St, Schenectady 
4. New York. 

COMPLETE new welding outfit includ
ing.Torch with four tips, Two guage Regu
lators, Hose, etc; $59.75. We sell Oxygen 
and · Acetylene Cylinders outright. No 
Rental. free literature. A-A Welding Sup
ply Co. , P9228 Ada St., Chicago 20, Ill. 

SAVE 50% on Electric Welders, Acces
sories. etc. Holgerson Co .. C.anton. Kansas. 

WELD. cut, braze with gasoline! Amaz
ing discovery shatters costs. Range jewelry 
to railroad steel. For farm. factory, shop. 
New opportunities. New wealth. Important! 
Investigate. Matthews Mfg. Co., Calgary 
22. Canada. 

NEW Aircraft Generators-War Surplus 
-Only $39.50. Original cost $250.00. Can 
be converted for use as welder. electric 
plater. fast battery charger, auxiliary 
power unit. etc. Model R . 2. volts 25 to 30, 
300 amp. d .c., shipping weight 69 lbs. Size 
16"x7'". Air cooled. Immediate shipment. 
Original crates. Check with order t-o save 
time. Greer, 460 South State Street, Dept. 
297. Chicago 5, Ill. 

SILVER Solder Brazing makes strong 
unbreakable leak-proof joints all met.al. 
Simplified instructions 50c. Supplier han
dled . .Anierlcan Products, 831 Lowell Blde., 
Ohlcago 5. . 

SILICON steel 29 gauge strips 30"x2,.-5. 
50 pounds $6.00 F.O.B. Ernest Noyes, 
32328 Bru~,h. Roral Oak R5, !4ich. 

6 Am CONDITIONING & HEATING 
HEA TINO. L.P. Oases. Floor and Base

ment Furnaces. Conversion Burners. Free 
Literature. Peerless Sales. Lincoln 6, Nebr. 

HEATING and airconditiontng equip
ment. Write Moore Equipment Company, 
L incoln 6 . Nebraska. 

80 'AIACmNERY, TOOI.S, SUPPLIES 
ELECTROPLA TINO booklet Includes full 

directions for plating jewelry, small parts. 
metalllzing baby shoes. 50c. Hoover & 
Strong. Inc .. 115 w. Tupper Street. Bu1falo 
1. N.Y. 

DRILL GRINDER-Grinds -drUls to fac• 
tory accuracy. Calipers with direct reading 
scales. Circle cutters. New Tool grinder. 
Lowest prices. Free literature. Factory. 
811-A Ea.st 31st. Kansas City 3. Mo. 

MACHINE Tool Castings for woodwork
Ing and metalworking tools. Machine them 
yourself, save up to 80%. Catalog describ
ing 23 Lewis Tools and projects sent for lOc. 
Lewis Machine Tool Co .. 3217 Unt.on Pacific 
Avenue. Dept. S. Los Angeles 23. Calif. 

GEARS For inventors, experimenters. 
model makers, schools, work shops, lab
oratories. etc. Government surplus made 
of brass, bronze, dural steel and stainless 
steel. 12 matebed pairs; 24 gears, bevel, 
spur and ratchet . List price $12.00, our 
price $2.50. 25 matched pairs; 50 gears, 
includes larger gears. also sets of worm 
gears. List price $30.00, our price $5.00. 
Limited quantity. Order now. Write for 
our bulletins on ball bearings, rectifiers, 
Relays, Selsyns, Horns and government 
surplus materials. Met Exchange, 323 Ca
nal St reet. New York. 

WORK wanted for hand Turretlathes. 
Olenbern Machine ·co .. Youngwood. Pa. 

ORIGINAL Patented Dr111 Grinding at
tachment. imitated but never equalled. 
$2.80 postpaid. E Z Mfg .. 327 California. 
Burbank. California. 

WE offer 60 tons of new war surplus 
bolts. nuts. washers. screws, etc. All popu
lar sizes. A good mixture for hobby shops, 
garages. machine shops & farms. A big 40 
lb box for only $6.85. War Surplus Co., 
M.orris & John Sts., New Brunswick. N. J. 

AlR Driven Rivet Guns Used but Guar
anteed to Work. $5.95. Art's Surplus Mart . 
I329W Florence Ave .. Los Angeles. Calif. 

SHEBEL Saw Filer. $7.50. Files all saws. 
Free trial. Circular. 730A So. 2nd St .• 
Milwaukee 4. Wis. 
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SCIENCE OPP01lT6NITIE8 
WAR Surplus In small tools for machine 

shop Send 10c for bulletin. Travers 
Tool · Co., Dept, s. 6 Court Square. Lon1 
laland Oit:v 1. N. Y. 

WELDERS. electric are. Models and 
sizes for all requirements. D.O., A.O. 150-
600 Amp. Portable, Stationary. Prompt de
livery. Reasonable Terms. Write for Free 
Catalog. Hobart Welders. Box P-974. Troy, 
Ohio. 

12"' BAND Saw, tilt ing table. 0111te bear
ings, all grey !ron castings. $35.00. Write 
for circular. Backus Machine Co .. Boyd. Wise. 

V BLOOXS at low prices. 10 sizes for all 
purposes. Free Literature. MUes Products. 
2532 Wabash. Chicago 16. 

MECHANICS- Machinists- Hobbyists 
Note! - Amazing Dual -Drive Assembly. 
geared '1 to 1 reduction, Is driven by pawer
ful 1/5 HP AO or DO Motor. Operates on 
6 - 27 - or 110 volts with transformer. 
Simple standard attachments convert this 
amazing unit into a dual- hand or table 
drill - polisher - buffer- router- sander
countless other uses. May be used as indi
vidual drill- sander-etc.. by detaching 
flexible d.rlve shaft. This wonder machine 
shop all in one comes set-up as dr!ll 
equipped with 3 flexible drive cables and 
mount ing bracket. Original cost to Gov
ernment over $300.00. Now! While they 
last, $19.50. No COD. "Amazing Bach
man's" . Dept. UA, 23 Herman St. , Roches 
ter 5. N. Y. 

ELECTRIC Hand Sander complete $14.85, 
free circular. Kalder Engineering, 255PS 
Charles. Orand Rapids 6, Mich. 

GEAR Reductions! Values ranging from 
, 500 to $1100 each. All New ! Complete with 
Az HP motor AO or DO 110 volt. 25 to 60 

cy, Single phase. Variable speeds. Bearing 
assembly with m.achined gears. Absolu tely 
the thing for sanders-Polishers-winches 
-holst-conveyers. Adaptable for many 
uses. Special $39.50. No COD. "Amazing 
Bachman's", Dept. UA, 23 Herman St reet. 
Rochester 5. N. Y. _ . 

LONG'S Index Head for the 'Laihe. Mill
Ing Machine. Drill Press. etc. Write for 
folders. Satisfaction guaranteed. Box 537. 
Torrington, Wyoming. 

FLEXIBLE Drive Cables. All New ! Three 
sizes. 10"-25"'-72"'. Adaptable for many 
uses. Over $5.00 value. Combination offer 
of all 3 sizes. while they last $1.75. No 
COD. "Amazing Bachman's", Dept. UA. 
23 Herman St . . Rochester 5. N. Y. 

DRILL GRINDER for twist dr1lls $2.95. 
See ad on page 258. 

W4NTED machinist tools. Send tools . 
get cash. Satisfaction guaranteed. Wm. 
Gruer. 460 Ryerson. Elgin, Illinoi.s. 

MACHINIST'S tools, supplies. Low 
prices. Precision Tool Service, 55 E. Wash 
ington, Chicago 2. Ill. 

LOW -PRICED Power Tools. Metalwork
ing and Woodworking. Machine Service. 
Newfane 1. Vermont. 

1'7 BA'rl'ERIES, 
GENE.RATORS, ETC. 

MOTOR 25c. Flashlight cell operates. 
Parts complete plus inst ructions. Two 45c. 
Eltro Company, 171D. Deer Park. N. Y. 

19 BOATS, OUTBOARD 
1\IOTORS, ETC. 

FULL size, cut to shape boat pat terns. 
blueprints. 7%- 38 feet. Illust rated "Build 
a Boat" catalog, lOc (coin). "How to Build 
Boats" book, $1.00. Cleveland Boat Blue
print Co. , Dept. A-77. Cleveland, Ohio. 

MARINE Power- Easily convert any 
Ford and Jeep motor (domestic and for
eign) with Osco parts and kits. Complete 
catalogue 25c (coin). Osco Motors Corp., 
20200 E. Orleans St.. Phlla. 34. Pa. 

" PLYWOOD Rowboat and Motor Boat 
K .D. Kits. Assemble and save up to $57.50. 
Three popula r models. Resin bonded, water
proof plywood construction. Easy to assem
ble in spare time. Write for free literature 
and complete specifications. C. R. Dllla
gaugh Boat Co .• 7928 N. E. Mallory. Port
land 11 . Oregon." 

NEW. used. rebuilt mar ine motors. Ma
rine conversions, fittings. Free Ca talog. 
Stokes Marine Supply, Dept. 23, Cold
water, Mich. 

"MARINE conversions for POrd and Jeep 
engines. Catalog lOC. Lehman Manufactur
ing Company. Department A. Newark 2, 
New Jersey." 

MOULDED hull kits r~.uty to auemble: 
p lywood building kits $35.00 up: marine 
type sheet plywood. Send $1.00 for liter
a ture plus Wm. Deeds Book- "Plywood 
Boats." Marine Mart. Buffalo 7, N. Y. 

KAYAK Blueprints. Deluxe Models
catalogue tOe. Viking Kanoes, Merrick, N.Y. 

MARINE catalogue 15.000 deliverable 
items, pictures and prices. Send $1.00. 
Marine Mart. Buffalo 7. N. Y. 

"$35 SEA Shell pre-fabricated 8' plywood 
rowboat . Free· lllustrated catalog. Hagerty. 
Cohasset. Massachusetts." 

CATALOGUE-over 30 world's best ply
Wood designs sent with Wm. Deeds book. 
" Plywood Boats." Send $1.00. Marine Mart. 
Buffalo 7. New York. 

CARTOP Rowboats. Kayaks. Weldwood 
ready cut kits. Booklet. E. J. Croot Co., 
#103-E, Basking Ridge, N. J . 

FIR Plywood-Waterproof marine grade 
for boat-building. w· thickness 48"x96" 
$6.40; 48"'x144"' $12.48: 48"x192" $16.64: 
%" thickness 48"x96" $9.60; 48"'xl44" 
$15.84; 48"x192"' $21.12; ~~" thickness 
48"'x96" $11.20; 48"x144" $18.24; 48"xl92"' 
$24.32. Terms: Cash with order; shipment 
by e:rpress or freight. Carmen-Bronson Cor
poration. Dept. M-5. Mount Vernon, N. Y. 

SEXTANT-plastic, colorful. accurate to 
five miles. Excellent for cruiser or den. 
Decorative and practical. Only $10.00 post
paid . Joel. 103·09 Farragut Road, Brooklyn 
12. New York. 

51 ENGINES, MOTORS, ETC. 

MOTORS! ~2 HP.-All New-High Speed 
110 volt. 25 or 60 cycle. d.c. converted to· 
a. c . . ball-bearing motors with forward and 
reverse switches. Actual cost about $100.00. 
Now $19.50. three for $50.-or-same motor 
without reverse switch $15. Three tor $40. 
Count less uses for home mechanics. Order 
today! No COD orders. " Amazing Bach
man's" , Dept. UA, 23 Herman Street . 
Roches ter 5. N. Y. 

WINDING Data, list ing 225 motors. sin
gle and "three phase, $1.00. Motor Data, 
Box 7631. Kansas City 3. Mo. 

SELSYN8-All New! Transformers-<lE 
Model 2J1Gl. 57.5-5'7.5V •oo cy; Genera
tors-<JE Model. 2J1Fl. 115-57.5V 400 cy. 
With gears. Sensational otrer! $1.50 each. 
Quantity lots $15. dozen. Order Now! No 
COD. "Amazing Bachman's". Dept. UA. 23 
Herman Street, Rochester 5. N. Y. 

WELDING Generator. 150 ampere, $47.50. 
Other bargains. Butler . 1885 Milwaukee. 
Chicago. 

AMPLIDYNE Motor-Generators. All 
Packed-New! GE5AM 31NJ9A. Output 60 
VDO, input 27 VDC. 530 Watts. Original 
cost $120.00. Now! $7.95 each. Three for 
$20. Order Today! No COD. "Amazing 
Bachman's". Dept. UA, 23 Herman Street, 
J;tochester 5. N. Y. 

GAS Drive Arc Welders. "Build Your 
Own" . Portable, goes everyWhere a f ter 
profitable jobs. Sa ve $300 with Hobart 
Generator p lus auto engine. Write for 
Free Instruction Book. Hobart Welders, 
Box P-975. Troy, Ohio. 

27 VOLT D.O. , 250 R .P.M .. P .M. motors 
a t $2.00 each. G & G Mfg., 656 Broadway, 
New York City. ·-

RANGER Engine-Aircraft-All New in 
original case. 570 HP. 12 cyl. V type. Engine 
Spec . .No. 177. Complete with spark plugs. 
Original Government cos t over $12.000.00 
each. Special offer $200. orated weight 
1200 lbs . No COD. Write for complete de
scr ip tion. " Amazing Bachman's" . Dept. 
UA, 23 Herman St reet, Rochester 5. N. Y. 

AO MOTOR Winder. winds concentric 
coils for Elect r ic Motors, adjustable % to 
2 H.P . Send for bulletin. Mot.or Industries, 
Quincy, Illinois. 

'7 AMERICAN POLICE HU .JITSU 
DEADLY Judo-Fiercest ftahting tech· 

nlque. Trick knockouts. (200 photographs 
-plus lllustrattons. ) Expert instructions
Three volumes. Complete $2.25. Variety 
House. Box 46-AV Wall Statton. N.Y.C. 5. 

JIUJITSU Movies. Free list, Stone, Box 
171-A. Canal Sta .. New York 13, N. Y. 

ZO BODY-BUILDL~G COURSES 

HANDBALANCING - Acrobatics, easily 
learned. Write. Power, 923 W. Vine. 
Kalamazoo. Michigan. 

BAR-BELLS, Dumbbells. Exercise equip
ment, Courses, Free booklet. Good Bar
bell Co .. Reading, Penna. 

BARBELLS! Catalog! Bur Barbell Co., 
319 Orient Way, Lyndhurst, N. J. 

BARBELLS. unexcelled, Stamp for fold
ers. Jackson Barbell Co .. Springfield. N. J. 

MUSCLES (Free Pictured L ist ). Bar
bells. Cables. Equipment. Nat Berent, 1090 
W. 43rd, Norfolk 8. Va. 

124 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY 

"AMMUNITION"-"New and Used" 
"Shotguns" - "Rlfles" - "Revolvers" 
- "Pistols" - "Fishlna Tackle" - List 
lOc. Rudolph's, Atchison, Kansas. 

BOWS-Arrows. Write headquar.ters for 
Archery equipment. Quallty products. 
Popular prices. Catalog 10c. Large illus
trated Hand Book Instructions. making 
and shooting, SOc. Archery, 617-A So. 
State. Chicaao 5. 

SEND lOc for list 100 new and used 
guns. Frayseths. Wilmar. Minnesota. 

5000 BAROAlNS. firearms . binoculars. 
war relics, catalog 40c. Smith Museum. 
Runnemede, N. J. 

NEW and Used Guns-Shooting Supplies 
- Trades-stamp for list. Tobin's. Cam
bridge, Vermont . 

EMBROIDERED Emblems. Machine 
Made. in lots of 50 or more. for Spart. In
dustrial. Advertising purposes. Send lOc for 
Sample. Wllllam Otto. 4215 Park Ave .• 
Union City, N. J . 

JUMBO Bull Frogs, Wild Rabbits, Fish· 
lng Poles. Ball :eats. Land. Vol Brashears. 
Berryville. Arkansas. 

FREE! New and Used Gun and Hunting 
Equipment catalog. 52 exciting pages, tully 
lllustrated. Thousands of fresh new sport
Ing goods items; hundreds of available used 
and new guns. all types. from America's 

. greatest gun t raders. Get the Best " sell b r 
swap" deal at Klein's. Satisfact ion guar
anteed. Mail description or ship your guns! 
Easy terms available. Klein's Sport ing 
Goods, Dept. TS. 227 W. Washington St .• 
Chicago 6. Ill. 

HUNTING Knives : 6" hardened s teel 
. blade. Made by Razor Blade Manufa{)turer. 

Genuine leather case. Unbreakable handle. 
$1.50 postpaid. Link's Tackle Shop, Farm
ingt on. conn. 
55 FIET,D GLASSES, 

TELESCOPES, ETC. 
7x50 BINOCULAR lenses and prisms. 

Navy surplus. Rejected for chips or minor 
defects which do not interfere with their 
performance. Complete opt ics for Monocu
lar $3. 75; for .Binocu lar $7.50 postpaid. 
Assembly diagram included. Brownscope 
company. 24 West 45th s t .. N. Y. 

REFLECTING Telescope, complete 3%" 
diameter, equatorlally mounted. View 
planets. stars. $19.75. Write Skyscope Co .• 
475-5th Ave .. New York. 

INFRA-RED filters glass B~" (40 mm) 
diameter. mounted. Snap on c.amera or 
binocular. $1.00 per set. Ross. B68 West 
Broadway, New York. N. Y. 

ULTRA Powerful Compound microscope 
eas ily made. Perfect lenses and detailed 
inst ructions for making microscope that 
gives 50, 200 and 400 diameters magnifica
tion. See the digestive processes of a mos
~u!to. $3.00. Instructions alone lOc. Suffolk 
Science Service. Manorvme .. N. Y. 

TELESCOPES. Microscopes. binocula rs. 
ba rometers. books ; Buy. sell. repair; We 
guarantee. Lists lOc. Rasmussen & Reece, 
Amsterdam, N. Y. 
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SCIENCE 0~1/'0RTVNIT/E$ 
SAVE Money- make own GaUlean Tele

scope, 5. 8. 15 powers. Achromatic. coated 
objective 7% inch focal length ~ ~~ inch 
diameter; 3 eyelenses; complete with in· 
structlons $2.00 postpaid. &>ss. B68 West 
Broadway, New York. N. Y. 

GUN Sights. All New! Experimentalists 
-Hobbyists. Beat this one! Original value 
o! this assortment of 3 sights over $250.00 
Now ! All for $15. Order today. No C.O.D. 
"Amazing Bachman's", 23 Herman Street, 
Rochester 5. N. Y. 

REFLECTING Telescope kit. complete 
optical parts. fully finished; 3" diameter. 
39" f.l.. mirror and diagonal both hard 
aluminized. plus 3 lenses for high power 
eyepieces. Never again a bargain like this. 
All $6.00 postpaid. Ross. B68 West Broad
way. New York. N. Y. 

POWERFUL Astronomical telescope easily 
made. Perfect lenses and instructions. 100 
power $2.50. 100 and 200 power $3.50. 100. 
200 and 400 power $5.50. Clear vision and 
full power guaranteed. Instructlons alone 
toe. Suffolk Science Service. Manorville. 
N.Y. 

GENUINE polaroid glass-218" (72 mm) 
diameter. $1.25 each. 2 for $2.00. Ross, 
B68 West Broadway. New York. N. Y. 

43 DOGS. BffiDS. PETS. RABBITS 
GUARANTEED Chin-Chin Giant Chin

chilla rabbits. Greatest amount of deli
cious meat. Largest. finest, most valuable 
furs . Tremendous demand for breeding 
stock. We buy younasters. Contact world's 
largest breeder. Willow Brook Farm. R16, 
Selleravllle, Pa . 

$250 MONTHLY. Raising Angora Rab
bits. Particulars. free. White's Rabbitry. 
Newark. Ohio. 

$2.500 YEARLY raising Angoras. We 
market your young. Contract Particulars 
Free. Wilsons. 1065 Shyer. St. Paul 8. Minn. 

FOR Sale-coon Hounds. Combination 
Tree Hounds and High Class Fox Hounds. 
Rabbit Hounds a specialty. Dures Thomas. 
Route 3. Albe r tville. Ala. 

RAISE Guinea Pigs. Make money at 
home. Bia demand. Booklet free. Taylor. 
Box 426B, Hapeville, Georgia. 

EXCELLENT Opportunity raising Giant 
Chinchilla Rabbits. Waters Rabbit Farm. 
Glennville. Georgia. 

RAISE Diamond Seal Rabbits. We pay 
$30 to $60 each . Breeding stock furnished 
for half cash. balance paid in stock pro
duced. Literature 25c. with hutch plans $1. 
Hansen's Rabbit Institute. 1347 Miller 
Avenue. Salt Lake City 6. Utah. 

$50.00 weekly with Angoras. Our co-op
erative marketing plan assures you of year 
around market. Free literature. Iowa An
gora Association. 1215 34th Northeast . 
Cedar Rapids. Iowa. 

ST. BERNARD Pups: Champion sired 
beauties. Franklin Young, R. 3, River
head. Long Island. New York. 

SEE "Golden Hamsters" ad on page 45. 
Shows hamster picture. 

83 l\ULK GOATS 

"MONEY from dairy goats!" Booklet 
free. Introductory 3·month subscription to 
leading maeazlne 25e. Dairy Goat Journal. 
Dept, '768, Columbia, Missouri. 

62 FARl\IS, 
OTHER REAL ESTATE 

OZARK Lands for All purposes. Actual 
river frontages. 5 acres $90.00 and up
wards. Free list and literature. Hubbard. 
424H. Minnesota Ave .. Kansas City 4. Kans. 

GOOD Farms-Ranches. Washington, 
Minnesota Montana, Idaho, Oregon, 
North Dakota. Dependable crops, favor
able climate. Write for literature, lists de
scribing typical postwar farm opportuni
ties, Specify which state. J W. Haw, 120 
Northern Pacific Ry., St. Paul 1. Minn. 

HOMESITES $450-convenlent payments. 
CaUfornla's finest garden section. On 
Morro Bay's scenic shores~ Wonderful fish
Ing, hunting, boating, Dathlng. Fertile 
soU, softest water. temperate climate, con
genial community. Pree literature. Richard 
Otto. 6560-Z. Hollywood Blvd . . Hollywood 
28. California . 

66 POPULAR SCIENCE 

OZARK FARMS. Large llst free. E. 
Frank. Mountain View. Mo. 

SOUTHERN Ozarks. full acres on state 
highway near town. Twenty dollars down. 
Hunt. Fish. Trap. Building Costs low. 
Detalls owner. Harry M. Parker. Mountain 
Home. Arkansas. 

I 08 POlJJ,TRY AND SUPPUES 

RAISE turkers the new way, write for 
free Information explaining how to make 
up to $3000.00 In your own backyard, ad· 
dress National Turkey Institute. Dept 5'7. 
Columbus, Kanaaa. 

RAISE Fryers new easy way. $6000 
yearly possible In your backyard. Booklet 
Free. Poultry Guild, 1046-B So. Olive. 
Los Angeles 15. Calif. 

111 PROFITABLE OCCUPATIONS 
DETECTIVES Earn Big Money. Excel

lent opportunity. Detective Particulars 
free. Write, Wuoner. P-12& West 86th, N.Y. 

LOCKSMITHING - Profitable Business 
or Hobby! New course teaches you how to 
pick locta, fit keys, de-code. maaterltey, 
etc. Easy self·lnstructlon lessons. Bargain 
price. Pasclnatlnl 100-page illustrated 
catalotr Preel Write Nelson Company, 
Dept. 2-01. Chlcaao 5. 

MUSHROOMS Grown. Boxes, Barrels: 
Illustrated Instructions. 500. Spawn $1.00. 
Gordons. 653 William. Winnipeg, Manitoba. 

$40.00 WEEKLY. Made &rowing mush
rooms. Fresh. Dried. Dominion Patent 
331.583. free spawn. North American. 189Y 
Yonge. Toronto. Canada. 

MAKE beautiful costume Jewelry at 
home for large profits. hobby or therapy. 
Free Illustrated wholesale catalo&ue of sea 
shell. metal and plastic parts contains 
detailed instructions. Florida Supply 
House. Bradenton. Florida. 

$5000. from half acre growing Ginseng, 
seed suppUed. Crop bought. Particulars 
10c. Associated Growers. 203 Bulman 
Block. Winnipeg, Canada. 

TYPISTs-Profitable business at home. 
complete copyrighted information. 50c. 
Gaunt. 352m Broadway. Chicago 13. Ill. 

CASH In on Television. now!. Amazing 
opportunity to start profitable business. 
Technical knowledge unnecessary. Write 
for free details. Marlowe Television. 10 
Radio City. N.T.C. 

LADY'S Novelty Lapel Pins; Manufac
ture at home. fast selling. materials cent 
dozen. Eastly made. Circular. Plastex 
Products. 1025 Prague St. . San Frlftlcisco. 

START Your Own Business a t home. 
spare time. Pleasant work. Write Gantz. 
1778 Crawford Rd .. Cleveland 6. Ohio. 

FLORIDA Highlands :-Beautiful acre 
farms $40. (200 ft. above sea-level) $4.00 
Monthly. 40 mtles north of Pensacola. 
Delker. 2219 Venango. Philadelphia ? ? ? ? ? 

ENTER aviation. U. S. or Foreign. I 
can help you. Free information. Miller. 
1333 18th Street. Santa Monica. Calif. 

"UNPAINTED Plaster Ornaments. beau
tiful designs easily decorated with water 
colors or on paints. Illustrated List free. 
Midwest Novelty Mfg. Co .. 108 Cedar St .. 
Anaconda·. Montana." 

LOCKSMITHING Secrets-Key F itting
Lock Picking- Repairing-Prices to Charge 
-sources of supplies. Illustrated Boo.k only 
$1.00. Wechsler Supply. 7 West 36. N.Y.C. 

BOME Manufacturing" pays big. Free 
Uteratu.re. Wayne Engineering. Green· 
ville 2. Ohio. 

BEAT method piano tunlilg entirely. Me
chanical $1. two lessoJU chart. Oscar Fyl
llng. 841 Robinson. Oroville. Call!. 

LEARN Air Conditioning at home. New 
practical courses by Engineers actually en
gaged in Air Conditioning. Exclusive new 
forms simplify procedures. Free informa
tion. Technical Services. Inc.. Indianapo
lis. Indiana. 

STARTLING $1 Books: "Destruction of 
World." "New History of Jesus Dis
covered." "How Miracle Shrines Cure." 
World-Press. Columbia City, Ind. 

SHEI.J,CRAFT- Beglnners kit $1.00. Cat
alog free. Burton. Box 27. Statton A. St. 
Petersburg, Fla. 

22 BOOKS, PERIODICALS. ET<J. 
WHAT Every Mason wants. We have 

Masonic books for Blue Lodge, Chapter, 
Commandery Scottish Rite and Shrine. 
Our rituals are used the world over. Send 
for our free catalog of books and rituals for 
Masons. Odd Fellows. Kntgbta of Colum. 
bus, etc. Ezra A. Cook, Publisher. Inc .. 
P .O. Box '796-RMY. Chicago 90, Ill. 

MAGAZINES (bacll: dated)-forelgn, do
mestic, arts, Books, booklets, subscrlp· 
tions. pin-ups, etc. Catalog lOc. (refund
ed). Cicerone's, 863 Firat Ave .. New York 
1'7. New York. 

BOOKFINDERS! (Scarce, out-of-print 
unusual boola!.) Quickly supplied. Sen.d 
wants. Clifton, Box 13'7'7-PS, Beverly Hllll. 
Calif. 

GOOD "Used" Self-instruction educa
tional boola! on all subJects bouaht, sold. 
rented, exchanged, Satisfaction guaran
teed. Complete Information and 100-page 
111ustrated bargain catalog Freel Write
Nelson Company, Chtca1o 5. 

BIG Profits Takln1 Subscriptions For 
All magazines. Agents' Con11denttal Cata
log listing over 2500 periodicals and com
plete starting supplies Free. Pines Sub
scription A1ency, Flushing, N. Y. 

"FIX It Yourself"-home repair book. 
How to fix appliances. furniture. plumb
Ing, etc. 256 pages. 163 pictures. $1.48. 
Popular Scfence. Dept. 97-C. 353 4th Ave
nue. New York 10. N. Y. 

EDUCATIONAL Books sold cheaply or 
rented for small fee. Books bought. Mon
ey-back guarantee. 4,000 Bargains. Catalo8 
Free. (Courses Bought.) · Lee Mountain, 
Pisgah, Alabama. 

"RADIO For The Mllllons"-practlcal 
book. Complete instructions tor building 
78 radios, phonographs. other sets. 192 
pages. 648 pictures. Regular Edition $1.49. 
Popular Science. Dept. 97·C. ·353 4th Ave
nue. New York 10. N. Y. 

ADULT Books 25c. Five $1.001 Free 
Bookaloauesl Hirsch, Sprtng Valley3, N.Y. 

BOOKS Found free! All Subjects. Send 
Wants! Jaber Book Service. 620-K East 
1'78 Street. New York 57. 

BORROW "Best Sellers". No need to buy 
them. Our new reading plan for book lov
ers brings books to your door postage pre* 
paid at amazingly small cost. Send post 
card for details. Postal Book Exchange. 
116 S. Michigan Ave .. Chicago 3. nl. 

TRADE Magazines-Business. Vocat.ion
al. Diversion. Current single copies. ·All 
fields. Free price-list. Commercial Engrav
ing Publishing Co .. 34S North Ritter. Indi
anapolis 19. Indiana. 

FREE bargain catalogue. Correspondence 
courses. Helpful books. Baker. 5509-A 
Winthrop. Chicago 40. 

EARN Extra Money handling Magazine 
Subscriptions. Books. Greeting Cards. Ex
cellent Commissions. Cassel Publishers. 
westfield. New Jersey. 

MAGAZINE Subscriptions-Write for 
prices on those you are• Interested in. 
Victory Service. PS-9. Emmaus. Penna. 

ADULT Publications. Fascinating sub
jects. illustrations. Roy. Box 531-A, Water
bury 85. Conn. 

ALL pocket books. Catalog. latest re
views free. Gordon's. 2613b Crenshaw. Los 
Angeles. 

ADULT Books. Revealing Sex Truths
Illustrated. soc. Kogan. 1032-SB. New 
York 8. 

MEN Only. Fresh stuff in llt tle Books. 
15 for $1.00. DuLaw Novelties. Box #297, 
East Chicago. Indiana. 

ADULT books. Artist's Pin-ups. Catalog, 
Sample 10c. Baker Service. Box 1840. 
Cleveland 6. Ohio. 

OZARK Guide, 50c; Square Dance calls, 
instructions. $1.00; Fifty OZark view cards 
$1.00.- Rayburne. Eureka Springs. Ark. 

BACK Issues magazines. reasonable. 
Reedmor. 240 East 9th. N. Y .. N. Y. 

1947 WHOLESALE catalog and Dlrector:v 
toe. Latshaw Sales. Sunnyside-C. Indian
apolis 44. Indiana. 

FREE Book with every purchase. Book
list. Baker-Alexander, 1472 Broadway, 
N. Y. 18. 

Copyrighted material 
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• 'PO 'Pll tA 11 SCIENCE 0 Ji''PO Tl TIINITIEI 
SIX Daring pocket-size Art Photographs 

for men-$2.00 .. Sat1s factlon or refund .. 
Sample 25c . . Fast Se.rvlce . . Box 699-BBA. 
Westfield. New Jersey. 

BOOKS. new. used. out-of-print. prompt
ly supplied. Argua Book Service. P. 0 . Box 
258-A. Waterbury. Conn. 

ARCHITECTURAL. Fine ar t and hand i
craft books. Catalog 10 cents. Art craft, 
Box 6827. Baltimore 4. Maryland. 

ANATOMY San Francisco Cable c ar 
complete Mechanical Drawings Sixteen 
Photographs Two Dollars. Delltln, Stan
ford University. Call!. 

BACK-Date Ma gazines . Books. Spec lftc 
Issues years. Arkell' s. Tarzana, Cal if. 

"LOVE Ruthbella !" Int imate Diary Con
fessions;-prlvately publish ed $5 book now 
reprinted. price only $2.00! Make th is ex
citingly beautiful. picturesquely revealing 
tome your secret dellrht ! Confidential lis t
Ing : "Lonely Hour Books" Included. Send 
two dollars today for the book thrill of your 
utel Poets Corner Press . 436 Center St reet, 
Fort Lee. N. J. 

81 MAGIC TRICKS, PUZZLES, ETC. 
MAGICIANS'. Gamblers' secreta exposed. 

cards, Dice, Puncbboards, Slot Jlachlne. 
Catalo~r 10c. Book Co., Box 871. St. Loula 
1. Mo. 

"MAGIC Vanlahlnr Card". Throw It In
to air, It completely disappears, reproduce 
It later from spectators pocke~. Eaay to 
do. Complete 2tlc wltb marie catalor. The 
Marlclan. 2463-D, Kensington Ave., Phlla· 
delphia. 25. Pa. 

WORLD'S largest profeutonal marie 
abop, keeps you in touch with latest trlclta. 
To receive maus.n.a, send 35c for new cat
aloe. Holden's. 220-P West 42nd St., N. Y. 

THE True Secret of Ventriloquism. Free 
booklet. Quackenbuch, Big Flats. N. Y. 

200 ELECTRIC Stunts, 110 volta, .1. 
Cutting Sons, Campbell 3, Calif. 

GUARANTEED magic tricks! Amateur. 
Professional. Blr 8~2 x 11 Illust rated cata 
logue. 10c. Newton's. 121-B Main. Bon
bam. Texas. 

DOLLAR Magic Set Free with Mammoth 
Catalog 25c. Myato. 4462-PS Germantown. 
Phlla. 

SNEEZING, Itchlnr Powders. Eighteen 
Other Tricks and Joker's Catalog 25c. Fac
t ory, 2404N15. Philadelphia. 

" VENTRILLO", Professional Voicethrow
lng Inst rument. Free with Cata log 25c. 
POB-971. PhUadelphia. 

500 TRICKS. Send only toe for Douglas' 
famous 112-page Cata log 500 Tricks. New 
magic for amateur. professional. America 's 
fastest service for 25 years. Douglas Magic
land, Dept. 2. Dallas . Texas. 

BE a Magician. Large professional 
magic catalog of latest tricks. 25c. Ire
land. F-109 North Dearborn. Chicago. 

DANDY Surprise otrer. Magical. Hobbles, 
Novelties. Catalog. All Postpaid 25c. Magic, 
Box 35C. I rvington 11. N. J . 

MAGIC Cards. Readable backs! Samples 
lOc. (Refundable) . Box 531-A, Waterbury 
85, Conn. 

VENTRILOQUISM. FUll course $2.00 
postpaid. Elson. 137 Lewis. Phllllpsburg, 
N . J . 

HYPNOTISM! 25 Lesaon Course. $1.00. 
Monarch. 38-S Jefferson . Auburn, New York. 

MAGICIANS pin, &host illusion. Hou
d ini escapes. giant catalogue. Everyth ing, 
complete 25c. Magic Wands. 9w Colorado. 
Pasadena. Calif. 

500 PAGE catalog. 6,000 novelties. gadg
ets, timesavers. bobbles, fun-makers. etc. 
lOc. Johnson Smith . A-74. Detroit 7. 

VANISHING Qua.rter trick and ca talo& 
25c. Sterling Magic Co .. Royal Oak, Mich . 

ILLUSTRATED " Easy-do" Magic Cata 
log. 3c. Lee's . 2231-S. McKinley. Berkeley 
3. Calif. 

NEW Magic Mon th ly, Year 25c. Sample 
copy and New Magic Catalogue Free. Magic 
Store. Minneapolis 2. Minn. 

' 

63 GAMES, ENTERTA.JN~IENT 
HOME Model Slot Machines and Coin 

Operated Games. Write for cat.alog. Webb 
Dlstrlbutine Co., Dept. P4. 6 South Kedzle 
Ave .. Chicago 12. I ll. 

"FLYING Discs" fascinating . gyrating 
"Whirling Dervish" d iscs. see t hem wblrl 
and twirl. $1. dozen guaranteed. Asao
cla ted Research ers. 135 Henry St .. N. Y. 

36 COIN COU.ECTING 
FREE! Foreign coin, banknote aud Coin 

Collectors' Illustrated Catalog to ap
proval ser vice appllcanta. S .:nd 3c pastaae. 
Tatham Coin Co .. Springtleld-D50, Ma u . 

LARGE cents-Indian Heads. Reason
able. Free lists. Hutchinson, 3463 ' 'I " 
S treet. Phlladelphia. 34. Pa. 

WORLD Coins 30 different $1.00. Harry 
Elsholz, Box 9014, P it t sburgh 24. Penna. 

100 FOREIGN Coins $4.00 Postpaid. 
Parker, 1122 Market, San Francisco 2. Calif. 

$2.00 TO $200 each paid for hundreds of 
Old or Odd Coins. Indian-Lincoln-Foreign 
Wanted. Keep all unt ll posted. Send 20 
Cents for illus trated Coin Value Book. 4 x 6. 
Guaranteed Prices. 40 years in business. 
Coin Exchange (1) . Le Roy, N. Y. 

COMMEMORATIVE · ~~ - Columbus, 
Washington, Cleveland, Stone Mountain, 
$1.50 en.Illust rated Catalogue 25c. Norman 
Schultz.- Salt Lake 9, Utah, 

RINGLING Brothers Circus Scrip, Single 
20c; Set ( 6) $1 .00. Twelve Wooden Nickels 
Sl.OO. New Half Dollars-Iowa $3.85; Booker 
T . Washington $1.15; Stone Mountain 
$1.25. Four Whitman Folders $1.00; Hand
book SOc. 10c Postage Extra. Bebee Coin 
Company. 1180 East 63rd. Chicago 37. lll. 

10 DIFFERENT Indian Cents 35c, 1851 
Large Cent SOc. Large Coin boolt 35c. All 
three for $1.00. Coins. Box 77, Alameda. Cal. 

COINS. papermoney. checks. newspa
pers 1732-1800. Illustrated Catalogue lOc, 
Nagy, 8-M South 18th . PhUadelphla 3. Pa. 

LINCOLN Cent Collectors-scarce 1922 
D 15c. Complete list s free. Reynolds. 
1118-B Mathews. Flint 3. Michigan. 

96 OLD STAl\lPS WANTED 
FREE! I 19th Century U.S .. Commems. 

Civll War Revenues. Bat tleships, a total of 
30 stamps to serious approval applicants. 
Equal value In torelgns Given to applicants 
for foreign approvals. Enclose 5c postage 
with reques t. Cosmopolitan Stamp Co .• 
1457 Broadway, N. Y. c . 

127 STA.:'\IP COLI.ECTING 

WORLD'S Larrest Diamond And Tri
angle Stamps, Free Stamp Magazine. 
Stamps from Flrhtlng Pree French. 20 
stamps from 20 different Count ries. Picto
rials, Airmails. Eijg Bar&ain 5c with ap
provals. Capital Stamps. Dept, 10, Little 
Rock, Ark. 

BRITISH Empire! 55 Different includlnl 
Batum. Burma, Cyprus, Gwallor. Taa
mania . 5c to Approval BUYers. Lyman. 97 
Nassau St .• New York 7. 

DEALER'S Wholesale Catalog, Postage 
3c. Franksco, 5031 Queensbury, Baltimore, 
Ma ryland. 
· 50 DIFFERENT Including scarce dia

mond-shaped airmail 3c to approval Sl!rv
lce applicants. Avalon Stamp Co., Dept, 
s. Springfield 8, Mass. 

FINE Approvals. freshly mounted. Fast, 
personal service. Tell me what countr ies 
you prefer and I'll send their stamps. 
Mllton Skinner. US Locust, Lonr Beach 
2, Calif. 

UNITED STATES approvals complete 
coverage fine quality, attractive prices. 
Seminole Stamps, Box 378, Coconut Grove, 
Florida. 

200 DIFFERENT s tamps, 6c, to approval 
service applican ts. Tatham Stamp Com
pany, Springfield 50, Mass. 

U. S. 797 SPA Sheet onlyo Sc to appli
cants tor U. B. approvals. M. Haycock. 61 
O'Brien Pl., Brooklyn, N. y, 

FREE- Famous Americana set, plus Fla& 
Set, plus the National Parka aet, plus 
the President ial Set to the •5. A total of 
90 stamps absolutely Free to customers 
!or our unsurpassed United States or For
elrn selections. Send 3c POStage for 15 of 
the a bove mentioned stamps and full par
ticulars. Trlboro Stamp Company. 145 
Nassau St reet. Dept. 209. New Yorlt. 

FREEl Nerro Triangle; Turlta Islands 
"Cactus"; Dakar; Guinea; Palestine; 
"Fairy Tale" . Pirate Chart, Map, Ship. 
Sea Lion and Snake atampa; French, 
British, Portuguese Colonies, etc .. Free for 
3c postage. Approvals. Potomac Stampco, 
Washington 10. D. c . 

SCARCE U.S . Stamps Nearly 100 Years 
Old . 1893 Commemorative. $5·$10 atampa, 
Armed Services Pictorials complete. Roose
velt set . larre Allegorical Figure of Com
merce. Old Revenues. everything Sc to 
serious approval applicants . Metropolitan, 
140 Nassau. New York 7. 

ZOWIE-E-E! A Barrel of F un for only a 
Dime l 500 United States Stamps-Abso
lutely unplcked and unsorted. Just as re
ceived from church missions. Many varie
ties. including large commemoratlvea. air
mana. htrb denominations up to ts.OO! 
Stampdom 'a biggest package of fun, and 
you might find something really valuable! 1 
Price only 10c to serious approval servtce 
applicants . Money back If not delighted. 
Illustrated bargain lists with each order. 
Mystic Stamp Co:, Dept. 55, Camden, New 
York. 

FREE-The Stamp Finder. Blr new edl
tion-32 pages profusely Illustrated! Tella 
at a r lance the country to which any stamp 
belongs and so where to place It 1n your 
a lbum! Also : 25 ditferent stamps from 
Vatican City. Palestine. Cyprus . San Ma
rino. e tc. All sent to Approval Applicants 
enclosing 3c postage. Garcelon Stamp Co., 
Box 918. Calais. Maine. 

ERRORS. Sensational offer stamp er
rors and stamps designed by late President 
Roosevelt $1.00. Blue Diamond Stampco, 
750 46th Street. B'klyn 20, N. Y. 

PIRATES! Head Hunting Natives! 
Kings! S tatesmen! Man-eating Bull of 
Greece. ]iazl Hitler Head. Roosevelt, 
Churchlll and Stalin on stamps In our 
"Mammoth Collection" conta ining over 
hundred interest ing stamps . Only 10c to 
approval applicants. National Stamp Sales. 
276-A West 43rd Street. N.Y.C. 18. 

GOLDEN Mixture. Variety Countries, 
25c. MacDonald 30-P. Seaman Ave .• New 
York 34. 

CUBA Roosevelt Stamp and 25 d ifferent 
Switzerland only lc t-o approval service ap
plican ts. Littleton S tamp Company, Lit
tleton 47. New Hampshire. 

WOW! $10.00 Worth Of FUn Only lOc. 
What a treasure hunt! Big package 500 
Foreign Stamps- Just as received from for
eign missions other sources. Includee 
stamps from Africa. South America , Free 
French . Cape Juby, Palest ine. etc.. In
cludes airmails. commemoratlves. and 
stamps worth up to SOc. This offer sent !or 
tOe to ser ious approval applican ts only
one to a customer. James town Stamp Co .• 
Dept. 5. Jamestown. New York. 

VICTORY Packet Free-Includes stamps 
from Tanganyika-British Cayman Islands 
- Animal- Scarce Babyhead- Coronatlon
Early Victorian-Airmail-Map Stamps
Including big Illustrated ca t.alogue. Send 
5c for posta ge. Gray Stamp Company, 
Dept . P . R. Toron to. Canada . 

25.000 AUSTRALIAN (Sta tes, Common
wealth ) 70 var ieties; 10.000 foreign for 
exchange. Keith Sharrock. Gordon , Vic
toria , Australia. 

FREE 1 Complete Balkan aviation set 
with approvals . Beaman, Elliston 10. Va. 

FREE! Tiny Chinese "Midget" War set 
Approvals. S eminole. Elliston 10. Va. 

BET You Ha ven't T hese ! South Geor
gia. South Orkneys. GrahamJand. South 
Shetlands-8hortlived Falkland Dependen
cies-Everyth ing 3c with approvals . Vik
ing. 130-PP Clinton St .. Brooklyn. N. Y. 

SARAWAK Centenary, San Marino, 
Roosevelts .. Multicolored Dominican Water
fa-lls. All Sc with a pprovals . Raymax. 123-X 
William St., N.Y.C. 

. 
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'PO 'PillAR SCIENCE O~PORTIINITIES 
25 DIFF'ERENT India-3c with approv

als. Premiums with purchaes. Brandwein 
Stamp Co .. Box 92-P. Bayonne. N. J. 

FREE-Pleasing approvals. Davis. 91 
South 10th. B'klyn 11. 

PREB U. S. Price list postace 3c. M. 
Hanna, 335 5th Ave., Pittsburgh 22. Pa. 

FREE 1 Ten Mints: Ethiopia Red cross 
plu.s Free French. With Approvals. Florida 
Stamp Company, Box 807, Miami 5, Fla. 

300 DIFFERENT given free with approv
als. Postage 3c. Windsor Stamps, 1435 E. 
67th Place. Chicago 3'1. 

POSITIVELY Greatest Free Offer-Latest 
Scott's International $6.00 stamp album
covering entire world, contains 36.000 Il
lustrated descriptive spaces; Scott's 1948 
Standard S'J.OO catalogues "Philately's En
cyclopedla"-absolutely free to applicants 
for foreign approvals becoming customers. 
Plymouth Specialty Company, Dept. AJ, 
Bell. California. 

FREE Hitler Head. French Colonial. Air 
Mail. Vatican City Packet to approval ap:
pltcaats. Nitta Yuma Stamp Co.. Harrods 
creek. Kentucky. 

UNITED STATES Price llst. Send•Post
aae. State Stamp Corp., 1225 Park Bldg., 
Pittsburgh 22. Penna. 

UNITED States and Foreign stamps sent 
on approval; outstanding quality, low 
prices. Fred Herzberg, PS 168 Oak St .• 
Elmhurst. Ill. 

20.000 DIFFERENT 1c-6c each I Gordon 
Davison. Box 1019A, Manchester, N. H. 

OLD scarce U.S. Seconds on approval. 
SllghtlJ defective, nice appearance. bar
gain prices. Hearnfeld. 561 Clinton. Newark 
a. N. J. 

JUST A Postcard with your name and 
address brings Pleaaant surprise. Stamp 
World. 536 South 30th. Omaha 5. Nebraska. 

FLAG Stamp Free With U.S. Approvals. 
E. Wenigman. 929 Oakdale. Chicago. 

·GENUINE "Goya Nude" set. cataloging 
$1.05. complete 35c. Approvals. Royal 
Stamp Co., Tamaqua 2. Penna. 
. UNRIVALED Bargain! Includes set Sey
chelles. set Cyprus. assortment Libla. as
sortment Uruguay, also Bolivia. Albania .. 
Angola. etc. Everything tOe to approval 
applicants. Wollaston Stamps, Wollaston 
'70. Mass. 

PONY Express Stamp and 99 dltferent 
toe to approval applicants. Tibbett. 1118 
Clay. Pelham Manor. N. Y. 

WHOOPIE! Wowle! 25c worth of U. B. 
stamps free! No obligations! Write: M & N 
Co .. 742 Shetiield Ave .• Brooklyn 'J, N. Y. 

10 DIFFERENT U.S. Over 40 Years Old. 
5c. Foreten. U. S. approvals. Scott, 22 
Middle St.. Lexington 73, Mass. 

50 DIFFERENT United States 10c. Price 
list free. No approvals. Seidenberg. Cas
sopolis. MJch. 

"ROOSEVELT. Church1ll. Stalin. Hitler. 
Vatican City stamps tree. t-o approval 
applicants. Flamingo Stamps. Bo.x 517, 
Miami Beach. Florld.a ." 

WORLDWIDE Dltferent: 200-25c; 500-
60c; 1000-$1.50. Beacon Sales, Maynard 3, 
Mass. 

LOOKING for good U.S. approvals? 
Large selections. fast personal service. 
Write today. Panther's, Dorchester 24 .. 
Mass. 

RED Army Pict-orials Free with approvals. 
Granada. 4891 Southwest 5th Street. 
Miami 34.. Fla. . 

UNITED STATES Bargain. It sounds 
· unbelievable. but It's true! 50 different 

United States stamps ranging In age aa 
far back as over 60 years and in face value 
as high as one dollar. only postage, com
memorative. and air mails Included. Noth
Ing else. Extra 2 Jap Occupation of Philip
pines. all for only 10c to approval appli
cants. Please state whether approvals-shall 
consist of U.S. or Foreign stamps or both. 
Globus Stamp Company. 268 Fourth Ave
nue. New York- 10. N. Y .. Dept. 221. 

128-PAGE United States Catalog, 1000 
fllustrat1ona. lOc. Barris & Co .. 202 Tran
sit Bleil .• Boston. 

61 POPULAR SCIENCE 
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FREE! I F'tnland 20 different to approval 
applicants. Rosenburgh, Box 1303, Chicago. 

ROGUES Gallery Packet. Hltler-Musso
ltni, 30 others. 3c. Premium,Hartland 6. Me. 

U.S. $5. Stamp given free. Approvals sent 
Bala Stamps. Bala Cynwyd, Pa. 

YOURS! Dominica, Ant{gua. Gilberts. 
St. Vincent, Cooks. Rhodesia {Royal Visit). 
Brunet. cayman, set Morocco. set Tunis .. 
numerous others. Everything lOc with ap
provals. Keen Service, Box t57. Arnold. 
Nebr. 

FALKLAND ISLANDS Map Stamps, 
Three values Mint. 5c to approval Appli
cants. Middleton Stamp Company, 78-14 
Woodside Avenue, Elmhurst. L. I .. N. Y. 

• HOBBY parcel (three hobby magazines, 
100 stamps). One quarter. Dr. Korstoft. 
Randers. Denmark. 

BEST Mixtures on Market! Every stamf. 
worth over 10c. No ordinary materia . 
$2.00. $3.00. $5.00. John R. Nabholtz, 6683 
Lakewood Blvd.. Dallas 14. Texas. 

"ROOSEVELT Triangle free with ap
provals. Pelican Stamps, 665 N. E. 120th 
·street. Miami. Florida." 

NO Junk. Good stamps only on our 
honestlY priced foreign approvals. Inter
Continental Stamps. Englewood 4. Florida. 

EXOTIC Pictorial collection: Tahiti 
spearfishing. Melanesian Idol. Ingavl bat
tle. Reunion. Madagascar. St. Pierre M.i
quelon. DJibouti. Wurttemberg, Dutch In
dies. Newfoundland. many others. This 
outstanding offer onl.:t 5c. Imperial. Box 
1491. Tampa, Florida. 

·PENNY Approvals that satisfy. Nell 
Gronllerg, Box 5441S. Philadelphia 43. Pa. 

BERLIN Bears Complete set of eight 
and 100 dUJerent stamps only lOc t-o ap
proval applicants. Reich Stamp Co.. f647 
Kenmore, C~icaro 40. DI. 

"BEAUTIFUL Wings Over Norway. Ber· 
lin Bears 7, Danish Condor Retalllng 39c 
only 25o to collectors requesting fine world 
wide approvals. Gridmoor Stamps. OJal. 
Callfornia." 

FRENCH Colonies free with approvals. 
H111 Stamps. Box 7328. Woodmere. N. Y. 

NICARAGUA Managua diamond set. lOo 
with approvals. Vargo Stamps. 604t South 
Fairfield. Chicago 29. lllinols. 

"WORLD'S Best" United States or For
eign Approvals. America's Lowest Selling 
Prices. Fort orange, Box Eighty-Seven. 
Albany 1. New York. 

6 DIFFERENT San Marii\P Roosevelts
lOc with ~~-%-1c approvals. Carroll's. 4357-
c S. Hoover. Los Angeles 37. Calif. 

POPULAR Approvals at ~2c up. Small 
Stampdealera. 2616 Cort.ez St .. Chicago 22. 

25 DIF'F'ERENT Stamps tOe. Tunis And 
Carpenter. Wakeman A;fe .. Newark 4, N. J. 

FREE-18 different Switzerland with ap
provals. Excel Stamp Service, Box 1315, 
Chicago 90. · 

FREE Glft to approval applicants. 
Stamps. 1261 TUtwiler. Memphis 7, Tenn. 

AGENTS Wanted. sell stamps, no invest
ment. W1lllam Waugh, 2140 N. NW. Wash
ington '1 . D. C. 

MIXTURES price per pound- Argentina 
$2.50; Denmark $1. 75; France $1.60; Ger-· 
mJUlY $2.00; Holland $1.60; Italy $1.25; 
Wo'1-ld $2.00. Longacre Shop, 100-J West 
42nd, New York City 18. 

PERSIA and China Packet Free to ap· 
proval applicants. Write "Everglades". 
Box 3222-S. A~lanta. Georgia. 

UNITED STATES #94. # 157. # 225 . .1:226. 
# 2'12. # 408. # 409. Only SOc. Approvals ac

company. Whiton-Stamps, Westport 1.-Conn. 
PICTORIAL Packet! Philippines. Pan

ama. Palestine, Paraguay. Portugal, Porto 
Rico. Poland. Peru. Persia. Free to AP· 
proval Applicants. Eliot Stamps, 86-31 
Eliot Avenue. Rego Park. N. Y. 

SAN MARINO. F. D. Roosevelt Commem
oratlves. ( 6); free stamp gift. 5c to approval 
applicants. William Deems. Ravenswood. 
W.Va. 

55 DIFFERENT ·united States-5c. -Ap· 
provals. Utl!thts. 1H3·D North Keeler. 
Chicaco 51. 

66 STAMPS from 33 Countries, IOc. 
Garrow. 84-P Montevlsta. Chula Vista. Cal. 

$27.00 CHINESE Airman and 50 others 
10c to approval applicants. Burmaster. 
Box 1910P. Los Angeles 53. 

BIG VALUE-12 sets-12 countries-Tri
angle. maps. animals. With appr()vals. 
only 25c. Wirth. Norwichtown 2. Conn. 

FREE-World-wide stamps with first 
approvals. U. S. want lists Solicited. Peter 
Nerger. Palisade. N. J. 

FREE 25 Different Canada; Approvals. 
Knight Stamps. Box 37'10, Portland 8. ore. -APPROVALS, United States. Foreign. 
Edwards. Route 1. Box 228. Vale. ore. 

BIG bargains. scarce set free to approval 
applicants Sending JOe postage. L. De 
Milia. '12 Shole St.. Brooklyn 6. N. Y. 

STAMP Magazine and "Valuable Tips"
Jc! "Stamp Post", Station A. Paaadena. 
Calif. 

SEE them first. United States approvals 
plus unique premiums. Jarr, Box 217-S. 
Madison Square. New York 10. 

FREE Colorful San Marino Airmails 3 
values to new applicants requesting ap
provals. WeskeQ Stamp Co., Box 66P, 
Queens V1llage, N. Y. 

WASHINGTON Bicentennial Set 10c. 
United States-Foreign Approvals. Yokums. 
-Box 1327. San Antonio 6, Texas. 

ALL dltferent--25 Egypt 20c: 100 Ger
many 45c; 50 Hungary 15c; 25 Russia 20c. 
Elzea. Bowling Green. Ohio. 

50 STAMPS of South Africa. SwazUand. 
Rhodesia, Basutoland for $1.00. Holz. Box 
6743. Johannesburg. South Africa. 

STANLEY-Williams. 3709 Fannin Street, 
Houston 4. Texas. complete mail service 11-
lustrated lists. 

70 HOBBIES. COLLECTIONS 
• 

INVENTING can be an interesttnc and 
profitable hobbY. Write for complete. par
ticulars. Institute of American Inventors. 
Dept, 30-E, 2926-Eye St.. N. W.. Wash
Ington 6. D. C. 

GEM Making-Fascinatlngl Profitable! 
Free · equipment catalog, or send 25c for 
complete instruction Book. Lapidary Com
pany, 1545 West 49th. Seattle 7, Wash. 

"GENUINE" deep red Arizona Rubles 
(Garnets). Send quarter for packet. Min
eral Specimens Company. Boll: 2651. 
Phoenix. Arizona. 

CALLING all Tracks. Illustrated Circu
lar sent free to . Racing fans. Write A. 
Todd, Baileys Bay. Bermuda. 

UNUSED Match Book Covers, 100 all 
different $1.00. 35 Royal Flash Covers 
$1.00. Free catalog. Charles Edelman. 1311 
P East 84. Cleveland 3. Ohio. 

MILITARY Insignia- Metal Regimental 
Crests; campaign ribbons. sample crest 
25c. Free catalog. Bon-Lee Company. 5801 
15th Avenue, Brooklyn 19. N. Y. 

500 PAGE catalog. 6.000 novelties. gadg
ets. Umesavers. hobbies. fun-makers. etc. 
5c. Johnson Smith. A·75. Detroit 7. 

CIRCUS Photographs! List and Sample 
lOc. Box 1028. Minneapolis. Minnesota. 

KLONDIKE! For Hobby Jewelry Makers! 
Novelty Jewelry Findings swept from 
tables of large manufacturers-parts for 
Bracelets - Pins - Earrings. e tc. - unfin
ished. Chains - Rings - Pins - Stones -
Clips- Beads-many other items-1 Lb. 
Bags-$2.00 Pe.r Bag In 5 Bag Lots. $3.00 
Sample Bag. Prepaid Only. Mdse. Dis
tributing Co .. 19 E. 16th St .• New York 
3. Dept. P .S. 
·~~~~~~~--~-----------CAMPAIGN Ribbo.ns-Beginner's Pack-
age-Introductory Price-SOc. contains 15 
Assorted Ribbons. L.H.G. Company, 19 E. 
16th St .. N. Y .. 3. 

VETERANS. Send 10 cents today for bul
letin ot thousands of oftl.cial war combat 
photos. 4"' x s• glossy finish. These are the 
war's greatest fhotos of every campaign, 
every branch o service. that you wanted 
all during the war and after! Special sets 
of 25 German atrocities $2.00. 50 Tokyo 
scenes $3.50. U. S. Sales Service. P. 0 . 
Box ll'l06·A. Washington 13. D. C. 
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SCIENCE 0 1I'PO 1l TV N /TIES 
8 ANTIQUES, REI.ICS, 

INDIA:S GOODS 
ANTIQUE-modern pistols, revolvers, 

swords, daggers, armor. 174-page 1llus
trated catalog 50c. Robert Abels, 860% 
Lexington Avenue, New York 21. 

ANTIQUE Guns. 600 Bargains. Cata
logue 25c. Gilbert Hebard. Knoxville. Ill. 

4 FINE ancient arrowheads $1.00. Stone 
Tomahawk $1.00. List free. Lea1·' s, Box 
569, Galveston, Texas. 

85 ~ll.SER.U.S & PUECIOUS 
STONES 

GEMS. precious and semi-precious, all 
genuine from world wide sources. Deal di· 
rect, no overhead, save money. Catalog 
lOc. Hill Co .. Route 7-K. Salem, Oregon. 

MINERAL specimens and gem material. 
Fluorescents. Free llst. Plummer's, 5068 
Brighton. San Diego 7. Calif. 

JEWELRY stones removed from rings. 
etc. 100 assorted $2. 40. 50 large ones $2. 40. 
B. Lowe. P .S. 50. Holland Bu!lding. St. 
Louis 1. Mo. 

26 CA::\lERAS, I•HOTO SUPPUES 
CASH! Spot cash for cameras, lenses. 

binoculars, movie and still equipment. 
Send full description for prompt cash 
offer. Over J6 years of dependability. Bass 
Camera Co . . Dept SP. 179 W. Madison 
St .• _ Chicago_ 2.:... -:::---:---:::----,--~-

BASS Says: Trade Cameras? For J6 
years Finest equipment available. Always 
Satisfaction Guaranteed Or Your Money 
Back! Bass buy 'em. trades 'em. Bass 
Camera Co .• Dept. SP, 179 W. Madison St .. 
Chicago 2::,. =-:-=::=:o--:----:-------=-

PHOTOGRAPHY for pleasure or profit. 
Learn at home. Practical basic training. 
Long established school. Write for booklet. 
American School of Photography, 1J15 
Michigan, Dept. 1741, Chicago 5. 

CAMERA'S-Enlarger's - Movie F!lm -
Big Free Catalog. Cavalier Camera. 1822 
Center. Pittsburgh 19, Penna:.:·--,--:---::::-:---:-

LATEST Edition! Everybody's Photo 
Course 25 lessons Only soc. Satisfaction 
Guaranteed! Manias Photo Co .. Colorado 
City. Texas. ·c-:--

ATTENTION ! Amateur -Professional Pho
tographers. Get the Best Art Negatives 
now from Hollywood's Art Center. of Holly
wood's famous Cover Girls In full figure 
artistic poses. Sizes 2~4 x J ~4. $1.50. or 4 
for $5.00. and 4 x 5. $2.00 or J for $5.00. 
Also. Beautiful Ar t Prints--4 x 5. J5c-
5 x 7. 50c-8 x 10. $1.00 each. Gorgeous 
color transparencies. $4.50 each or J for 
$11.50. Unretouched originals guaranteed. 
Our customers are well pleased. Ernest 
Edwards. Inc .. P.O. Box 1987. Hollywood 
28. Calif. 

FREE 2X2 Color Slide and Fine Grain 
Negative! Send self addressed stamped 
envelope for samples and catalog. Slide
craft. 5855 Hollywood Blvd .. Hollywood 28. 
Callf. 

ELECTRONIC Photoflash all components. 
GE lamp. SJ4.90. Lectronic Research. 
Philadelphia 24. 

SPEED-0-COPY; groundglass focusing 
attachment for Leica. Contax. Pel'fex. 
Kodak Ektra. Argus C-2 & C-J. Send for 
literature. D. Paul Shull. Dept. PS-9. 240 
S. Union Avenue. Los Angeles. Calif. 

WARPLANE & Ship Photo Slides. Fits 
all sl!de projectors. Mixed. Postpaid. 25 for 
$1.95. Aero Parts. Municipal Airport. Hous
ton. Texas. 

102 PHOTO t'INISHING 
PHOTOGRAPHY for pleasure or profi t. 

Learn at home. Practical basic training. 
Long established school. Write for book
let. American School of Photography. 
1J15 Michigan, Dept. 1722, Chicago 5. 

LARGA-PIC-We have only one offer. 
but It 's an outstanding one! Your roll de
veloped and 8 prints made into brilliant 
Larga-Pic photos for JOe. Reprints from 
your negatives 4c each. Write for Free 
mailers. Larga-Pic. Box Z-4. Brookline 
46. Mass. 

THREE prints each 8 exposure roll 40c. 
Two each J5c. One each 25c. Reprints Jc. 
Fred A. Eastman, Bode. Iowa. 

EVERY Picture an enlargement ... Big
ger and Better Snapshots than you have 
ever seen before I New Electronic develop
ments give you improved lifetime deckled
edge enlr.rgements n: our same low prices. 
Any 8 exposure roll developed and printed 
Enlarge size 25c; Reprints Jc each. Fast, 
Accurate Service Guaranteed! Send for 
free mailers. today! Enlarge P hoto Serv-
Ice. Box 791L. Boston. Ma.;::ss::;·:_ ___ _ 

FREE! 5x7 enlargement ! Rolls developed 
and eight lifetime doublesize Velox prints 
made by modern electronic equipment only 
JOe. Reprints from negatives. same size Jc; 
doublesize 4c. Candid Rolls. finegrain de· 
veloped. Jx4 prints 12 exposures 45c. 16 or 
18 exposures 65c; J6 exposures $1.25. Return 
ad with roll and receive absolutely free 
5x7 enlargement. Frankl!n Finishing. Box 
PS-9. Framingham. Mass. 

SENSATIONAL Introductory Offer! Send 
snapshot or negative. this ad and 10c. We'll 
send you a beautiful 7 x 5w enlargement! 
Or. Kodak roll developed and printed ( with 
free coupon) only 25c; or 8 Giant prints 
from roll. JOe. Reprints from negatives
any quantity- regular size. Jc; Giant s ize 
4c. Candid rolls-36 exp. J5mm developed. 
vaporated. enlarged to J x 4. $1.00. 18 exp. 
SOc. Free Mailers. Free Premium offers sent 
on request. American Studios. Dept. 365. 
Lacrosse. Wisconsin. 

OIL coloring photographs can be a fasci
nating hobby or profitable sideline for 
those with artistic talent. Learn at home. 
Easy s implified method. Send for free 
booklet. National Photo Coloring School. 
1J15 Michigan. Dept. 1722. Chicago 5. Ill. 

FOUR Beautiful Girls. 5x7 Photograph. 
15c. Artcraft. 1600 Coney Island. Brook
lyn JO. N. Y. 

FASTER. rolls developed. sixteen spar
kling fadt>-proof prints. professional 4x6 
enlargements 25c. Rolls developed eight 
4x6 enlargements JOe. Reprints 2c. enlarge
ments 4x6. 4c. Lifetone Photo. 85J-18 Fifth. 
Des Moines. Iowa. 

50 VELOX reprints. $1. Suburban Stu
dio. 1410-S Bond. Rockford. Ill. 

ROLL developed and 8 prints JOe. Over
night Service. Free Mailers. Tri-Plex Photo 
SerYice. Box 375. San Francisco. Calif. 

8 BEAUTIFUL Double Size pictures and 
roll developed JOe. 8 hour service. F ree 
Mailers. Pacific Photo Service. Box 666. 
San Francisco. Calif. 

AMAZING new process. Perfectly toned 
p1·emium quality prints. Any size roll . any 
number of exposures developed and printed 
19c. Overnight service. JO day offer. 
Perfect-Tone Photos. Janesville 2J. Wise. 

HAVE you photo finishing worries? For
get them. Newly invented camera snaps. 
develops and prints finished pictures. Writ e 
today for our free illustrated folder. Com
plete details and copy of photo. Pittsburgh 
Photo Shop. Dept. B-1. 1618 Westmont 
Avenue. Pittsburgh 10. Penna. 

PHOTO Prints On Metal. All Kinds. 
Box 466. Clinton . Iowa. 

FHOTO Finger Ring. Bracelet or Lava
liere. Send photo. size and $1.00. Richard
son. Wyoming 3. Pa. 

ENLARGEMENT&-5 x 7-lOc; 8 x 1Q-
25c. From your negatives. National Film 
Service. 3111 West Tuscarawas. Canton J . 

HH PHOTOPUINTS, PHOTOCOPIES 
PHOTOS. Documents. Etc. Photocopied 

to Wallet size and permanently sealed In 
plastic. $1.00. Originals ret urned. Solfis. 
Box 1942X. Boston 5. Mass. 

FIVE Professional 4x5 reproductions of 
any Picture or Portrait $1.00. Quadt Photos, 
5710 Ktngsessing Ave .. Philadelphia 4J. Pa. 

no :\lOTIO:\! J>ICTI'HE~. SOCN D 
EQriP::\lENT 

GUARANTEED Fresh anti-halo outdoor 
movie film! Weston 12 Daylight load
ing! Processing free! Three spools Double 
Smm, $3.45! Six singlr 3mm for Uni \'ex, 
S4. 60! Postpaid! Cata.og. ESO-S. 828-A, 
West 39t h . Kansas City 2. Missouri. 

SELECTED Films. Photos. Slides. List 
lOc. Thomas Productions. 2709 West Ave. 
J4. Los Angeles 41. California. 

LEARN movie projection, management. 
Free Catalog. Theatre School. Elmira. N.Y. 

MOVIE Film At Tremendous Savings! 
Kodak Super X . Weston J2. Government 
stock. Tested-unconditionally guaranteed. 
16mm- 100 ft. $1.95: 50 ft. 98c; 50 ft. mag
a zine Sl.J5. Double Smm 25 ft. 75c. Proc
essing extra- 50 ft. 75c; 100 ft. $1.00; 
25 ft. 8mm 75c. Fast Service! Photo Sur
plus Sales. Box K-3. 12 Duane Street . 
New York City. 

MOVIE Cameras! 16mm electric. maga
zine-loading. famous mfgrs. With tele
scopic optical viewfinder. famous-make 
f3.5 anast igmat lens. battery. coupling 
cord and automatic release. Value over 
$200. Complete. Ready-To-Operate Only 
$55.00. 100',1, satisfaction-Money Back 
Guarantee! Order today! Free booklet. 
Quali ty Movie Film Panchromatic. Weston 
32. 16mm 50' magazine. $J.25; 100' $4.50, 
50' $2.40 ; Double 8mm 25 ' $2.15. Seml
Ortho . Weston 8. 16mm 100' $2.85; 50' 
$1.75: Double 8mm 25' $1.55. Free Process
ing. Fotoshop Inc .. Room 44. 18 E 42nd 
St .. New York City. 

RARE 8-16mm. Silent-sound films. In
ternational. 2120 Strauss. Brooklyn. N. Y. 

DISCOUNTS! 8-16mm Films. Equipment. 
Catalogue Jc. Towers. 9J5 North 40th. 
Philadelphia 4. 

8 AND 16 mm movie films. fast machine 
processing service. bulk tllm. free circular, 
Atlantic Films. 28D North Fourth St., 
Reading. Penna. 

BEAUTIFUL Kodachrome Slide and 
Lists 25c. Slide Supply service. Jl11 West 
Tuscarawas. Canton. Ohio. 

~~------~~-
PROCESS your own 8-16mm movie film. 

Literature. Duro Movie Products. 1519 
Eggert Roau. Eggertsv1lle 21. N. Y. 

RENT 16mm. sound films SOc reel. Large 
selection; free catalog. U. C. Film Service, 
128 Chestnut Street. Roselle Park. N. J. 

EXCHANGES: 8/ 16mm Silent. $1.00 Per 
Reel. Rentals. Sales at Money-Saving 
Rates. DetaUs for dime. Midland. Box 429. 
Oak Park J. Illinois. 

IMMEDIATE delivery of 16mm Sound 
projectors. Large stock of Castle. Official, 
Nu-Art and Pictorial films. Soundies. 
Comedies. 16mm Anscocolor film. Used 
8mm. 16mm Sound. List Titlers. Splicers. 
Editors. Rcwinders. (Home Movies. 41 
South Fourth Street. Allentown. Penna. ) 

SEND 25c for 1947 catalogue. Sterling's. 
679 Northampton. Easton. Penna. 

CHILD Is Born By Caesarean Delivery. 
The outstanding home movie production. 
Project it free. Send postal card immedi
ately. Movies. Hamilton 5. Ohio. 

ART model films 16mm rentals exclu
sively. adults list. Enclose stamp. Revere 
Films. Box 1051. Detroit Jl. Mich. 

"THE World's Greatest Passion P lay". 
All sizes. Rent or Purchase. Write Hemen
way Film, JJ Z Melrose St.. Boston 16. 
Mass. 

16mm SOUND Movies. Western Features. 
Free List. I ·. E . Film Exchange. 83J Main 
Street. Southbridg.::.e.:.... -=M= a::.ss:.:· ______ _ 

16mm MOTOR Driven Projectors-$16.00 
-Up. Selc<' Products. Denvers. Mass. 

FILM Movetone is back. It' s weston 12 
nonhalation. Free processing 100 ft. 16mm 
$3.25. 25 ft. double 8mm $1.50. Bulk film 
without processing 100 f t . 16mm $2.25. 
double 8mm $2.45. Free circulars. Froma
der Genera . Davenport 5. Iowa. - · - ... - ·- ----:---

FAST Pan Movie Film $2.75 100'-25', 
double 8mm $1.25. 100' 16mm outdoor 
$2.25. J rolls $6.00. Ambassador. 479-A 
Quincy St .. Brooklyn 21 . N. Y. 

QUANTITY Users: Fresh Ansco 16mm 
100' movie film- Black and White. S5.25; 
Color. $7.0G-minimum order. six rolls. 
FOB Baltimore. Gamerman's. J816- C East
ern Avenue. Baltimore 24. Maryland. 

ART Films: 50' 8mm. $J.49; 100' 16mm. 
$5.50; 100' 16mm Sound. $6. 75. Send for 
catalog. 16mm Viewer with 50 Art Poses. 
$1.10- 100 ext ra poses. $1.10. Both for 
$2.00 postpaid. Br uno 2 1.4xJ ~4 Art Nega
tives. 6 for $3.00 postpaid. J5mm Koda
chrome Art Slides. J for $l.OQ-Seconds. 
6 for $1.00. Fresh Ansco 20 exposure J5mm 
Color Film. J rolls for $4.50. Please In
clude approximate postage. Gamerman's. 
3816-C Eastern Avenue. Baltimore 24. Md. 
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'PO Pll l.A 1l SCIENCE O'P'PORTVNITIES 
16mm OLDTIME Movies Broncho Billy. 

Ben Turpin. Bill Hart. Others. Jubilee. 
723 7th Ave . . New York. 

BEFORE The White Man Came. All
Indian feature. 16mm sound. Jubilee. 723 
7th Ave .. New York. 

EXCEPTIONAL Subjects. Projectors. 
(Catalogues free) . D istributor. Box 211A. 
Oceanside. N. Y. 

GUARANTEED Film. Weston 50. 100' 
l&mm $3.45; 25' (88) $1.55. Free Process
tug!! MK Photo. 451 continental. Det roit 
14. Michigan. 

JOIN World's largest cinematographic 
soc.iety. Details free. I nternational Cine 
Society. Suite 218. 6770~2 Hollywood Blvd . . 
Hollywood 28. Calif. 

92 1\({TSIC, ;.\I(:SICAI. 
INSTRUMENTS 

FINGER Gymnastics. save hours of prac
tice few minutes daily away from instru
ment eliminates stiffness. gain speed; trans
posing system. play in all keys. both $1. 
Felix De Cola. 736 N. Martel. Hollywood 
46. Calif. 

MUSIC- LOVERS Best offer! Set of six 
songs $1.00. Art Music. 1658 Broadway . 
New York 19. 

PHONOGRAPH Records Cheap. Cata
logue. Paramount. SE-313 East Mar ke t . 
Wtlkes-Barre. Penna. 

INSTRUMENTS for less and still t.he 
best. Send for Bargain Catalog. Harden's 
Musical Merchandisers. Marion P .. Ohio. 

PIANO-Play without notes or teacher. 
System sent Free-includes chart and di
rections. Enclose lOc for handling and 
mailing. Latom Music, 2147A-86th Street. 
Brooklyn 14. N. Y. 

122 ~O!'IIG WRITEitS 
POEMS Wanted to be set to music. Free 

examination. Send poems. McNeil. Mas
ter of Music. 510- PS. S . Alexandria. Los 
Angeles. California_. 

s o:NG WRITERS-. ·songs Published 
Monthly. Advance Royalty. Send your 
songs or poems today for our exciting 
offer. Hollywood Tunesmiths, Dept, lOF-C. 
1537 N. Vine. Hollywood 28. Calif. 

SONGWRITERS: $100 Cash Awarded 
Each Month For Best Song or Song Poem. 
Melodies supplied Without Charge By 
Hollywood composers. Lead sheets and rec
ords furn ished . Cinema Song Co . . Dept. 
B-49. Beverly Hills. Calif. 

POEMS Wanted- For Musical Setting. 
Send poem for immediate consideration. 
Five Star Music Masters, 646 Beacon 
Bldg .. Boston. 

"SONGWRITERS : Send Poems for Free 
Examination and Outstanding offer. United 
Music. 116. Salem. Indiana." 

SONGWRITERS-send your song poem 
at once for immediate examination and 
Free Rhyming Dictionary. Richard Brothers. 
46 Woods Building. Chicago. 

SONGWRITERS! Outstanding. ethical 
offer. Hibbeler. Cl5. 2157 N. Avers. Chicago. - ·-SONG-WRITERS Best offer! Wri te-Art 
Music Co .. 1658 Broadway. N. Y. 19. 

DISCOVER Songwriting Facts! Write: 
Songwriter's Educational Committee. 1650-
PS . Broadway. New York. 

REAL Composer of Music will co-operate 
with lyric writers in song production . Fine 
publication proposition. Nationwide distri
bution of publications. Recordings Made. 
Copyrights secured. Write Now. C. Isabel 
Mayer. Box 3896. Portland 8. Ore. 

POEMS Wanted for new songs. Send 
poem for F ree examinat ion. Eliot Wright. 
Master Composer. 206 Rivoll Theater 
Building, Portland. Oregon. 

SONGWRITERS! Honest Outstanding 
Music Writing Offer. Dick Reynolds. 
Leonard. Texas. 

SONG poems wanted. AI Sanders. 1261 
North La Salle. Chicago. Ill . 

SONGWRITERs-Protect your songs. Get 
the facts first. Free booklet. attractive 
offer. Song Service. 331-J West 46th. N. Y. 

PROFESSIONAL Melody to your song 
poem. $2. P rofessionals. Mill Valley 339. 
CaUf. 

70 POPULAR SCIENCE 

112 RADIOS, SUPPLIES & 
EQUIPMENT 

MAKE Simple, Tubeless. Batteryless. 
Distance-Getting Crystal Radios. Crystal 
and illustrated instructions 25c postpaid. 
Allen. 421-S. Clinton. Mo. 

FREE New Ra"!!d~io=,:C:,a;::;t:.::a:;-lo-g-=-Is-=R=-e-a-=d-y-=-! -=R=-a- 
dlonic's catalog lists radios. hard-to-get 
radio parts. books. amateur. test and P.A. 
Equipment. All a vailable for immediate 
shipment. Send today to : Radionic Equip
ment Co .. Dept . 159. 110 Na~sau St .. New 
York 7 . N.Y. 

BUILD "Loudest" Crystal Radio. In
structions and Crystal. 25c. Amoroses Ra
dio. Route Four. Richmond. Va .. 

RADIO book:-"Everybody's Radio Man
ual. " Tells how to service all radios at 
home. 256 pages. 216 pictures . DeLuxe edi-· 
tion. $1.49. Popular Science. Dept. 97-C. 
353 4th Avenue. New York 10. N. Y. 

U.S. Signal Corps Featherweight Ear
phones $1.00. Radio Service men and ex
perimenters send stamp for our giant radio 
catalogue. Save dollars. United Radio Co .. 
( 100-V) Newark 1. N. J. 

ATTENTION! Prospectors-Explorers. Do 
you seek hidden treasures? Construct a 
U. s. Army type of Metallic Mine Detector 
from a U. S. Army Mine Detector Amplifier 
we are offering at ridiculously low prices. 
Complete Amplifier (less t ubes and batter
ies) with Battery Case and cables; cables. 
headphone cord and Jack (no phones). 
complete Army wiring diagram. Amplifier 
Type AN/ PRS-1. Only $2.95. Newark Sur
plus Materials Co .. 58 Market St . . Newark. 
N. J . Dept. S . 

6 PLANS Tube Sets. including catalog. 
"Radiobuilder"- 25c. 3 "Radiobullders"-
25c. Laboratories. Eye-t. San Carlos. Calif. 

HALLICRAFTERS. National. other radios 
wholesale. Terms. Write. Henry Radio. 
Butler. Missouri. 

TELEVISION Opport unity knocks now. 
See Marlowe Ad under Profi table Occu
pations. 

AMERICA'S Best Buys. Radio Tubes 29c 
up. Free Bargain li.sts. Potter. 1314 McGee. 
Kansas City 6. Mo. 

LITTLE Wonder Crystal Radio $1. '15. 
United Sales. R t . 21. Parkersburg. W. Va. 

TUBES. parts. wholesale. retail 50 off 
list. Radio Mail Order Co.. 46-13 188th 
St .. Flushing. N. Y. 

25 YEARS Experience radio repairing at 
your fingertips. I've repaired 45.000 radios 
and have perfected system you can follow 
step by step. My methods are far simpler 
than any course published. Requires no 
calculations. Total price $1.00 postpaid or 
C.O.D. Moneyback guarantee. Ross Radio 
Company. 14615-B Grandriver. Detroit 27. 
Michigan. 

24 UUSI NESS OPPORTU~ITIES 

$25 WEEKLY working two hours dally. 
No can vassing, No Manufacturing. Lycke. 
Box 2471 . Cleveland 12. Ohio. 

START Home business making statuary, 
plaques, art goods. pottery, garden furni
ture. artificial marble flooring, !lauid 
marble. Make fiexlble molds yourself. 
Amazing profits. Folder free. Creative 
Publishers. Box 236-M. Winnetka. I ll. 

OPERATE profitable home business sell
ing merchandise by mail. Fast sellers. 
Large profits. Powell Service. 5713 Euclid. 
Cleveland 3. Ohio. 

RECAST old batteries Into new. Latest 
achievements. Battery Laboratories. Min
neapolis. 

BOOKKEEPERS-Operate your own sim
plified "Dollar-A-Week" Bookkeeping & 
Tax Service. Full or spare time. Detalls 
free. Ellis. Box 203, Cedar Grove, N. Car. 

·~ 

MAIL OJ·der Business course shows you 
how to make money. spare or fu ll time. 
Teaches professional mail order technique 
-not penny-snatching schemes. Fascinat
ing 100-page Illustrated Success-Catalog 
Free! Write-Nelson Company, Dept. 4-01. 
Chicago 5. 

MANUFACTURE costume Jewelry at 
home for profit. hobby, therapy, Free 
wholesale supply catalogue. Instructions. 
Florida Supply House. Bradenton. F lorida. 

BUYERS Wanted for p laster novelties. 
Painted - Unpainted. Retail - Wholesale. 
Write today for free information. Bing 
Products. 88-XSB Broad. Boston 10. Mass. 

MOLD-MAKING. Plaster casting. 
Money-making Business. L itera ture Free. 
Kemilo. Park Ridge. Illinois. 

COMPOSITION Floortn"'g=-m-a-d:-e~ln_m_o_s-:t 
colors. Lifelong . Soundproof. Resilient. 
Flexible Molds. Cast novelties. plaques, 
statuary. Big money-your o\vn business. 
Catalog Free. Write-Bing Products. 
88-BJM Broad Street . Boston 10. Mass. . 

SPECIALTY Manufacturing, the bll 
money business that can be operated any
where. star t on a very small capital; we 
supply dependable formulas and complete 
instructions; get interesting Free booklet, 
" Money-makinll Opportunities In SpecialtY 
Manufacturing." Howard Robinson. Ph. G .• 
1300-B s. Ohio St .. Sedalia. Mo. 

I MAKE big money In the mail-order 
business. You can do the same a t home 
with copyrighted system. Write me I'll tell 
you how. F. Little. RD #1. Glenshaw. Pa. -

137 PLANS to make money local . man 
order . Par ticulars free . Elite Co.. 220-A 
Grand St .. N. Y. 

GOOD Paying Business Silvering mir
rors. plating autoparts. refiectors. bicycles. 
bathroom fixtures. etc .. by late methods . 
No tanks or shop reauired. outfit furnished. 
Free Booklet. Gunmetal Co.. Ave. E . De
catur. Illinois. 

COLOROLAZED Concrete Pottery made 
without molds. New. low cost. patented 
method. Cemeter:v products. novelties. tiles. 
floors. etc. Basement Ieaksealing. Other 
money-making projects. Booklet. details 
free. Men only. National Potteries. Orand 
Rapids. Minnesota. 

MAKE money casting new line Metal 
Toys and Novelties. Latest 1947 Scale 
Model Autos. Original Ashtrays. Savings 
Banks. Water Pistols. etc. Big wholesale 
and chain store orders now being placed at 
high prices assures big business and prof
its. Spare or full time. No experience or 
specia l place necessary. Write for details 
and lllustratlons of patterns needed. Metal 
Cast Products Co.. Dept. E. 1696 Boston 
Road. New York 60. N. Y. 

AMBITIOUS. Sell Xmas Cards. Station
ery. Big Profits. Colored Catalog Free. 
Beacon Hill Greetings. 115 Chauncy. s. 
Boston. Mass. 

FREE Water and our concentrates makes 
flavors. lotions, shampoos. 72 products, 
.aoels . bottles furnished . Qualco. F -20030 
Russell. Detroit. 

NOW you ca.n have an office. Learn 
credit-collection business by new home 
study course. May earn up to $5.000-$15.000, 
annually. Free bulletin. Franklin Credit 
School. Dept. 203-J. Roanoke 7. Virginia. 

"SELL By Mail! Books And Novelties! 
35 different items! Large Profits! Catalog 
free. Elfco. 432 N. Wells. Chicago 10. 

"TATTOOING and Engraving pays big 
profits. Experience unnecessary. Literature 
free. William Moore. 412-A SOuth Green. 
Chicago 7. IlL • · 

HOW To Set Up and Run A Mirror 
Shop! Res11ver Mirrors. For Price write
John Sprinkle. V90. Marion. Indiana. 

MEN-Women. All types mail order busi
nesses for sale. Full or part time. Priced 
from $100.00 up. L. Turnipseed. Box 681, 
S t . Louis~~·::M:;::.::o:-. = ------ --,--- -

MOTHI3ROOFING and Cleaning Business 
Pays Well. I 'll show you how to start on 
amazingly small capitaL Write today for 
details on E ight practical plans. Howard 
Robinson. Ph.G .. 1304-B South Ohio Street, 
Sedalia. Missouri. 

·------~----------IF you'd like your own. high income but 
easily learned office business. write for free 
details today. Cole Associates. Syracuse 2. 
N. Y. 

GO in magazine renewal and subscription 
business. Pays big- Repeat orders come 
automatically. Supplies furnished . Get free 
catalog and commission list. Write today, 
McGregor Magazine Agency. PS-8. Mount 
Morris. Ill. 

PROFIT ABLE Mail Order Business. 
Write Beier's, 831-R Heffert, Bethlehem. Pa. 

• 
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PLASTICIZE Lasting beauty-protection 

for autos. Used like polish. Entirely new. 
Opp. Excl. dist r ibutors earn $15.000 an
nually. Plasticize. 2254 N. W. 62nd St .. 
Miami. Fla. 

MAKE over $50 a week selling greatly 
in demand o!l burners for kitchen stoves
on Burner Supply Outlet. Box 327. Cam
bridge. Mass. 

BUSINESS Opportunities Rackets Ex
posed In "Racket Expose" Newsstands or 
$1.00. Falcon Press. Box 779. Newark 1. N.J. 

METALLIZE Baby-Shoes. New Ideas, 
Particulars Free. Krall. Box 8087. Pitts
burgh 16. Penna. 

RE-NEW Leather and Leatherette-Make 
cloth Into Imitation leather with plastic 
d iscovery called Leather-New. Opportunity 
to make real profits taking care of sales 
resulting from national advertising. Write 
!or Free sample of Leather-New covered 
material and complete deal. 704 Land Bank, 
AX. Kansas City. Missouri. 

MEXICAN and biological novelties. Whole
sale list free. retail 10c. Qulvira Specialties. 
Topeka. Kansas. 

MAKE Plastic Jewelry. Free information. 
·Attler Compe.ny. 23-60 29th. Long Island 
City 5. New York. 

"ILLUSTRATED", Wholesale Catalog 10c 
-Bargain's Galore. Stafford. Box 5211-PS. 
Indianapolis 1. Indiana. 

"BUILD your own independent. fascinat
ing and very profitable business at home. 
spare or full time. $75.00 and upwards 
weekly easily possible making beautiful 
brilliant, sparkling Novelties. Religious Fig
ures and Popular Sports Souvenirs. Fast 
sellers through you. salesmen. stores. 
Quickly learned and few dollars starts you 
making real money. Successful manufac
turer can tell you how and furnish every
thing. Start small. grow big. Write for full 
information and "Amazing story of my 
success" at once. Inghram Company. 2845 
Sixth Street. Detroit 1. Michigan." 

MAILORDER Beginners. Save money by 
getting started right! Our new booklet may 
save you dollars ! Only 10c. postpaid. Mail 
Order Mecca. 30 West Washington St .• 
Chicago 2. Ill. 

SELL Books By Mall. Large Profits! Free 
Literature. Cline-Porter. Box 6346 PS. 
P ittsburgh 12. Penna. 

UP to $1500 yearly aelllng by man in 
spare time Interest you? New Ideas and 
plans every month. Details free. Idea o! 
Month Club. Rox ll8-B. Baltimore 18. Md. - ·- ·-

START your own Electroplating Busi
ness. Highly Paid. Uncrowded Field. Learn 
at Home. 0. I. Approved. Send postcard for 
Free Electroplatin g Booklet and Proof. 
Plater Hyde. Room 523. 432 "F" Street. 
san Diego 1. California. 

BABY shoes bronzing supplies. plasticide 
and Onyx Bookends. ash trays. frames . pen 
sets-Hardening solutions-shoes ,Metal
sealed for only $1.00. Box 2095A. Wichita. 
Kansas. 

OPERATE profitable mall order busi
ness. Splendid opportunity. For details 
write. Annefred Service. 1227 Princeton 
Avenue. Philadelphia 11 . Penna. 

GOT $24,500 Using "Schemes" from 
"Schemer" Magazine. Alliance. Ohio. 49th 
year. $1.00. Three samples 25c. 

TYPEWRITER Repair ing Inst ructions. 
standard typewriters. Webers'. Box 1008, 
Canton. Ohio. 

FELLOW Workers- Down with Bosses
S tar t own business- Be Independent
Booklet describing 137 Tested Plans. free. 
P . Padney. 307 York St .. Jersey City, N. J. 

MAKE strange ptast!cs-lc pound. 
Makes durable attractive ftoors, walls. 
Build with waste-Save half. Bays Lab
oratory, Oklahoma City 9. 

ELECTRICALLY inclined men: $100-$200 
weekly possible Installing. rebuUding. 
maintaining Fluorescent Light ing. Amaz
ing literature Free. Write Willis Fluores
cent Lighting. Box 6. New York City 35. 

START Mallorder Bookahop-Eve.rything 
furnished; publisher cooperation. 25c 
brings booklet, exclusive setup, samples. 
exciting ideas. General Publications. Os
sining 1. New York. 

HOW and Where to obtain capital. Par
ticulars free. Star Service. Wapakoneta . 0. 

EXTRA cash made easy Just follow in
struction particulars lOc. Douglas Atchi
son. 210 5th Avenue. N.Y .. N.Y. 

BABY Shoes Metalized the durable way. 
Complete instructions $1.00. St. Albans 
P lating Industries, 135-1 'I 135th Ave., So. 
Ozone. Long Island. New York. 

ASTOUNDING modern mall order plana. 
Brings quick profits. Darrah. Orono 8, Me. 

START a home business in spare time. 
Make extra money. Experience un.neces
sary. Literature f ree. Ellmar Service. 
Muncy 3. Penna. 

QUICK Money! "Repairing Car Batter
Ies." At home ! Easy too! Write. Battery
man. Orand Junction 1, Colorado. 

"FREE Booklet" "Key To Greater Earn
ings". James Williams. Box 2215. Holly
wood. California. 

PROFITABLE mall order business can be 
yours. Details Free. Coast to Coast. Box 
63-B. Station H, Buffalo 14. N. Y. 

SWISS Musical Units. Install powder. 
Cigarette boxes. Lloyd Kelley. Hanover. Mass. 

OPERATE profitable mail order busi
ness. Write. Walter Service. 4159-B East 
112th. Cleveland 5. Ohio. 

BOOKKEEPERS - Operate your own 
bookkeeping and tax service, Part or full 
time. Free course. "How to Operate a Con
tract Bookkeeping Service.'' A. J . Haw
thorne. Public Accountant. Decatur. Ala. 

HANDYMEN-Earn money home oper
ating Community "Fix-it" Shop, Write, 
Stafford, 708 Rawlings, Carbondale, Ill, 

WOULD you pay 3%-first $350 made? 
Color-illustrated book "505 Odd, Success
ful Enterprise.s" free! Some offer occa
sional "day oft." Work home. Expect some
thing odd 1 PacUlc-K. Oceanside. CaUf. 

HOW To Sell By Mail. "Planned and 
Profitable" Mall order selling. New. dif
ferent work-book of ideas and instruction 
for beginners. aspirants. established deal
ers. Send 25c for copy of leading mail 
order trade magazine and complete details. 
Year's subscription $3. Mail Order Moni
tor. 356 South Broadway. Suite 706 PS. Los 
Angeles 13. California. 

DON'T be Mr. Average man. Be your 
own boss. Earnings unlimited. Operate 
from home. $25.00 adequate Investment 
for Immediately earning $200.00 weekly. 
Postal brings details. J . T. Van Zlle. A-79 
Mllls Street. Morristown. New Jersey. 

CASH In ! Local; mall Specialties. hob
bles. opportunities. LIJ,eratur e 10c Central. 
S impson. Kansas. 

OPERATE Successful Mallorder business. 
For Details write: McKinzie. 6320 Southern 
St .. Detroit 10. Mlch: 

" MONITOR"-Leading Mail Trade Busi
ness Magazine for beginners. established 
dealers! Rush 25c for sample copy. special 
subscription offer. details. A. J. Shutt . 
Dept. E. 506% S . 15th St .. New Castle. Ind. 

BE Your Own Boss ! Let us show you 
how to make big money right at home! 
Free details. Klktavl. 8620 South Ruthelen. 
Los Angeles 44. Californ ia. 

GENUINE Natural Latex for rubber 
molds. Only two coats necessary for thick 
mold. Make money reproducing statuary. 
plaques. novelties. Low cost. Write: MaJor 
Chemical Company. 131 Inman St . . Cam
bridge 39. Mass. 

RECEIVE Information. booklets. samples. 
e tc.. from over 40 of the Best "Business 
and Money-Making Opportunities" adver
tised this and other magazines. Send $1.00 .. 
(Satisfaction or refund) .. to: Box 502-A. 
Elizabeth. New Jersey. 

SELL By Mall Inexpensive course tells 
How Magazine free. McKitrick. Box 58. 
Mt. Vernon 2. Ill. 

DOES $1.500 Yearly in spare t ime by 
Mall interest you? Free details. Lamson. 
Box 1302-AlO. Detroit 31. 

START Profitable Mail Order Business 
On $5. Write Duncan, Ortega Station. 
Jacksonville, Florida. 

UNPAINTED plaques. statues. Variety of 
designs. free list. ArBo Products. B195 E. 
7th, St. Pau;:l::,.. ;.:M~in::=n:.;.. ~--:-----:----

METALLIZING baby shoes makes you 
money! Learn this simple . profitable busi
ness from Nationally recognized authority. 
Get professional results with professional 
"know-how"! Free particulars. Joseph B. 
Kushner, Metal Finishing Consul tant. 
Stroudsburg. Penna. 

WHITE Liquid Rubber for making fiex
ible molds l Quick drying! Safe l For home. 
classroom. or industry! Quart $2.00. Gallon 
$5.95. FUll in.structtons! Beginners booklet 
on molding and plaster casting 25c. Free 
with order! Plastercraft Supply Company. 
1406 East 43rd Street. Cleveland 3. Ohio. 

OPPORTUNITY through mall order busi
ness. Gustafson . 2111 W. 67 St . . Chicago 
36. Illinois. 

MAKE Money At Home Like I do. Write 
Immediately. Duffy. Covington. Ky. 

DOLLARS daily ! Cleared $1.900 in two 
months by mall! Write Immediately! Loeb. 
D-9. Silverton. Cinc:::l:::n:::n:::a~ti:-=1.:::.3:..,. ------,-....,

IDEA Men! Let's get together and get 
some money out of our Ideas Instead of 
promises. James Corrubia . Lakewood. N. J. - -

-METALLIZE Baby Shoes. Correct Mod-
ern Method. Information Free. Universal. 
Box 1076-B. Peoria. Ill. 

300 MONEY Making deals. plans. for
mulas. tips. schemes. Folio Free. Formico 
Prod.. Box 572. Dayton. Ohio. 

i AMAZE others. Add faster than adding 
1 machine. Free details. Maths Institute, 
, Box 633. Mobile 4. Ala. I SPECIAL Rubber for making Molds. Lit

erature and sample free. Universal. Box I 1076-A. Peoria. Ill. 
S99.50 PUTS you In the Popcorn business. 

Electric machine and all supplies. Poppere 
Supply. 145 Walton. Atlanta. Ga. 

"INVESTIGATE Mall Order or Home 
Business. 140 new ideas. Write Marshall, 
Box 655. Centralia 14. Washington. " 

• START a clock shop while clock repair-
ing is booming. Oureasytolearn home study 
course wllh pictures and illustrationa 
teaches you how to repair all kinds of 
clocks. Information free. Houston Clock 
Shop, P.O. Bo~ 5086B. Houstop 12, Texaa. 

TYPEWRITER Repairmen urgently 
needed. Earn $40 to $50 weekly spare time. 
Our easy to learn home study course teachea 
how to repair typewriters. Write for free 
information. Houston Typewriter Repair 
Service. P.O. Box 5357. Houston 12. Texas. 

DISTRIBUTORS. Unusual $2.98 Photo
graphic Product. Fine Profits. Fast Seller. 
Repeats for Hundreds of Dollars. Details 
Free. Morrison's. Box 9312-S. Station s. 
Los Angeles 5. California. 

MAK.E big spare or full time earnings in 
Mail Order. Easy Pleasant work. Small 
Capital. Interesting details Free. Holdens. 
Dept. 127. 4903 Rhodes A venue. North 
Hollywood. California. _ 

BIG money in auto supplies. parts. radios. 
ammunition. guns. home supplies. Whole
sale catalog for d ime. Main Supply. Fair
field. Illinois. 

FREE Premtums. Wholesale Catalogue. 
Free. Holm Sales. 12B. Oaklandon. Indiana. .. 

RUBBER Molds. Make your own. Alrcure 
liquid. Quart $2.95. Free Model. Plastic
wood. concentrated plaster hardener. quart 
$2. 50. Lusterglaze. quart $2.50. Directions. 
"Model-A-Month Club" . membership (25c 
annually) brings Information. free model 
offer each month. Rubbercoat. 3873-K 
California Street. San Diego 1. California. 

VENETIAN Blind Factory Liquidation ... 
Below cost . Slat painting. cutting. washing 
machines. Aluminum. Wood slats. Tape. 
Cord. Hardware. Wholesale prices. Every
thing for establishing profitable business. 
Decorators• Service. Box 423. Gloversville, 
New York. 

HOME Workers wanted to hand-spin 
Angora Wool. Either Sex. House of Angora. 
S9. Springfield. Ill. . 

FLORIDA-Land of Opportunity. Up-to
the-minute Information covering Business. 
Farming. Citrus Growing, Fishing. Etc., 
with large picture map and confidential 
opportunity table. Send $1.00 to Fla. Re
search Bureau. Box 403, Melbourne. Fla. 
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SCIENCE DP~ORTVNITIE$ 
SAWDUST. Turn it into cash. Instruc

tions 25c. Charles. 12-EJ. Norwood. Ohio. 
BE'I"I'ER Job and Money by proven short 

Cost Study Course Complete. Send one 
dollar to Costems Company. Box 63. 
Buffalo. New York. 

MAKE Rubber s ·7'ta_m_ p_s-:-! -.:E::-n-o_r_m_o_u_s_P=-ro-fi:;;-t:-s-. 
Resilver Mirrors. Brush P lating. Universal. 
Box 1076-B. Peoria. Ill. 

MAILING postcards selling repeat mer
chandise is profitable. Everything supplied. 
Details free. Gordon Publishers. Box 23, 
Pawtucket. R . I. 

SUPER X Molding Latex for Better 
Molds. Liquid sample 25c. Literature and 
Sample free. W. Wooley. 115-A Donald, 
Peoria. Ill. 

INCORPORATE In Delaware. Many ad
vantages. Free details. Corporation Fiscal 
company. Inc .. Delaware Trust Building, 
Wilmington. Delaware. 

NUPLAMOLD Molds are permanent, will 
not shrink or deteriorate. Made to order. 
Own your own business. start spare time. 
Make big money duplicating hundreds of 
decorative ornaments or industrial Items. 
Start now-Get our price list. Write the 
Shop Technician. 314 Westport Road, 
Kansas City. Mo. 

WANTED-Retired Gadgeteer. experi
enced organizer. manager. sales executive. 
to incorporate. Implement and conduct 
hobby enterprise. Workshop. (1200 Sq. Ft.). 
8 cottages available. Beautiful. healthful 
seaside. Bathing. boating. fishing. hunting. 
golf. Full particulars please. Orr. Villa 
Tasso. (Niceville). Florida. 

AGENT or exclusive distributor for ciga
rette lighter mfg. MacGregor. Tahoe Val
ley 15. Calif. 

FLEXIBLE Molds to order, also origi
nals. Professional course manufacturing 
molds and cast novelties. Latex, lacquers, 
:Hocks. flocking equipment, supplies. Plas
tics, Box 1574, Boston 4, Mass. 

DO it with Sea Shells. Big profits. Werts. 
1429 56th Avenue. Oakland 3, Callfornia. 

BY Now You've surely heard of Colo
rado 's Fabulous Oil Boom. Largest new 
field d iscovered in last 20 years. More than 
240 flowing wells. You'd like shot at $1.000; 
$5.000; $20.000 on $140? Then write or wire 
me immediately for free detalls. Hundreds 
of others have a lready. Dyer (1) . 1835 
Champa. Denver. Colo. 

LEARN Import-Export! Represent Man
ufacturers ! Study at home. Uncrowded 
fields. unlimited opportunities. ITP trains 
you in a few weeks. Five years free infor
mation service. Folder Free! International 
Trade. 246-S Fifth Ave . . New York 1. 

RUBBER-Airfiex "Makes molds--over
night" p int $1.25. Gallon $7.00 with In
st ructions. Plastic Products. 3151-W South
port. Chicago. 

OPERATE your own bookkeeping busi
ness under new national setup. Territories 
still open. Write. giving your business back
ground. James Argodale & Associates, 
zumbro Building. Rochester. Minnesota. 

PLASTIC-Intermix makes ordinary cast
Ing plaster "Shatterproof" Gallon devel
opes 100 pounds. Quart $2.00. Gallon $4.50. 
Plastic Products. 3151-W Southport. Chi
cago. 

COMPLETE Electroplating outfi ts for 
hobby or profit. Set up your own small busi
ness for $20.50. Write. Fisher Mfg. Co .. 
Box 178. Gallon. Ohio. 

PLASTIC-Liquid glass. China glazes. 
protects plaster. wood etc. Pint $1.00. Gal
lon $4.00. Plastic Products. 3151W South
port. Chicago. 

AT Home-Your own manufacturing 
business; making popular $1.00 novelties. 
Cost you 3c to 15c. Everything supplied. 
Write So-Lo Works. Dept. A-601. Love
land. Ohio. 

TRAVEL anywhere anytime. Earn $85.00 
week up. Be your own boss. No experience 
necessary. Less than $5.00 investment re
quired. Literature free. Traveler. La Grange 
2. Indiana. 

BUSINESS Starters $7.000 winners mon
eymaking opportunities. Chronicle-quar
ter. McPlastens, PS1430 Monroe. Chicago. 

72 POPULAR SCIENCE 

$46 FROM Square Foot Plywood. Jigsaw 
necessary: Write, Woodarts, X-49. Bridge
water. Mass. 

BIG Money In Vending Machines
Smallest capital start brings immediate 
profits that build permanent profitable 
business. Starting instructions free. Becker 
Vendors. 105-P Dewey. Brillion. Wise. 

REMNANTS. Amazing Values. Good 
Profit. Write B & M Textiles. 415 E. 26th 
St .. Paterson 4. N. J. 

INDUSTRIAL sites Free. City property 
with clear title. Locate in Northwest Flor
Ida's year round climate. Chamber of 
commerce. Lynn Haven. Florida. 

88 1\fONEY MAKING 
OPPORTU~"'TIES 

ELITE Collection describes 137 money
making plans; local. mail order. Particu
lars free. Elite co .. 220-A Grand St .• N. Y. 

EARN money at home-steady income
Write Successful Income Builders. 508-B. 
Hollywood 28. California. 

$25 WEEKLY Working two hours da.Uy. 
No canvassing or manufacturing. Lycke. 
Box 2471. Cleveland 12. Ohio. 

START Your own business! Big money 
manufacturing novelties, plaques. statuary. 
Free catalog. Write Bing Products. 88-B3N 
Broad Street. Boston 10, Mass. 

SEWING Machine Repairmen make big 
money lifetime. Start neighborhood shop. 
Complete repair manual. covering all 
makes. $1.98 postpaid. Money Back Guar
antee. Sewmachine Serviceman. Hamllton 
10-E. Ohio. 

DETECTIVES Earn Bll Money, Experi
ence unnecessary, Particulars free. Wag
oner, P-125, West 86th, N. Y .• N. Y. 

MANUFACTURE costume jewelry at 
home for profit. hobby, theraPY. Free 
wholesale supply catalogue. Instructions. 
Florida Supply House. Bradenton, Florida. 

METALLIZE baby shoes. Further lnfor
matl.on free. Metal Crafts. 5501 Suwanee. 
Tampa 4. Fla. 

BIG money In wire novelt ies: Names 
Bracelets. Earrings. Swords. etc. Copy
righted instruction booklet. over 200 dia
grams only $1.00. Lee Brandy. 69 Bay 29 
St .. Brooklyn 14. N. Y. 

SCHOOL Seniors-Bell classmates Amer
Ica's most beautiful Graduat ion Name 
Cards. Largest selection. 40% commission. 
Outsells all others. Send !or f ree sample 
kit. Printcraft, 1425 E. Elm St., Scranton 
5. Penna. · 

21 POPCORN. Candy Apple. etc. Formu
las. All money-makers. $1.00. We can 
supply equipment. Concessions Supply Co .• 
Dept. "B". Box 133 Sta. "B". Toledo. Ohio. 

MAKE big money. build your own lamps 
and sell. Write for free factory photos. 
Buddy Products Manufacturing Co.. 1123 
W. Belmont Ave .. Chicago 13. Ill .. Dept. 35. 

MAKE Perfume. Make Money. Free book 
tells how. Lawson, 21 Joiner, Saint Augus
t ine. Florida. 

SOMETHING different . 900% profits. 
Experience unnecessary. J . W. Arrington. 

· La Grange 5. Georgia. 
EXCLUSIVE supply sources benefit s . E tc. 

25c. Satisfaction or money back. Evergreen 
Enterprises. Darrington 1. Wash. 

INCOME Increasers ! Beat wage slavery. 
Roy. Box 531-A. Waterbury 85. Conn. 

BABY Shoes preserved. coppered without 
electricity. Formulas. instructions. SOc. 
Box 531-A, Waterbury 85. Conn. 

"BIG money making sun tan oils. Insect 
repellents. Latest formulas for $1. Nora! 
Laboratories. Galveston. Texas." 

WIN money on contests advertised in 
every magazine and on radio. General 
Contest Magazine, published monthly, 
gives hundreds of tips, Lists current con
tests and rules. Sample 25c. General Con
tests. 1609-A East 5th. Duluth. Minn. 

"THERE'S Big Money In Junk," and re
pairing Car Batteries! Batteryman, Grand 
Junction, Colorado. 

METALLIZE flowers for profit! It's new 
easy. sure fire! Free details: Joseph B. 
Kushner. Metal Finishing Consultant. 
St roudsburg. Penna. 

315 GOLDEN opportunities. how to make 
money. selling by mail. Send for free de
tails. A. Warren. P.O. Box 6S. N. Y . 19. 

VETERANS! Be financially independent. 
Changes in loan guarantee not generally 
understood offer amazing possibilities for 
Income and profit. Don't miss your great
est opportunity. H. B. Smith. Box 747. 
Dept. J . Youngstown. Ohio. 

REVOLUTIONARY Mail Order P lan ! 
This isn' t guess work but a newly-tested 
practical idea that can help you put extra 
dollars Into your pocket every day, Quick 
action necessary. Send for convincing de
tails today. Kutz. National Mall Sales 
Service. P. 0. Box 2001. Natural Bridge, 
St. Louis. Mo. 

PRIZE Contest Fans Reap Rich Re
wa,rds. Enclose 3c stamp. National Con
test Bulletin, Box 2685-S, Mlami_ 31. Fla. 

EXCELLENT profits raising mink. De
tails furnished. Franklin Young. River
head. N. Y. 

ELECTRIC Clocks are everywhere you · 
go, buildings, homes. parking-lots. factories. 
Repairs increasing. Our easy to learn 
course with pictures and drawings teach 
You how to repair these clocks. Electronic 
Supply Co .. Box 2350-B. Houston 1. Texas. 

EARN Money Evenings. copying and du
plicating comic cartoons for advertisers. 
Adservlce. Argyle (2). Wisconsin. 

EARN Up To $2.000 year. inventing 
simple Items. Special cash markets .. 
Hendrickson. Argyle (8). Wisconsin. 

QUICK Money operating mail order bust
ness. Splendid Opportunity. Details. write 
Russ, P. 0 . Box 611, Butler. Penna. 

TIN Cans. Turn them Into cash. Instruc
tions 25c. Charles. 12-EK. Norwood. Ohio. 

INCREASE your income with new Im
proved Supermemory Course. For Free 
details write today. Thor Books, CS9. 
Box 1210. Chicago. 

1947 GIGANTIC Directory of Opportu
nities. Advertisers Supplles. Sources. Trade 
Information. Mall Order Ideas, Products. 
Wholesalers. Valuable tips-just published! 
Descriptive literature Free. Wilkin & Co. , 
Hillsboro 2. Ohio. 

START Home Mall Business! Exclusive 
setups built-to-order for financially re
sponsible beginners. by leading M.O. Asso
ciation's expert staff. Booklet Free! 
N.M.D.A .. 33-A Vassar. Dorchester. Mass. 

GIGANTIC Malls-Trade Magazines
Name listed 15c. Jackson . Newfoundland 
4, Kentucky. 

SPARE Time Home Work Plans. Write. 
Business Plans Co.. 1242 Park. San Jose. 
California. . --------------------------59 FORl\lUI.AS, PI, A.NS, ETC. 

137 MONEY -maktng plans, also formulas 
for salable products. Descriptive booklet 
free. Elite Co .. 220-A Grand St.. N. Y. 

FORMULAS-All kinds. Latest money
makers; literature Free. Kemi-Kal. Park: 
Ridge. :{11. - ----

ANY Formula Or Trade Process Supplied. 
$2.00. Jackson. Newfoundland 4 . Kentucky. 

UNPAINTED. plaques. statues. novelties. 
Variety of designs free list. Arbo Products. 
Bl95 E. 7th . St. Paul. Minn. 

10.000 FORMULAS and Trade secrets. 
Free Literature. Stillmans. 555 Kingston 
Ave .. Brooklyn 3. N. Y. 

96 CENTS profit every Sl.OO sale. Make 
perfect auto cleaner and polish. Easy. com
plete formula $1.00. Central Laboratories, 
312 David Whitney Bldg .. Detroit 26. Mich. 

106 PLASTIC~ 

PLASTic-sheets. Rods. Tubes, etc. Free 
List. Plastic Supply Co. . 2618 St. Louis 
Avenue. St. Louis 6. Mo. 

"PLASTICS Tra.de Secrets. Write for free 
literature. Plastics Research. Box 346, 
Alhambra. Calif." 

• 

• 
• 
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'PO 'PII tA 'R SCIENCE O~'PO'RTVNITIEI 
PLEXIGLAS masked sheets 12"' x 12" 

1/16" $1.00. ~11 .. -$1.25. 3/ 16"- $1.55. ~~ .. 
-$1.85. Include 10% postage. Dyes, Rods, 
cements, shells, Jewelry findings, tools, 
buffing compounds, free listings. Craft 
Plastics. Box 129·8. Somerville, N. J. 

MAKE money assembling our pre-fabri
cated plastic kits. Sample Kit SOc. Cata
log free. Fabros. Box 156. Station F-2. 
Butlalo 12. N. Y. 

METALLIZE plastics for profit! Free 
particulars. Joseph B. Kushner. Metal Fin
ishing Consultant , Stroudsburg. Penna. 

TEN Fascinating Detailed Plexiglas 
Projects. $1. Original Plasttcplans. Box 
181, Cincinnati l , Ohio. 

PLASTIC Tablecloth Covers, Curtains. 
Drapes, Baby Pants, Bowl Covers and other 
Plastic Articles selUng like wildfire! Make 
b ig money Now! Free Details. Write Plas
tics. Dept. 59-J, 206 N. Fourth. St. Louis. Mo. 

PLASTICs-Supplies-Kits. List. P las
met Sales & Engineering, 4648 Shirley Pl .. 
St. Louis 15. Mo. 

HOME Training through Plastic Hobby 
Kit: 2 peunds Plexiglas. Lucite. one bottle 
cement. three bottles dye. (Free with Kit : 
Instructions. ProJects. Designs)-$3.25 post
paid. All Plasti.cs books. Request literature. 
Modern Technical Book & Tool Co .. Dept. 
MS. 55 West 42nd Street. New York 18. 

IMPORTANT news for molders and fab
ricators! Technicraft, 1156 Commonwealth. 
Boston 34. Mass. 

33 CHEl\OCALS AND APPARATUS 
THE House of Wtnn, home of supplies 

for amateur chemists. see Winn's ·New Idea 
chemical kits and apparatui outfits for 
home experlmentlnll. Send lOc for retaU 
catalog. Established 1931. John H. Winn. 
Dept, 607, 124 W. 23rd St .. New York 
11. N. Y. 

CHEMICALS,..Lab. Supplies New Catalog 
10c. Mel-Glo Chemical Co.. 258 Fourth 
Avenue, Brooklyn 15, N. Y. 

SPECTROSCOPE For Quick chemical 
analysis $3.00. Cutting Co.. Box 45'1, 
Campbell 2. California. 

LUMINOUS Paints will glow in dark. 
Six colors. Fairmount Chemical Co.. 136 
Liberty St .• New York City 6. 

NEW laboratory Supply Catalog of 
Chemicals and apparatus. Contains over 
6000 Items with Ulustratlons. 212 paaes. 
Send soc. Standard Science Supply Co .• 
1232 No. Paulina St.. Chicago 22. Ill. 

CHEMICALS and apparatus for indus
trial, analytical, and private laboratories. 
Complete supply service for correspondence 
school student-a. Send 39 for catalog, Dept, 
M-26. Blolodcal Supply Co .. 1176 Mt. Hope 
Ave .. Rochester 'l . N. Y. 

FREE Catalog: Chemistry. Mineralogy, 
Biology. Tracey Laboratories. 1907 Harri-
son. Evanston. Ill. · 

CHEMICALS, ounce quantities, appara
tus, catalog 5c. Fleischer's Laboratories. 
Everett 49, Mass. 

SAVEl! Get "Planning Your Labora
tory", 25c Catalog, 10c. Pilgrim's Chemical, 
348-A Edith Ave .. Salt Lake City 6. Utah. 

68 HELP WANTED 
INTERESTED in Latin American & For

eign Employment??? $1 Brings Foreign 
Service Directory Just 011 The Press List
Ing Oil, Mining. Aviation. Const ruction. 
Transportation, Manufacturing concerns by 
Personnel Expert. Hot Tips for Immediate 
Applica tion. Global Reports, 6417 Home
wood. Dept. PS. Hollywood 28. California. 

ALASKA - The Last Frontier offers 
thousands of opportunities. Sl brings 1947 
Copyrighted Report describing potential 
opportunities. Listings of firms in Commer
cial Fishing. Mining. Aviat ion. Construc
tion. Pertinent facts about Prospecting. 
Fur Farming. Homestead Lands. Tips for 
Application. Free-Map of Alaska. Alaska 
Opportunist. 6417 Homewood. Dept . PS. 
Hollywood 28. Calif. 

6 AGENTS WANTED 
SELL PersonaUzed soaP. Name on every 

cake. Ideal for gUts. Oet sample otler. 
Dunbar Soap, New Brunswick, N. J . 

-

GOOD Paying Business Silvering mir
rors, plating autoparta, reftectors, bicycles, 
bathroom fixtures. etc., by late method. No 
tanks..._~l' shop required, outfit furnished. 
l'Yee .DOoklet. Gilnmetal co .. Ave. o. De
catur. Illtnola. 

SELL Personal Initialed Individualized 
Belts, Buckles, Cap Badges, Tie Holders. 
2,000 emblems to choose. Fast profits. Re
peats. Write today special outfit otler. 
Hookfast Specialties, Box 1425, PS, Provi
dence, Rhode Island. 

FREE! Latest Issue Opportunity Matra
stne, Salesman's Guide. Inspiring, construc
tive. Shows how to earn money selling for 
others or in your own business. Hundreds 
postwar opr>ortunttles. Send name and de
scribe what you have sold or are selling. 
Illustrated copy sent Free. OPPortunity 
Magaztne

1 
620 N. IILtchtgan, Dept. 18. Chi

cago 11, I I. 

LICK After-war layofrs; Start own bust
ness; home. otllce. Booklet describing 
"Collection of 127 Tested Plans" free. Elite 
Co .. 220 Orand St . . New York. 

AGENTs-300% profit selling genuine 
rold window letters; stores and otllces. Free 
~amples. Metallic Letter CO .. t37 N. Clark. 
Chicago. 

90c PROFIT Each $1.00 Bale Sell Posl· 
tlve mothproofing solution to housewives, 
stores. agents. Experience unnecessary. 
Postal brines details. Kinford. Wayne 4, Pa. 

GOLD laCQuered Window Sign Lett-ers. 
Large Sizes Penny Each. New Foils. Ab
solutely Beautiful Free Samples. Atlas. 544 
W. 79th. Chicago 20. 

"BIO bargains for btr profits. Over 100 
sensational values. Men's used suits $2.00, 
pants 35c, topcoats $1.25, Overcoats $2.00, 
shoes 20c. Experience unnecessary. Free 
wholesale catalog, Superior, 1250-A Jetler
son, Chlcaao 'l." 

GREETING Card Arents : "Line Up" · 
with "Pines" for bigger. better and quicker 
profits. Rush name. address on postcard 
today, .Box 32. Flushing 6, N. Y. 

START Your Own Business on Our Cap
ital: Always your own boss. Hundreds av
erage $6.000 to $25,000 annual Sales. We 
supply stocks, equipment on credit. 200 
home necessities. Selllng experience un
necessary to start. Wonderful opportunity 
to own pleasant. profitable business backed 
by world-wide industry. Write Rawle!gh's, 
Dept. I-U-PSC. Freeport. Ill. 

JUST Out! History of World War II. 
Huge Volume. Popular price. Authentic 
text. Ofticial photographs. Big profits. 
Riverside Book Company, Iowa Falls. Iowa. 

MAGIC Cleaner and laundry soap deal. 
Hot ter than a firecracker. Big Profits. Sam
ple free. Uko. 5007 Irving Park. Chicago. 

ADVERTISING Book Matches-Cash In 
On Political Campaigns-sell Union Labels 
matches. Cuts for all businesses and politi
cal parties- Free powerhouse selllng kit
low prices-protection guaranteed on re
peat orders-Cash Commissions. Superior 
Match Co.. Dept. P9'l. '1530 Greenwood, 
Chicago. 

$50 CASH For Selling 100 Assortments of 
21 Christmas cards at $1.00. Complete line. 
Free samples 50 for $1.00 cards. Special 
otlers. Write today. Hedenkamp, 343 
Broadway, Dept. S-22. New York 13. 

CHRISTMAS Cards. Earn Big Money. 
Take orders galore from friends. 25 ex
quisite folders with name, $1.25. Free sam
ples 10 designs. America's Fastest Sell1ng 
21 Christmas Folder Box, Costs SOc. Sells 
$1. Request samples today. Sunshine Art, 
Dept. NC-9. 115 Fulton St .. New York 8. N.Y. 

NEW, extra money plan. Up to 100% 
profit showing friends unusual Personal 
Christmas cards. Box assortments. gift 
wrappings. humorous. all occasion. Reli
gious. social notes. personalized stationery. 
Extra bonus. Request Free ·so for $1.00. 
25 for $1.00, 25 for $1.95 name Imprinted 
Christmas Cards and personalized Station
ery folder. Special Otter. Thomas Terry 
studios, 60 Union Avenue .. Westfield, Mass. 

AT last! Something new and sensational 
in Ctlristmas Cards. Amazing "Oilette" 
Cards. Like costly oll paintings. Des!gna 
never before otlered. Quick orders. Beauti
ful 50 for $1 Cards. name Imprinted. Big 
Profits. 20 other assortments 60c to $1. 
Samples on Approval. Puro Co.. 2801 
Locust. Dept. 'll4L, St. Louts, Mo. 

CHRISTMAS Card Agents! New. exclu
sive. patented children's linenet te books. 
Four books in attractive packet. Retail 
SOc. Sample on approval. Also Cut-out 
Vale.ntine Assortment. Elmcraft Card Co .. 
5928 South Western. ChlcagQ 36. Ill. 

BIG Com.misslons. Boost income quickly'. 
Sell st-ores, restaurants. bars. Plastic tick
ets. shelf moulding. menu covers, signs. 
Write today. Pricing Press, 124 White St., 
Dept. c. New York 13. N. Y. 

MAKE Money Selling Genuine Leather 
Jackets. Prospects everywhere. Top quality, 
full cut. exclusive features. Big Cash Com
missions. Also 250 styles fine Shoes. Sample 
Outfit Free. Consolidated. Dept. S -803. 
Chippewa Falls, Wise. 

MAKE money easily. Sell 50 for $1.00 
Christmas cards. Cost you as low as 45c. 
Big line Christmas and Everyday assort
ments. Sell only 50c to $l.OQ-your profit 
25c to 55c per box. Extra bonus. Write for 
free samples personal Christmas cards. 
name imprinted stationery and leader 21 
card Christmas. 16 card feature All-Occa
sion assortments on approval. Special 
ofters. Elmira Greeting Card Co.. M-70, 
Elmira. N. Y. 

YOU make $25 for selllng fifty $1.00 
boxes 50 beautiful assorted Christmas 
cards sell for only $1.00 your profit soc. 
Write today for free samples 50 and 25 for 
$1.00 and other boxes on approval. It costs 
nothing to try. Cheerful Card Co.. 158 
White Plains. N. Y. 

SHINE Shoes Without "Polish". New 
Invention. Lightning seller. Shoes gleam 
Hke mirror. Samples sent on trial. Kristee. 
113. Akron. Ohio. 

AMAZING New Zipper Shoe sells on 
sight. Big profits for salesmen. Leads line 
200 splendid styles. Territories open. Get 
Free Sample Outfit. Write Victor Thomas, 
Dept. V-819. Chippewa Falls. Wise. 

"IDEAL business stamping metal key 
protectors. social security plates. Informa
tion upon request. General Products, 11 
No. Pearl (PS). Albany, N. Y. " 

QUICK Profits selling person.al initialed 
buckles with belt.s. cap badges. tie holders, 
emblems. uniforms. shirts. caps. ties. etc. 
sure repeat orders. Easy-selling outfit otler. 
Write. Hook-Fast Company. Dept. 14. 
Roanoke. Virginia. 

GOLDEN money making opportunity. 
.:~ell friends others new 1947 assortment 21 
Irresist ible Christmas cards and outstand
Ing 50 for $1.00 personals. Extraordinary 
gift wrapping. religious everyday, economy 
boxes. Up to 100% profit. Tremendous de
mand. sensational values. Easy sales. Ex
perience unnecessary. Request free samples 
name imprinted Christmas cards and cus
tomer winning 21 box on approval. Holiday 
Card Co.. 463 Congress St reet, Dept. C. 
Portland. Maine. 

BE renewal headquarters for all maga
zines. Christmas gift sales starting now. 
Big profits. No experience. No capital 
needed. Free catalog tells how. Write: 
McGregor Magazine Ageucy, Dept. PS-2. 
Mouut Morris. Ill. 

QUICK Cash. Sell friends wonder-value 
50 for $1.00 extraordinary 25 for $1.00 
personal Christmas Cards. Personal S ta
t ionery. 32 sensational money makers. Up 
to 100% profit. Bonus. Write for 6 Free 
self-selling sample portfolios of 50 for $1.00 
to 25 for $2.50 name imprin ted Christmas 
Cards. Special otters. Rainbow Greeting 
Card Co .. 36 East 12th St., Dept. 18-B. N.Y. 

BUILD your own local shoe business. No 
Investment. Free outfit starts you. Advance 
commissions p lus bonus . Amazing comfort 
features. Tanners Shoes, 101. Boston, Mass. 
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SCIENCE OJ:IPORTVNIT/E$ 
EXCELLENT Sideline for printing and 

advertising salesmen. Decalcomania name 
plates in small quant!tte.s. Great demand. 
Also. make money with our line of Auto
mobUe Initials and Sign Let ters. Free 
Samples. " Ralco", XL-Roxbur y, Boston 
19. Mass. -----------------------DISTRIBUTORS Wanted For Unusual 
Products. Levine's , 15-S Boulevard Sta
tion, New York 59. N. Y. 

SILVER Plating Liquid. Apply with cloth. 
Renews sllverplated ware. Cleans. silver
plates. polishes. one rubbing. Genuine sil
verplate. Also silverplates brass and copper. 
Female and male selling representatives 
wanted . Part or full time. Bir profits. Ex
clusive territory. Sells by demonstrating. 
Retail and wholesale. NuProcess Products. 
Aurora. Illinois. 

UNUSUAL photographic product-good 
profits-free sample. Kingston, 3500 Ave
nue H . Brooklyn, New York. 

AOENT~Big Line Including Food Prod
ucts. Fast selling premium and bargain 
deals. Low prices. Send card for big out fit 
offer with gift Ho-Ro-Co.. 2726 Dodier. 
St. Louis 7. Mo. 

COMIC Greeting Cards. Christmas and 
Everyday Boxed Assortments. A laugh wal
lop in every card! People can't resist them. 
Only line like it in America! n or more 
profit on each box. Sell on sight ! Write 
Novo Proaucts, A- 922 D iversey, Chicago, Ill. 

SCHOOL Seniors-Earn 40% commission 
selling classmates America's most beautiful 
Graduation Name Carda. Largest selection. 
outsells all others. Send for _free sample 
tit. Printcraft. 1425 E . E lm St., Scranton 
~. Penna. 

A.MAZINO New Glow in the Dark House 
Numbers.. Switch P lates. Decals. Pictures, 
Religious Articles. etc. Factory Representa
tive wanted. Wonderful Opportunity. Free 
samples. Madison Mills. 303 Fourth Ave
nue. New York. N.Y. 

$1. STARTS you In business. Sell DeLuxe 
ties, 100% wool interlining, Costs you 
only $7.00 per dozen, you make $5.00 
Dozen. Send $1.00 for special Introduc
tory offer two DeLuxe ties. Catalog com
plete line Free. Philip's Neckwear. 20 West 
22nd St., Dept: P-12. New York 10. 

WE Pay $25 for selling 50 boxes of Christ
mas Cards . At tractive 21-ln box sells for $1 
- your profit 50c. Costs noth ing to try. 
Write for samples to Timely Greetings, 
Box 268. Dept. A-2. Port Chester. N. Y.· 

PROFITS To 100% sell1ng Xmas and 
everyday Greeting card assortments. De
tatla and assortment on approval. Glorian 
(Dept 12) 515 East 45th St .. Brooklyn 3. N.Y. 

QUICK money- profit to 100% bonus. Sell 
friends peak value Christmas. Everyday 

gift wra ppings. s ta tionery. Free 

~~~~~~ 50 and 25 for $1.00 Personals. 
- t -'•'n" Christmas card. Initial Sta-

$1. Chris tm as . 14-.card 
on approval. 

Card Co .. 

NO Money or experience needed. Spare 
or full time. Steady income writ ing orders 
guaranteed men's hose. Variety 20 st yles. 
We deliver and collect . L iberal advance 
profit. 33% cash bonus. Write today for 
complete free sales out fit. Kentcraft . Dept. 
SS. 44 Court St .. Brooklyn 2. N.Y. 

BE amazed. Fast profits selUng Miracle 
Cushion Wonder Worker shoes. Also com
plete line. men, women, chlldren . Advance 
commission , bonus. Experience unneces
sary. Free out fit. Samples supplied. Para
gon Shoes. Dept . M2. 716 Columbus. Boston. 

AGENTs-Sell Nurses. Beauticians. Doc
tor 's & utllity uniforms. below store prices, 
25% commission. Write Medicate Co., 
Rockvllle Centra. N. Y. 

SELL an item that repeats. repeats and 
repeats. Orimebuster Mechanics Waterless 
Handcleaner. Our agents are making over 
.$75.00 weekly. For details writ e Schaffner 
Laboratories. Dept. PS-2. Pittsburgh 2, Pa. 

"' '74 POPULAR SCIENCE 

I EARN steady income selling beautifu 
nylon hosiery. Amazing writ ten guarantee 
gives free replacement If Kendex hose runs 
or snags within guarantee period t· No 
money or experience needed. FUll or part 
time. Write orders. We deliver and collect . 
Write today for complete free money
making sales outfit. Kendex Co.. Dept. 
106, Babylon. N. Y . 

GREETING Cards: Easy money, quick. 
Free literature tells all 1 Evers, Elmhurst. 
N.Y. 

SELL Ultra blue stock signs to stores. 
1000 slogans, comedy, general. religious. 
7 x 11. cost 6c. sells 35c. Make money, 
Sample free. Lowy, 8 West Broadway. 
Dept. 328, New York City ( 7). 

FAST Selling Carded Auto Accessory and 
Other Items, write Steele Plastics Co .• 
Ashland, Ky. 

AGENTS Wanted for our Slot Machines 
and coin operated amusement games In 
every town and community. Sell to clubs 
and homes. or start a route. Webb Dlstrib· 
utlng Co.. Dept. P40, 6 So. KeclZie Ave .. 
Chicago 12. ID. 

AGENTS. Sell finest Food Products di· 
rect to homes. Successfully sold for 25 
years. Big proftts. Powerful combination 
sale plans make sales easy. Permanent re
peat business. Samples furnished. Live ter 
ritories open to Distributors. Mother Hub
bard Products Co. , U39 Orand. Dept. PS. 
Chicago. 

SELL Delicious Candles, Nuts. Gum. 
Immediate ·delivery. Write Casterline, 
2031-T Sunnyside. Chicago 25. Ill. 

WOULD you pay 3%- 1lrst $350 made? 
Color-Illustrated book "505 Odd Success
ful Enterprises" free! Proven! Work at 
home. omce. Expect something odd I Pa
cific-L. Oceanside. California. 

EARN Up To $480 Month part or full 
time keeping books for small firms. Sim
plified System. Write Tax-Saver System. 
Dept. G. Ft. Worth, Texas. · 

SELL Mexican Pecan pralines. Samples 
$1. Box 712. Corsicana. Texas. 

"HARD-hit t ing sa lesmen. selling Baby 
Shoe Permanlzing. Commission. Write 
Dodge Studio. 37 Gravel S treet. Meriden. 
Connecticut. " 

CRACK The Market. Rotacut Gas Mower 
(Maytag englne)- $99.50; electric model
$89.50. New 1948 models. Drop shipments. 
Prepaid. Deposit payment secures appoin t 
ment. Catalog Free. Act quick. Farm Prod
ucts Co.. M-2015. ExcelSior Springs, Mo. 

JUST Take Orders. We deliver. " Gadg
.ets " , 210k 5th Ave .. N. Y. C. 

$20 TO $30 a day easy; sensational new 
Raised Letter Nameplate. beautifully 
f1·amed in Mahogany; amazing seller to 
homes. stores. omces, etc. Get our t ested 
plan. Write Raised Letter Metal Company, 
Dept. 201. Fox Bldg., Phila. 3. Penna. 

$50 UP, spare time . . Magic money making 
opportunity. sen beautiful personalized 
Xmas cards. 25 & 50 for $1. Costs nothing 
to try. Samples free. Victory Studios, Mt . 
Vernon. N. Y. 

MAKE Own Products. keep all Profits! 
500 formulas, rush 25c. Wilde. W-9, Ross
moyne. Ohio. 

SMOKE without fire. Sensat ional ciga
rette invention. Quick money. Safe-Gard. 
Perry-Payne Bldg., Cleveland 13. Ohio. 

SCHOOL Seniors: Sell classmates superb 
Craftcards for super proftts. Write Craft
cards, Box 235 (AH) . Pit t sburgh 30. Pa. 

EARN $100 weekly sell1ng curtain s. re
lated items. Housewives buy quickly. 
Write. Sherry's, 14 E. Burns ide Ave . • 
Bronx 53, N.Y. 

WE buy old type Singer sewing machines, 
your profit up to $25.00 on each, write for 
literature. Essex Shop, 172 Washlngion 
St., Newark 2. N. J. 

. 

HUNDREDS Direct Sell1ng, Local, Mall 
Order. money-making plans. ideas. etc . • in 
Big 32 page 8 1,:Zxll Magazine. Copy Freel 
"Opportunities Preferred" , 33-S Vassar, 
Dorchester, Mass. 

SCHOOL Seniors! ! I Your postal w111 
bring our wonder. Kwick-Sell Catalog of 
popular Graduation Name Cards. Biggest 
profits $! Only firm giving free souvenir 
chest and Card Case. Don't m iss out! 
Hurry that postal! I Craftcards. Box 235 
(M). Pittsburgh 30. Pennsylva~la. 

CHRISTMAS Cards. Earn easy money. 
New 1947 leading luxurious box assort
ments. Sell on sight. 100% proftt. Free 
literature. Torres Company, 8E Saint 
Francia Place. B.rooklyn. N. Y. 

" SOLVEX" cleans dirt y hands without 
water. Exclusive territory. Sol vex. Monti
cello. Iowa. 

SELL my Vegetable T ablets for health 
also my Health Publications. Dr. McFerrin. 
Orlando, F lorida. 

$3 FIRE Extinguisher sells wholesale or 
direct. "Fire-Killer". 101 Franklin, Bna
cuse 1, New York. 

A NATURAL! Big money .sell1nr new 
line one piece lace, Plas tic Tablecloths. 
Sizes to 54x108. Also Women's Aprons; 
Novel, Embroidered Cotton· PUlow Cases. 
Free. "interesting" detatls. Royalty. Box 
748-L, Passaic. N. J. 

EXTRA Christmas Money. Sell Plain and 
Imprinted Christmas Cards for Personal 
and Business Use. Details P .O. Box 26. · 
Allenhurs t. N. J. 

MONUMENTS. 1.000 salesmen wanted all 
over the United States. Old reliable mon
ument company. Make good money. We 
furnish everything to close the sale. Write 
at once for big outfit and inst ructions. '0. S. 
Marble and Granite Co .. Oneco. 50. Florida. 

AMAZING new two way mirror Inter
viewer- Knocker protects family from in
t ruders. Be Manufacturers Representative. 
Free literature. U.S . Hardware Mfg. Co .• 
1421 Locust Ave .. Brooklyn 30. N. Y. 

NEW sensational seat covers. Mono. 6545 
Santa Monica Blvd., Hollywood 38. Calif. 

69 mGHGRADE SAI.ESl\IEN 

ADVERTISING Book Matches-World's 
largest direct selling Mfer. of ·advertising 
Book Matches offers opportunity for profit 
able. year 'round selling; Every business a 
prospect; No Exp. needed to start; Full or 
part time; Factory service; Low prices '!or · 
high quality· Repeats; Sales Kit Fur
nished. Match Corp. of America. 3433-43 
W. 48th Place, Dept. N-11. Chicago 32, ru. 

AUTHORIZED wagon salesmen. Write 
for sample new Vise Grip Release. F. G. 
McCann. 466n~ Alabama Street. San Diego 
3. Oalifomia. 

47 EDUCATIONAL 
AND INSTRU<JTION 

GOOD " Used" self-Instruction educa
tional books on all subJects bought, sold. 
rented, exchanged. Satisfaction guaran
teed. Complete information and 100-page 
1llustrated bargain catalog Free-r Write
Nelson Compan y , Chicago 5. 

HAVE your own omce! Many earn up to 
$5.000-$15.000 Annually, Learn credit
collection agency business by home study 
course. Experience WUlecessary. Write for 
Free bulletin. No obligation. Franklin 
Credit School, Dept. 203-J, Roanoke 7. Va. 

PREPARE tor civil service examination. 
Pay for course after securing position. 
Write Free School. Kokomo, Ind. 

BIG money rebuilding shoes. Help needed 
everywhere or start big-Income business 
of your own. Learn practical. sure, easy 
way In 3 months. Anyone from 18-60 years 
can learn easily, Approved ·tor G .I. train
ing. Rush postcard today. Modem Shoe 
Rebuilding School. Est. 1927, 2935 Bel
mont, Chicago 18, Illinois, 

SHORTHAND quickly self-taught. Free 
start. Cook's Uniscript, Bartow. Fla. 

• 
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PERSONALITY and Aptitude Testings 
$3.00 Complete. Field's. Box 112, Brook
ly.n P . 12, N. Y. 

WHY Do.n' t You Write? Writillg short 
stories. articles, etc.. will enable you to 
earn extra money. In your spare time we 
teach you to write the way newspaper men 
learn-by writ-ing. Free "Writing Aptitude 
Test" tells whether you possess the fun
damental qualities essential to successful 
writing. Veterans: This course approved 
for Veterans' Training. Write today! 
Newspaper Institute Of America. Suite 
572-P. One Park Avenue, New York 16. 
New York. 

GET A Government Job! $1756-$3021 
year. Men-Women. Prepare for next ex
aminations. Veterans get preference. 32-
page Book on Civil Service Free. Franklin 
Institute, Dept. M-23, Rochester, N. Y. 

HOME Study course, drugless therapy, 
Free Literature. Inst. of Drugless Ther
apy, Tama. Io.:.:w..:;a.:.:. - - - ------

LEARN how to make medicines from 
herbs. Particulars free. Home Service, 
Forestville 3. Va. 

USED Correspondence Courses and Edu
cational Books Bought. Sold. Rented, Cat
alog Free. Educational Exchange, Hena
gar, Alabama. 

BEST Training U.S. Hobart Welding 
School. Complete equipment. Non-profit. 
G.I. Blll. Write for Free Booklet. Hobart 
Welding School. Box P-976, Troy, Ohio. 

MACHINIST'S Pamphlets. M1ll Bevel 
Gears 50c. Identify Metals 35c. List sup
plied. R. Dyke. 1616 W. 12th, Vancouver. 
Canada. 

CLINICAL Laboratory Technicians in 
great demand. We train you in your spare 
time, S.n your own home. You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute, Box 973-B. 
Austin, Texas. 

HOME Study Courses. Any vocation. 
Free Bulletin. DeVoto school. 35 Vicente. 
san Francisco 16. California. 

LEARN How to Sell Real Estate. We 
teach you at home in your spare tlme step 
by step! Get going Now! Write for Free 
booklet. National School of Real Estat~. 
703 Albee Building. Washington 5. D. C. 

VETERANS: Train for High paying posi
tions in drafting. Specialize in Tool and 
Die, Machine Design. Architectural. struc
tural drafting. Limited Registrations. Send 
for free Bulletin. Accommodations and 
Part Time Jobs for out of town students. 
Cleveland Engineering Institute. 2325 
Chester Avenue. Cleveland 1 •. Ohio. 

PIANO Tuning Learned quickly at home. 
Big demand I Empire School. Dep't. 3A, 
Champaign. Ill. Established 1935. 

3800 LA TEST used correspondence courses. 
Catalog 50 cents. EG. Eimsford. N. Y. 

LEARN Piano Tuning. Prepare for Ca
reer in fascinating profession. $5000 year 
easily earned. Real security, pleasant easy 
wo.rk. No profession Paying so well can be 
mastered so quickly. Natural Aptitude. de
sire to get ahead chief requirements. Pro
spectus and full Information on request. 
Harmony School of Piano Tuning. Box 582. 
Harrisburg. P a . 

ELECTRICAL Examination Preparation. 
Quick- Easy- Interesting. Electrical Quiz 
Book. A true-false exam on theory, prac
tice and code. Price $1.00. Electric Wiring 
diagram quiz book-Exam on apparatus 
and circuit connect ions. Price $1.00. Quiz
book Company, Department PS. 603 
Brighton Beach Avenue, Brooklyn 24. N. Y. 

39 CONTESTS 

$25,000, $20.000 FREE!-Contests. You 
can win. Need help? Write. Research, 13 
Earl St .. Red Bank. N. J. 

77 LAXGl:AGE Ol1TFITS 

29 LANGUAGES by Linguaphone, Rus
sian, Spanish. Portuguese- Direct Conver
sational Method for Mastering any lan
guage quickly. easily. correctly at home. 
Ava.ilable under GI B111 of Rights. Send 
for free Book. Linguaphone Institute, 54 
RCA Bldg., New York, CI 7-0830. 

SCIENCE _OPPORTUNITIES 
10 AUTHORS SERVICE 

NEW Writers Needed. Nonfiction mate
rial demand is booming. Many magazine 
editors buy features and "fillers" from 
new writers. Our Earn As You Learn les
sons prepare you to meet their require
ments. Experience unnecessary. Reasonable 
price. unexcelled service. Details, sample 
lesson free on request. Use postcard. No 
obligation. Comfort Writer's Service, 210RN 
S . 7th St.. St. Louis 2, Mo. 

I WANT New Writers to cash hundreds 
of checks for $1 to $100, otrered each 
month. The easiest way to write for pay. 
No previous experience necessary. Selld 
for Free details. No obligation. Saunders 
M. CUmmings, 467-S Independence Bldr .• 
Colorado Springs, Colo. 

BUSINESS SERVICE 

GOOD "Used" self-instruction educa• 
tiona! books on all subJects bought, sold, 
rented, exchanged, Satisfaction guaran
teed. Complete information and 100-page 
illustrated bargain catalog Freel Write
Nelson Company, Chicago 5. 

INCOME TAX. bookkeeping record for 
any business. Postpaid $3. 75. S.A Book· 
keepillg, 10116 St. Charles Rd., St. Louis 
14, Mo. 

TO Whom It May Concern: We will rep
resent you in all principal cities of the 
world. Representatives wanted. Will se.nd 
you assignments immediately. James W. 
Farley. Citizens Building. Cleveland 14. 0. . 

INVESTORS; Operat~ stock market safe~ 
ly. Weekly advisory let ter. Month trial 
$1.00. B. Patten. Box 3. East Wllllamson, 
N.Y. 

30 CARTOONING, SIGN PAINTING, 
DUAWING AIDS 

"HOW To Make Money With Simple 
Cartoons"- A book everyone who likes to 
draw should have. It 1a Free: no obliga
tion. Simply address Cartoonists' Ex
change, Dept. 199C. Pleasa.nt H1ll. Ohio. 

"WHY didn't I think of that?" Guaran
teed Dollar Book reveals t.he maillspring 
ot· "gags"-comedy. Free details. Cartoon
a-Mart, Box 6263S. West Palm Beach, Fla. 

MAKE Signs, 9 complete alphabet pat
tern sets, 3 complet~ numeral pattern sets 
and catalog $1.00. Sign Letter Distribu
tors, P.O. Box 101. Mineola. N. Y. 

TALENT Test Free. American School 
Commercial Art. Box 8066. Dallas 5. Texas. 

LEARN Showcard Writing at home In 
Spare Time. Fascinating lifetime Business 
of your own. No special sk111 needed. Free 
information. Sherwood Publishing Co., 
Irvington 11-P. N. J . 

PAINT beautiful pictures quickly, easily, 
inexpensively. Free llterature. Art Book 
Shop. Arnold 6-B. Mo. 

SIGN painting taught at home by an 
old master. Ben Kerns, Box 812, Qreen
vllle. S. C. 

SIGNS made easily. Instructions and te.n 
sets modern alphabets. numerals, patterns. 
Sizes up to eight inches. All tor $1.00. 
Co-operative Business. 7 West Madison, 
Chicago, (2) . 

31 CHALK TAI.K STUNTS 

CHALK Talks, Laugh Producing Pro
gram, $1.00_ Illustrated Catalog lOc. Car
ttlonist Balda. Oshkosh. Wisconsin. 

136 TYPEWRITERS 

RECONDITIONED Typewriters, Printing 
Devices, Of!lce Appliances Supplies Dixie
graph. King, N.C. 

RECONDITIONED S tandard Typewriters, 
Underwood. Remington. etc. Free details. 
Ben Mueller. North Tonawanda 2. N. Y. 

118 RrRRER STA)-IPS 

3 LINES 40c. Pads 35c. Signatures $2.40. 
Print-Right. Wauwatosa. Wise. 

RUBBER Stamps all kinds catalogue 10c. 
Print and Stamp Co., Box 172, Boston 1. 
Mass. 

110 PRINTING OUTFITS, SUPPLIES 

"PRINTOMATIO" Sel1feed1ng Post Card 
Stencil Printing Duplicators $9.50 Up. 
Of!lce SiZe Duplicators, Speedoprtnts. HU
cos, Excellographs 133.41 UP. Ltteratu.re 
Free. Pittsburgh Typewriter Supply, 336 
WE Fourth Ave .. Pittsburrh 22. Pa. 

PRINTING presses. type, supplies. Send 
dime for complete illustrated printer's 
supply book, details and press samples. 
Kelsey. Inc., A-8. Meriden. Connecticut. 

PRESSES. Type Supplies. Specimens. 3c. 
LaGarza, 8 Walden, Cambridge, Mass. 

44c TYPE catalogue. lists 10c. National 
Type. 8508 Harper, Detroit. Mich. 

INEXPENSIVE home-made printing 
press. Details free. Novelty Shop. Downs
ville. Louisiana. 

PRINTING Presses, Type, Supplies. Lists 
3c. Turnbaugh Service, Loysv1lle, Penna. 

109 PRINTING, ~rul.TlGRAPB
ING, ETC. 

1000 BUSINESS cards printed prepaid 
$2.50. Reliable Prillt Shop, 901 E. Jetrer
son, Louisvllle. Ky. 

500 6% ENVELOPES printed $2.35. 
Mango, 555-C South 20th. Newark 3. N. J, 

CUT Prilltlng Costs; 1.000 otrset 8~!z x 11 
printed $3.95. 5.000, $15.75; larger quan• 
titles less; 48 hour service; samples, price 
list free. Fidelity Company, Parkersburg 
12. w. Va. 

DESK Stationery Personalized. 125 notes 
in easel $1.00. Petite Notes. Box 149, 
Hazleton. Penna. 

ADDRESSOGRAPH Machines, MultUith 
"70", New But shelfworn. 40 @ $15.00 
each; Electrofiles Machines, shelfworn. t 
@ $5.00 each; KRZAK, Pawtucket, R. L 

MIMEOGRAPHING-24 Hour Service. 
Reasonable Rates. Free Samples. Jay Serv· 
ice, 1028s East 63rd. Chicago 37. Ill. 

MIMEOGRAPHING. vari-typillg, otrset 
printing. Postal brings samples and prices. 
Compare. Business Service. Box 33. ForeSt 
Hills, N. Y. 

SEND 10c Now. for our 36 page price
list-Refunded first order. McCall Preu 
(PSM). 1326 South 27th. Omaha 5. Nebr. 

QUALITY Mimeographing 200 cop!~ 
$2.00; immediate service. Carter's, 314-39, 
Latonia, Kentucky. 

125 HAMMERMILL Letterheads $1.00. 
Envelopes same. Race Printers. Hudson, 
New York. 

QUALITY Printing: Reasonable prices. 
State requirements. Samples. Mero Prod
ucts, 99 Morrison. Punxsutawney. Penna. 

PRINTING-All klnds. Free estimat~. 
Prompt. Reporter. Chelsea. Oklahoma. 

98 I'A1'ENT ATTORNEYS 

INVENTORS: Without obllgatlon, write 
us for information as to what steps an in· 
ventor should take to secure a Patent. 
Randolph & Beavers. Registered Patent At
torneYs. 340.:A Columbian Bldg .. Washing
ton 1, D. C. 

INVENTORS: Write for free brochure 
"Evidence of Invention. " Labiner, World 
Building, New York 7. 

INVENTOR'S Guide free ou request. 
Frank Ledermann, Registered Patent At
torney, 154 Nassau St .• New York 7. N. Y. 

C. A. Snow & Co.-5-427. Snow Build
ing. Washington 1. D. c . Registered Pat
ent At torneys. Writ-e for information. 

PATENT and Trade-Mark Practice be
fore u. s. Patent omce. Validity and 
Infringement Invest igations and Opin
Ions. Booklet and form "Evidence of Con
ception" forwarded upon request. Lancas
ter, Allwine & Rommel. Registered Patent 
Attorneys, Suite 413 815-15th St~et 
N. w .• Washinaton 6, I>. c. 
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INVENTORS: Learn how to protect your 
invention. The United States Patent Otll.ce 
adviaes the inventor to engage a compe
tent. reglatered patent attorney or agent 
to represent him. We maintain a statr o.t 
re&iatered patent attorneys ready to serve 
you in the handling of your patent matters. 
Special booklet "Patent Guide for the In
ventor'' containing detailed Information 
concerning patent procedure with "Record 
ot Invention" form will be forwarded upon 
request-without obligation. Clarence A. 
O'Brien & Harvey Jacobson. Registered 
Patent Attorneys. 72B·O Diatrict National 
Buildinar. ·Washin&ton. D. c. _ ;___ ____ _ 

INVENTORS. Por "Record ot Inven
tion" form. contact Carl Mlller. Regia
tered Patent Attorney. Woolworth Build· 
tng. New York. 

INVENTORS-Patent Laws encourage 
the development ot inventions. The Rules 
of Practice of the u. S . Patent Otll.ce ad
vises-unless an inventor ill familiar with 
such matters-that he employ a compe
tent registered attorney or reglatered agent, 
as the value of patents depends largely 
upon the skilful preparation of the speci
fications and claims. Write for further 
particulars as to patent protection and 
procedure and "Invention Record' ' form at 
once. No obligation. McMorrow. Berman 
& Davidson. Registered Patent Attorney, 
143-F. VIctor Building. Washington 1. D. C. 

PATENTs-Trade marks. Irving L. Mc· 
Cathran, 316 McLachlen Bldg., Washing
ton 1. D. C. Registered Patent Attorne:v. 

58 FOR INVENTORS 

THE Inventor who belteves he has a new 
and useful Invention, and needs advice, 
ahotild consult a competent registered pat
ent attorney. Without obligation. write tor 
full Information on how to secure Patents 
and Trademarks. Randolph & Beavers. 
Regiatered Patent Attorneys, 340-E Co
lumbian Bide .• Washington 1. D. C. 

"INVENTOR'S Guide" free on request. 
Frank Ledermann, Reglatered Patent At.
torney, 154 Nassau St., New York 7, N. Y. 

IDEA Men! Let's get together and get 
some money out of our ideas instead of 
promises. James Corrubia, Lakewood. N. J. 

INVENTORs-Patent Laws encourage 
the development of inventions. The Rules 
of Practice of the U. s. Patent Otll.ce ad
vises,-unless an inventor Is famlllar with 
such matters.....,.that be employ a competent 
registered attorney or reglatered agent. as 
the value of patents depends largely upon 
the skillful preparation of the specifica
tions and claims. Write for further par
ticulars as to patent protection and pro
cedure and "Inve.ntlon Record" form at 
once. No obligation. McMorrow. Berman 
& Davidson. Reglatered Patent Attorneys, 
143-E. Victor Building, Washington 1. D. C. 

INVENTORS: Avoid unnecessary ex
pense, Write for free booklet explaining 
how our Consulting .and Advisory Service 
can assiat you in derlvlnc createst profit 
from Inventing, Institute of American In
ventors, Dept, 30-A, 1926 Eye St., N.W., 
Washington 6, D. C. 

INVENTORS: Learn how to protect your 
invention. The United States Patent omce 
advises the iilventor to engage a competent, 
registered patent attorney or agent to 
represent him. We maintain a s tatr of reg
Istered pa,tent attorneys ready to serve you 
in the handling of your patent matters. 
Special booklet "Patent Guide for the In
ventor" containing detailed information 
concerning patent procedure with "Record 
of Invention" form wUl be forwarded upon 
request-without obligation. Clarence A. 
O'Brien & Harvey Jacobson. Registered 
Patent Attorneys. 72A-O District National 
Building. Washington. D. c. 

INVENTORS: Send us your inventions. 
Polk. 4857 State St.. Chicago 9. III. 

HIGHEST Royalties and cash for your 
Inventions when we market them. Free 
particulars without obligation. Universal 
Marketing Co .. 126 Lexington Ave .. New 
York lC. N. Y. 

PATENTED, Unpatented inventions pro
moted. M. Jo'T(Je Humphries. 1424 Land• 
title. PhUa 10, Penna. 

16 PQPU.lAR SCIENCE 

.. 

OPPOJITVNI'TIEI 
WONDERING what to invent? Booklet. 

$1. John Kline. Lititz. Penna. 

RELIABLE Patent searches complete 
with patent copies $6.00. Protection forma 
free. Write Raymond L. Smith. Patent 
Searcher, 703·8 Albee Building, Washing
ton 5. D. C. 

INVENTIONS Wanted. Patented. or 
Pending. Inventors Exchange. Dept. 4, 
Hartford 1. Connecticut. 

FREE consultation regarding your prob
lems. Complete service. Write J M Com
pany, Burlington 2. Kentucky. 

MAKE Money from your ideas. Write 
Grayland. 5312 Grace. Chicago. 

75 INVENTIONS WANTED 

INVEN fiONS Promoted. Patented or 
Unpatented. Write Adam Fiaher Company, 
183-A Enright, St. Lou.ia. Mo. 

INVENTORS: Hundreds of manufactur
ers have requested our assiatance In locat
Ing marketable new products. Complete 
Information, free. Institute of American 
Inventors, Dept. 30C, 1926 Eye St., N. W., 
Washington 6. D. c. 

PATENTED . unpatented inventions 
wanted. We have tremendous lists of man
ufacturers who ·may pay cash. royalties. 
Descriptive booklet free. National Inven
tion Service. 1404-B Mitchell Street. Oak
land 1. Calif. 

CASH-Royalty. We manufacture. nation
ally advertise your Ideas. patents. Bonded. 
Federal Identtficatlon Co. , Robert Bur
bridge. Pres .. Dept. H 1. Burbrldce Bldg .. 
Oklahoma City 6, Okla. 

INVENTORS - Booklet "Self-Testing 
Your Patent Or Invention" free on request. 
Address: Direct Contacts. 11106-B2 Long
wood, Chicago 43 . . 

"WANTED-Practical Inventions of All 
Kinds. Write John D. & Son. 285 Howard 
Ave .. Box 3213. Dept. PS-9. Bridgeport 5. 
Conn." · 

HAVE Buyers for piacttcal inventions. 
Prior patents may ktll value of yours. Hlive 
patent otll.ce search made ·cost $6.00. 
Unique patent application service includes 
preparation specifications. clalma. draw
ings, Filing and help to sell· your Invention. 
Details Free. Charles Morton, 11 W. 42nd 
Street. New York. 

99 PATENTS 

INVENTORS: Test the commercial value 
of your patented or unpatented inven
tions, qulclr.ly and inexPensively, Write tor 
tree information. Institute of American In
ventors. Dept. 30-B, 1928 Eye St .. N. w .. 
Washington 6. D. C. 

100 PATENTS •'OR SALE 
PATENT Pending. Rock-lt's-selt baby 

bed. Metal. Brockway's, Box 192. Hunts
ville, Alabama. 

PRACTICAL Shaving Brush with self 
lathering device lncludlng razor, blades. 
comb, mirror, in a convenient form. Oar
riga, 629 Ooldengate. San Francisco 2. Cal. 

8Z MANUFACTURING 

EXPERIMENTAL Devices. Models. Any 
Material. Reasonable. Nelson Manufactur
Ing, Woodburn. Oregon. 

MANUFACTURE Paints. your garage a 
factory tree information. Industrial Chem
iat. 525 Donnelly. Kansas City, Mo. 

87 ~IODEJ~S. MODEL SUPPLIES 

MOST complete Illustrated Cataloc
"0-HO 00" Model Railroad Parts ever 
publiahed. Send 5c for mallinc. Selly, .1377 
Oates Ave., Dept, 836, Brooklyn, N. Y. 

MODEL Ship Bullders! Are you looking 
for authentic, preciaion ahip models? Send 
for richly illustrat~d fullJ' descriptive cat
alogue in full color of famous ahtpa of .aU 
ttnds. OnlJ'lOC. Halesite Yacht Service IDe., 
Dept. c-33. Halesite. Loq Island. N. Y. 

SHIP Model 'and J'acht auppllel, com
plete lara• 64 pace eataloaue 30c. wm. 
Wtld, 610 B. lUll $., Mew York OltJ. 

SHIP and Yacht model fittings· blue
prints. Send 25c for illustrated cataioc No. 
2D-Llsting hundreds of items. A. J . Fiaher, 
1002·2 Etowah Ave .. Royal Oak. Mich. 

SHIP Model Kits and Fittings . . • most 
complete stock in New England. Boucher. 
Fiaher, Marine Model and Model Ship ways 
fittings, blueprints and model yacht equiP
ment at standard prices. Send 25c for new 
illustrated 1947 Catalog and price liat. 
Dept. s .. James BUss & Co., IDe., 220 State 
St.. Boston. Mass. 

BUILD Model Ships, Railroads, Catalog 
lOC. Ideal, 21 West 18tb Street, New 
York 11, N. Y. 

POWER Models-steam and gasoline en· 
glnes. steam traction engine. metals. tools. 
Catalog 35c. Charles Cole, Ventura. Caut. 

RAILWAY models, complete line. Com
bined HO and 0 sauce. catalogue. 35c. 
Walthers, 269 Erie, Mtlwaukee 2. Wille. 

BALSA Wood Generous Supply $1.00 
Price List Free. Kaysun. Inc .• Manitowoc. 
Will. 

PLASTIC Blocks and Deadeyes are better. 
25c brings samples and llats. refunded. 
Oullmars, Westhill, Ontario. 

"SHIP Modeia of lasting Beauty", Cop
per Sails. Construction Sets. assembled 
Models. Polder Free. Trade Wind Modeia, 
P. 0. Box 171-A. Lakewood, N. J. 

MODEL engines-steam and gasoline. 
World's most fascinating hobby. Build 
them yourself In your own shop, using 
your own tools. Send ten cents fo.r illus
trated catalog liating world's largest selec
tion of miniature engine castings and 
drawings. McAded Models. 1313 so. Tal
man Ave .• Chicago 8. Ill. 

BRASS Gears and mode! supplles tor 
the Inventors. Send lOc for catalog. Pierce 
Model Works, Tinley Park. Ill. 

ST~M engines-boilers-castings, cata
log 25c. Anton Bohaboy. 2297 Price. Rah
way, New Jersey. 

87A MOLDS AND ~fOLDING 
1\IA. TERIALS 

RED ·Seal Rubber Company Dev~lo_pa 
New Compound! DePont Latex Basel 1"1lll7 
Guaranteed! Introductory Otrer fo.r .3.00 
-Complete Mould Making Course plus 
Qliart of Red Seal Latex. Free Literature 
upon request. 116 Nassau St.. New York 
7. N. Y. 

LIQUID Rubber for making ftexible 
molds. Qt. $2.00. Gal. $5. 75. Sample Bot
tle 25c. Chaney, 1130 E. 16th St., Jackson
vtlle 6. Fla. 

CREATE your own products "Snego 
Flexible Mold Master'' teaches amazln.elJ' 
simple method for making rubber molds 
for plaster novelties. Complete with illus
tratlons, $1.00. Snego, 1628 Blue Island 
Ave .. Chicago 8. Ill. 

71 HOl\IE CRA.f"TS!UEN 

BRASS rods. tube, sheet fo.r home work
shops. Send for catalog 202. Meier Brass • 
1155 Bellevue. Detroit 7. Mich. 

LEARN Sea-Shell Jewelry and Novelty 
manufacturing. No tools or experience 
needed. Learn-earn within a week 1 Com
plete. beautifully photographed home in
struction course. shows you how to make 
110 designs of pins, earrings, brooches. 
hair ornaments. necklaces. bracelets. 
plaques. ash trays, dolls. animals, minia
tures, etc. EX11lains pearl!zing, tinseling, 
golding. dyeing, luminous processes. Illus
trates 65 species sea sheila. Lists 200 raw 
materials wltb wholesale prices. Complete 
course $1 postpaid. Beginner's Kit $3 
($3.50 in Canada). House of Gifts-Box 
4550-SA Coral Gables, Fla. 

GENUINE Leather scraps for leather
craft Items. assorted colors. 6 pounds. $2.00. 
Send lOC for sample. International Cushion 
Co.. 515 No. Halsted. Chicago 22. Illinois. 

MAHOGANY - Shipped direct to )'OU 
from the tropics. Know the pleasure of 
worklnc with thia beautiful wood. Special 
offer of No. 1 furniture mahocanJ' to home 
craftsmen. B. Bansbrouah. P. o. Box 603, 
Coronado. Calif. 
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SCIENCE 01>P011TIINI·T/E8 
SPECIAL Offer: 80 full size toy. novelty 

and lawn ornament patterns only $1.00. 
Lynds. Medway. Mass. 

LEATHER designs for Tooling or Carv
ing. Ten handbags $1.00. Twenty blllfolds 
$1 .00. Flfty belts $1.00. All three. $2.50. 
Order Includes Information about our "No 
More Tracing" design Transfers. Lampkin 
Artcrafts. Box 641-S. Culver City. Calif. 

LEA THERCRAFTERS! Send for free 
catalog listing leathers. tools. supplies. Kit 
Kraft. 3203 W. Washington Blvd .. Los An
geles 16. Call!. 

LEARN To make Sea Shell Jewelry. 
pins. earrings. hair ornaments. novelties. 
Book of Instructions and Designs free wit h 
$2.00 and $5.00 Kits. Postpaid. Herbert 
Diamond Company. Box 4619. Miami 31. 
Florida. 

EXPERIMENTERS! Interested ln Elec
trical. Mechanical devices from war sur
plus? List Free. F . Slefke, Box 18, Statton 
E. Buffalo, N. Y. 

ELECTRIC Pen-Burns: Wood. Plastics. 
etc. Embosses Gold or Silver leaf. $3.00 
Postpaid. C.O.D.s Accepted. Reb Indus
tries. Box 265-CR. Elmhurst. Illinois. 

WHAT-NOTS made of wood scraps. 24 
Inches high. beautiful designs. full size 
pattern JOe. 4 assorted patterns $1. Illus
trated folder 10c. Joaness. P . 0. Box 141. 
Omaha 7. Nebraska. 

MODERN Jewelry findings. postpaid. In
structive list 10c. Cameo assortment. $1. 
Doremby Company. Chisholm. Maine. 

HUNDREDS Patterns: Plywood Novelty 
Furniture-Lawn Ornaments-Sllhouettes 
- Weathervanes-Letters - Numerals- 200 
Craftsmen's Books & Booklets-Hundreds 
Decal Transfer Decorations. Other lines. 
Large Illustrated Catalog. Write Wo-Met 
Shop. Ashburn. Georgia. 

18 BU'EI'IUNTS AND I'I.ANS 

"BLUEPRINT Reading Made Easy"
ready reference book !or reading any type 
blueprint. 596 pages. 463 pictures. Former
ly $8.95. now only $1.98. Popular Science. 
Dept. 97-C. 353 4th Ave .. New York 10. N. Y. 

23 Bl111.D IT YOURSEJ.F 

HOT Water Free-from sunllght. System 
efficient any locality year 'round. Standard 
materials-easily built- low cost. Facts 
Free. Solar Water co .. Box 175. Dept. K . 
Coral Gables, Fla. 

BUILD concrete block machines. portable 
sawmllls. Shop. farm. home machines. 70 
plans. Catalog-Handbook Free. Nichols 
Equipment Co.. Dept. 304. Purvis. Miss. 

"BUILD Cabins"-book offers complete 
instructlonA and plans for building your 
own cabin. lodge. tourist home. or wayside 
stand. 251 Pages. 200 plans and pictures. 
Only $1.98. Popular Science. Dept. 97-C. 
353 4th Ave .. New York 10. N. Y. 

OVER 100 full size patterns of easy to 
make action toys. Special offer $1.00. 
Masterprint. White Building. Buffalo. 
N. Y . 

HOBBYISTS. shop owners $1.00 brings 
extra strong bench . leg print . Materials 
available locally or will build to order. 
More on request. F. H. Dodge. Box 169. 
Boonevllle. Miss. 
~~---~~~-------------------PLANS instructions for 8' hydroplane. 
$1.00. Paul Pichette . Lake Linden. Mich. 

"BUILD your Cedar Chest . Wardrobe . 
Quilt Chest from Tennessee Red Cedar. We 
furnish everything in our knockdown kit . 
Write us for anything In cedar. Craftsman 
Cedar Works. Fayettevllle. Tenn .. Box 217. 

"HOW to Construct Your Own Home" . 
7500 words. drawings. Practical "how to do 
it" instructions. $1.00. Red Tower. 2435 
Baker St .. Baker. 01·egon. 

"CONCRETE Block Homes". 24 page 
booklet: drawings. instructions on how to 
build. $1.00. H . C. Light foot. Civil Engi
neer. Richboro. Penna. 

BUILD Your home as a hobby. No rent. 
No mortgage. Save 50% . Use spare time. 
No special sk!ll required. Amazing Iacts 
sent free. H. c. Lightfoot, Civil Engineer. 
Richboro 8. Penna. 

AIR Plane Jettison Tanks streamlined. 
10~2 foot tear drop shaped. 165 gallon of 
Light weight lead. coated steel weighs 75 
pounds floats over 1200 pounds. Ideal for 
making trim . Inexpensive boats . canoes. 
Kayaks. Dinghys, Duck Boats. Powered 
Catamarans and Runabouts. prices $12.50 
complete. $9.75 each for three or more 
US Freight prepaid. General Sales. 205 
Market. Grand Rapids 3. Mich. 

BUILD Concrete block machine. Easy. 
Inexpensive. VIbrator or hand. Capacit y 
125 standard blocks per hour. Also make 
mixer and brick molds. Free details. Clyde 
Lee. Mountain View 1. Oklahoma. 

BUILD concrete block machine. 2 blocks 
per minute. Build concrete mixer. Easy. 
inexpensive. See illustrated ad. page 30. 
U-Bulld-It Service. 

I:J9 WATCH REPAIIUNG 

WATCH and Clock Repairing-complete 
practical course in modern horology. 66 
Illustrated self-lmtructlon lessons. Just 
out! Low price. Fascinating 100-page Il
lustrated catalog Free! Write-Nelson 
Company. Dept, 3·01, Chlcaco 5. 

WATCH and clock repairing increasing. 
complete home study course with draw
ings and pictures. Information free. Hous
ton Chronometer and Watch Co .. P.O. Box 
1140B Houston 12. Texas. 

!Hi 01.1) <>OLD, WATCHES, ETC. 

CASH for Old, Broken Jewelry, H ighest 
prices paid immediately, Mall gold teeth, 
watches, rings, silverware, diamonds, spec
tacles. Satisfaction guaranteed. Informa
tion free. Rose Smelting Co. , 29-Y East 
Madison, Chicago. 

GOLD $35.00 ounce-Mall old gold teeth. 
diamonds. Jewelry, watches-receive cash 
by return mall. Satisfaction guaranteed. 
Free Information. Dr. Weisberg's Gold 
Refining Company, 1500-B Hennepin. Min
neapolis. Minn. 

WATCHES: Jewelry. Wholesale. Free 
Catalog. John Green. 210 Fifth Avenue. 
New York 10. 

76 JEWELRY 

MANUFACTURE costume !ewelry at 
home for profit. hobby, therapy, Free 
wholesale supply catalogue. Instructions. 
Florida Supply House. Bradenton. Florida. 

CERAMIC Jewelry Supplies. Bar Pins. 
ear screws. for ceramic and woodworkers. 
also. glass and sea shell assemblers. Free 
catalog. Philadelphia Badge Co .. 1007 Fil
bert St.. Philadelphia. Pa. Dept. E-1. 

JEWELRY; Watches. Wholesale. Free 
Catalog. John Green. 210 Fifth Avenue. 
New York 10. 

JEWELRY F.indlngs. Lowest Prices. 
George Sassen. 154 Nassau Street. New 
York 7. 

MAKE Money. Making Shell Jewelry and 
novelties. Instruction book 75c. K it $5.00. 
Cata logue free. Palm Shellcraft Co.. 220 
W. 9th St.. Sarasota. Fla. 

I :\2 TOBACCO & PIPES 

UNPOLISHED seconds of $5.00 pipes 75c 
postpaid. Literat ure free. Carvapipe. 
2829- a Dixie. Hamilton. Ohio. 

~fi ~IISCEU,ANEOlTS 

BOOKFINDERS! (Scarce. out-of-print 
unusual books.) Quickly supplied. Send 
wants. Clifton. Box 1377 PSM. Beverly 
Hills. Calif. 

GOOD "Used" self-instruction educa
tional books on all subJects bought, sold, 
rented, exchanged. Satisfaction guaranteed. 
Complete Information and 100-page illus
trated bargain catalog Free! Write-Nelson 
Company, Chicago 5. 

SHOEs-Save 30~; For Entire Family
Buy d irect; save the retailer 's profit. Send 
for Free Catalog-Sutton Shoe Co.. Dept. 
B-3. 32 Sutton St .. Baltimore. Md. 

"MEXICAN Gift Shop Items- Feather 
Cards. Pottery. Drawnwork. Wholesale. 
retail. Mexican Products, 126 N. Main, 
Tulsa 3. Okla." 

TWO pounds pure maple sugar postpaid 
$3.00. Eulalia Turner. Poultney, Vermont. 

KODACHROME movies! "Beauty Brevi
ties" plus 42 similar subjects. 8mm. 16mm. 
Catalog. 25c: with projection length sam
ple. $1.00. World In Color. Box 392-BA, 
Elmira. N. Y. 

HULL Automobile Compass. for accurate 
road direc tion brand new. $2.50. Prisms 
for 6x30 or 8x30 Binoculars. brand new. 
$1.50 each. Offset prisms to be attached to 
7x50 B. & L. Binoculars. gives double the 
field of the ordinary 7x50 Binocular. Cost 
$98.00. special $25.00. Green Sunshades 
for Binoculars size 6x30 and 7x50 snap on 
t ype. value $7.50. special $1.25 per pair. 
Forward money order. No C.O.D . ship
ments. Send coin $1.25 for Third Annual 
Edition of Gun Digest together with our 
complete catalog of new and used guns. 
ammunition. rifles. binoculars and powder 
flasks. Our separate catalog 25c. Public 
Sport Shops. 13 S. 16th St .. Ph1ladelphia, 
Penna. 

MEN'S Shoes. sizes 11 ~ 2 to 16. widths 
AA to EEE. Finest quality. prompt delivery. 
Free circular. Kingslze. 264. Brockton. Mass. 

FREE Girlie Photos. We're so sure we 
have the best photos and the loveliest girls 
that we want to send you a Free sample 
set. J ust send 25c to cover cost of mailing 
and handling. etc. Print your name and 
address clearly and we'll ship this terrific 
sample set. But hurry. Merit Photos Stu
dios. Box 137. Washington Bridge Sta., 
Dept. 709. New York 33. N.Y. 

UNUSUAL Novelties. 5 different samples 
!Oc. Modern. Box 2. New York 2. 

GET Lots Of Mail: Name Listed Three 
Directories 25c. Harvey Teeple, Decatur. Ind. 

WHAT Shall We Believe? For free copy 
of 78 page digest of • 'The True Christ ian 
Relig.lon" by Emanuel S wedenborg. send 
name and address to Swedenborg Founda
tion . Room 1648. 51 East 42nd St.. New 
York 17. N. Y . 

MAKE Magic Photos-Render photo
graphic image Invisible. Indefinitely; Re
appears Instantly through <Your Secret). 
Stamp brings sample and literature. In
visible specimens with magic slip 25c. Photo 
Specialties. 812-S North 18th. St. Louis. Mo. 

METAL Fabricated- Your specifications
Boxes. Pans. Tanks. Brackets. Circles
Welding. Shearing. Rolling. Bending-Any 
Material- Send sketch for price. William 
Scheck. 353 Shaler Blvd .. Ridgefield. N. J. 

ART Photos of Beautiful Hollywood 
models 4 x 5-8 for $1.00, 32- $3.50 Pre
paid. Visual Slides. 853-46 Street. Brooklyn 
20. N. Y. 

BRUNO'S Hollywood Beautles- 75 Star· 
tling Art Poses $2.50 per book prepaid. 
Visual Slides Co .. 853 46 Street. Brooklyn 
20. N . Y. 

HYPNOTIZE anyone! Get the most per
fect, easily learned, modern scientific 
course of ··Genuine Hypnotism" In the 
world. Fully mustrated . Only $1.00. Mone:r 
back guarantee. Fowler. Box 1284. Bos
ton 4. Massachusetts. 

ADULTS Publications - Revealing Sex 
Truths-Illustrated. 50c. Kogan. 1032-SM. 
New York 8. 

RAISE Earthworms. Instructions $1.00. 
w. Huffman. 391 Pleasant Lake. Rives 
Junction. Mich. 

CALENDAR 1753 to 2152. 35c. TracyS. 
Newton. Decatur. Georgia. 

FREE literature how to locate buried 
treasure and minerals. Fisher Laboratory, 
Inc., Palo Alto, Calif. 

ART Photos! Sample 50c. 3 for $1.00. 
Post Office Box 2011. Phoenix. Arizona. 

PANNING Gold-Learn How. 160 page 
instruction book. three large blueprints 
$3.00. c.O.D .. Illustrated literature Free. 
Old Prospector. B-25. Dutch Flat. Calif. 

CREATIVE Psychology! Illuminating in
terpretation of Scriptures. Transformation 
through renewal of Mind. Send for free 
booklet. Mentlculture. Box 832D. Chicago 90. 

137 SUCCESSF·UL Business plans de
scribed in free literat ure. Profit-Builders. 
14 Mellen St .. Cambridge. Mass. 
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'PO f/Jll tA 'R SCIENCE OP*PO'lTVNIT/ES 
"90 COLORED Postcards $1.00 postpaid. 

Western Stat es. all different. Ernest Hall. 
Box 3660. San Francisco 19. " 

. ARTI STIC Pin- Up Girl Photos. 10 for 
$1.00. Wilkins. 417 Hill. London . Canada. 

THOUSAND laughs. Unique jackass ciga
rette dispenser. Holds 10 cigarettes. Simply 
press donkey's head down. tail rises. presto 
out slips cigarette. SatisfactiOn guaranteed. 
Sent postpaid for $1.00 with order . or $1.15 
c .O.D. Ideal for Christmas Gifts. Sanimo 
Industries. Dept. PS 12. Spencer. Indtana. 

RECEIVE Free samples. magazines. Mon
eymaking offers ! Mail Galore! Your name 
listed two years. Sl.OO. Four months. 25c. 
Stanford. 6220-N 16t h . Philadelphia 41. 

MODERN T ool has 100 farm uses. Flame 
thrower kills weeds quickly. economically. 
Valuable literature free. Sine Equipment. 
16S. Quakertown. Penna. 

SEXTANT-plastic. color ful. accurate t o 
five miles. Excellent for cruiser or den. 
Decorative and practical. Only $10.00 post 
paid. Joel. 103-09 Farragut Road. Brooklyn 
12. New York. 

101 PEUSONAJ. 

PSORIASIS Sufferers: Has everything 
failed to bring even temporary relief from 
scales lesions and Itching? Then write 
today 'tor Free important information. You 
needn't invest one cent! Plxacol Company, 
Dept. s. Box 3583, Cleveland, Ohio. 

RUPTURED? Positive comfort, no un
derstraps, no steel, no elastic. W r ite Smith 
Manufacturing Co .. Preston . Ontario. _ 

HOW You Can Find Out! Information 
discreetly developed. any matter, person, 
problem anywhere. Personal-business as
signments. r epresentations. undertaken. 
Nationwide. OtDclally Licensed and Bonded 
Service establlshed 1922. Reasonable. All 
inquiries confidential. William Herman, 
170 Broadway, N. Y. 

GENTLEMEN: S top Growing Bald and 
Save Money ! Get my inst ructions and suc
cessful formula for Only $2.00. Send postal 
note only. Frank Novak. P. 0. Box 368. 
Railway. N. J. 

ALCOHOLISM is a Disease amenable to 
our treatment. U this evil threatens your 
home. job or business. Do Something Now! 
Writ e for Free Folder. Established 50 
Years. The Murray Institute. 620 S . Tenth 
St. . M inneapol!:.s·:.._ _____ _ __ ---::-_-:-

INFORMATION for single people by 
Human Relations Consultant. University 
Graduate. Dr. B. Long, Box 375. LoS 
Angeles 53. C~_li_f_. --:---:----:-:-- ;--

MATRIMONIAL-Sweetheart Magazine. 
50c. 6 mos. $1.00, Yr. $2.00. Bar wood. 
2037 -E 42nd, Astoria, N. Y. 

STOP Tobacco. Enjoy better Health- New 
Method Breaks Cigarette Habi t Quickly. 
pleasantly. Guaranteed Harmless. Booklet 
Scient ific Instructions. Sl.OO. Psychogenic 
Science. Dept. A. Box 402. Canton 1. Ohto. 

REJUVENESCENCE. Scientific discover
ies conquer age. Health-Center. Columbia 
City. Indiana. 

HAIR Falling '? Dandruff? Write Tri
chologist . 139 Lewis Street. Phillipsburg. N. J. 

FRIENDSHIP Is priceless. lOc w!ll bring 
you copy of my Friendship Magazine. bet 
you'll like it. Write Jay Wilcox. Box 384. 
Eastport . N. Y. 

STOP Fall!ng Hair: Educational pam
phlet entitled "How To Keep Your Hair 
Tlll Ninety" mailed free. James Hilton 
4819B Fourth A\•enue . Brooklyn 20. N. Y ' . 

TEN Ranch postcards. you address return 
we reman. Box 712. Corsicana. Texas. 

DISCOVER your possibilities for success 
Writ e : Janet Caldwell. P . 0 . Box 330 
Chicago 90. Illinois . 

. 

. 

MEXICAN Law General Practice At
torney. 1203 Arizona St .. El Paso. Texas . 

WIN Cash . . Home . . Car Prizes! $1 
brings you "winning answers". Also free 
Information. Prize Contests Company. 69 
East 96th St .. Brooklyn 12. N. Y. 

. CASE for (Genesis) Creation. 85c 
Christian Evidence League. Malverne. N. Y 

HOW Christ Returns. 25c. Bulletin 
Box 87. Cathedral Station. N. Y. 25. 
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BUY VItamins Direct. Amazing Savings, 
Money Back Guarantee. Our 9th year! 
Postcard. Matoslta Products. White Bear 
Lake. Minn. 

ATHLETES foot remedy guaranteed $1.00 
prepaid. Dr. Renz. Room Three. Chavarme 
Bldg .. Lake Charles. La. 

BALD Men: We make natural appear
ance toupees. Safe. Invisible. durable. New 
method fit by mail . Perfection Crafts. 126 
Lexington Ave .. New York. 

ATHLETE'S Foot. Sporeen is Guaran
teed. Write Sporeen. 726 Summit. Toledo 
4. Ohio. 

WINE with a wallop. Inexpensive. Most 
sublime ever tasted. Formula $1.00. Aydel 
Co .. Box 1. Pasadena 3. California. 

• 2 .>\DVEUT ISING 

ADVERTISERS: Mail order ad covering 
United States-2.200.000 circulation -$28.00 
Inch. Classified ad. 24 words, 20 metrol?ol
itan Sunday newspapers-$25.00. Magazme. 
newspaper. mailing-list" rate-book, ad writ
ing assistance-free. Chicago Advertising 
Agency, 20-PS West Jackson, Chicago~· 

ADVERTISE: 24 words, 40 Newspapers 
$3.50. Lists Free. Advertising Bureau. 
229-P Dixson Blvd . . Uniontown. Pennl!.:._ 

24 WORDS in 64 Weeklies $4.96. J . Dar
nell, 730 Hays, Jackson, Tenn. 

20 WORDS 60.000 Readers S2.00. inch 
S6.00. Renick. Holland 3. N. Y. 

INCH Display Advertisement Mail-order 
World. year $24. Wood' s Popular Services. 
At lantic City. New Jersey. 

CHRONICLE excellent advertising medi
um. Inch $9.00. Sample quarter. McPlas
tens. PS 1430 Monroe. Chicago. 

66 IIANDWRITING ANAJ,Y~IS 

ANALYZE Handwriting for Profit! Com
plet e outfit $1.00. 4462-R Ger mantown. 
Philadelphia. 

H) DRAFTING I NSTRUl\lENTS 

SAVE on drafting materials. Free cata
log. Draftsmen's Supply Co.. 32 North 
Wells, Chicago 6. 

129 TATTOOING SUP PLIES 

AMAZING New Book "Tattooing World" 
For Amateurs. Professionals. and breeders. 
successful method of removing tattooes. 
250 Illustrations. Sent in plain wrapper. 
Only $1.00. Zeis Studio, 728 Leslie. Rock
ford . Ill. 

119 SCIENTIFIC EQ UIP.l\IENT 

EXPERIMENTERS. Student scientists
Experimental science manuals & kits. Send 
for list . Queens Experimental Compaf!Y· 
25-12 Steinway Street. Long Island Ctty 
3. N. Y. 

ATOMIC Laboratory-For few cents. in 
few hours make and operate remarkab!e 
atomic energy devices. All absolutely harm
less. Easily made. intensely fascinating. 
Flash Chamber-You actually see vivid. 
frenzied fiashes caused by released atomic 
energy. Instructions $1.00. Electroscope
You test minerals. rocks. earth. e tc. for 
atomic activity. Instructions $1.00. Wilson 
Chamber-Phenomenal display of ionized 
particles in violent action. Instructions 
$1.00. Easily understood scientific expla
nations. All three above with captivating 
Booklet "Essential Atomic Theory". list of 
easily obtainable material. much other val
uable information. $2.75 complete . Alph a
At om Product s. 475 Flfth Avenue. N.Y.C.l7 ' 
27 A CANDY l\IAKING 

. MEN-Women-''EverybodyLikesCandy'' 
Learn to manufacture professionally a 
home. (Our 36th Year) . Ragsdale Candles 

t 
. 

East Orange, N. J. 

l:J5 TREES, SHRUBS. ROOTS, 
HERBS 

s 

---

FIFTEEN Baby Evergreens 3 to 7 inche 
$2. Immediate shipment postpaid: Your 
oho!ce Arvorvitaes-Junipers-Yews-Tax 
us-· Hemlocks-Colorado Blue Spruce-Nor 
way Spruce-Retinsporas. Fischer's Nurs 
ery Service, Box 36. Bakerstown, Pa. 

1-12 WOODS 

CHRISTMAS Cards of real wood. Write, 
Cards of Wood. Manlius. N. Y . 

!U A 

ALNICO Magnet-Lifts Ten Pounds I 
Sl.OO. Five smaller magnets--$1.00. Ron
ald Eyrich. Box 849. Milwaukee 1. 

ALNICO Magnets. Twelve. plus 100 exper
Iments . $3.00. Experiments. 25c. Powerful 
Disc Magnets . Pair $2.00. Micro Switches. 
120V. lOA. $1.00. E ljay. Box 891. Newark 
1. N. J . 

MAGNET. "Alnico" 4 oz. Horseshoe. 
powerful (lifts about 5 lbs.). $1.00. 8 oz .. 
(lifts 10 lbs. ). $1 .50. 3 lbs. (lifts 20 lbs. ). 
$6.00 Postpaid. Ross. B68 West Broadway, 
New York. N. Y. 

l:J-l THEASURE FINDEUS 

SEEK Burled Treasure. Methods. myster
Ies. devices explained. Circulars free. Cen
tury Press. Box 151-D. Olen Ellyn. Ill. 

METAL Detectors. The Very Latest Cir
cuit. Free Literature. Hedden Metal De
tectors. 538 North Homewood Avenue, 
P ittsburgh 8. Penna. 

MT-SCOPE Metal Locator fully gu.aran
teed and unsurpassed in etDciency. Time 
payment plan. trade-in and accessories. 
Free literature. Fisher Research Labora
tory. Inc.. Palo Alt o. Cali!. 

$20.00 MAGIC Indicator locat es lost 
money and mineral deposits guaranteed. 
Charles Horton. BelleRive. Illinois. 

TREASURE Hunters! Radically new 
Goldak locators. New featherweight Model 
87 weighs only 11 pounds! Revolutionizes 
location of Gold. Silver and Mmerals. 
Money-back guaranteed superior a.ny other. 
Write The Goldak Co .. 1544 W . Glenoaks, 
Glendale 1. Calif. 

42 DETECTIVES 

DETECTIVE Training. Phillips Becret 
Service. 191'1C. N. Kenneth. Chicago 39. Ill. 

DETECTIVEs-Work home- Travel. Ex
perience unnecessarY. Write Wagoner 
P-12;; West 86th, N. Y .. N. Y. 

BE A Detective-Send for price lJst of 
self- instructional courses a t reduced prices. 
Perkins Publications. 300-C Brandies 
Theatre Building. Omaha. Nebr. 

LEARN Detective Work And Finger
prints. Send $2.00 for full $20.00 course on 
week's trial. If satisfied. send $3.00 more. 
if not. money back. Frank Mashak. 4114-a 
Olive. Saint Louis. Missouri. 

8!) 1\'IONUl\IENTS 

WRITE For Direct Prices $14.00 Up. 
Freight Paid. Guaranteed. Free Catalog. 
Granite-Marble Factory, A49. Oneco. Fla. 

NAME USTS 

MAILING Lists. certified. productive. in
expensive. $5.00 1000. Homeworkers. agents, 
buyers. etc. Write Di.xie s ervice, King, N.C. 

8-l :\IIU'l'AUY INSIGNIA 

FIRST Again: United Nations Insignia 
JOe. Military Emblems 2c up. Bend lOc for 
price lists. Hobbyguild, X-35 West 32nd 
S t .. N. Y. 

50 DIFFERENT army patches postpaid 
for only $1.00. (factory rejects) Catalog 
free with order. Insignia Mart, 703 Broad
way. N. Y . 

123 SOUVENIRS 

F REE German War Relics with each 
purchase. Send lOc for price list of cap
tured Foreign medals, daggers, uni.forms 
and receive 4 German Ration Potato 
stamps, free. Hobbyguild. S35. West 32nd 
S t .. N. Y . 

FREE: German War Relics: Bend lOc for 
prices of captured foreign medals, daggers. 
uniforms; and receive four German Ration 
Stamps free. Hobbyguild. S - 35 West 32nd 
St .. N. Y. -~ 

USEFUL Souvenir and list of unusual 
Photo Novelties 25c. Photo Novelty Co .• 
Box 238A. Trinidad. Colo. 

Copyrighted materia! 
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Qualify for Certified Grapho Analyst Degree at 
bome, spare time. Credit, Employment, Personnel 
Managers, Business, Professional men, women use 
snph-n.lyslsln thelrwOf'k. Nm substantilll 
fNsln aparethne. Many study solely f or personal 
benefit, no desire to earn m oney, flnd It s o taac:l· 
natlnc they start uslnc It to add to their In• c--· Entertainment field pays well1 up to $100 

:--:--:· ... ·--.... ·-:·.:·••• 
In a week reported. Others establishmg profit· 
able practices as Vocational and Family Problem 
Counselors, Personality Teachers, an d lecturers. 

GROWING-UNCROWDED PROFESSION 
More and more ltOIIce •- snpho a....,_ls handline auspecb 
and crtmlrwls. They understan .. how crfmlrwla thlnk. 'ntelr 
.... urttlnc tells. Men like Hugh Dunlap, university student, Harry 

Allen , r etired prea ch er, use lt in court, win cases, earn 
f ees even before graduation. Only ac:h-lln worfd de
voted to tNchlnc cra,ho analysis offers thorough 
training to earnest, ambttious men and women regard
less of where you hve~small town, fann or city. Send 
for GRAPHO ANALxST, illustrated lesson, personal 
handwriting analysis offer, ALL FRii:E. Must be 21 or 
over, Address A. 1. Q. A. Inc., 126, Noel, Mls.-rt. 

ME.W Ranchers, taverna. sport smen generate 
your own 110-volt single phase A-C 

electricity. Powerful portable 
plant . (Complet e except en· 
t;lne). Small engines easy 
to pick up or you can use 

water or wind power . F ine atand· 
power for f arms. Contractor• use 
on-Job power aawa, drills, etc. 

lnstr. installing, ualnt;. Guaranteed perfect. Order now or write detalla. 
LECO ENGINEERING CO., Box. H8 PS·C. Uncoln, Nebr. 

Say You Saw It 
In Popular Science 

MAKE HOLLYWOOD STYLE CEMENT POTTERY, 
birdbaths, ben ch es, coffee tables, stucco-rock, 
rustle garden walks , etc. Many more. Color con
crete with ch em icals . Start with small capital. 
10¢ brings sample, pictures. d etails. 

KOLL YWOOD CEMENTCRAn 
8527·8 Wonderland Ave. Hollywood 46, Calif. 

• Yea . anyon e ln·:l seconds. Secrets revealed. Exc iting experiments. 
Overcom e tnterlorlcy complexes. exce ssive smoking. alcoholism , 
s tutteri ng, n a llbltlng, phobias , Ins om n i a , fear , stagetrlght and lm· 
proving y our memory. P r ivate a.n d clasa lnatructlon available a t 
Institu t e . Complete practical hom e-study course .. . . .... . . .... $2 
POWEll lllmUTE OF "',.DniM HIZ Wbllire lid. a.,t 12, las b1eles 5, Calif. 

ODA Y. • . -out can earn up fHISf 
IACfS 
flU to $10,000 a year as urgently needed ·Tool & 

Ole Designer .Study under America' s outstanding 
instructors. Day or eve. Courses In MECHANICAL 
DRAFl'ING:Free Employ. Service. G.l. approved. 

MIDWESTERN TECIINICAL INSTITUTE DeptC~fca~1s~·I~abash, 

Hollywood 
Experts 

Help you 

Make:Good .ln 

R AD I 0-TEL E VIS I 0 N 
at 

Home 
Direct from Hollywood, n e rve - center of broadcasting, Tele
vision, Radio & Sound a ctivities , comes R - T-A's time-proven 
and tested home training. Here at las t -eas y to learn. home 
instruction that quickly qualifi es you for steady, good-pay 
jobs or your own Radio business. Get fu ll details at once! 
Send postal for FREE BOOK " How to Mak e Good In Radio
Television." 

RADIO TRAINING ASS'N OF AMERICA, Dept. P$9 
f'll"O Hollywood Blvd. Hollywood 28, Calif. 

Make $100 TO $300 
a week with tiny. fJf these 

W hy knock yourself out as somebody 
else's "wage s lave" when you can be 
sitting pretty in an easy-to-start, big
money business of your own? If you' r e 
f ed up w ith begging fo r raises, lay-offs, 
shut-do wns and caterin g to company 
" big shots," get a copy of the book that 
has put thousands into money-lifetime 
businesses of their own-1 0 1 WAYS TO BE YOUR OWN 
BOSS, by Michael Gore. 

COMPLETE 
"IHSIDE INFORMATION" 

helps you succeed 
in these and other 

PROFITABLE BUSINESSES 
(Partial Contents) 

RETAILING: S p or t 
Goods Store: Electrical 
Appliances; F llllng Sta • 
tlon s ; D ress Shops; 
Men 's Clot hing; Boys' 
Wear: Beau ty Shops; 
Florist ; B ook Store; 
Uental Library; Gift & 
Art Shop ; Meat ~lar
ket ; Restaurants ; Bak· 
eries. etc. 
MAIL ORDER BUSI· 
NESSES - Full· t ime 
a.nct spare·tlme. 
SERV I C E BUSI· 
N ESSES: J~altncl rlrs; 
Retail Dry· Cleaning ; 
Diaper Supply; J,inc.>n 
Supply; Coin ~lach incs ; 
Employment Agencies; 
Cou n try ~ewspa pPr ; 
Trucking; F.xpo11 & I m · 
port; Auto Jlepair; Pho· 
t ogr;;phy; Junk & Sera p ; 
Exterminating; Radio 
Rc.>palr; Metal Scn·icP 
Shops, etc. 
MANUFACTURING : 
Cera mics; P re cision 
Ca.~t ing; Metal .Work
ing, etc. 
FARMING: Small 
Com me rcial F arms; 
Svecia lty Farms; Poul
t ry Farming. 
REAL ESTATE: l\lan· 
a~tt-ment: Buying and 
Sel ling. etc. 

Senti No Money! 

You Don't Need Much 
Money or Experience 

With really small capital, 'with 
little or no experience, but with 
this gold mine of a book to guide 
you, you can start from scratch 
and build yourself a big-money 
future with REAL SECURITY. 
Many of the opportunities re
vealed by Mr Gore are in little
known, uncrowded, easy-to-enter 
fields. Many have the perfect 
set-up for 1-man, partnership or 
husband-and-wife operation. All 
are fully explained~ with step. 
by-step ins.tructions for making 
the smallest possible investment 
pay you a good living from the 
very beginning. 

101 WAYS TO -BE YOUR 
OWN BOSS puts at your finger
tips the wealth ·of actual expe
rience so hard for the newcomer 
to get. In it, 200 successful 
businessmen have crammed a 
million dollars' worth of "know 
how" to help t.he new boss make 
a real succe·ss of his enterprise. 
They show you what businesses· 
hold today's biggest opportuni
ties, how to get started fast and 
grow fast, how to make a little 
capital go a long way, get fix
tures and merchandise on time, 
pick the just-right location, keep 
down overhead, bring in all the 
business you can handle. 

Time Is Precious I 
Don't Waste lfl 

Experts agree the t ime is ripe for 
thousands of more new businesses. 
But whether you ' re quite ready or 
nat. take the first step toward $100 
to $300 a week in a business of your 
own by getting your copy of 101 
WAYS TO BE YOUR OWN BOSS. 
We're so sure you will ftnd it the 
'old mine of opportunity we say it 
IS , that WE'LL LOAN YOU THE 
BOOK FOR 7 DAYS FREE EXAM· 
INATION . Your copy will be rushed 
to you immediately upon receipt of 
the coupon below. 

SUCCESS BOOKS. Dept. 32, 206 Division St., New York 2, N. Y. 

l
l'lease rush. t'or 1 DAYS' FRF.F. F.XAMI,:IIATIOX. a copy of I 
101 WAYS TO UF. YOUR OW~ BOSS. I will dPooslt with l>Ost -

1 
man only $2.00. plu:~ C. O. D. charges. If I am not l'ully satisfied I 
that it Is worth many times the price to me. 1 may return It I wilhin 1 days for Immediate rel'unct. 1 

I Name . . ...•. . • ... . ...• .. ... ... ... . ... . . ..... . ....... . ... .... 1 
Addre.ss •. • . • ..• ••• •. .•.•.... . ...• ••• .••. ••.•• . . .• . • ••••••• • • I 

I CltJ ............................ Zone . . .. . . State .. . . • •... .. . • 1 0 CHECK HERE -If you prefer to enclose $2.00 and we will pay I 
~11 d eih·ery cha rges. Same Free-Trial Money-Back Guarantee ! • -----------------
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The RCA Metal Detector .. blows the whistle" on any particle of metal that may have crept into the package. 

RCA Ele~troni~ Met11/ Dete~tor-
,,, •• ,. "stow11w11ys" in p11~k11ged produ~t•l 

It stands guard over everything 
from breakfast cereals to after-dinner 
mints, from cigarettes to cough drops 
• . . eliminating any hit of foreign 
metal that might slip by. 

It helps American industry-that 
employs every precaution to assure 
product purity-to protect auto
matically the foods you buy. High
frequency radio waves form an 
invisible wall-sound the alarm, if 
any metal is accidentally present. 

The RCA Metal Detector was 
developed by RCA product engineers 
with the co-operation of RCA Lab
oratories. Moreover, similar pioneer-

ing and research keep all RCA prod
ucts at the top in their fields. 

So when you buy anything hearing 
the RCA emblem-an RCA Victor 
radio, television receiver, Victrola 
radio-phonograph, phonograph rec
ord or radio tube, you get one of the 
finest instruments of its kind science 
has achieved. 

"Victrola" T. M. Reg. U. S. Pot. Off. 

When you•re .in New York. don•t miss 
seeing the radio and electronic wonders 
at RCA Exhibition Hall. 36 West 49th 
Street. Free admission. Radio Corpora
tion of America. RCA Building. Radio 
City, New York 20. 

The RCA Metal Detector oper
ates through a rejection device, 
or by stopping the conveyor belt, 
or giving an alarm or signal. 

RADIO eORPORATIDN o, AMERieA 
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The ChalRp Gets Set . . . This impressive col-
lection of machinery is the world's fastest automobile, with the titleholder, John 
Cobb, at the wheel. Back in August 1939, Cobb drove the Railton Special at 
369.7 m.p.h., a new world's land speed record, on Bonneville Salt Flats, Utah. 
Now he's bringing it back again, expecting to go even faster. Here, the stream
lined shell of the Rail ton Special has been removed to show its two Napier 12-
cylinder, 1,250-hp. engines. The big car is 28 feet 8 inches long and 8 feet wide. 
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MANHAnAN ... -------------TWIN TUNNELS MEASURE 
PlAZA 

The Brooklyn-Battery Tunnel will carry four lanes of traffic 

PSM's reporter and cameramen take 
you beneath a harbor for a preview 
of the new Brooklyn-Battery Tunnel. 

By Alden P. A4riiJ.agnac 

PSM photos by W. W. Morris, Hubert 
Luckett, and Robert F. Smith. 

SANDHOGS won the toughest battle of 
many a veteran's career when the 

shields driving the twin tubes of the Brook
lyn-Battery Tunnel beneath New York Har
bor slid to a stop in the safety of solid rock. 
The half-mile stretch through the treacher
ous bottom of Buttermilk Channel was 

passed recently, and solid walls of cast-iron 
rings shut out forever the tons of water that 
a single false move, before then, would have 
loosed upon the tunnelers. 

Ahead, only a few hundred feet of mica
flecked stone separated them from 4, 000-
foot rock tunnels, already driven to meet 
them from the Manhattan side. By the 
time you read this, the greatest and costliest 
of all vehicular tunnels may be holed 
through . 

Figures prove the audacity of the $76,-
000,000 project. From port al to portal, the 
Brooklyn-Battery Tunnel measures 9,117 
feet. It is 654 feet longer than the Holland 

Concrete bulkhead wi th air locks is b ein g demolished after having ser·ved its purpose. 

. ~r,., 
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9 ,117 FEET BETWEEN PORTALS------------------------+~•1 BROOKLYN 
--VENTILATING TOWER ON ARTIFICIAL ISLAND PLAZA -. . 

under Upper New York Bay. Drawings show one of twin tubes. 
TWO-LANE 
ROADWAY 

vehicular tube, the world's longest when it 
was opened. England's combination high
way-and-tramway ~1ersey Ri\·er tunnel 
stretches 10,584 feet between Liverpool 
and Birkenhead, but even this great single
tube tunnel will be surpassed by the new 
one as a motor route. The size of the \·enti
lating plants that remove exhaust fumes is 
the tip-off, since it depends upon the cubic 
volume of space earmarked for motorists. 
And the ventilating system of the Brooklyn
Battery tubes, delivering 4,.200,000 cubic 
feet or 160 tons of fresh air e\·ery minute, 
has no rival on earth. 

~1anhattan and Brooklyn are separated 

VENTILATING 
INLET 

by 5,600 feet of green water, the widest body 
traversed by any vehicular tunnel in the 
world. The Holland Tunnel spans 5,480 
feet of open water; the Mersey, less than 
4,000. And the Mersey shaft, driven all the 
way through red sandstone, ne\·er needed 
compressed air to keep the river out. In 
contrast, sandhogs "locked in" and "locked 
out" of compressed air more than 1,000,000 
times to build the new tunnel. 

They forced their sh ields through mud, 
sand, gravel, boulders, peat, and ledge. 
\Vhen thev're done thev'll have excavated • • 
enough earth and rock, some 540,000 cubic 
yards, to fill up lower Broadway's famed 

A tunnel locomotive brings up the dynamite car for a blast, in cross-drift between tubes. 



Drill holes ar e loaded and m en a top the Jumbo check electric wires tha t will fire the blast. 

Electric delay caps touch off the dynamite 
after predetermined number of seconds indi
cated by numerals on their varicolored tags. 
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PATTERN OF 
DRILL HOLES---
ON ROCK FACE 

ORDER OF---. 
FIRING 

FIRST EX
PLOSION 

KNOCKS OUTl_ 
CHUNK AT 
CENTER 

SUBSEQUENT 
EXPLOSIONS 
ENLARGE CAVITY 
A LITTLE 
AT A TIME 

LAST EX
PLOSION 
BRINGS HOLE 
TO FULL DIAM· 
ETER (PLUS 
ROOM FOR--
STARTING NEXT 
OUTER RING 
OF HOLESI 

Diagram how how multiple explosion carves 
a hole with simple circular outline. More 
elaborate patterns produce variety of shapes. 
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canyon to the fourth-story windows from 
Bowling Green to City Hall. 

Scheduled to open in 1949, the tunner~ 
four traffic lanes will carry up to 16,000,000 
cars yearly. Anyone who pays __ two _bits a~ 
a toll booth may have a look~:i~~·nj~'s1ibk '· ·
bathroom-tiled interior and its fancy fluores
cent lighting then. Now, however, only a 
privileged few can go behind the scenes 
where the newest wonder of the world is in 
the making. 

. 
Bring Your Rubbers 

Come along with Popular Science's re
porter and cameramen and see it. Wear 
your oldest clothes and, rain or shine, bring 
rubbers along. We'll meet at one of the field 
construction offices of the Triborough 
Bridge and Tunn~l Authority-designers and 
builders of the tunnel-just outside the 
Brooklyn construction shaft of the east tube. 
There you can choose a sandhog helmet that . 
fits you. That hard crown and shock-absorb
ing liping may save you a nasty jolt. 

Two flights down rough wooden stairs 
and you're where the tunnelers started. 
You face the op-ening of one of the great 
31-foot tunnels. Those massive iron rings, 
lining the tunnel as far as you can see, end 
peril of Hoods and cave-ins. 

It's nearly three-quarters of a mile to the 
heading, where things are happening. Let's 
hop a ride on the back of a tunnel locomo
tive. Forget about keeping clean and lie 
flat-we go through tight places. Hang on, 
now, for a rough ride. 

River Seeps Through 

Duck your head! The doorway in the 
bottom of that concrete bulkhead nearly 
took our helmets off. The walls are bare 
rock now, and the tunnel is smaller. Our 
ride comes to an end in the pilot tunnel, 
through solid rock, under the mouth of the 
East River. Buttermilk Channel, overhead, 
seeps through the roof, runs down our necks, 
and spatters our faces with brine. 

That noise like a million pavements being 
torn up comes from the Jumbo up ahead, 
the 'big drilling caniage on rails that reaches 
nearly to the tunnel ceiling. Seven high
speed drills at its foiward end are going 
full blast. Using high-pressure air-80 
pounds to the square inch-they penetrate 
nine feet of rock in 12 minutes. 

Our locomotive is back again with a red 
car labeled "EXPLOSIVES" in white letters 
and reflector buttons. Floodlights blaze on 

Scaler _pries down loose rocks after a blast. 
His job looks deceptively unexciting, but 
tunnel men consider it the riskiest of all. 

Mucking machine attacks the pile of rock 
thrown aown by the blast. PSM's cover gives r\ 
another view of the machine in action. Y' 
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Shunting maneuvers with California switch prevent runaways on downgrade to the heading. 

End of compressed-air operations permits in
stallation, above, of pipes bringing fresh air to 
workers. (Smokers can now light up. ) 
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men loading drill holes with 736 sticks of 
dynamite. Colored tags on the wires going 
into the holes bear labels like "Delay-4" and 
"Delay-6." Those are the number of sec
onds that will elapse, after the firing switch 
is closed, before each pencil-shaped blasting 
cap touches off the charge. There'll be a 
rapid-fire series of explosions, each one 
making room for rock to be knocked out by 
the next. If the rock has no place to go, 
the dynamite would simply blow the tamp
ing out of the drill holes. 

Like the blasting crew, we retreat 500 
feet and Hatten ourselves against the iron 
rings. A shock wave of air almost knocks 
us down. Then come the crashes of a 
heavy-artillery barrage. \Vhen we retmn to 
the heading, a husky "scaler" with a long 
crowbar is already prying down a chunk of 
roof loosened by the blast. He has to guess 
right about where the rock will fall, or else! 

Below the ledge where he stands, a 
"mechanical mucker" (see cover) goes into 
action. Running on rails, it backs up, then 
lunges forward at the pile of blast-loosened 
rock, scooping it up in a bucket. Then the 
rising scoop w1·iggles from side to side, shak-

• 

-



Iron rings consolidate sandhogs' possession of the shaft they wrested from the river bed. 

ing its contents rearward onto a conveyer 
belt that deposits the rock in a rail car. 
Dancing on foot pedals and manipulating 
hand levers, the operator of the machine 
makes it seem almost alive. 

The men roll back the rock-filled car and 
shunt it sideways off the main track, on a 
"California switch," to let a locomotive get 
past and push it out. A car · coming un
coupled and running wild, downgrade to 
the tunnel heading, might plow into the 
workers crowded there. There are derailers 
to avert this, but the locomotive comes in 
ahead of cars and goes out behind them as 
an added safeguard. 

Now for a closer look at the sights as we 
start walking back toward the entrance. 
About 200 feet from the heading, the rings 
end and the rock tunnel begins. Cars run 
through the lowest and largest opening in 
a great drum-shaped object of steel that 
fills up the whole tunnel. This is the shield, 
the underground bulldozer that led the 
sandhogs' drive through the rough going. 
A circle of 200-ton hydraulic jacks shoved 
it forward, 32 inches at a time. Each shove 
left room for an erector arm at its rear to 

Sealing ring joints with waterproof calking l) 
of solid lead marks end of victorious battle 
to keep out the tons of water overhead. 
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Cutting edge of 350-ton tunneling shield 
stopped here in solid rock after its perilous 
journey thro:ugh the ooze of New Yorlc's harbor. 

CONCRETE BULKHEAD WITH AIR LOCKS 

CAST-IRON SEGMENTS FOR 

assemble a new ring, from 14 segments and 
a key section. (Those bolts fastening the 
rings together are no watch charms-they 
weigh 10 pounds apiece.) _ 

A shield driver's · idea of paradise is the 
kind of soft Hudson River silt that the 
builders of the Holland and Lincoln Tun
nels struck. You can close all buf one or two 
openings in the shield, shove it "blind"
simply by main _ force-and the river bed 
comes out at the back like toothpaste from 
a tube. You advance just as fast as you can 
erect iron behind · the shield; 19 rings in 24 
hours was the Lincoln Tunnel record. 

But the East River bottom, encountered 
by the Queens Midtown and Brooklyn-Bat
tery tubes, is the tunnelman' s purgatory. 
Men had to get out in front of the shield 
and dig, chip and blast out the mixture of 
soft stuff with boulders and sloping rock 
before. it could move an inch. Actual "shov
ing" takes only 5 to 15 minutes, but one or 
two rings a day was good progress for this 
tunnel when the going was tough. 

A few steps more bring us to a solid wall 
of concrete across the tunnel, with iron cyl
inders protruding through the 10-foot thick
ness of the·· bulkhead. That little one at the 
top is the emergency lock; the one on the 
side, the man lock; the bottom one, which 
we rode in through, is the "muck lock" for 
cars. Men and materials passed through 
these locks while compressed air held the 
river out. . 

Man locks of this tunnel had new helium
oxygen inhalation kits for sandhogs having 
trouble going under' pressure. No matter 
how much a man waggles his jaws and 

IF TUNNEL IS FLOODED, 
MEN CAN REACH SAFETY 
IN AIR BUBBLE TRAPPED 

STEEL SAFETY SCREEN 

BUILDING TUNNEL RINGS TUNNEL SECTION UNDER COMPRESSED AIR 
Compressed air held river out while sandhogs drove shaft through soft harbor bed with aid 
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)lan l~k in concrete bulkhead admitted sandhogs to section of tunnel under compressed air. 

TROLLEY HOIST 

FLYING GANGWAY 

FILLING OF GRAVEL 
AND GROUT FORCED 
THROUGH HOLES IN RINGS 

SHIELD AT TUNNEL HEADING 

28 HYDRAULIC JACKS, 
ARRANGED IN CIRCLE, 
DRIVE SHIELD FORWARD 

~t~R 

THROUGH OPENING 
TUNNEL RINGS IN PLACE ELECTRIC LOCOMOTIVE 

of shield at right, and men and materials 
MECHANICAL MUCI<ER ___.j 

passed through air locks 
AS SHIELD ADVANCES r\ 

in bulkhead at left. L,l 
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swallows, there's sometimes a . stoppage in 
his ears and severe pain from the rising 
_pressw·e in the lock. If he grins and bears 
it, rather than face the others' jibes, he risks 
permanently injured eardrums. Otherwise, 
the lock tender must decompress a gang of 
50, "lock out" the sufferer, and start over. 

Now, at the first sign of trouble in the 
man lock, the sandhog takes out a black 
rubber mask, resembling a football nose
guard. A few whiffs of a mixture of helium 
and oxygen gas, from a cylinder attached to 
the kit, and he is OK again. The thinness 
of the gas, compared to ordinary air, en
ables it to penetrate his air passages and 
relieve the stoppage. The outfit was specified 
for the first time as standard equipment 
by the Brooklyn-Battery contracts. 

"Bends" remain to be licked. Within a 
couple of hours after leaving the tunnel, one 
man out of every 700 was likely to be over
taken by this painful, sometimes temporari
ly paralyzing illness. So that he wouldn't 
be mistaken for a d_runk if he passed out 
cold, every sandhog wore a metal badge 
pinned to his shirt. It read: "Compressed 
Air Worker. If ill rush by ambulance to 
hospital lock located at 98 Hamilton Ave., 
Brooklyn, N. Y." 

. 

Plywood by the Foot 
IN A laboratory demonstration of the effi

ciency of high-frequency radio waves for 
dielectric heating, Westinghouse engineers 
have constructed plywood more than a foot 
thick. The experimental chunk was made 
up of 148 layers of birch veneer, and it 
proved to hav2 a tensile strength equal to 
that of aluminum- 15,000 p.s.i.-although it 
weighed only half as much. 
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Digging a tunnel under 38 pounds' pres
sure, the maximum used here, was so stren
uous that two shifts of an hour and a half 
apiece, with a 4}~-hour rest period between, 
constituted a good day's work. If a cave-in 
flooded the heading, the men would dash 
for the safety of an overhead gangway, be
hind a solid steel "safety screen" extending 
halfway down the tunnel's diameter. An 
enormous bubble of air trapped between 
the safety screen and the concrete bulkhead 
would keep water from reaching them, 
while they escaped through an emergency 
lock; the bulkhead would wall off the river 
from the rest of the tunnel. This never 
happened on this job, but 20 men drowned 
for lack of such a precaution when the first 
Hudson River rail tunnel was built. 

Now that the concrete bulkheads have 
served their purpose, they'll be blasted away 
to clear the tunnel. This next one we're 
coming to is already partly demolished. 
Only traces show where a third has been. 

Back at·the enh·ance and up the stairway, 
we step from the cool, dank atmosphere of 
the tunnel into the hot sunshine. We look 
like scarecrows, but we've seen the toughest 
tunneling job in the world on the eve of 
its completion. END 

Paint Needs No Brush 
WIPED on with an applicator pad, a new 

paint for cars, farm equipment and other 
metal objects is said to give a glossy, pro
fessional-looking finish with a minimum of 
trouble. It is called Dab, for obvious reasons, 
and its lasting qualities as an automobile 
finish are guaranteed for a period of two 
years. It is being distributed by the Nu-Way 
Paint and Supply Co. 
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~Echo Flashlight~ 

Helps the Blind 
Find Their Way 

A"SOUND FLASHLIGHT" that enables 
the blind to use their ears for eyes has 

been developed at New York's City College. 
Smallest, lightest and least expensive device 
of its type yet developed, the apparatus has 
the effect of hanging a warning noise on 
any obstacle in a blind person's path. 

It is the size and shape of an ordinary 
flashlight, but instead of a beam of light it 
projects a narrow beam of sound that is 
barely audible to the user when nothing lies 
ahead. Any obstacle, however, such as a 
lamppost, tree or fence, reflects the directed 
beam. and changes its low, steady whine to 
a louder warning screech. 

The device has three principal parts: an 
audio oscillator; a small headphone unit, or 
transducer, that converts the electrical os
cillations to sound; and a parabolic reflector. 
An absorbent baffle is mounted around the 
rim of the reflector to prevent the sound 
from traveling directly to the user's ears. 

The sound flashlight was developed by 
three City College undergraduates-two bi
ology students and a former Army photog
rapher who is studying physics-with the 
help of a faculty member. They p lanned the 
device as a scientific refinement of cane-

Projected beam of "sound flashlight" is shaped 
by the reflector, but when it bounces off tree it 
is audible to the user and anyone else near by. 

tapping and finger-snapping-one that would 
aid blind persons in training their sense of 
hearing to build up acoustical images in 
compensation for their loss of sight. 

The original model cost $75, but com
mercial versions probably can be produced 
for much less. Also, while the working 
models are eight inches or more in length, 
manufacturing techniques may produce an 
apparatus that will fit in the head of a cane. 

Cutaway of working model shows simplicity of construction; all parts normally fit inside case. 
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WHAT'S NEW 
IN AVIATION 

• 

Lightning Strikes Thrice. This 
birdcage is a man-made thundercloud that 
can blast the Northrop F -15 with three bolts 
of lightning, but the bubble canopy will not 

• Jet Sheds Weight. You can tuck this 
85-lb. turbojet under your arm, but it deliv
ers a 150-lb. thrust. The Boeing ~-lode] 500, 
only 29 inches long and 22 inches in maxi
mum diameter, is adaptable to aircraft , mis
siles or target planes. High-velocity exhaust 
gases, heated to 1,500° F ., drive its turbine 
wheel, which is 7~ inches in diameter. 
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• 

-
shatter. A protective strip on the canopy 
carries away the 200,000 amps the generator 
produces for 1/ 10,000 second. Test was at 
Lightning and Transients Research Institute . 

Smallest :Man-Flier. This plane, and 
its twin, are the smallest man-carrying air
craft in the world-and they make 200 
m.p.h. Weighing only 530 lb. including an 
85-hp. engine, each is 15 feet long, four .feet 
high, and has a 1m~-foot wing span. The 
pair are entries in the new 190-cubic-inch 
class in the Cle"eland Air Races. 

.. 
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One-Band Control. The "elephant 
trunk" .this helicopter pilot grasps is a new 
simplified control. Replacing the usual 
"wobble plate" with a direct connection to 
the rotor head, it "rolls'' the rotor into the 
desired plane. This increases pitch in one 

Lighter Self-Sealer. This new sell
sealing fuel tank is 40 percent lighter than 
previous types, which means better perform
ance for the Navy's planes. It is made of 
the same materials-mostly synthetics-but 
with improved curing and processing. The 
Navy and the United States Rubber Com
pany developed the tank. 

• 

blade and decreases it in the other, steering 
the 'copter. The new system sharply cuts 
the number of moving parts, reducing weight 
and upkeep costs. Developed by United 
Helicopters, Inc., its principles will be used 
in a new commercial model . 

Heaviest 'Copter Cheeks Out. 
The Kellett.XR-10, heaviest and most pow
erful helicopter in the world, has completed 
its first test Hight. Its twin 525-hp. Conti
nentals make over 100 m.p.h.; range is 350 
miles. The Air Forces· largest ·copter, it 
carries 10 passengers or 2,000 lb., plus two 
pilots. Gross weight is almost 11,000 lb. 
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WRAT9 S N~W 
IN AVIATION 

_, _. 

" 

• 

AIR ENTERS SLOT 
IN FAIRING, COOLS DRIVE 
ENGINE, AND IS S14AI"T 
DRIVEN OUT BY 
ENGINE E~HAUST 
GASES 

AUXILIARY 
FUEL 
TANK 

---

FUEL 

2 TO 1 
REDUCT ION 
GEAR BOX 

PROPELLER 
BLADES IN 
FLYIN G 

.gJ-·------_ _ ___ .::> 

-----_______ ., 
B,_tADES 
FOLDED FOR 
SOARING 

··~~~-COOLING AIR 
-:- FORCED OUT 

- BY EXHAUST ----- ::::..... _____ _ 

Glider Gets eeoutboard.'' Gliders 
will be able to take off without help of winch 
or tow with a new auxiliary engine that clips 
on like an outboard. The whole unit, includ
ing fuel and propeller, weighs only 80 lb. , 
so one man can carry and attach it. The 22-

Antenna (;uts Drag. These two an
tennas do the same job, but the new RCA 
slotted type (top) eliminates drag on high
speed planes. Set flush, it is plastic-covered. 
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hp. engine will take a glider off the ground 
in less than 500 feet, climb 300 feet a min
ute, and cruise for an bouT. For soaring, the 
propeller automatically folds back. The fly
ing outboard was designed by E. H. Rowley, 
Boeing flight-test chief. 

Better Run,vay Light. This runway 
marker light sticks its neck out so you can 
see it. The American Gas Accumulator Co. 
says it's more visible than semiflush type. 

• 
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New Light Ends Stargazing. No 
pilot is likely to confuse a star or ground 
light with these new plane lights, which out
line tail and wing tips with lucite. The 

Ustens to Leaks. Stethoscope apelied 
to rivets catches the hiss of air leaks from 
pressurized cabin of Northrop's eight-jet YB-
49. Leaks are then sealed with compound. 

It Packs a Load. Britain's new Perci
val Merganser may look small, but its cabin 

Navy developed them after finding that 
Hiers in night formations would miss a single 
light or, worse, suffer the illusion that it was 
dipping and crash trying to follow. 

Plugged-In Power. Boeing Strata
cruisers have power for air conditioning even 
when grounded with engines off. Service 
truck drives up and 28-volt DC is plugged in. 

holds eight passengers or 1,825lb. of freight. 
High wings and low floor help loading. 
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Front view of a Santa Fe ba'&st cleaner show8 
plow and wheel, attached to car by arms that 
keep it vertical when it is raised or lowered. 

I 

Ballast ~~roo111 !)!) 
Bides the Bails 

KEEPING track ballast cleaned and prop
erly stacked along thousands of miles of 

U. S. railroads need no longer be a job for 
pick-and-shovel crews. A single machine, 
standing 20 feet high on its special flatcar, 
now gulps up the rock, cleans it and leaves 
it neatly piled along the ties in a continuous 
operation. 

The ballast cleaner has two giant revolv
ing wheels, driven independently by gaso
line engines. Plows shape the ballast into 
ridges so that buckets in the wheels can 
scoop it up and dump it onto a series of steel 
"grizzlies,". or shaking screens, consisting of 
closely spaced bars. As the grizzlies rattle, 
delivering the Cleaned rock to the rear of 
the machine, baffles trap the dirt and deflect 
it to endless belts that toss it outward on the 
right·of-way. 

Other baffies kick the rock back down on 
the track shoulder, knocking stray pieces off 
the ties and returning the ballast to its 
proper slope and position. Rock fragments 
too small to qualify as good ballast are 
tossed aside. 

The machine is mounted on special ad
justable arms, which allow it to operate over 
any sort of track conditions. 

Drawn by locomotive in reverse, cleaner goes 2* m.p.h. and can cover 1,250 miles a year. 
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Like a huge bomb shelter, concrete surrounds cyclotron's magnet and acceleration chamber. 

a es 
ouse 

toms 
A CONCRETE blockhouse with walls five 

feet thick shrouds the University of 
Calif_9mia's 4,000-ton cyclotron, the giant 
now engaged in knocking atomic nuclei to 
smithereens. Built of 20-ton blocks, the 
walls shield workers from the deadly radia
tions of nuclear disintegration. 

Concrete was second only to copper 
among the shielding materials tested, and 
the five-foot walls whittle the machine's 100-
million-electron-volt neutron radiation down 
to one hundredth of its original strength. So 
powerful is the cyclotron, however-it blasts 
out 20-odd nuclear particles as against the 
two or three freed by prewar atom smashers, 
and it can be made stronger still-that even
tually the already massive shield will have 
to be doubled in thickness. 

10FT. 
• 

... 
Partly completed wall shows how blocks in
terlock to bar possible le~kage through joints. 
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Bullds Big (!(!Barrels" 
Tms $57,000 contraption builds 25-foot 

irrigation siphons for the Columbia Basin. 

Boosting ~oulee Power 
EASED downgrade on a 16-wheel trailer, 

this spiderlike rotor is on its way to the 
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Concrete is shaped by telescoping inside 
forms and an outside clamp, then reinforced 
with the steel hoops at right. The machine 
can be used repeatedly. 

west powerhouse at Grand Coulee Dam, in 
Washington. There the 60-ton Westing
house unit will be installed as part of L-7, 
Coulee·s first new postwar generator. 

• 
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The roar of the ntachine r eplaces the 
yell of the lumberjack in An1erica's 
biggest p eacetime luntber boom. 

By Tho11111S E. Riley 

T HANKS to the gasoline and Diesel en
gines that serve as the modern log

ger's muscles, wood is being sped to home
builders from Pacific Coast forests without 
devastating the land as of old. Compact 
motors drag the saws back and forth, and 
powerful machines 1ush the big sticks to 
the mills. As the modern trucks and arch
cats wind through the smaller trees, they 
leave seed trees or long blocks of virgin 
timber, or come back and plant young seed
lings, for some western lumbermen are 
b·ying to perpetuate valuable timberlands. 

In the mornings, the fores t is roused by 
the deep roar of Diesel engines and the 
staccato barks from the king of the loggers. 
Once the highclimber, who dared to top the 
tall spar trees, wa king; now the highest 
wages go to the men in tin helmets-the 
modern fallers who swing stuttering power 
saws against the tree trunks. 

Spee(l nnd Economy 

Driven by small one- and two-cylinder 
engines, the chain aws cut closer to the 
ground-saving lumber-and they will fall 
in five minutes a tree that formerly took an 
hour. Since the fal1ers are paid by the num
ber of boaTd feet they cut, some of them 
draw $1,000 a month. 

Once a tree is down and h"immed by the 
buckers, the huge Diesel cats roar forward, 
grab the logs and drag them over the rough 
md\mtainside. Ca11ed archcats because of 
their massive arches, these machines tow 
the big sticks to the yarding areas. The 
yarders are strong spar b·ees, usually Doug-

I 
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las fir, braced and rigged with steel cables 
to handle the logs. · 

A loader must be able to judge by eye 
the approximate weight of a log. One man 
picks out a log from the pile and sets the 
cable tongs in it. The head loader stands 
by the truck and signals the winch operator 
to raise or lower the cables until he is satis
fied the log is resting solidly on the truck 
and trailer. 

Loaded, the huge truck roars away. 
There's a peculiar set of rules for this kind 
of drhdng-and no room for mistakes. If 
you should ever be driving up a private log
ging road remember that the right-of-way 

Cutting the niche to direct the fall of Douglas 
fir, power saws have replaced the' crosscut and 
ax. Note how man at right pushes with stick. 

Now the logs roar down the 25 miles to the 
Willamette River. That's steam, not dust, rising 
from the water-cooled trailer brakes. 
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is with the truck going out. And he takes 
the bank side of the road. That truck has 
an immense load: 20 tons of logs when 
driving on public roads and up to 40 tons 
when private roads extend clear to the mill
pond. The driver must stay away from the 
outer edge of the road where it might 
crumble. And those private mountain roads 
are one-way because of the cost of con-
struction. . 

The roads are nearly always downhill for 
the loaded trucks, so they must constantly 
use their brakes as well as the drag of their 
geared-down motors. Each truck and trailer 
carries 150-gallon tanks of water under air 

Power-bucking comes next. These men use 
power saws to trim branches and cut trees 
into the right lengths for trucking to the mill. 

At the end of the private road, the scaler mea
sures the logs and calls them off to the recorder 
in the shack. Now for the unloading dock. 

-
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pressure. These squirt streams of cold water 
on the trailer brakes throughout the trip. 
Even with the cold spray, the brake drums 
heat tremendously, turning the water jets 
into clouds of steam. 

After all the big timber is logged, the 
area is logged again! At first glance, this 
seems a final blow to the timberland. Ac
tually, one of the main reasons for the sec
ond logging is reforestation. The relogging 
is on a smaller scale with lighter machines, 
and no more trees are felled. A small Diesel
electric sawmill is set up on the spot and 
only the tops of the fallen giants, the snags 
and the other leftovers are cut up into 

An archcat drags logs to loading point. Arch, 
on rear of tractor, handles a separate line to 
each log; it replaces the dangerous high line. 

The river, 17 miles farther on, is the end of the 
trail. The dumper, powered by a gas winch, 
rolls logs into water, ready for the mill. 

• 
• 

timber. This relogging saves about 7,000 
board feet of lumber per acre. It removes 
much of the slash- worst fire hazard in the 
woods. And it leaves the land in better con
dition for the growth of young evergreens. 

After relogging, the area is set aside. 
\Vith the seed trees, it is not the completely 
denuded stumpland of old. In .20 years the 
by-passed second growth will be ready to 
log, and in 40 to 60 years the cones from 
the seed trees will p1 'duce "pole" logs for 
harvesting. Throughout the area, mean
while, the gravel roads are left ready to 
bring in pumping engines and fire-fighting 
crews in case of fire . E:'\D 

In the yard. the loader groups the logs and 
loads them on the trucks. A Diesel tractor 

• 
powers the yarder tree used as a derrick. 

Far-sighted lumber companies realize that 
they must replenish their t imberlands. America 
uses 50 percent more wood than is being grown. 
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SAPPHIRE POIHT 

'· 
PLUN&IR 

'--"'"' ITING .FLUID 

Drawing J•en Inks Itself 
HERE's a draftsman's dream come true-a 

drawing pen that inks itself. Unlike a foun
tain pen, it produces an even line for fine 
work, and the quick-drying lacquer used 
for ink will not spread under a ruler. Capil
lary action draws the fluid from the reservoir 
through a fine opening between wall and 
sapphire tip. Turning the screw top forces 
down more ink for a thicker line. The pen 
was developed by L. A. Paul, of Beechcraft 
Aircraft. So far, only enough are being 
made for Beech craft's own use. 

Night Vie'v at Noon 
THE man squatting in the road at right 

is seeing just how that traffic line looks in 
the dark. Night drivers often blame tired 
eyes when markers show up too late for 
comfort, but the sign may fail to reflect 
enough light. To find out, this 25-lb. Hunter 
Night Visibility Meter projects a beam from 
a six-volt auto lamp onto the paint or sign 
under test. Through the eyepiece the opera
tor sees a narrow strip of light reflected 
from the subject, surrounded by light re
flected from an illuminated pan~l of known 
brightness that can be varied. He adjusts 
the panel until its reflected brightness just . 
matches the slit, then reads the reflectance 
value on a scale. An ordinary white traffic 
marker may read less than 1; a glass-beaded 
sign, as much as 50. 

V -Paddles Run Better 
THIS odd paddlewheel may help the stenl

wheeler stage a comeback. Ease of repair 
gives this type advantages for river use, but 
heavy shock loads on the machinery as each 
paddle in succession spanks the water cause 
high maintenance costs. With the new V
paddles, the center of one pair hits the 
water as the tips of another leave it, pro
viding a continual action and constant 
wheel speed. Tests by the American Rolling 
Mill Co., which developed the wheel , also 
show a nine percent cut in fuel consumption. 
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Squirting out of that hypodermic needle is silk 
that never saw a silkworm- it was produced in a 

Chemists find way to link atoms 
gigantic molecular masterpieces 
rival nature's own proteins. 

By Martin Mann 
PSM photos by Robert F. Smith 

• Into 
that 

M INK fur is protein. So are silk, beef
steak, and all other animal hair, skin 

and muscle. The viruses that cause infantile 
paralysis and influenza are also proteins. 
The new germ-killers like gramicidin and 
tyrocidin, while not actually proteins, re
semble them in structure. Nature has been 
producing proteins for millions of years, 
but men never were able to duplicate these 
materials until this year. 

laboratory at Harvard University by Dr. Robert 
B. Woodward (above) and Charles H. Schramm. 

' 
In a laboratory at Harvard University, 

Dr. Robert B. Woodward, the 30-year-old 
chemistry professor who helped synthesize 
quinine when he was only 27, and his as
sistant, Charles H. Schramm, have come 
close to making real protein-and may have 
done it. They have produced a thin, flexible 
sheet that looks like cellophane but is chem
ically similar to natural skin, and they 
have created a long fiber that is apparently 
identical to silk. 

Chemists have long known that proteins 
are amino acids, linked chain-fashion into 
extremely hig molecules. They also know 
how the amino acids "join hands" to become 
such big molecules. Amino acids are com
pounds containing carbon, oxygen, nitrogen 
and hydrogen (some also include another 
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Schramm demonstrates for PSM' s camera the 
method that may lead to artificial fur, meat, tex
tiles and other proteins. Here he weighs one of 
starting compounds, an amino-acid anhydride. 

element like sulphur or iodine) . When they 
join together to make the long chain of a 
protein molecule, a nitrogen atom of one 
amino acid is held jointly by a carbon atom 
and an oxygen atom of the neighboring 
amino acid. This connection, called a pep
tide bond, is one of the distinctive traits of 
proteins. 

23 Found in Nature 

The first amino acid discovered was cys
tine, in 1810; 22 others have since been 
found in plant and animal protein, and 
many others that do not occur in nature 
have been made in the laboratory. Food 
researchers recently learned that eight of 
the 23 natural amino acids are a vital part of 
the diet-if the food you eat every day did 
not contain enough of each, you would lose 
weight, eventually die-and these eight now 
are used to enrich cereals and other foods 
and to prepare special diets for hospital 
patients. One amino-acid compound, mono
sodium glutamate, or MSG, is also employed 
as a seasoning. With these exceptions, few 
amino acids are manufactured commercially, 
although the raw materials are widely avail
able and cheap. Amino acids can be built 
up chemically or obtained from natural 
proteins such as the wastes from canning fac
tories and slaughterhouses. 

Although proteins could be broken down 
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Two or more different amino-acid anhydrides 
are dissolved in benzene to make the solution 
that becomes a "protein analogue." A tiny 
amount of water in benzene starts the reaction. 

into amino acids, no one could reverse the 
process and put amino acids back together 
again into proteins. The amino acids just 
would not polymerize, or join in a very long 
chain. Emil Fischer, the great German 
chemist who did much of the early work on 
proteins, tried it in 1907. In a complex 
series of reactions, he got 18 amino-acid 
groups to hook up into a chainlike molecule. 
His student, Abderhalden, raised him one 
and made a chain molecule of 19 amino
acid groups. But these 18- and 19-group 
molecules were not big enough to be pro
teins; the shortest real protein molecule 
contains about 100 groups, and others ex
tend beyond 10,000 groups. 

That was the best anyone had done until 
Dr. Woodward, during a railroad trip from 
Boston to St. Louis, thought of a way to get 
the reluctant amino acids to polymerize. 
A check on the work of other men revealed 
that the process itself had been used pre
viously for different purposes. It had been 
discovered independently by three different 
research teams, starting with the German 
chemists Leuchs and Geiger in 1908. 

Others Missed the Point 

All these scientists, however, had missed 
the importance of the reaction: that it might 
produce very long amino-acid chains, or 
proteins. Realizing this, Dr. Woodward and 

• 
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Heating the solution makes the anhydrides 
join together into long proteinlike molecules in 
10 hours. Without heat, the process works just 
as well, but takes longer-about two weeks. 

Schramm went to work; by last June, they 
had produced several man-made substances 
that seem to be proteins. 

Their process is simple. They treat amino 
acids to remove oxygen and hydrogen from 
their molecules (the oxygen and hydrogen 
come out in the form of water...:.....H 20) . Two 
or more of these treated amino acids, called 
anhydrides, are then mixed in benzene (not 
benzine), and the solution is permitted to 
stand until it thickens-from a few days to 
two weeks. This thick solution dries quickly 
when exposed to air, giving the protein
like material. 

20,000 to the Inch 

Squirted out of a hypodermic needle, the 
solution becomes a fine thread very similar 
to real silk. Poured on a glass plate, the 
same solution dries to a transparent, stretchy 
sheet that looks like cellophane, but chemi
cally is more like natural skin. The sheets 
already made have been extremely thin
some so filmy that 20,000 of them would 
have to be piled up to get a stack one inch 
high. However, thick blocks of the same 
stuff could be made just as easily. 

Dr. Woodward explains that water (a tiny 
amount present as an impurity in the ben
zene) starts things going by combining with 
the anhydride to form an intermediate com
pound. The intermediate compound quick-

The result is a molasses-thick Huid that dries 
in air to a synthetic apparently identical with 
real protein. In the photo above, a film of it 
is being made by pouring the Huid on a plate. 

This is the finished "protein analogue" -a thin 
film that looks like cellophane but actually is 
more like natural skin. Thicker sheets or even 
solid blocks could be made in the same way. 
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+ + --
• phenylalanine methyl thlonyl N-carboxy-

chlarocarbona .. chloride clf-phenylatanlne 
anhydride 

N-carboxy-
methyl thionyl 1-leuciM 

1-leudne chlorocarbona .. chloride anhydride 

+ + --
The simplicity of the process for creating pro
tein is illustrated in this chart. Amino acids 
(obtainable from plant or .animal materials or 
built up from chemicals) are treated to remove 

ly breaks up into carbon dioxide and an 
amino acid. This amino acid has an "active 
center" -sort of an outstretched hand reach
ing for another anhydride. When it catches 
another anhydride, it hooks on with a pep
tide link, and at the same time changes its 
newly acquired neighbor into the inter
mediate compound that loses carbon dioxide 
and develops an active center. This proc
ess continues until no more anhydrides are 
left to catch. Molecules made up of more 
than 10,000 amino-acid groups have already 
been made in this fashion, and Dr. Wood
ward believes any size molecule is possible 
if enough anhydride is used. 

Length Indicates Likeness 

That these synthetic molecules are ex
tremely long indicates that they· are at least 

. reasonable facsimiles of true proteins, for 
protein molecules are the only ones known 
to be so large. The synthetics also meet 
other requirements for a protein: They 
are made of the same raw materials (amino 
acids) joined together in the same way 
(through peptide bonds) . 

Still, Dr . . Woodward cannot be positive 
he has a true protein, for he doesn't know 
how the amino. acids are arranged inside the 
molecule. Suppose he starts with three · ami
no acids-call them A, B and C. They might 
join up in the order AAABBBCCCAAA. . . 
etc., or perhaps ABCABCABC ... etc., or 
any of countless· other combinations. Since 
the arrangement makes the difference be
tween an exact duplicate of a natural pro
tein and a good imitation of one, Dr: Wood
ward cautiously refers to the synthetics as 
.. protein analogues." 

If the arrangement of the amino acids in
side the molecule can be controlled (and 
Dr. Woodward ·believes it possible), then 
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oxygen and hydrogen atoms, giving the amino 
acid anhydrides ( two bottles in center) . These 
anhydrides jre then mixed with benzene to 
yield synthetics rivaling nature's own proteins. . 

many of the proteins that we use every day 
can be manufactured. This would mean the 
birth of an entirely new industry, as did 
Perkin's discovery of synthetic dye in 1856, 
for the list of things that might be made 
cheaper and better than natural products 
is almost endless. 

Luxurious furs could be "grown" in 
chemical factories. Would you like mink, 
sable or fabulous chinchilla? 

A true synthetic silk (rayon is entirely 
different chemically) could be spun from 
the test tube. Already the Harvard chemists 
have rnade a fiber that seems to be the 
same as silk. 

Wool, however, would be more difficult 
· to duplica~e, since its fiber possesses peculiar 
scales. The scales might be synthesized, Dr. 
Woodwiud thinks, but attaching them to 
the fiber as nature does would be quite a 
tricky problem. 

Much more must be learned about pro
tein analogues, Dr. Woodward emphasizes, 
before any of these miracles will become 
commonplace. Textile experts, for example, 
wonder if synthetic fibers would be as strong 
as natural fibers. Could they be washed? 
Would they take dyes? How long would 
they wear? And what would they cost? 
These and many more such quest~ons re
main to be answered. 

A Clue for Biologists 

To biologists. a process for making real 
protein would have revolutionary impor
tance, for it might reveal how the human 
body produces its ov.rn proteins. The human 
chemical factory is continually changing 
amino acids into the special proteins needed 
for muscles, tissues, hormones and various 
other parts . of the body. That much is 
known. But how this building-up process 
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works has always been a mystery. An ex
planation .of it would answer many ques
tions in medicine. 

A method for duplicating natural pro
tein would be extremely valuable to medical 
scientists, yet it would not satisfy organic 
chemists. They are never content to imitate 
nature's handiwork, but try to make some
thing better, preferring to design an artifi
cial molecule that will do a particular job 
more effectively than any natural molecule. 
Nylon is an example of a custom-built syn
thetic molecule. Chemically it bears only a 
slight resemblance to natural silk, yet it 
makes better stockings than real silk. 

Reshaping Nature's "Bricks" 

The method discovered by Dr. Woodward 
and Schramm may facilitate this sort of 
molecular architecture. Chemists may pro
duce molecules similar to natural protein, 
but different enough in composition or shape 
to be more useful. Merely changing the 
length of a natural molecule, for example, 
might result in leathers and silks possessing 
all the advantages and none of the disad
vantages of the natural product. 

Slight differences in the structure of a 
wool-like molecule could give synthetic 
wool that would never shrink, no matter 
how many times it was washed. It may even 
be possible, one chemist thinks, to make 
·a wool molecule with a built-in DDT group; 
the foolhardy moth attacking a synthetic 
wool suit would die after the first bite! 

Tools /or War· on Germs 

Some of the new germ-killers, such as 
gramicidin, bring swift .death to bacteria; 
unfortunately they are just as poisonous to 
men. For that reason they can now be used 
only for surface cuts, never internally. But, 
suggests Dr. Woodward, a synthetic grami
cidin with molecules longer than the natural 
ones might turn out to be harmless to man 
yet just as deadly to bacteria. He has al
ready synthesized one possible germ-killer, 
which is now undergoing tests in medical 
laboratories. 

A similar technique could be used on 
viruses. The chemists might be able to 
make a virus similar to the one that pro
duces infantile paralysis, yet . different 
enough so that it would only cause a mild 
case of the disease. This weak virus would 
then serve as a ·vaccine to protect against 
infantile paralysis-the way mild cowpox 
serum protects against smallpox. END 

Putting a crucible into first electric furnace 
for commercial small-batch glass making. 

Smallest Glass Faetory 
Tms tiny factory turns out glass in one

pound lots-and does it commercially. 
The product is used in making minute 
bulbs, weighing only 1/ 10 gram and only 
.0045 inch thick, for electrodes required 

• 
in measuring acidity. The glass, made by 
Leeds and Northrup, of Philadelphia, has 
a high conductivity in the presence of 
extremely small voltages. 

Cutaway cable shows copper braid over 
the line's inner core, within rubber jacket. 

Braid Bans Sparks 
EvEN if this cable shorts, there will be 

no dangerous sho\ver of sparks. A copper 
braid between insulation and jacket picks 
up any current leakage and carries it back 
to a circuit breaker. Made by the . United 
States Rubber Co., of Salt Lake City, it 
is designed for power lines to .mine ma
chines, where arcs from leaky cables 
sometimes explode dust and gas. 
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EQUIPPED with steerable wheels both 
front and rear, a .two-section bus pro

duced by the Twin Coach Co., of Kent, 
Ohio, turns comers with greater ease than 
any conv~ntional bus now traveling city 

·streets, although it is a dozen feet longer 
than most. 

When the driver steers, a connecting shaft 
turns the rear wheels simultaneously with 
those in front, the rear ones turning outward 
and swinging the back of the bus around 

.. iW , it% 

• 
I 
I 

As long as three cars~ bus seats 58 persons, 

the corner. In effect, therefore, the vehicle 
pivots on its driving wheels in the center. 
By virtue of this double steering, the 47 -foot 
hus can turn in less space than an ordinary 
:35-foot bus. 

.-\ hydraulic booster system, actuated 
by two buttons under the driver's left foot, 
provides power to steer the four wheels 
whenever it is desired. One button oper
ates the ]eft-turn booster: the other. the 
right-tum booster, making the bus as easy 

On turns, the rear wheels follow the path of 
those at the fron t. This has the effect of 
pivoting the vehicle on the center driving 
wheels, allowing it to turn in a radius of 35 
feet 10 inches, including overhang at both ends .. 

• When the driver steers, both the front and rear wheels tum-but toward opposite sides. 
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hut the total capacity of its two sections- 120, including standees-rivals a streetcar. 

to handle a:s a much smaller one. The driver 
has no clutch pedal, since torque converters 
eliminate gear shifting. 

Joined just behind the center axle by two 
Torsilastic rubber hinges, developed by the 
B. F. Goodrich Co., the two sections of the 
bus undulate when they hit a hump or dip 
in the road. Similar in construction to the 
springs employed on all three axles, the 
hinges consist of rubber bonded between an 
inner steel tube and an outer shell, the rub-

Rubber· hinges join the two !:ections. Placed 
transversely under the flooring, these allow 
the bus to bend up and down in crossing bumps 
in the street. The rubber is bonded b etween 
a steel center shaft and an outer shell . 

• 

her absorbing the twist when force is applied 
to either tube or shell. Sheets of rubber con
nect the top, sides and floor of the two sec
tions. This rubber flexes as the center of the 
bus rises and falls. 

Powered by two 180-hp. Fageol gas en
gines, under the rear of the front section, the 
bus can travel 75 m.p.h. , although normally 
it would never have to operate at that speed. 
Built chiefly of aluminum, it weighs about 
22,800 lb. END 

Bending of the bus keeps the center driving wheels always in firm contact with roadway. 
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5~000 Acres of 
Sudden Deat/1 

DEATH-potentially-for thousands lies 
close to populous Long Beach, Calif. 

. Yet so tightly is it leashed by safety precau
tions that danger of major disaster is at a 

minimum. The thousands of tons of muni
tions at the 5,000-acre Seal Beach Naval 
Ammunition Depot are scattered in small 
lots in "igloos." Employees are highly 
trained in safety; to prevent sparks they use 
bronze tools and wear shoes with no metal 
in them. Greatest danger is from above: 
civilian pilots who fly low over the area, 
never suspecting what it contains. 

These safety-minded workers are inspecting and checking the gauges of three-inch AA shells. 

~ ....... 

. 
These vast piles are empty shell containers of all sizes, from rifle to 16-inch ammunition. 
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Farm Jeep Again Offers Four-Wheel Drive 
HERE's the latest member of the growing 

jeep family: a farm truck with the four
wheel drive of the wartime model. With a 
full 2,000-lb. load it can climb a 48 percent 
grade. It is designed for farmers who must 
drive to market over bad roads in all kinds 
of weather . The driver can shift to ordinary 
two-wheel drive whenever he wants to. 

Other than the front axle and transfer box, 
most engineering and body details of the 
Willys 4WD are identical with those of the 
two-wheel drive model. Appearance is the 
same except for distinctive colors. There are 
seven body styles. Optional features include 
power take-off, shown in action above, and 
variable-speed governor for towing. 

New Trucks Built for Driver Co•••fort 
THE driver gets a break in the new GMC 

light- and medium-duty trucks. Cabs have 
been redesigned to provide more room, a 
more comfortable seat, increased visibility 
and improved .ventilat ion . The pictures 
above show how the ventilating system 
works. In winter ( at left) the system draws 
in fresh air, heats and distributes it. Con-

nections with vents under the windshield 
provide a defrost ing system. Stale air is 
expelled through openings in the floor of tpe 
cab behind the driver's seat. In the summer 
setUp (at right), a steady stream of cool, 
outside air is sucked into the cab. Other 

' improvements have been made in the engine ' 
and chassis of the trucks. 
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Pushing the right button now relays a telegram through switching centers to its destination. 

Buttons Relay 
TelegraDis Faster 

YOUR telegrams will soon get there near
ly twice as fast, hastened by a new sys

tem of push-button switching that speeds 
messages through Western Union's big cen
tral offices. The five minutes or more for
merly required to relay a telegram are being 
cut to seconds, while the number of mes
sages an office can handle is being boosted. 

Relay points have always been a major 
bottleneck in telegraph service. Until now, 
a message from a branch office was sent to 
the nearest switching center, where it was 
printed out on paper tape, pasted on the 
usual yellow blank, and routed by conveyer 
belt and messenger to an operator at an out
going transmitter that was connected to the 
message's destination (or perhaps only to 
another switching center near the final 
destination ). The operator manually re
typed the message, and, if another relay 
point was involved, the same telegram was 
typed there for the third time. Many at
tempts had been made to streamline this 
method-even to equipping the relay mes-

senger girls with roller skates-but it re
mained slow and inefficient. 

Now push buttons will do the job. The 
message from the branch office is received 
at the switching center in the form of a 
perforated paper tape (the holes in the 
tape make up a letter code, much as the 
holes in a player-piano roll make up a 
music code) . Above the punched holes, the 
message is also printed out. A clerk at the 
receiver reads the address on the tape, then 
pushes a button that connects an automatic 
transmitter to an outgoing transmitter con
nected to the destination. The tape runs 
through the first transmitter and is relayed 
without manual retyping. 

Conversion of the Philadelphia switching 
center, biggest in the country, to push-but
ton operation will be finished this month, 
with other offices scheduled to change over 
to the new system by 1950. Ah-eady in use 
are similar installations in St. Louis, Rich
mond, Dallas, Atlanta and Oakland, Calif. 

Completely automatic switching-elimi
nating the need for an operator to push the 
switching button-is now being developed. 
With this equipment, certain code letters in 
the address would trip relays switching the 
message through to its destination. 

This Month.~s Pin-up . 
REPUBLic's P-84 Thunderjet, a contender 

for top speed honors in the AAF, is powered 
by an axial-flow TG-180 jet that has blasted 
it up to 619 m.p.h. in unofficial tests. The 
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sleek, midwing fighter has a range of more 
than 1,000 miles, a service ceiling above 
40,000 feet. It is 37 feet 5 inches long, 
with a span of 36 feet 3 inches. 
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Breaks 'Chute's Fall. The 
force of an explosion is used to soften para
chute landings in this invention of Henry S. 
Bacon, of.West. Roxbury, Mass. Set off by a 
weighted releas~ cord just before the 'chute's 

. Phone Keys Speed Calls. To ·call 
a .number ·on this novel phone, you simply 
tap it out on the· keys indicating the appro
priate numerals and letters. Invented by 
Charles D. Richard, of West New Brighton, 
N. Y., the push-button syste.m is similar in 
!principle to that of dial phones but elimin
ates the time the dial takes to spring back 
to its starting position after each turn. 

' . 
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load strikes the_ ground, the explosion ·ex-
pands a telescoping chamber. This jerks the 
canopy and load abruptly toward each other, 
increasing the air resistance to the canopy 
and momentarily impartin'g lift to the load. 

Serew Slot Stops Sideslip. Safe 
and simple screwdriving is the object of a 
screw head patented by William L. Todd, of 
Fort Thomas, Ky. Narrowing at each side, 
its groove tends to center the screwdriver 
and keep it from shooting off into a nearL 
by finger or the surrounding woodwork. The . 
best results are obtained with a screwdriver 
whose blade exactly matches the groove. 

• 
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Extra Wheels Park Car. You'd 
have no trouble slipping your car into a tight 
spot with the parking wheels invented by 
Abba Miller, of Cleveland, Ohio. Lowered 
into position by automatic jack units and 

4iii!P . • 

Pipe-Washer Fits Faueet. A sim
ple pipe-rinsing deyice that fits over the 
faucet and directs a stream of water into the 
pipe's bowl has been patented by Bruno L. 
Pape, of New Braunfels, Tex. Made of rub
·ber, it has a conical opening at the top 
that accommodates a variety of faucet 
sizes. The bottom fits into a pipe bowl, but 
also fits pipe stems and cigarette holders. 

chain-driven by a separate motor, the tiny 
transverse, retractable wheels permit the 
car to move sideways in either direction. 
(Readers may remember seeing this idea in 
"I'd Like to See Them Make" last January.) 

••r: -=•r n•r-

~ 
r::~ . . . 

Sultease Rolls On Wheels. You 
can roll your suitcase along like a wheel
barrow, instead of having to carry it, with 
the attachments patented by John M. Hen
drick, of Burbank, Calif. The two small 
wheels near the bottom at one end do not 
touch the ground until the s~itcase is tilted 
upward. The handle on top at the other 
end slides out of the way when not in use. 

SEPTEMBER 1947 115 

... . . .· 
.......... 

Copyngh1ed matenal 



Changes in sapphires lasted longer than those in 
other stones used in recent tests. These stones 
were shown at the American Museum of Natural 
H istory. The two almost colorless ones in the lower 
right-hand corner above ore untreated ; t he deep 
shades of the other four were induced by X-roys. 

X-Bays 
Paint Ge,.s 

WANT to change the color of the stone 
in your ring? Or how a bout one that 

glows in the dark? Such effects may result 
from electronic changes temporarily pro
duced in certain precious and semiprecious 
gems by exposure to X-ray irradiation. 

Under the bombardment of special tubes 
whose rays are several hundred times more 
inte.r;tse than those of old-style, conventional 
types, the electronic arrangements of many 
gems undergo slight but significant changes. 
Electrons, separated from their ions, wan
der free un til trapped by structural defects, 
producing new electronic patterns. These, in 
turn, cause striking color changes and in 
some cases even luminescence, found to be 
valuable in mineralogical studies. 

Highly unstable, however, these new ar
rangements soon revert to their origil).al 
ones, some without stimulation, others upon 
exposure to heat or sunlight. Thus, cautious 
buyers can protect themselves by testing 
stones with heat and light to see if their 
colors fade. Diamonds and emeralds are 
unaffected by the X-ray tubes now in use. 

PSM photos by R obert F . Smi t/1 

Before exposure: A large 35-carat cut kunzite with (1. to r.) eat's eye, yellow scapolite and white sapphire. 
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With high-intensity tubesJ like the one above, radia
tion effects requ iring several hours with ordinary 
apparatus can be obtained in as little as one 
minute . Developed by Machlett Laboratories, this 
50,000-volt tube uses an angled tungsten target to 
reflect the rays through a special beryllium window. 

Most spectacular change occurred when a virtually 
colorless piece of untreated spodumene (top 
photo, above) was exposed to the irradiation . Be
coming brightly phosphorescent, it glowed like a 

• burning coal for an hour. Later, a band of vivid 
green {bottom photo, above) became visible. 

Af,.r exposure: Color. changes are startling but brief, would raise value from $500 to $2,000 if permanent. 



123,000 R.P.M. 
A WHEEL that spins at 123,000 r.p.m. , 

near ly double the previous world's r ecord 
for r igid-shaft rotation, has been developed 
in General Electric's laboratories. Shown 
above with its designer, Dr. E . F. F ullam, 

• 

-
Coffee 1Jnder Presstu-e 

USING the pressure-cooker principle in a 
coffee pot, this electrically heated ma
chine turns out the morning brew by forcing 
superheated water through coffee specially 
prepared in porous, podlike containers, each 
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t he device is a microtome used to slice the 
fantastically thin specimens r equir ed for 
electron microscopes. A tiny knife projects 
from the rim of the electrically driven, 
3 lh -inch wheel (right). Spinning in a 
vacuum, it cuts samples only a fraction of 
a micron (1j 25,400 inch) thick. 

- - r 

• 

of which makes only a single cup. A con
tainer is placed in a small pan (at left, 
above) that locks to a fixture just above 
cup-rim height. Moving the handle (at 
right) allows the water to flow through the 
container and into a cup. A gauge and re
lief valve guard against excessive pressure. 

• 

• 
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lAKES AT 
TUNNEL lEVEl 

CONTINENTAL 
DIVIDE 

• 

PIPED through the Rockies, an artificial 
river is ·available now to refresh thirsty 

farm lands of eastern Colorado with com
pletion of the Big Thompson project, world's 
biggest transmountain diversion feat. Cas
cading through electric generating plants 
and canals, the torrent will develop 176,000 
kilowatts of electricity and boost crops on 
615,000 acres. 
· On the western side of the continental 

divide, where Granby Reservoir collects 
rainfall that formerly spilled to waste in 
the Pacific Ocean, pumps raise t~e water 
179 feet to Shadow Mountain and Grand 
Lakes. Thence, up to 247,000 gallons a 
minute course through the $12,400,000 Alva 

At top capacity, ~47,000 gallons of water a 
minute will flow into this portal of 13-mile 
bore, one of the world's longest tunnels, 
emerging 107 feet lower at eastern end. 

WEST PORT AL 
Continental Divide Tunnel 
COlO •8 10 T" Oio\ 050" PIIOJI (l 

..... . . 11 

SAFETY FIRST 

• 

' 

IRRIGATIO N SYSTEM 
FOR COLORADO FAIIMS 

STORAGE 
RESERVOIRS 

-
• 

• • 

B. Adams Tunnel~ a 9%, -foot bore piercing 
13 miles of solid granite. Having spun the 
turbines of hydroelectric plants, the life
giving tlow is released through the Big 
Thompson and Poudre Rivers and a system 
of canals into territory where, tree rings 
show, soil has been parched for at least 
300 years. 

Engineers esti.mate that the quantity of 
water should be sufficient to supply a city 
~s large as Philadelphia and Boston com
bined, and that as much electricity will be 
generated as a metropolis with the popula
tion of Newark, N.J., would consume. Aug
mented production from farms Will amount 
to $20,000,000 yearly. 

'· 

Crews drove eight miles of tunnel, more than ...n. 
half of length, from east portal, below. On 
best day they advanced 74 feet. Shafts from 
opposite sides met only %. inch out of line . 

' • 



Tunnel-building tra in. To give the 9*-foot 
shaft a waterproof lining, the odd machine 
a bove, resembling a locomotive, pumped 
concrete into hollow space between rock 

Wher e artificia l river st arts flow. This scene 
shows construction of dam creating Shadow 
Mountain Lake, one of the two reservoirs to 
which surplus rainfall will be pumped from 

-

walls a nd temporary steel sections as
sembled to make a cylindrical form. Be
hind it , apparatus on flatcars kept it sup
plied with a continuous stream of materials . 

• 

the Colorado River by way of the Granby 
collecting basin. F rom this point on, water 
r uns by gravity to generating plants and 
farms on opposite side of continental divide. 

' 



An inclined conveyer to pumping machine 
received concrete from mixer, center, to 
which second conveyer delivered crushed 
stone and cement from hopper at right of it. 

Moving mountains. Enough rock to make 
several respectable foothills came out of the 
$12,400,000 Alva B. Adams Tunnel- and 
much of it, after being crushed ~nd piled 

Third conveyer filled hopper from compart
mented mine car at extreme right, loaded at 
stock piles. Harnessing labor-saving ma
chinery to job made the project feasible. 

as below, went back into the concrete lining. 
In addition, some parts of tunnel had to be 
permanently braced with steel to prevent 
cave-in under the terrific overhead weight. 

• • 
• 

• • 
• 

... . 
• 

• 

, 
• 
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SEPTEMBER 1947 121 
,. ··- . 



• 

oratorie ate 
en a 

Researeh program ~triv~s to simJ)lify · 

~quipment that ha~ grown too complex 

for. ordinary humans to handle. 

EVEN the scientists now realize that 
some of the machines of modern life 

are too complicated for ordinary humans. 
So psychologists and engineers at Johns 

Hopkins University, working under a con
tract with the Office of Naval Research, 
are trying to find the best way for men and 
machines to work together. At the Johns 
Hopkins Homewood campus in Baltimore, 
Md., .and a field laboratory at Jamestown, 
R. I., scientist$ are conducting a basic in
vestigation of how humans react to signals 
- through sight, hearing, and touch; how 
they interpret these signals; and how they 
use that interpretation to send new signals 
to another machine or man. The investiga
tion covers every question from what is the 
most crankable crank to how fast a man 

• 
can copy numbers read over the phone. 

With the answers t-o those questions, the 
scientists hope to design simpler, more fool-

• 

. .... ~ . 

.. 

. ... . 
. -

lnsid~ the "padded cell," a specia1ly built 
soundproof room, Dr. W. R. Garner shows 
how ear response is tested in research aimed 
at a blind-flying system using sound signals. 
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• 1nes 
proof equipment. They anticipate the end 
of engineering nightmares like the control 
system of a big airplane, now so complex 
that pilots sometimes pull the wrong lever. 

Already the search for the most crank
able crank has produced results that might 
be applied to such everyday gadgets as 
lathe controls or automobile window han
dles. Dr. Clifford T . Morgan, who directs 
the entire research program and also super
vises the crank-turning project, says that 
the shortest cranks are the best, unless 
there is considerable resistance. In that 
case, the crank should be a certain minimum 
length for easiest turning. 

Knobs, too, may no longer be just any 
old knobs. By using different sizes for dif
ferent controls, a radio operator might pick 
out the right one in the dark by feeling its 
size. Experiments conducted so far indi
cate that it is easiest to distinguish size 
differences by feel if the knobs are fairly 
large two to five inches in diameter. The 
possibility of telling knobs by shape is be
ing investigated by a group at the AAF's 
Aeromedical Laboratory, Wright Field, 0. 

What about telling time? Yes, they're 
working on easier ways of doing that, too . 

• 

Curved toy train track ( hidde~ behind black 
paper) and cars bearing tiny lights meas
ure ability to estimate angles- important 
for operators of complex control panels. 



• • 

• 

• • 

• 

A J ohns Hopkins t>ngineer describes testing 
device expected to lead to improved radar 
air-traffic-control equipment. It measures 

Automatic «>lectronic equipmf>nt, governed 
by cams, produces imitation target "pips" on 
radar screens for scientifically controlled 
experiments with radar observation methods. 

• 

how fast an operator can move a stylus 
(center of apparatus on table) along a. 
given path on a paper or screen . 

• 

Tf>c-hnicians opPratc manual equipment a lso 
used to control radar images. Real planes 
are not used as targets, since pilots could 
not fly same course again to repeat tests. 
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A V ·2 space labOratory takes off skyward. 
Blossom project's new instrument-recovery 
method promises more results from tests. 

124 POPULA~ SCIENCE 

• 

' 

Instruments fired from soaring V -2s 

in Blossom project float down safely 

with vital records of the upper air. 

Bfl Step.,en £. Fr.eeland 

QUEER things can happen to rockets 
· once they are in 1light. Some spin like 

a ritle bullet, some wobble like a top 
running down, some turn end over end, some 
change direction, and some misbehave all 
four ways. The whole story can not be told 
yet, but means of explaining such erratic · 
behavior have been developed by the AAF's 
parachute, electronics and photographic ex
perts and scientists of Philad.elphia's Frank
lin Institute Research Labora'tories, working 
together on "Blossom" projects. 

Last Feb. 20, some 68 miles above the 
White Sands Provirig Grounds, a small 
aluminum canister-15 inches in diameter, 
30 inches long, weighing 75lb.loaded-look
ing much like two little a!ihcans :fitted to
. gether, was shot out of the side of a V -2 

Test equipment packed in this ashcan-like 
container, shot from V-2 warhead by mortar, 
floated safely to earth on ribbon parachute. 

l 
' 
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Ribbon parachute's ability to "bring 'em 
back alive" was demonstrated when one 

warhead. About 44 minutes later , swaying 
gently beneath the canopy of its ribbon 
'chute, that canister touched the ground as 
gently as a feather. It bounced once, light
ly, and came to r est. When it was opened, 
its contents- two cameras, a. tensiometer, 
telemetering equipment, radar, a box of 
fruit fiies- were intact. This was "Blos
som I." F or the first time, man had brought 
back a r ecor<;l of a rocket in fiight made 
within the rocket itself. 

The scientists then prepared to repeat 
the experiment, this time usi11:g a wedge-

Instrument-carrying canister is in two sec
tions. In this view are seen camera (upper 
right ) and parachute strap spool (center). 

landed an entire Wac Corporal from 40-mile 
altitude with no damage to the rocket . 

. shaped quarter of the control section of a 
V-2 that will carry 200 pounds of gear in
cluding, in addition to the equipment of the 
first canister , pressure gauges, acceleration 
recorders and a complete data-recording 
unit that will -operate. while the rocket is 
in fiight. There will be at least two such 
wedges sent up; one of aluminum, the other, 
designed for special magnetic studies, made 
of wood. (Heat -sensitive paint on the 
outer side of the Blossom I canister showed 
no signs of excessive temperatures gener
ated by skin friction. ) Ultimately, although 

Othe r end of canister holds second camera 
(top) , tensiometer (center) , and wheat germ 
and fruit fiies in glass fiasks (bottom). 

• 
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WAlL Of 
V-2 WARHEAD 

MORTAR 

RXED 

FOlLOWER DOOR l EAVES 
TUNNEL WITH CONTAINER, 
THEN IS BLOWN OFF 

BUlKHEAD PILOT 'CHUTE 

RIPCORD 
ANCHOR 
RING 

PllCIT 
'CHUTE 
RELEASE 

'--TIMER FIRES MORTAR 

I 
RIBBON 'CHUTE 

I 

TENSIOMETIR RECORDS FORCES 
SUSTAINED BY 'CHUTE 

LAUNCHING TUNNEl 

CAMERAS 

I+-- BATTERIES 

ARMING MICHANISM 

RETAINING 
CLW 

EXIT 
1)001 

SECnON THROUGH CONTAINER AND LAUNCHING TUNNEL IN V-2 . 

D rawing of a typical container inclica tes p osition of equipment and operating mech a n isms. 

plans for future Blossom projects are iron
curtained by secrecy, it will probably be 
feasible and desirable to send up and bring 
back entire Wflrheads containing a ton of 
equipment- a complete sky laboratory. 

When that happens, sometime within the 
next two years, the dream of scientific 
conquest of the upper air will be a reality. 
I t 's the bringing back that is important. 

Offhand, the problem seems simple to 
the layman, who recalls the old saying t hat 
"whateve.r goes up must come down.'' Actu
ally, the matter is not quite so easy. As 

On the way u pJ the canister r ides in a hole 
drilled all the way through the V -2 war
head (ph oto at left, below). Carefully rna-

yet, no one can tell whether any specific 
rocket is going to soar 60 miles or fizzle 
out at six. This in itself poses serious 
questions of pressure and release time. For 
Blossom I the instrument case was pressur
ized and sealed at ground level ( 4,000 feet) . 
In Blossom II, however, an installation of 
relief valves will permit a decrease from 
ground pressure to six lb. per square inch 
during upward fiight and an increase from 
that to ground pressure during descent. 

Release of data-bearing containers is 
more like a shotgun divorce than anything 

chined aluminum liner (right) holds can
ister in place until mortar automatically 
shoots it out for long trip back to earth . 

... 
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r 
STOP HOlDS 
FOLLOWER DOOR FIRMLY 
AGAINST MORTAR 

r----HOLE FOR r,\ORTAI 
FIRING PIN 

P\UG F6R CHEC1CING 
AIR PRESSUH IN 
RADAR COMPARTMENT 

PARACHUTE 
r--- TENSIOMETIR 

IMPULSE GENERATOR 
AND TIMER FOR 

MORTAR 

TEUMITERING 
POTINTIOMETR 

IMPULSE AND 
TI.MER FOR MORTAR ALM HOLDER 

VIEW Of FIXED DOOR VIEW OF BULKHEAD FROM EXIT DOOR 
• 

Fixed cover plate and the container 's center bulkhead illustrate details of construction. 

else . . The container with the material to· be 
returned to earth is ejected from the rcrcket 
by a small mortar charge ( 40 grains, or 
about 1/3 the charge of an 81-mm. mortar) 
that is fired by a clockwork fuse, similar 
in principle to the timers that set off anti
aircraft shells. The base of this mortar 
shell rests against a plate bolted flush with 
the outer skin of the warhead in Blossom 
I . In future projects it will rest against 
some other expendable part of the rocket. 

The explosive thrust is exerted through 
a series of telescoped tubes against a plate 

Operation of main 'chuterelease gear (solid 
cylinder, left) was telemetered to the 
ground by device in cup at right. 

-
• 

behind which the pilot 'chute is packed. 
The pilot 'chute opens by mechanical drag 
as it clears the rocket, while the actual 
explosion sets off a timer-clockwork in 
Blossom I-which opens the main 'chute. 
A small bellows, operated e~plosively by 
the same sort of jack-in-the-box arrange
ment used to pull rip cords of cargo 'chutes, 
serves to clear the pilot 'chute from the 
main 'chute at the proper time. The 
strength of tile original mortar blast, inci
dentally, may be estimated from the fact 
that the movable end of the canister is held 

Mortar that kicks canister out is in small 
cylinder (right) , with time fuse dials on 
top. Control (left) releases main 'chute. 
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in place oy four clips tested to break at 200 
lb. Equipment like the cameras-standard 
AAF gun cameras set to shoot four frames 
a second-and subminiature radar beacons 
are also put in operation by timers started 
at the moment of release by an impulse 
generator hooked to the mortar firing pin. 

Blossom I was an almost complete auto
matic success, and the canil[!ter was re
leased shortly after the rocket fuel was ex
pended, but po~sible failures were allowed 
for. Provisions were made to fire the mortar 
by remote control if necessary. Further
more, the action of every item of the release 
mechanism and most of the data-taking 
gear was telemetered back to the release 
point, which meant that failure or improper 
.operation anywhere along the line would 
register right away. 

One small setback marred Blossom I 
The earth-trained camera taking black-and
white pictures did not function. The sky
trained color camera worked fine, however, 
and, during the first moments of free fall , 
while the canister tumbled over and over. 
it got some earth pictures too. To the 
earthbound layman these last are naturally 
the most interesting, but to the scientists 
of Blossom project, whose eyes are fixed on 
greater and yet greater heights, they are 
trivial. Their interest lies in the operation 
of the ribbon 'chute a solid '.chute would 
rip to tatters before it found dense enough 
air to open-and the safe return of informa
tion. 

So far, more than a thousand people 
have volunteered to be shot skyward in a 
V-2. No one has taken these suicidal otfers 

This is how canister looks installed in V -2, 
but before attachment of the cover plate. 
Base of the mortar can be seen in center. 
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Tensiometer measures parachute pull. Strap. 
fastened to bar (bottom) , tugs on spring 
to drive film recorder's gears and needle. 

seriously because a lot of work and study 
remai.ns before the dawn of the day of 
human rocket travel. Meanwhile, ·the Blos
som project is one of the most important 
ways of hastening that dawn. END 

Close-up of parachute shows how ribbons 
are fixed to cords in pairs. This type of 
'chute was a wartime German development. 

' I 
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· o ore 
The natural-tinted varieties developed 
by Soviet experimenters don't fare so 
well when they are grown in Dixie. 

THE growth of naturally colored cottons 
suitable for commercial manufacture, . 

long a goal of agricultural experimenters, 
has taken its place among ~nternationaJ 
rivalries-with Russian SJ?.d U. S. experts 
in scientific competition. 

In Russia, where extensive research is 
being carried on, the director of the All
Union Cotton Research Institute has stated 
that "experiments indicate natural colored 

• • 
cotton produces a greater length of better 
quality yarn to the mass of raw cotton;'' 
adding that blue, green, pink and smoke
~olored shades are being developed. Brown 
fiber is also being tested, but requires the 
use of copper and chromium salts to pre-
vent fading. . 

American ~griculturists have experi
m-ented with green and brown cotton (PSM, 
Dec. '44, p. 102) but it proved poor for 
manufacturing purposes; the lints lacked 
luster and had a tendency to fade. Puzzled 
by Russian reports of success, U. S. experts 

· tried to obtain samples of the Soviet seeds 
and of manufactured cloth. They did not 
get the cloth, but did get the seeds, which 
were planted last season at a few places in 
the South, including the U. S. Cotton Field · 
Station, Stoneville, Miss. 

The tests, howe:ver, indicated that . the 
seeds grow one way in Russia and another 
way in Dixie. Of the eight stocks tested, 
six were Asiatic types, which have never 

• 

done well in this country. . The other two 
were New World types,· but even the best
Gossypium hirsutum_, the equivalent of our 
ordinary Upland type-did not match the 
performance of U. S. commercial varieties. 
So, even though some natural colored cot
ton is believed to have been used since . 
Colonial times in home manufacture of 
clothes and househoM goods, the vision of 
a Dixie full of varicolored cotton fields re
mains a dream of the future. 

The Kodachrome& at the left illustrate 
' some of ·the results obtained in the com-

parative plantings : Top one shows U. B.
grown cotton from the Russian- evolved 
seeds; the bottom one, cotton obtained from 
this country's Upland-type seeds. 
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How Navy 
eeps Jets 

On the Job 
AN A VY jet pilot who sees the insigne 

shown at the top of this page doesn't 
have to worry about the performance of his 
engine. It has been given the works at the 
Alameda. (Calif.) Naval Air Station by 
highly skilled mechanics who know jet 
power plants from the ground up. They 
have taken the engine apart, piece by piec·e, 
adjusted alignments to a ten-thousandth of 
an inch, balanced the rotc:>r so that it whirls 
with less vibration than that of a smoothly 
spinning top. 

The rotor, heart of a jet engine and the 
mechanism that develops a jet fighter's tre
mendous thrust, strains every fiber of its 
alloy metal. Not only are the scooplike 
buckets of the rotor subjected to a con
tinuous searing heat, but the tips whirl at 
a speed of 1,200 miles an hour, better than 
one-and-a-half times the speed of sound . 

When the Alameda boys reassemble a 
rotor after overhaul, they know it is right 
~ready for another go at the grueling 
grind of jet fiight. 

The all-important rotor, however, must 
have the proper co-operation of fuel pumps, 
fuel pressure control units, barometric 
valves, lubricating pumps, fuel spray noz
zles, and the overspeed governor. Special 
fiow and test benches do the job on these. 
One check even duplicates the effects of 
various altitudes in testing the barometric 
fuel valve. . 

If the strain on a part has been too much, 
the evidence will out when placed in a dark 
room and subject~d to violet (black) light. 
The part under examination glows with a 
ghostly, greenish light, while the cracks or 
imperfections appear as black lines or 
splotches. 

To keep Alameda's experts on their toes, 
weekly classes are held on jet history, 
theory, performance characteristics and 
the problems of high-speed flight. 
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1. Je t jobs, like other engines, need peri
odic checks. Above, a GE I-16 is delivered 
at Ala meda Naval Air Station for overhaul. 

4.. Power spinner is used to extract bolts, 
releasir\g combustion chamber domes. Ro
tor vanes are visible in the center. 

7. The rotor, only major moving part of 
jet engine, is placed on a testing stand. 
Here the assembly shaft is being checked. 

• Copyngh ed mattm 



2. For first step in disassembly, engine is 
placed on horizontal stand and accessory 
case (left) removed befor,e tear·down begins. 

5. Assembly line in reverse moves along as 
the combustion chamber, ring, and elbow 
casing are removed from the turbine wheel. 

8. Balance of rotor assembly is under test. 
Rotor spins up to 16,000 r .p.m., and any 
unevenness could rip the engine to bits. 

3. Engine shifted to vertical position, Navy 
mechanic removes the elbows. All types of 
Navy jet engines are handled at Alameda. 

6. Compressor chamber is split and com
pressor removed. This is final step in tear· 
down; components are now ready for testing. 

9. Reassembled engine, under power, gets 
final check. Run from adjoining room, jet 
blasts against deflector outside test cell. 
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In a typical department-store fire, illustrated 
above, exhaust-water-spray system prevents 
mushrooming of smoke and fiame to the up
.per fioors. Curtain of water keeps fire out of 
escalator well, while fan removes smoke and 
creates draft to pull fresh air down well. 

132 POPUlAI SCIENCE 

• 

• 

THE Number One fire problem-how to 
stop stairwells from sucking fiames and 

smoke throughout a tall building-has been 
solved by a new system of exhaust ducts 
and water sprays. ~ test installation has 
kept upper fioors and the vital exit stairway 
clear and cool while fiames raged below. 

Developed co-operatively by Otis Elevator 
Co., Westinghouse Electric Corp., and Grin
nell Co., the exhaust-spray system is in
tended to protect department-store escala
tors. 

The installation automatically goes into 
action when a fire sets of! any sprinkler in 
the building. It opens the dampers in an 
exhaust duct circling the escalator on the 
burning fioor, · starts a blower sucking 
smoke up through the duct, and opens a 
fresh-air intake over the escalator well. 

The blower creates a vacuum in the esca
lator well, pulling fresh air from the roof 
intake down the well. This downward stream 
of air completely blocks the usual chimney 
action of a stairway and prevents upward 
spread of the ftre. Should fiame reach the 
escalator, nozzles opening automatically 
around the escalator curtain it with a sheet 
of water, while a separate nozzle inside the 
escalator well starts if any fiame gets past 
the water curtain. 

PSM photo• by W • . )f'. Morr'' 
and Robert F. Smith 

J. Richard Hill, the Rhode Island deputy ftre 
marshal, lights a pan of alcohol to cre~te 
fire for demonstration of the new system. 



• 

In a vivid dem onstra tion of the installation's 
effectiveness, a technician measures down-

ward flow of air as flames roar below. With
out this system, fire would envelop him . 

• 
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This two-stor y building, largely tarpaper on 
a tubular ~teel framework, was erected for 
tests of the new system. It contains a 

Automatic control (arrow) works by wa ter 
pressure when first sprinkler is ~et off. 
It sounds a larm, stops escalators and air 
conditioning, starts exhaust fan, and opens 
dampers in exhaust duct and air intake. 
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mockup escalator fitted with exhaust ducts 
and sprinklers. Boiler at right furnishes 
heat in winter- when test fires are out. 

T echnician examines damper in exhaust duct 
that circles escalator well. Through this 
duct smoke and fumes from fire are sucked 
outside building by fan, creating downward 
draft that blocks chimney effect of stairs. 

' ------------------------------------------------------~~ 
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Roadside Phone Sockets. Con 
nections along the road for portable, plug-in 
phones would let motorists make emergency 
calls, says E. Wasilewski, Orwigsburg, Pa. 
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Wind-Up Window Screens. Plas
tic screens that wind on rollers and pun up 
from the sill when the window is raised are 
the dream of Leighton Harris, Natick, Mass. 

Wrap-Around Warming Aid. 
F or easier heat-treating of head, neck, arms 
and legs, Paul Carlstedt, of Edmonds, Wash., 
wants heating pads made in long strips. 

see 
Cartoane by SYD LANDI 

SeH-Stirrlng Pots. Spring -d:fiven 
stirring arms that could be clamped to 
pots would be a boon to housewives, thinks 
Josephine Bourquin, of Conneaut, 0 .. 

• ...• 
·~ .. . . • ' . ! • . . 

~ I \ 

Waiter ~atcher. To attract the 
waiter's wandering eye, E. V. Wilson, of 
Lexington, Ky., suggests table buttons that 
sound a buzzer and tlash his section number. 

Earphones for Pianos. Worn only 
by the player, they would save others' nerves 
while the children are practicing, claims 
E . Aileen Foster, of Albuquerque, N. M. 
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~pper By Candlelight. What 
material is more appropriate to these hand
fashioned candlesticks than the warm-hued 
metal that has been the craftsman's choice 
for centuries? Many find coppersmithing a 

PROJECTS OF THE MONTH 

Phono Amplifier. 
There's more music on 
modern, high-fidelity rec
ords that meets most ears 
because only the finest 
phonographs are capable 
of reproducing a full fre
quency range. This am
plifier. the second part of 
PSM's high-quality sound 
system, can help you get 
the musical richness that 
record makers put into 
their better disks. It's also 
a perfect companion for 
a radio tuner, microphone. 
or combination of any of 
these. Details start on 
page 202. 

Photos by Hubert Luckett 
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source of fun and fascination even today. 
An article beginning on page 168 describes 
tools, working methods, and how to finish 
your handiwork either to a high luster (left 
above) . or to an antique sheen as at right. 





I T TAKES exactly 10 paces to travel from 
the jungle to the Arctic in the Army Air 

Forces' new Climatic Hangar at Eglin Field, 
Florida. A few steps more transport you to 
the dry heat of the Sahara, to the salt-laden 
sea air of New Guinea, or to regions ex
plored so far only by unmanned lloons 

REFRIGERATING PLANT CHILLS 
INTERIOR OF HANGAR TO -70° 

' 

ENGINE 
TEST ROOM 

' 

and rockets, 100,000 feet above the eaxth. 
By providing all the world's weather un

der one roof, the Climatic Hangar enables 
the Air Proving Ground Command to de
termine the performance of men and ma
chines anywhere upon the earth that they 
may be required tO'j!.ght. Formerly, in such 

------

DESERT 
TEST ROOM 

HOT 
TEST ROOM 



• 

elaborate and picturesquely named ma
neuvers as Operation Frigid, Operation Wil
liwaw and Operation Furnace, expeditions 
have had to travel thousands of miles to try 
out Arctic and tropical gear-taking the 
fickle weather as they found it, or waiting 

~- another year. Now the Army's latest 
--~ . ----.--::::--... 

weapons and tactics can be tested, im
proved, retested and OK'd at the accelerat
ing tempo that preparations for tomorrow's 
style of warfare demand. Heading the pro
gram are guided missiles, gun turrets, bomb
release gear, storage batteries and lubricants r\. 
suited to the newly important polar regions, Ly' 

=--~---. ~~----·~::::::..::.-: ~·- "-.... 

~mm~;m '"'·--...:: .... _··--.... _ 
~ ··-..._,__-.... ... -..,. 
~-~ 

STRATO CHAMBER 
SIMULATES ALTITUDES 

UP TO 100,000 FT. 
-....._;;~ ... -~ ._, .. -.. ~-::: .......... . 

... ~~- :.:· .. . ...... ··""" .. . -. ,r·'' .... 
,_,_..---~ 

ENGINES, BOMB-RELEASE GEAR 
AND GUNS OF B-29 

UNDER TEST 

.. 

!i~',l 'l ENGINE 

• 

, .. 
• <'l , 

TEST 
ON 

P-80 

It .., .,. <I 

• 

Climatic Hangar, inset, can be chilled to -70° 
for the tests illustrated in the large drawing. 
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POWER CABLES 

Equator's heat can be reproduced in hangar 
with temperatures up to 165°. Above, 100-
mile-an-hour blast from mobile wind machine 
hurls a "desert sandstorm" at spinning propellers 

of P-82 under test. So men can work in heat, 
duct in foreground supplies cooling air to "hot 
suits," below, fitted with slide-fastened inserts 
of tubing that can be detached for cleaning. 

• 
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ELBOWS PADDED 
AGAINST BURNS 

CONNECTION FOR 
35-FOOT AIR HOSE 

ANTI-BURN 
KNEE PADDING 

TUBING EXTENDS 
DOWN LEGS 

• 

• 

I 

• 
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All-weather room tests men and equipment in 
action under hot or cold blasts and artificial rain 
from overhead pipes. Stationary wind machine 
in background creates gale to which mist, sleet 

and clothing and food packaging for · all cli
mates. 

A hangar-shaped test room measuring 200 
by 250 feet, with a ceiling up to 70 feet 
high, realizes .the dream of the Air Proving 
Ground Command: an all-climate chamber 
large enough to hold the Army's biggest 
fighting machines in existence or on the 
drawing boards. 

Chilling this enclosure of nearly 3,000,000 
cubic feet to -70°, so cold that mercury ther
mometers have long since frozen solid and 
men in fur-lined Arctic suits can work only 
an hour and a half at a time, represents a 
feat unprecedented in the annals of air con
ditioning. The three-story, 9,000-hp. York 
Corporation refrigerating plant that does it, 
through ceiling air inlets and wall outlets, 
ranks as one of the engineering wonders of 
the world. · 

At the opposite end of the temperature 
scale, steam coils raise the hangar to the 
oven-like heat of 165°. It can be held at 
either temperature during tests lasting for 
weeks. A similarly conditioned engine test 
room accommodates the biggest aircraft 
power plants, while equipment for personnel . 

- -

or snow can be added. Room can be flooded, as 
shown, to try out life-saving rafts and immersion 
suits that would be used by fliers forced down 
at sea and exposed to the elements. 

and other non-bulky items may be exposed 
to made-to-order climate in an all-weather 
room, a strata chamber and five smaller, 
specialized testing cubicles kept per
manently at climatic extremes. 

Artificial hurricanes, sandstorms or snow
storms are unleashed in the main hangar 
and engine test room by a mobile wind ma
chine. Its 53-inch, 250-hp. fan creates a 100-
mile-an-hour gale . 

So that hangar workers can endure tem
peratures exceeding 100°, they wear "hot 
suits" through which a current of cooling air 
constantly flows from a U-shaped duct and 
35-foot hoses supplying up to 20 men. The 
strange clothing may some day appear in 
combat, for trials suggest its use in tanks
and perhaps in future supersonic planes, 
whose cabins may be excessively heated by 
air friction at ultrahigh velocities. 

Even when the Climatic Hangar is sealed· 
airtight, its vast size permits engines to be 
run and helicopters flown as in the open air. 
If carbon monoxide approaches the danger 
point, automatic detectors Hash lights and 
ring alarm bells, warning that tests should r\. 
be suspended until the ventilating system l{ 

SEPTEMBER 1947 141 

Copy'nghtL'd ma.enal 
r 



flushes out t)w -gas. For extended trials and 
tests on jet engines, special fittings discharge 
exhaust gas out of doors. 

Closing the main doors of the hangar is an 
engineering feat in itself. First a built-in 
motor rolls each 200-ton door along railway 
tracks to a point at which T -shaped hooks 
along its upper edge engage wall cleats. 
Then motors retract the hooks, while other 
motors exert inward pressure along the bot
tom; under the combination of pull and 
push, the whole door moves six inches side
wise on rollers, to seal against top and side 
gaskets of rubber. Finally, cams depress a 
pivoted rubber gasket on the bottom edge 
of the door, completing the seal. Electric 
strip heaters around all hangar doors keep 
them from freezing shut. END 

Jungle test room simulates actual day-and
night cycle of tropics' humid heat, with torren
tial "rainfall" from ceiling nozzles, to develop 
mold- and mildew-proof fabrics 

Tropic-marine test room adds salt spray to 
jungle climate for trials of ways to keep metal 
objects from conodin~ in climate like that found 
on tropical i~b~, : .. of Pacific. 
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Hot test room provides temperature up to 165° 
and humidity as high as 95 percent for small
scale trials, as of plastic aircraft parts and food 
packaging for torrid climes. 

Desert test room employs 14.4 ultraviolet sun 
lamps in ceiling, providing equivalent of noon
day sun over Sahara, to learn effect of dry heat 
on such items as rubber tiles. 

Cold test room reaches -70°. It tries out bat
teries, cameras, radios and lubricants, deter
mines what effect long exposure to Arctic cold 
has on ammunition and rockets. 

CopynghtL'd ma.enal 
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Biggest ·Ever Built 
THE first steam turbine-electric locomo

tive ever built · and the largest passenger 
hauler in the . world, the Chesapeake and 
Ohio's No. 500 (above) starts service this 

~amera Speeds Testing 
Tms machine will take a picture in a 

millionth of a second, automatically develop 
it in 25 seconds, then project it on a cir
cular, built-in screen. A strip of exposed 
film is shown in front of the machine, 
which was developed by General Electric 
for testing electrical devices. 

• 

fall. One of three coal-burning electrics be
ing built for the line, No. 500 is more than 
140 feet long, making it the biggest single
unit engine of any type. Its 6,000-hp. tur
bine, two generators and eight driving mo
tors give it a top speed of 100 m.p.h. 

,, 

. -

• 
·' ' 

~ .. ) ... ~·~ .. .,. ""' ...... ·"~~-'''~""-·-' 

Hiding a Hearing Aid 
.ANoTHER step toward making · hearing 

aids inconspicuous: A shell-like rim of flesh
colored plastic, a product of the Maico Co., 
of Minneapolis, fits into the ear and is hid
den by its folds. A transparent lucite tube 
carries the sound from a tiny receiver, hid
den under the hair ·or a collar. 
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Clever Farn~er 
Makes Water 
Bun His Pun~p 
Harnesses sunken lake with handle 
a quarter of a mile long that never 
-well, hardly ever stops working. 

PAUL BUNYAN may never have visited 
the South, but down near Winston

Salem, N. C., there's a pump he should have 
seen. It has a handle a quarter of a mile 
long, and it makes water pump itself. 

The pump was built by L. M. Craver, 
whose house is on a hilltop above a sunken 
lake. He got tired of lugging water and de
cided to make the lake do the work. Water 
from the lake flows through two pipes into a 
washtub on a weighted beam. When the tub 
fills, it thwacks down its end of the beam; a 
dump valve empties the tub and the beam 
rises again. From an upright atop the beam, 
a cable runs up hill to a lever that transmits 
a shorter, more powerful impulse along an
other, longer cable to a second weighted 
beam. As the tub goes endlessly up and 
down at the bottom of the hill, this second 
beam does too, operating a deep-well pump. 

For 13 years, except when infrequent sleet 
storms ice up the homemade timbers, the 
pump has been filling a tank in the attic of 
the house for gravity distribution, with over
flow pipes supplying a chicken house, a 

- backyard drinking fountain and a horse 
trough. What's left over goes for irrigation, 
then runs back down to the lake to do some 
more work for Mr. Craver. 

I 
' 

Pump rod, at extreme right has only a short 
throw, but each upstroke sends a quart of water 
to tank, 400 feet away and 30 feet higher. 

Washtub's du•'!P valve is tripped at bottom of 
its fall. Runoff isn't wasted-it goes on to 
operate a waterwheel-powered machine shop . 

• Sketch shows beginning (black) and end (white) of power stroke, made every two minutes. 

. WATER FROM ' ' •.· 
SUBMERGED 
LAKE . TUB 

-- -~· ":.; 

- ·.;; 
>"" 

-. 
WAtER lS' PUMI"ED TO TANK.,...,....:..,-, 

·. IN FARMHOUSE ATTIC FOR 
• r 

DISlRIBUTION UNDE~ PRESSURE 

·•j 
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Mountain •~Moved~~ to CaB~era 
• 

WHEN Hollywood wants an Andean 
mountain, like the one called for in 

the script of RKO's T ycoon, it's easier to 
build one than to go to the real thing. The 
rugged chunk of real estate shown above, 
complete to tunnel mouth and railroad 

-

tracks, was constructed in a ravine at Lone 
Pine, Calif., and to the camera it looks like 
the McCoy. But the movie camera doesn't 
go behind the scenes, as in the view below, 
where the cliff looks like what it is-a blend 
of wood, plaster and ingenuity. 
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Split AtoJD Photographed. A 
uranium atom was at the center of the white 
streak shown above; a neutron split it into 
two particles, which Hew apart to · form 
the line. Photo was made on Eastman's new 
nuclear-track plates, which are supersensi
tive to atomic electrical charges. 

Tubes Guide AtoJD S10ashers. 
These metal tubes are ignitrons, being as
sembled into controls_ for two new :300-mil
lion-electron-volt GE synchrotrons. Elec
tronic switches, they control size and timing 
of current pulses in the magnets that hold 
electrons in orbit during speed-up. 
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Electrons Light Own Path. Light 
from moving electrons is seen for first time 
in the 70-million-electron-volt GE syn
chrotron, shown above. The beam (inset) is 
emitted as electrons circle inside "douglr
nut," can only be seen head-on. Light spot 
in center is electron light; line is reflection. 

Ray-Traps on Display. Westing
house scientist holds a detector of radio
actiYe atoms in liquids. Glass-tower counter 
at left of assortment on table does same in 
humans. In foreground is gamma-ray 
counter, plastic-masked against beta rays. 
Receiver at rear meters trapped rays . 

. . 

-

... . 

• 



Hilltop Tower Relays Radio. 
This is one of seven Bell stations that relay 
microwaves between New York and Boston. 
Since the very short radio waves fly off into 
space, they must be beamed straight at 
next relay point. Four square metal cclenses" 
atop tower focus the microwaves. 

52-Ton Transformer. One of the 
largest electrical transformers in private in
dustry is shown being installed in a new 
B. F. Goodrich plastics plant at Marietta, 0. 
Nitrogen and 25 tons of oil insulate the 14-
foot monster as it steps 132,000-volt AC 
down to 2,300 volts at 5,000 kw. output. 

Motors Hold Their Noses. This 
2,300-hp. GE electric motor will be un
damaged if waters close over it. One of six 
for Oregon paper mill flooded by 40-foot 
spring rises of " ' illamette River, its bear
ings and their pedestals are enclosed with 
stator and rotor in a watertight frame. 

~~Fireworks" Aid Lab Studies. 
Fiery pinwheel, a "corona motor," shows 
how high-voltage lines lose electricity 
through air. A million-volt charge spins rod 
like a water sprinkler. Torch (inset) is mil
lion volts crackling over insulators. Tests 
help Westinghouse design lightning guards. 
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T he n ew Weisinger m e te r can go in the glove com
partment or in the usual place on the cab partition. 

• 
• • 

• • • • • 
• 

• 

• 

• 
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Xight Ligllt for Idle Cabs. The 
latest taximeters are streamlined like little 
radios-and their simplified construction cuts 
in half the usual 800 to 1,200 parts. The 
U. S. Taximeter Co., of New York, asserts 
that the Weisinger meter is the most im
portant development in taximeters in 35 
years. The new machine makes it easy to 
find a cab at night: Roof lights go on when 
the flag is in the upright, or vacant, position. 

R.P .M.==fff. Cutaway at the left 
shows the simplified mechanism. A flexible 
shaft connects the meter to the cab's trans
mission. Each revolution of the rear wheels 
is registered, and the meter can be adjusted 
for various tire sizes before it is installed. 
The tire gear box in the meter automatically 
compensates for tire wear or change in size. 
City authorities make both periodic and 
spot checks of the meter's accuracy. On test 
stands, meters are run up to $99 twice, at 
450 m.p.h . 

Minutes Mean 1\loney~ Too. 
When the taxi stops for a red light or 
travels at slow speed, a clutch allows the 
flexible shaft to slip. \Vaiting time is then 
registered in the fare section, at a preset 
rate per minute, by a hand-wound clock. 
Mileage and waiting-time charges are au
tomatically totaled by the fare drums. Cams 
return all gears and drums to zero when 
the flag goes up at the end of the ride. The 
85,000 taximeters in the United States last 
year ticked off more than $2,000,000,000. 

Not Registering. If a tire blows out 
during the ride you will not be charged for 
the time required to fix it. The hackie swings 
the flag down, stopping the clock while you 
wait. Later, at the end of your trip, he 
lowers the flag again and the meter locks 
to give you time to read the total fare. The 
driver then unlocks the meter by pulling the 
flag slightly to the left before raising it. A 
fourth flag position is provided for "double 
tarifF' in cities where such fares are author
ized for unusual trips. 

• 
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Specilically designed for tests in the subsonic 
speed ran ge, the P-80R has a new and more 
powerful engine and an extended and sharpened 
leading wh1g edge tha t reduces wing's thick
ness ra tio. Air intake ducts were modified to cut 
external and internal dTag, windshield and 
canop y were cu t down, and gun ports were 
faired over to improve aerodynamic cleanness. 

• 
PATROL PL.ANE AT 
MAXIMUM AlTITUDE 

• 

_:;i).· 

• 

_,,.,- • 
' 

' 

• 

d . 
~: 

• 

. . 

Artist's conception of conditions under which P-80R, nicknamed "Racey," set speed-mark • 

. . 
~. ... . .. 

. ·' "'·> 

Cockpit view of Col. Albert Boyd, the new 
speed champ. H is plane has aGE-designed Alli
son 400 jet, rated at 7,500 hp. at 600 m.p.h . 
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WHEN a super P-80 flashed over Muroc 

Dry Lake last June 19 at an average 
speed of 623.8 m.p.h., electronics and high
speed photography teamed up to make 
doubly sure that the AAF's new world air 
speed record became official. 

The primary timing system, so accurate 

• 
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MAXIMUM ALTITUDE OVER COI./ItSE 
75 METERS 1246 f"t) 

ARC;ON LAMP 
• 

PYlON PlANE 

'"· .. , .. J:t i!P•'* ._ :~: 

" MAXIMUM ALTITUDE 
400 METERS 11 ,312 feetl 

.-· ~ 

• 

-~ . ~- '-

,....-- CAM£RA ~2 • 

TUNING FORK 

SQUAJIE-WAVE GENERATOR 
IPULSE AMYL 

PATROL PLANE 

• 

M aking four pa ses "on the deck ,' . a t 5 0-foo t a lt itude. p lan e fl ew o ne run a t 632.5 m.p.h. 

that it determined the p lane's position to 
within three inches, depended upon the 
"heartbeat" of a 100-cycle tuning fork. Im
pulses from this fork. amplified th rough 
a square-wave genera tor, operated argon 
lamps to Rash a synchronized series of light 
impressions on the edges of motion-picture 
film racing through twin cameras at 500 
frames a second. One camera "shot" the 
plane during the first half of each of its 
runs, and the othe1· pichued the second 
half; light impressions linked the two films 
in a comple te record . 

A secondary timing system was p rovided 
by clocks mounted in the hase of the cameras 
and synchronized by the pulses of a 200-
cycle tuning fork. Showing intervals _of 
1/ 1,000 second, the clock faces were photo
graphed every time a frame of the motion
p icture film was exposed. E l\ro 

One of twin camer·as, its lens exactly centered 
on a vertical marker cable accurate to 20 sec
onds of arc, perches on a special concrete base. 
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Cleats Are Detachable. Any shoes 
become golf shoes with the addition of these 
cleat-studded sole plates. Fitting any shoes 
from size 7 to 12, the rustproof plates can 
be quickly put on or removed by the turn 
of a key. They are made by the ParCleat 
Company, of Washington, D. C., and sell 
for less than $3. 

Corn Clippers Cut Kernels. Whole 
kernels are sheared off for canning by four 
semiciJ"cular knives in this tubular device. 
Guides gliding over the tops of the kernels 
adjust the cut as the ear is pushed through. 
The manufacturer is the Jiffy Products 
Company, of Hiawatha, Kans. 
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One Finger Plays Piano. An at
tachment that can be used on any piano will 
sb·ike a chord of three keys each time a 
single keY. on the device is depressed. It 
enables the one-finger virtuoso to play with
out long practice. No musical knowledge 
is needed; notes are translated into num
bered keys in an accompanying book. Ayer, 
Davis & Co., of New York, makes it. 

Drill Runs Hedge Trimmer. Fa~t 
hedge clipping and sh1ub pruning are pos
sible with this 3}~-lb. cutter fastened by one 
bolt to an ordinary W' electric drill. Trimit, 
as the attachmen~ is called, is made by the 
Woodland Products Company, of Pitts
burgh. It is priced at about $15. 

Soaking Cleans Paintbrush. A 
liquid put out by the Savogran Company, 
of Boston, makes old brushes usable if 
soaked overnight. It costs $1 a quart. 

• 

• 

, 
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Modernizing Washbasin. A pop
up drain that operates like the modern 
built-in type is now available for installa
tion in old plumbing. No special tools are 
required. At left the stopper is shown 
closed, at center open, and at right re
moved by a twist for cleaning. The drain is 
all metal-chromium-plated brass. It is made 
by the Stellar Products Co., of Chicago . 

Wlndo"·s Loek Automatieally. 
Two new latches for double-hung windows 
are safety devices that lock themselves when 
the window is closed. At left, the lock of the 
Perfect Manufacturing Co., of Seattle, has 
the additional feature of locking a window 
against prowlers while still providing up to 
5" ventilation. The lock shown at the right, 
made by the New Products Co., of New 
York, has a spring bolt operating like those 
of spring door locks. Either may be released 
easily from inside. 

Eleetrieity Plays ...t\eeordion. 
Somewhat larger than the standard instru
ment, a piano accordion invented by Louis 
De Fonso plugs in on either AC or DC. It 
has the regulation button arrangement for 
left hand and piano keyboard for right, and 
is portable despite its size. The Accordionola 
Mfg. Co., of Chicago, makes it. 

• 

' 

Wash Done in a Shaker. Socks, 
stockings, and shorts can be washed in a 
hotel or bathroom with the large-size plastic 
swirl mixer sho""•'n at right above. The others 
in the photo are one- and two-cup sizes for 
mixing gravy, sauce, waffie batter, salad 
dressing, and cocktails, also by swirling. The 
manufacturer is the Rochow Swirl Mixer 
Company, of Rochester, N.Y. 

Fluorescent Trouble Light. With 
a 25' rubber-covered cord, a fluorescent 
lamp made by Sylvania is handy for light
ing dark corners in attics, cellars, shops, and 
garages. It uses a 6-watt tube mounted in a 
reflector guard so small that it will go 
through an opening 2" square. A ballast is 
located in the line 3' from the plug, where
as starting and off buttons are on the re
flector. The lamp has a hook on the end and 
provision for mounting as a permanent 
bench or wall fixture. About $8.50. 

Sport Sntokers. 
Ash trays installed on 
stands in the shape of 
familiar pieces of ath
letic equipment are a 
new accessorv on the 

• 

market for sport lov-
ers. Now available are 
"sport mode]" smok- ... 
ing stands designed in 
the form of tennis 
rackets, golf clubs. and 
bowling pins. They 
are being offered by 
the Funderburk Engi
neering Company, of 
Waltham, Mass., for 

~~~ i~~Jai~~o~~.stud- ~~~-.. --
~.~ ..... m-.............. ;l 
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Windshield Posts Narrowed. 
Fuller vision is provided the driver by cut
ting to a minimum the thickness of the 
windshield posts on this English station 
wagon. The body is built by Queensway 
Motors, of London, and is fitted on a Ford 
chassis. It's said no loss of structural 
strength results, as the car top is fully sup
ported by other body posts. 

Visor Is Cross-Polarized. This 
sun shield for buses and trucks employs a 
polarized film between clear plastic sheets 
to furnish glare-free vision. An attached 
smaller visor has its polarized axis at right 
angles to the first and can be brought into 
use to control brightness when driving into 
the sun. Samuel Moore & Company, of 
Kent, Ohio, is the distributor. 
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Covers Fit All Seats. Three styles of 
a new one-piece slip cover care for all stand
ard automobile seats. The fabric stretches 
to size and shape as it is pulled on and is 
held snug by a drawstring in the hem. A 
product of the makers of furniture slip cov
ers, Kwik-Fit car-seat covers sell for less 
than $5 a unit. 

Sealed Beam Stays Lit. Unlike the 
filament in vacuum-type sealed-beam head
lights, a separate bulb in this unit remains 
operative when the lens is cracked and pro
vides illumination until the damage can be 
repaired. The light shown is made by the 
Guide Lamp Division of General Motors 
Corporation. Several other companies make 
them on the same principle. 
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1 Boxes Hold Garage Shell. A 
sturdy shelf may be quickly put up in the 

garage by nailing two boxes of equal size to 
the wall and then nailing a wide board 
across them. The boxes themselves also pro
vide storage space.-W. H. McCLAY. 

2 How to Patch fJpholstery. To 
repair small holes in car upholstery,. cut 

a piece of matching material about twice the 
size of the hole, place this over a piece of 
cardboard ~, larger than the hole, turn under 
the edges, and sew or cement them fast. If 
the inside padding of the cushion has been 
damaged, fill the cavity with cotton. Then 
work the patch into the hole, turn the edget 
of the burned area under, and stitch to the 
patch to give a snug fit. 

3 Pin Be1noves Broken Key. A 
bobby pin, straightened and then bent to 

give it a small hook on the end, can be used 
to pull a broken key from a car lock. The 
pin holds the tumblers out of the way, let
ing the key be withdrawn.- S. WoOLER. 

4 Screw fJ nlocks Starter. If a 
starter has a habit of jamming, a 5/16" 

cap ~crew placed permanently in a hole 
drilled and tapped in the end of the arma
ture shaft will enable you to loosen the jam 
quickly. In a starter of the type illustrated, 
turning the screw clockwise will pull the 
jammed pinion free from the ring gear. Re
move the starting motor to drill the hole. It 
will also be necessary to drill a clearance 
hole in the dust cap.-N. W. GooDWIN. 

, • • • • • I o. 

BOXES NAILED TO 
GARAGE WALL 

HOOKED 
END 

BURNED EDGES 
OF HOLE TURNED 
UNDER AND 
STITCHED TO 
PATCH 

Drawings by STEWART ROUSE 

PULL · 

-+ 
TOOL MADE FROM 
BOBBY PIN 

BROKEN 
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Driving at 60 with only a few ·miles "on the clock" isn't as harmful for a brand-new car as it once was. 
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Fast speeds at lower mileages are now 

all right, but the answer still is "yes" 

if you want the best ultimate results. 

By R. P. Stevenson 
.. 

BREAKING in a car no longer demands 
the crawling speeds of a decade ago. 

Improvements in design and manufacture, 
and in lubricants, have contributed to out
moding the old, slow break-in process. Since 
the war, virtually all manufacturers have 
issued revised recommendations for opera
tion of their cars during the first few thou
sand miles, most of them now approving 
faster speeds at lower mileages. Going even 
farther, several have dropped the subject of 
break-in entirely from the instruction book
let they furnish with a new car. 
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Consequently, you may hear it said. that 
a break-in period no longer is necessary. If 
you do, it would be well to raise a skeptical 
eyebrow-particularly if you are interested in 
getting the most from the investment a new 
car represents. 

The fact is that, although you may safely 
drive fast sooner, you still are dealing with 
a piece of machinery that is not yet capable 
of its ultimate performance at the time it 
reaches you, however perfect it may seem 
in cop1parison with the standards of some 
years ago. 

A new car these days has. many so-called 
frictionless bearings (that is, ball and roller), 
but it also has many friction-producing 
metal-to-metal movements - rotating con
tacts, as in the crankshaft and wristpin bear
ings; and sliding contacts, as in the cylinders 
and rings. On how these surfaces wear in, 
a great deal depends-including the eventual 

• 
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power of the engine, its silence or noisiness, 
and its oil economy. · 

As any machinist knows, a properly sized 
bearing at first is a bare running fit, with 
a tendency to be stiff, to run hot, and to 
seize or score if not babied. As it runs, the 
exceedingly small (millionths of an inch) 
protuberances on the facing surfaces are 
worn away, leaving a bearing that is free 
running but in no way loose. 

Improvements in · the finish of mating 
parts are given a big share of the credit for 
cutting down run-in time. By modern tech
niques, they are sized within a few ten
thousandths of an inch and given a smooth
ness of millionths of an inch. As a result, 
they are ready for their best work sooner. 

In the field of metal finishing, a process 
that is a comparative newcomer has been as-

suming a position of increasing importance. 
This is honing, a method by which a bonded 
abrasive is worked over an area. If the 
customary finishing methods were to be 
ranked in an ascending order of nicety, hon
ing should be given a place above the other 
three-machining, which at best gives a 
comparatively rough surface; grinding, al
ways useful but hy no means perfect; and 
lapping, which has production disadvan
tages. 

Honing finds perhaps its greatest useful
ness in the finishing of cylinder bores, but 
it also now 'helps give an ultrafini.sh to many 
other auto parts. A great increase in mileage 
between ring jobs in the last two decades 
may be traced mainly to this process. With
out enlarging the diameter of the bore to 
any extent, honing knocks down the peaks 

• 

Watch These Points During the B1•eah-ln 

• 

L UBRI£ATION. Metal-to-metal 
contacts need plenty of oil while 
wearing ln. So cheek the oil often. 

WAT£H SPEED. Gradually push 
the ear up to higher road speeds. 
£rawling along won' t break it ln. 

BABV THE BRAKES. Go easy on 
the brakes for a few hundred miles 
until the linings are broken in • 

• 

ENGINE HEAT. Allowing a new 
engine to overheat Is an Invitation 
to all kinds of expensive repairs. 

"
7 ARM UP FIRST. Allow the en• 

glne to run a bit before driving so 
the oil will be warm and Rowing. 

SERVI£E £HE£KUP. Most new· 
ear service policies entitle you to 
these. Don't fall to have them. 
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and jagged tips of surface irregularities that 
.are apt to wear out the rings. 

Until a bearing has run in, it will operate 
at a higher temper·ature than ordinarily. 
For that reason proper lubrication is never 
more important than during the break-in 
period, if scoring or seizing are to be pre
vented. Motor oil has a dual function-to 
cool the moving parts and to reduce friction. 
New processes by which protective metal 
platings are applied to bearing surfaces in 
some new cars offer a safeguard against tem
porary oil starvation. 

Always Warm Up the Engine 
Temperature is an all-important tipoff 

while an engine is new. Like the tempera
ture of your own body the engine tempera
ture quickly reflects any abnmmai condition. 
Never allow a tight en~me to run too hot. 

• If you do, your nose probably will let you 
know, since an engine running on the hot 
side has a distinctive smell-a hot metal and 
varnish odor. So keep an eye on the heat 
indicator-after the engine has had time to 
warm up. 

Proper warmup is essential whether an 
engine is old or new. Engineers have found 
that the greatest amount of damage occurs 
during the first three or four miles of driv
ing, when the lubricants have not yet 
thinned out sufficiently to coat all the mov
ing parts. Before leaving the garage, let 
the engine idle for about five minutes. If 
you must set out immediately, drive slow
ly for the first dozen miles or so. 

During the break-in period, some new 
cars may require what appears to be an un
usual amount of oil. This should cause no 
worry. Until the piston rings are properly 
seated, oil may get past the rings and into 
the combustion chamber. This often is help
ful, for the extra lubrication allows the rings 
and pistons to wear more gradually and 
form a good seal. After the car has been 
driven 2,000 or 3,000 miles, the oil con
sumption should drop to normal. 

.Faster Speeds Make Better Cars 
A memorandum distributed by Plymouth 

to its dealers explains that some new owners 
who report using more oil than expected 
may be keeping the oil level at the "full" 
mark rather than the "running level" mark 
on the dip stick. vVhen the level is too high, 
the excess is vaporized and escapes through 
the crankcase ventilator. Plymouth advises 
that in checking the oil when the engine is 
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warm the level should be kept up to but not 
above the "running lever' mark. 

When many new cars .are delivered, the 
crankcase oil is S.A.E. 10-W, no matter 
what the season. This should remain in until 
the first checkup-at 1,000 miles, or what
ever your service policy stipulates. If oil 
must be added before then, the manufac
tm·er usually recommends use of the same 
grade. A careful owner will of course not 
neglect to take in his car for these checkups. 

There is now a fairly general feeling 
among automotive engineers that faster 
break-in speeds produce a better final re
sult. The slow speeds of the past sometimes 
failed to accomplish the purpose for which 
they were intended. Although the driver 
may have complied with all instructions, his 
car would sometimes not be broken in by 
the time the specified mileage figure had 
been reached. Consequently, when the 
driver speeded up, thinking it was safe to 
do so, the bearings often were scored or 
other damage caused. 

One prominent Detroit engineer believes 
that limited break-in speeds are not needed 
by a man with good engine sense-an ex
pert who knows and understands his car 
and can make it a part of himself. Such a 
driver can feel when a new car is tightening 
up and not responding as it should. When 
that occurs, he will ease off to a slower rate. 
Unfortunately, not all drivers can classify 
as expert. 

Break In the Brakes Too 
One rule on which there is agreement is 

that a new car should never be held at any 
speed the first time it is pushed to that 
figure. For example, the first time you 
reach 50 m.p.h., keep the car there only a 
brief time before dropping back. Then, 
after it has been raised to 50 on several oc
casions, push it to another slightly higher 
point. Keep repeating this procedure until 
you have reached the peak performance of 
the car. If a car never has been driven over 
40, don't raise it suddenly to 70 or 80. Work 
it up gradually. 

In addition to the engine components, the 
rear axle, gears, and brakes also require 
time and use to wear in properly. Rear ends 
used to be especially subject to damage, but 
the high-pressure hypoid lubricants now 
used in many cars help reduce this. In the 
case of the brakes, fast stops should be 
avoided for the first few hundred miles until 
the linings acquire a smooth finish. END 
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Sheet-aluminum on I" chrome-molybdenum steel tubing forms a light body for this home-for-two on wheels . 
• 

Rear-Engine Car 
Boasts Kitclaen 
l X THEN Roy Hunt, Hollywood camera
l' l' man, decided stock automobiles weren't 

ideal for camping, he rolled out his own. 
Except for a four-cylinder, 90-hp. air-cooled 
Franklin engine from a war-surplus plane, 
and a Ford Model-A transmission, Hunt 
built the car from stock materials. He 
mounted the engine in back, placed a kitch
en and dining equipment under the front 
hood, and made seats convertible into beds. 

Motor and transmission are suspended by 
a ball-and-socket joint in front and hinged 
to the rear axle; there is no universal joint 
or drive shaft. Undoing two clips and one 
bolt permits rolling out the power unit. 

Flat doors onlv 1" thick increase the in-
• 

side width of the sheet-aluminum body. The 
car is 4' 8" high, 16' long on a 114" wheel
base, and weighs 2,045 lb. 

Hidden under the front hood is a complete kitchen 
and dinette, including icebox, sink, Gl gasoline 
stove, folding table , and dishes. 

Roy Hunt, the builder, stretches the canvas top 
over the frame. Vents ore provided at the sides 
and back of the rea r-engine com partment. 

, 

Gail Davis rests on a full-length bed while Regan 
Callais, another movie starlet, is at the wheel. 
A second bed extends from the driver's seat. 
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By Martin Dunn 

US WILSON was in such a hurry to 
get back to the Model Garage that, in
stead of waiting five minutes for the 

bus that passes it, he took a taxi from the 
railroad station. 

He had had a grand time visiting his sis
ter out in Colorado, but now that he was 
almost home, the two weeks he had been 
away seemed like two years. In the course 
of the 10-minute ride, so many misgivings 
about what might have gone wrong in his 
absence chased each other through his mind 
that he was almost surprised to see the fa
miliar garage still standing. 

His partner, Joe Clark, grinned a welcome 
from the office door, and Stan Hicks, the 
grease monkey, leaning against the gas pump 
as he slow-motioned through his morning 
chore of hosing off the concrete driveway, 
called out breezily, "Hi, boss!" 

"Hi, kid!" Gus returned just as breezily, 
and started for the office. "How're things?" 
he asked, unable to hide his anxiety. 

"Swell, just swell," Stan assured him in 
a matter-of-fact tone. 
· Joe Clark was just as placid. His eyes 
twinkled delightedly from behind his horn
rimmed glasses, but all he said was, "Have 
a good time?" 

"Fine!" Gus told him. "Ifs good to be 
back, though. I've been sort of worried 
about things." 

"You needn't have been," Joe assured him. 
"Everything's gone O.K. Plenty of work, 
but all of it routine stuff that Stan and that 
Mike Cawthorne you hired could handle 
without any headaches. I let Mike go yes
terday, knowing you'd be back today." 

Gus grunted. He was relieved-and a 
little deflated at the same time. ''There's no 
indispensable man even in a garage," he 
told himself with a rueful mental grin. Aloud 
he remarked that he had his best suit on and 
had better go home for a change before 
getting to work. 

As he started for the office door it was 
opened violently ahead of him, and a tall, 
thin, glum man he didn't know stomped his 
way in. His thin lips mouthed an unlighted 
cigar as the visitor looked the partners over, 
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an expression of bitter dissatisfaction on his 
lean, dark face. 

"There never has been a time," he de
clared solemnly, "when automobile me
chanics charged so many so much for doing 
so little. Maybe vVinston Churchill didn't 
say that-but he would have, by gum, if 
he'd had any work done on his carl" 

Joe bristled. "Why, Mr. Downunder ... " 
"Underdown, if it's all the same to you," 

the sour man corrected acidly. 
Joe reddened. "Yes, of course-Mr: Un

derdown," he amended. "What I was going 
to say-I mean, what's the matter?" 

Underdown dexterously rolled his cigar 
from one corner of his mouth to the other. 

"You remind me of a doctor I had a 
couple of years ago," he said slowly. "Sold 
me an operation-said if I had it I'd cut six 
strokes off my golf score. That would have 
brought me down under 90, so I had the 
operation-cost me a thousand before I got 
through with it. It didn't do what the doctor 
said. I've never broken 90." 

"That's-that's too bad," Joe said uncer
tainly. "But what's it got to do with your 

?" car. 
"Same sort of deal," Underdown went on. 

"You sold me a motor tune-up, didn't you? 
You claimed it would give my old bus more 
power and a quicker pickup, didn't you? 
You claimed-" 

"Well?" Joe broke in. 
"Well," Underdown mocked. "It's just 

like my operation. The motor runs O.K. , 
but not the way the doctor claimed it would. 
It hasn't got any more power, and its pickup 
isn't any faster than i't was before the op
eration. I'm not satisfied I got my money's 
worth_:_that's flat!" 

Joe gave Gus a get-me-out-of-this look, 
and Gus went to his assistance. "If you've 
got your car outside, Mr. Underdown," he 
suggested, "suppose you and I take a little 
ride in it? Maybe I'll be able-" 

"You're Gus Wilson, I suppose," Under
dowo said. "Feller told me you're a whiz. 
That's why I brought my car her~." 

Thev went out to a 1939 sedan. Gus slid 
' 

behind the wheel. The engine ran smoothly 
enough, but when they got on the highway 
and Gus pressed his foot suddenly on the 
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Joe grinned a welcome from the door, and Stan, in slow-motion at the morning hosing, called, "Hi, boss I" 

accelerator pedal, the power plant's response 
indicated that Underdown had a real kick 
coming. Noticeably lacking was the flashy 
acceleration to be expected from a job just 
out of the shop with a good tuning. And 
when they climbed a fairly steep grade, 
there wasn't any power to spare. 

"You win," Gus told the customer. "She 
isn't as good as she ought to be. If you want 
to leave her until quitting time this after
noon, I'll see what can be done." 

AFTER Gus had driven the sedan into the 
ft shop, Stan came over to him. He looked 
embarrassed. "Say, boss," he began, ''I've 
got to talk to you." 

"Go ahead and talk," Gus told him. 
Stan had turned red, and his grease

smeared face showed drops of perspiration. 
"You've heard about the high cost of liv

ing and everything," he blurted out. 
"rve more than heard about it," Gus as

sured tlle youngster. 
Stan hesitated, looking miserable. Final

ly he stuttered, "I-I ought to get a-a raise." 
"Why?" Gus asked. 
Stan turned still redder. "Oh, I dunno," 

he muttered. 
Gus laughed an.d gave him a friendly poke 

in the ribs .. "You c'-~rtainly don't rate a raise 

·-

for being a good salesman for yourself," he 
said. 'Til think it over and see what Joe 
says about it." He indicated the sedan. "Re
member this job?" 

Stan nodded. "It was in for an engine 
tune-up a couple of days after you left." 

"Who did the work, you or Mike Caw
thorne?" Gus asked. 

"Mike did, mostly," Stan told him. "I 
helped, but he wouldn't let me do much. 
He's the sort of guy who thinks he's the 
only one who knows anything." 

"Either of you road-test it after it was fin
ished?" Gus wanted to know. 

Stan shook his head. "No. Mr. Clark did •. 
He said it was O.K." 

Gus tried not to grin. "It's not O.K. now," 
he said. "There's not enough pep. Let's 
check the engine." 

It ran smoothly. The vacuum tester didn't 
indicate that there was anything the matter. 
But, just as had been the case on the road, ' 
when Gus stepped on the accelerator pedal ' 
the engine didn't answer instantly. He 
checked the carburetor, and found · that it , 
was working normally. Then, after some si
lent thinking, he had Stan remove the mani- · 
folds from the block and examined them. 

The inside of the intake manifold was cov
ered with a brown varnishlike coating, and 
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His thin lips mouthed an unlighted cigar as the 
visitor looked the partners over, an expression 
of bitter dissatisfaction on his face. 

the inside of the exhaust manifold had an 
uneven but generally thick carbon deposit. 

Gus shook his head sadly. "Sloppy work," 
he commented. "I thought better than that 
of Mike Cawthorne. He probably cleaned 
out the inside of the manifolds, but he didn't 
do a thorough job. He left some of the old 
deposit of varnish binder in the intake and 
some spots of carbon in the exhaust, and new 
deposits built up quickly." 

Stan's face got red again. He looked as 
if he wanted to say something, but for a 
long moment he was silent. Then he blurted: 
"That wasn't Mike's fault, boss. He gave me 
the job of cleaning the manifolds. I was 
sore because he wouldn't let me do anything 
more important, and I guess-! guess I 
wasn't careful enough." 

Deep gloom shrouded his usually cheer
ful face, and he spoke aloud his gravest 
thought: "Now what chance have I got for 
a raise?" 

Gus managed to smother a grin. He looked 
at his young assistant and shrugged his 
sho~lders. "Well," he said, "you'd better 
get back at them with a wire brush. And 
make sure this time you get them thoroughly 
clean. It would be easier to soak them over
night in a gum solvent-ethyl acetate or 
something like that-to loosen the deposits 
and then clean them off with an air jet, but 
I promised Mr. Underdown I'd have his car 
ready this afternoon." 

Stan went to work, and when he brought 
the manifolds to Gus an hour later the inner 

· passages of both had been polished clean 
and smooth. 

"O.K.," Gus approved after an inspection. 
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"That's the kind of job you should have done 
the first time. And here's something to re
member. If you ever use a gum solvent to 
get the varnish binder off inside an intake 
manifold, be very careful to remove all the 
loosened matter afterwards. That stuff can 
cause real grief if it gets carried into an 

. " engme. 
When Stan had reinstalled the manifolds, 

they took the car out for a road test. Gus 
pressed his foot down, and the old sedan 
leaped ahead. Its acceleration was really 
flashy. And when they climbed a hill, t~ere 
was plenty of power and then some. 

Stan shook his head in bewilderment. 
"I don't get it, boss," he said. "I know I did 
a bum job cleaning those manifolds the first 
time, but I don't see how the little carbon 
and stuff I missed could make all that dif
ference." 

"Ever see the manifolds of a racing car?" 
Gus asked. "Their inside passages are plated 
-or well polished, at least-to improve the 
volumetric How of the mixture and of the 
exhaust. To get the most out of an automo
bile engine, those passages must present the 
least possible friction so the pistons can suck 
in the largest possible charges of mixture 
and expel the largest possible volume of ex
haust gases. 

"You don't find plated manifolds on any
thing but real hot-rod jobs; but whatever 
kind you have, they must be clean and 
smooth to get top performance out of the 
car. The deposits that built up quickly on 
the rough spots you didn't get rid of inter
fered with the easy How of mixture and ex
haust in this engine, so it had a sluggish 
pickup and couldn't deliver full power. 
Get it?" 

Stan thought it over. "Yes," he said final
ly, "I get it. Say, auto engines are sort of 
funny, ain't they?" 

"You're telling mel" Gus agreed grimly. 
"By the way, I spoke to Joe about your want-. . ,, 
mg a raise. 

Once more Stan's face got red from em
barrassment. "I guess I haven't got it com
ing to me now-after that punk job on 
Mr. Underdown's manifolds," he muttered 
gloomily. 

Gus laughed good-humoredly. 
"We all have to learn the hard way some

times," he said after a moment. "And you 
didn't let me think that it was Mike's fault. 
Your pay envelope will be. five bucks fatter 
this Friday, son. O.K.?" · 

"O.K., boss," Stan g:.;:·inned. 
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All fastenings must be tight to make 
a steady table. Nuts on the machine 
screws holding the legs are put on 
the inside. The stretcher goes only 
part way into the outer legs. Wax 
or varnish completes the job. 

Coffee Table Has Ax-Handle Legs 
UTILITARIAN good looks, associated with 

the first furniture of our American fore
fathers, who used whatever material there 
was at hand, is captured in this coffee table 
assembled from a breadboard and four ax 
handles. The pieces may be old or new. 
A 15" length of ~, dowel is needed for the 
stretcher, and four 2" angle braces to join 
the legs and top. 

Prepare the breadboard by rounding the 
corners and edges and sanding smooth. Be. 
sure to sand only with the grain, masking the 
strips running crosswise at the ends when 
working lengthwise on the main boards. 

Take care also in sa wing the ax handles 

to length. They are pretty well standarq, 
but the bevel on the handle ends may vary 
and the saw cuts must be made parallel to 
this bevel so the cut ends will fit flat against 
the top while the bevels rest flat on the floor. 
Lay each out separately with a carpenter's 
square, providing for a 17" or 18" table 
height and taking into account the thickness 
of the breadboard. 

Flatten slightly the surfaces where the 
legs cross and those on which the angle 
braces will fit; then drill for the stretcher 
and the machine screws that hold each 
brace. Assemble on the stretcher with glue, 
and screw to the top.-ROLAND CUEVA. 

Desk .. 'V.ame Stand Bent from Sheet of Plastic 

. . . 
> . . 
• PLA~TIC · 

' ''i\-l6x S~,4:'x et . . 

' '·' ·' .. . 
' 
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A SINGLE sheet of 1/ 16" clear plastif' can 
be formed into a crystal-like desk stand to 
hold your name on a 1" by /''' strip of 
cardboard. The plastic is bentat two places 
over a ~, thick strip of woiCI. 

Sand the edges smootr and remove the 
masking paper. Heatin~·nay be done in the· 
oven at 250 deg. or, ,erhaps easier, it may 
be only along a st•P ~~~ wide where the 
plastic is to b"' uent. This can be accom
plished by wsking with asbestos and using 
a heat lamr-FRANK SHORE. 
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Set up as a pen, four fence section~ and gate form an area in which a young child can play with safety. 

Portable Fence 
Grows with Baby 
FOR a child that is learning to walk and 

has outgrown the regulation folding pen, 
a portable enclosure can be set up on the 
lawn. This one, resembling a picket fence, 
is built in sections and is easily taken down 
and stored when not in use. Unlike the in
door pen, it can be enlarged as the child 
requires more play space by adding sections 
or sometimes even by rearranging those on 
hand to join the property fence and house. 

The posts· are two-by~fours with cross
pieces nailed to the bottoms so each section 
will stand alone. Top and bottom rails are 
lengths of 1" by 3". Pickets are cut from *" stock.. They are spaced wider than usual 
so the baby can see out and will not feel 
boxed in. If the bottom hinge eyes are cut 
off, the gate can be lifted off readily to 

- ·-..ia~ilitate moving. By extending the pickets 
to tl:~ ground, the fence can be used for a 
puppy~run.-DICK HuTCHINSON . 

. "'\. 

As the baby grows, the sections can be rearranged 
or others added to provide more room for activity. 
-

• • I >< 3 

~ 

1--''--37~ 
,GA_TE 

~~~~--~----~----~~------------~ 
);~nee sections are all built alike and ore joined 

wifh 'l hook and eye at each corner. The feet ore 
crossp."'ces. If a perfect square is desired, one 
sect ion ma y be shortened the width of the gate. 

Whit l5 paint is usually acceptable for fences, bu 
children e,.,joy bright colors. Sand smooth befor 
po inting to o void the danger of splinters. 
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Circle Within Circle Is Stand for Flowerpot 
Two wooden rings and a disk, turned in 

the lathe or cut with a coping saw, form the 
parts for a stand that frames a flowerpot 
while also serving as its support. 

In the stand shown, the disk base is 6", 
the ring for the standard 7" o.d. and 5}~" 
i.d., and the pot holder 5~" o.d., the inside 
fitting the taper of the flowerpot. The rings 
are turned with a square edge inside and a 
"" radius on the outside, a form that permits 
turning and finishing before cutting off. 
Likewise, the top arris of the base is turned 
to a ~" radius. If the work is done by hand, 

a rasp and sandpaper will finish the edges 
quite neatly. Be sure to measure the out
side diameter of the flowerpot just below 
the lip, and change the dimensions, if neces
sary, to suit. 

Allow l / 16" clearance between the rings 
so the inner one can be swiveled for remov
ing the flowerpot. Drill for copper or brass 
pivot rods, with temporary wedges between 
the rings to maintain the 1/ 16" spacing. 
Flatten the bottom of the outer circle and 
screw the base to it. Finish with oil stain 
and wax.-R. J. DE CRISTOFORO. 

\ Pie Tin-s lJ sed As Wall Plaques Display Decals 
\ PAINTED pie tins decorated with interest- "'!""""--~ 
l ing decals make attractive wall plaques. 

1 As craftwork projects, they're just the thing 
\ for children who want to work alongside 
Dad on something of their own. The 
plaques shown here were ordinary tins from 
a dime store. 

Drill a hanging hole near each rim if the 

1 
tins don't already have them; then paint .. 
inside and out to avoid rust even though the 
inside will be against the wall. White or a 
pastel shade is best on the bottoms to serve 
lS a background for the decals. Borders 
nay be a contrasting color to harmonize 
·ri.th both the decals and the room. · .'"fake 
~are to apply the decals so they_ .will hang 
":raight.- WILLIAM E. DANNEMAN. 

H POPULAR SCIENCE 
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Clever wall decoration$ at a cost of a few cents. 
These plaques are common pie tins well disguised 
with a coat of paint and a pair of decals. 

-
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Snacks, candy, or salted nuts are offered attractively in a plastic dish mounted on a midget wheelbarrow. 

Wheelbarrow 
Serves Tidbits 
SHAPED from a sawed blank of thin 

plastic, this crystal-clear wheelbarrow 
body attractively serves bonbons or nut 
meats. The project can be a one-evening job. 

Heat the plastic blank to 250 deg. in an 
ordinary oven, and bend up first the front, 
then the sides, and finally the rounded flaps 
around the front end. Hold for a few mo
ments until the plastic retains its shape. 

Hold the shaped body on the barrow 
frame and with a scriber spot the mounting 
holes on the plastic to overlie the shafts. 
Drill and countersink the plastic for tiny 
brass or nickeled screws.-ELMA WALTNER. 

Dowel legs are glued into shafts having turned or 
carved handles. The axle is also a short dowel. 

- - - --------~·---

Bend the body from heated plastic over a stiff 
cardboard box or on a block with rounded corners. 

r · 1:-
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Gleaming cand lelig ht is reflected in the burnished 
finish of this coppe r hold er desig ned and executed 
for PSM by Morton Bartlett and James H arris. 

Decorative edging is put o n with a crimper mad e 
of two gea rs o n a stee l bar. Complete d irections 
for assembling such a tool are on page 170. 

168 POPULAR SCIENCE 
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FEW metals are as easy to work as copper 
sheet and still so suitable for display 

pieces in the hom·e. It is ideal for candle
sticks. The two shown here and in full 
color on page 136 consist of cones, crimped 
and otherwise decorated on the edges and 
soldered together. They have a subdued 
richness that catches the soft glow of candle
light and reflects it with reddish overtones. 

Soft 16-oz. ( 24-gauge) copper was used 
for both projects. It is stiff enough to give 
good body to the cones, and yet it is suffi
ciently pliable to be worked without resort
ing to bending jigs. The metal transmits 
heat rapidly, so a fairly heavy iron or a small 
torch must be used, especially on the longer 
joints. It is wise also to clamp the parts with 
a rivet or two where convenient before run
ning in solder. 

Decorations are put on while the cone
shaped pieces are still flat. Though the 
markings can be applied with regulation 
chasing tools and the like if they are at 
hand, simple homemade tools were used for 
the two pieces shown. A set of gears mounted 
on a sturdy steel •lock will be found ex
cellent for crimping, a pair of pliers filed or 
ground for a bead on one face and a mating 
slot on the other is a first-rate chasing tool. 
Such ornamentation as the scalloped cup of 
the candlestick on the facing page is done 
by filing notches, further indenting ·with a 
dull chiset and finally peening. 

FILE OR GRIND OFF 

\ 

• 

~ 

I 
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• 
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Copper lends itself to antiquing as well as a bright finish. How to antique it is explained on p~ge 171. 

The drawing below gives dimensions for 
this holder. Lay out the radiuses for the cut 
sectors and indicate the .overlapping tabs. 
Cut the sector and inside circle out of the 
base, after which the decorative edges can 
be worked and the piece rolled and sol
dered' into a cone. Solder the cup into the 
base cone with the seams aligned. Next, 
bend the handle from 3./ 16" copper rod or 
tubing. The scroll end is hammered flat 
and filed smooth; the other is cut to a bevel 
against the socket. 

Cut a piece of copper for the candle 
socket, and bend one edge back on itself. 
Then, with the fingers, shape the strip 
around a 7 /8" rod, pipe, or dowel. The bent 

Candle sockets are easily bent around a length 
of rod of candle diameter. The folded edge 
closes to form a neat roll durrng the process. 
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edge will close further, forming a neat roll, 
and only the ends may have to be helped 
with round-nose pliers. Cut the ends to size 
and solder them; then solder in a washer or 
disk drilled for a machine bolt. Center the 
socket in the cup and drill through with 
an undersized drill for the machine bolt, 
which will cut its own threads in the sol
dered copper joint. 

Mark around the socket, remove it, and 
solder the handle on just behind the socket 
line and along the cup seam, which it will 
conceal. A touch of solder secures it to the 
base. Polish or antique the parts, and as
semble the socket with the bolt. 

The snuffer involves no extra problems, 
but the scroll handle should be of 1/ 8" 

' 

DRILL. WITH STUD 
AT VARIOUS 
PO!l>ITIONS 

H ·., 

3t4x81.4 STEEL-~ 

' 
. OFF-CENTER SHANK 

' "=-,...~ .>: 

This is one way a homemade tool can be built- for 
applying neat, uniformly spaced edge crimping. 

• 

stock. It, too, is soldered to the cap along 
the seam and ·filed to a tapered end. 

Except for dimensions, the candlestick on 
page 168 is made up just as the other. The 
base is from a disk having a 3~" radius with 
a 2" sector, measured on a chord, cut out. 
Its center hole is only W' in diameter. For 
the candle cup, use a 2%" disk with a 2%" 
sector cut out. Crimp and turn the edge up 
with the pliers shown. The reflector is a 
disk of 4" radius with an 11/ 16" sector. 

A ring handle can be cut · easily from W' 
copper rod or wire wound on a 2W' dia
meter wood form. If several are to be made, 
wind the required number of turns, let the 
wire open up into a natural spring, and 
saw across the turns. Solder to the base at 
the joint. 

You can make a crimper from two 
steel gears, not necessarily of the same 
size but of the same pitch ( 3/32" to 
5/ 32") and preferably case-hardened. The 
body may be bar steel or an old rail
road spike. One gear is pinned to a 
shaft that is a free-turning fit in a hole 
in the body. It carries the handle. The 
other is left free to turn on a stud, which 
may be a push fit in the body. If the gear 
shaft on this stud is turned off center, some 
adjustment will be provided for work of 
various thicknesses. The stud· will then be 
held in the body by a removable pin. Two 
slotted guides vary the distance of the 
crimp from the edge. END 

.· 
n. 

_._ ;. 

'· 1 

. ~ .. ~-

-~ . 

\ A crimper mounted on a railroad spike and some edges it makes. The handle is from a pencil sharpener. 
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Bull Toy Teaches Colors to £,l1ild 
WITH this educational toy, a young child 

will have a lot of fun and also quickly learn 
to identify the five colors-red, blue, yellow, 
green, and orange-represented by the keys 
and bouncing balls. A plastic shield con
fines the balls. 

The base, two end pieces, and five keys 
are cut from hardwood. Suitable balls and 
a mallet for striking the keys may be turned 
or salvaged from another toy. 

about l / 16" outside this line, making them 
loose so the keys work freely. Where the 
pencil line crosses the partition between 
the grooves, cut shallow channels and ce
ment in the front edge of a 734" by 11" 
sheet of 1/ 32" cellulose acetate. After put
ting in the balls, tack the plastic to the rab
bet and back of the base.-JoHN P . ARNOLD. 

When the wooden parts have been cut, 
assembled, and stained or painted, draw a 
pencil line across the base block from the 
front face of the rabbet of one end support 
to the other. Then center the keys in the 
grooves and fasten with escutcheon nails 
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ANTIQUING COPPER [SHOP METHO D.S] 

When the natural color of copper or a highly polished finish is _inappropriate, it is a simple m~tter 
to give it a more subdued "antique" or French finish . Such a firush ranges fr~m coppe~ red w_Ith a 
brownish cast to a blue-black. Accents for purposes of texture or ornamentation are easily achieved 
by embossing or engraving some parts in low relief. Dark tones will remain in such portions while 
higher parts are highlighted to varying degrees. 

Dissolve about 1 cu. in. of potassium sulphide (liver of sulphur) in a pint of water. Add six drops 
of ammonia. Clean the copper thoroughly or dip in an acid pickle to remove all dirt and grease, 
and rapidly swab on the solution. The metal will gradually darken to black. With a cloth or tooth
brush, and clear water, rub off the oute.r black deposit immediately. If the metal is not then a deep 
brown-black, clean thoroughly and repeat the .Process. Wash well and dry off. 

With very fine steel wool, rub to bring out the tone desired. The less rubbing, the deeper the tone. 
Excessive rubbing will restore the copper to its natural color. It is at this point that recessed parts can 
be left dark, while high parts are brightened to a lesser or greater degree. A smooth surface can be 
given an attractive mottled appearance by judicious use of the steel wool, some spots being left darker 
in tone than others. . 

The finish should be protected either with clear metal-finishing lacquer or by several coats of good
quality wax, each left to harden and then polished. 

Aside from embossing, peening, crimping, and other worked effects that are set off by the treatment, 
considerable variation in the effect on a smooth surface is possible by polishing, scratch-brushing, sand
papering, or rubbing with coarse steel wool before treatment. The deeper the scratches left, the more 
dark tones will tend to remain, and the more "grain" and deeper the tone the finish will have. 

For the same reason, work should be free from undesirable scratches, scoring, gouge marks, and 
the like, as all these will be emphasized by antiquing. The exception, of course, is work that is to 
simulate the battered appearance of use and age. 
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Hinged Model-Train Table Folds llp 

- -

' 

Bfl H. A. Maehlan 

WHERE lack of room will not permit the 
permanent installation of a model-rail

way layout, this table will fill the bill. The 
tracks can be attached to it permanently, 
and yet it can be folded compactly and 
stored out of the way when not in use. 

Dimensions of the table top will depend 
upon the track layout. The best way to de
cide is to make the layout on the floor and 
measure its length and width. Then cut two 
panels of ~, plywood which together will 
be 3" larger all around than the layout. 

Nail a :14" by 2~" rim on three sides of 
each half, and join the two with hinges on 
top of the rim. Make up three pairs of :14" 

BOTTOM Of: TABLE 
WITH LEOS I=OLOEO . .. .. . . . . 

• 

• 

• 

1-IINGES 

• • • • • • • • 

l-4" 
~ .. . -~ 

. .· - ·. 

• 

TABL!; S:OLDS 
!=OR STORAG£ 

.. 

by 2'' legs, joining each pair with a B~" by 
3" lapped crosspiece, and hinge them to the 
table. The center pair should be narrow 
enough to fold inside one end pair. They are 
hinged "" from the table joint so the H~" 
crosspiece will cover the joint and act as 
a support there. 

One way to finish the table is with a 
heavy coat of grass-green paint on the layout 
surface. Sprinkle lightly with dyed sawdust 
for a close approximation of grass. Slate-gray 
asphalt roofing shingles are then cut into 
strips and attached with roofing cement as 
a roadbed. Lay the tracks so a joint will 
come exactly at the table joint, remove the 
pins at this joint, and solder jumper wires 
across, making them long enough to allow 
the table to be folded. 

Some controls can be mounted perma
nently on the table since a 5" headroom is 
provided by the rims when it is folded. The 
transformer, since it is heavy, is best used 
on a separate small table or stool and stored 
separately. It can be connected to the rails 
by means of a pair of Fahnestock clips 
permanently mounted on the table. 

As the railroad trackage grows, additional 
tables can be set up and joined at the 
rims with bolts and wing nuts. Have track 
joints come at the table edge. A method of 
cutting the table joint for a diagonal cross
ing is shown in a drawing. Soldered jumper 
wires are also used there. 

• 

• 

BOLTS AND WING NUTS 
JOIN TABLES 

GAP IN 
TABLE RIMS 

. . . . . . . 

TABLE: 
JOINT CUT 

mR DIAGONAL 
\...SROSSING 

• 

\wot<s Y r"": 
AND EYES 'L. 18"10 '24" 

END VIEW 
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Safeguards Drill Set. Fine drills 
from No. 61 to 80 are protected and kept in 
order by this plastic stand and case. Each 
hole in the stand is just large enough to ac
cept a drill of a given size, that of each hole 
being marked on the face of the stand. The 
product is manufaotured by V. F. Rogers, of 
Denver, Colo. 

Stand Protects Iron. A soldering
iron stand made by the Beyer Manufactur
ing Company, Omaha, Neb., serves two pur
poses. It provides a handy place to put down 
a hot iron, and the aluminum radiation fins 
draw off excess heat while the iron is at rest, 
preventing oxidation and burning of the tip 
and prolonging the life of the heating ele
ment. The stand is priced at $3.75. 

Drill Press Used as Lathe. With 
an attachment made by the Nobur Mfg. Co., 
of Los Angeles, a drill press having a 2W' or 
2~" column may be changed back and forth 
in a few seconds for use either as a wood 
lathe or a drill press. Installation requires 

----- - - --- - -- ~ 

t ~ ----.. __,... ~~ 

Lock Nuts Use N'ylon. In lock nuts 
made by the Nylok Corporation, New York, 
nylon inserts serve as the locking medium. 
In the larger, thrust exerted by a nylon plug 
in a hole on one side gives a wedging action. 
In the smaller, metal is crimped over a hex
agonal nylon washer. Another company 
makes a wing nut with a nylon locking collar. 

only substitution of a two-piece column witi 
a swivel joint for the regular column. Whe1 
a lathe is needed, the drill press is turne 
horizontal and the lathe bed is locked to tb 
table. Work up to 36" long is accon 
modated by the lathe. 
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SINGLE-EDGE BLADE 

A ruler will be less likely to blot inked lines if you 
tope a single-edge razor blade under each end. 
This raises the ruler enough to clear the paper. 

STRIPS OF 
CELLULOSE TAPE 

Frequently used recipe cords from your file box 
will withstand kitchen wear better if you protect 
the print with strips of cellulose tope. Lop the 
tope and press it tight to make it water-resistant. 
You can then wipe off any spots with a damp cloth. 

-

Grapefruit can be used up twice, the first time in 
the eating, and the second by using the rinds as 
handy cleansing pods for copper and copper-clad 
utensils. Sprinkle some salt on the pulp and rub 
the copper surface. Salt and acid remove tarnish. 
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Empty waxed-cardboard milk containers bave many 
household uses. Cut down and used as containers 
for leftover foods, they make fine refrigerator
space savers. They are also excellent for soaking 
paint brushes, as molds for homemade soap, or, cut 
lengthwise, as d isposa ble d ishes for feeding pets. 

TO 
DOORBELL 
CIRCUIT 

INSULATED END OF 
.i SPRING CLAMPED 
f UNDER FRAME 

• 

The postman sometimes rings twice, and sometimes 
not at all. But you can always tell when mail is 
dropped through your letter slot if you use the 
bell-ring circuit shown above. The flap forms one 
contact, and a bent · spring-metal strip the other. 

• 
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REAR-VIE.W M IRR 
MOUNTED ON 
GOOSENECK 
LAMP BASE 

Throwing light exactly where you need it is a cinch 
with the mirror and gooseneck rig shown above. It's 
especially good in jobs where an extension-cord 
lamp isn't available or else can't be plugged in. 
The mirror is also valuable in letting you look be
hind obstructions when working in cramped quarters. 

.. 
LT IN 
CESS 

If your house is so situated that the yard is used 
as a public thoroughfare by people in search of a 
short cut, here's a device for reducing traffic. 
A lock concealed in the upper stile lets friends 
in but keeps out stranger~ who aren't in the know. 

, ., --. . 
- - --- -. .- --~- - · --- ---...---~ ... .. ... . .....-:·.~~--. . ' . 

TIN DISK 
HUNG FROM 

DAMPER 

There's no need to forget the damper and light a 
fire in a closed fireplace when a metal disk sus
pended by a wire makes the damper position clear • 

. . · · ~·· · -~~ ·.... .. . : ;.. 

STRIP OF 
METAL 

SOLDERED 
TO PUNCH 

. ·~ . 

··. 
·~ 

If you have a punch of the type shown and find it 
difficult to space holes properly, try this spac
ing jig. Solder a metal strip to the base of the 
punch, and solder in a pin at the right distance. 

TAPE 

When disassembling locks, cameras, or other small 
mechanisms, parts that are easily misplaced may be 
kept under control by placing a strip of cellulose 
tape on the workbench, sticky side up. Parts will 
adhere lightly and remain in order for reassemb!Y• 
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HINGE BOLTS 
GR<::>MMETS 

TARRED ~<§; 
TELEPHONE 

POLES 

ALL FRAMING 2'x 2'; 
CORNER POSTS 2"x3" 

~'x2" l-ATTICE 
FOR BRACING 
ON ENO ONLY 

• • 

-
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24" 
RETE' 

ANCHOR 
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'louting Boathouse 
as Picnic Terrace 

FRAMEWORK construction and a can
vas roof will provide protection for your 

boat from sun and rain. In addition, the 
boathouse shown floats on the surface of the 

' water, rising and falling with the tide, and 
has an ample boardwalk for picnicking. 

The framework floats on discarded tele-
• 

phone poles in the drawing, but logs, empty 
oil drums, or the like would do as well. 
Boats up to 5W beam and 16' length can be 
accommodated with the dimensions given. 
Tarred all over, the telephone poles will 
remain buoyant for a long time. If only 
short lengths are available, the joints should 
be staggered. Wooden saddles are easily 
made for holding oil drums to the frame
work. A log boom out a short distance from 
the entrance will be a protection if open 
water is faced. 

I l Side drift is prevented by two galvanized 
1 pipe pilings guyed to concrete-block an
I chors. The open end of the structure is 
I braced with lattice work. If this is painted 

white, it will also serve as a guide in bring
ing the boat to port in the dark. 
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Use two poles or four oil drums under 
each side deck. Lag-screwed crosspieces 
hold them together. Studs and posts are 
lag-screwed also to flats trimmed in the 
logs, and the structure is braced at all cor
ners. The awning should be fitted with 
grommets so it can be removed in winter . 
While the open framework offers little pro
tection against the wind, the shelter will 
generally keep rain out of the boat, 

Assemble the pipe piling with tees in the 
shape of an H and drive it into the bottom 
with a sledge hammer. Give a few taps 
on one side and then on the other. . Or 
better still, if you have a helper, drive 
simultaneously while using the float itself 
as a platform. The unit should be driven 
in deep enough for the crossbar to be 6" 
below your boat at low water. 

Jockey the concrete anchors into position 
with the cables handled from a boat. The 
guys should not be drawn so tight that they 
pull the tops of the pipes out of the vertical. 

Hinge the ramp at the shore end to com
pensate for varying water leveL-HI SIBLEY. 

; I 
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Two-Way Raek Holds Dishes Aboard Boat 
IN THE cabin of a small boat, where every 

inch counts, a side rack will care for a sup
ply of dishes, glasses, and silverware. This 
one holds a table setting for four persons. 
The glass carrier can be lifted off and passed 

• 

BACK, 1%; PLY~O 
OR COMPOSITION BOARD 

I 

· ~--
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around. It could be enlarged to hold still 
more tableware, including saucers for coffee 
cups kept on cup hooks screwed to the 
bottom. 

Lightly nail together %" mahogany or 
other stock to cut both ends to shape at 
once, and notch for the front rails; then sep
arate and rabbet the pieces for the back. 
Cut the rails, partition, and bottom from 
~, solid stock. Assemble with waterproof 
glue. 

Cut holes for tapered glasses in the de
tachable glass holder that hangs on the top 
rail. Then glue on the triangul~r pieces to 
brace it against the front of the dish rack. 

Adjustable Socket Handles Trolling Rod 
HouRs and miles of holding a trolling rod 

against motor and tide can become tiring to 
even the most ardent fisherman. Sportsmen 
on Buzzards Bay, Mass., have rigged up a 
gadget for their boats that relieves the strain 
and permits them to relax completely when 
they wish. 

The device consists of two blocks of %" 
oak or other sturdy wood carrying a rod 
socket adjustable to various angles. One 
of the blocks is slotted for a clamping bolt 
and attached rigidly to such parts as the 
thwart seat and a rib or cleat. The other is 
held to it with a fixed pivot bolt and the 
clamping bolt. Cut the socket from automo-
bile radiator hose, which is soft enough not 

, 

to scratch the rod and stiff enough to give 
it adequate support, and mount with the 
pivot bolt and a pipe clamp. All parts should 
be given two or three coats of good boat . 
paint.-BRUCE MAciNTOSH. --

THWART 
SEAT 

RADIATOR 
HOSE 

CLAMP BOLT 

\ STATIONARY 
\ .... - BLOCK -...,.,11 
I 
I PIVOT BOL..T -· 

---

I I 
I I 
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(;himney £rieketsf No, the sounds 
that come from my chimney aren't caused 
by insects. When I removed the stove pipe, 
instead of using an ordinary flue stop, I 
stuffed the gaping hole with an extra loud
speaker and covered it with a deeorative 
grille. The loudspeaker, of course, is con
nected to the main radio in another part of 
the house.-CHARLES FARNSWORTH. 

-... ~ I --- ·- . -·-·-·----- . 

- ~ --~~ - ~ :=:;_ -:-". ' _____ .. _ --~-: ......... - /- -~~ ~ - . -- _,.... .... ~ ~ ---

Having· Trouble, Jaek? Or jack 
trouble? In my case it was the latter. I had 
a flat on a lonely stretch of dirt road and no 
jack with which to lift the baggy tire off the 
ground. So I put a rock solidly under the 
axle and dug a hole .6" deep under the tire. 
That left plenty of room to wiggle the old 
wheel off and to wiggle on the pumped-up 
spare.-CHARLES STARNES. 
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It Keeps Me In Stitches. Even up 
in our vacation cabin, where electricity hasn't 
yet arrived, I can still get a sharp seam out 
of my electric sewing machine with the aid 
of my husband's grindstone. A belt drive 
from it to the machine pulley gives plenty 
of speed and conb·ol, since the grinding 
wheel turns nine times for each swish of the 
handle.-MRs. A. R. GREEN. 

Hang It AIU I've always found it annoy
ing to have my coat draped around me dur
ing a long train ride, but it used to happen 
whenever I hit a train that had no coat 
hooks. Then I discovered that the luggage 
racks overhead were really clothing hangers 
in disguise. All that's needed is a pencil 
slipped through the loop or label in the neck 
of the garment. The pencil is then placed 
crosswise so as to rest on two parallel bars 
of the rack.-THOMAS P. RussELL. 

Have you pulled off a smart one lately? We 
will pay for acceptable contributions show
ing ingenious solutions of problems in the 
home, shop, garage, or camp. It doesn' t 
matter if it's wacky-if it works. 

• 

-.. 
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Vanishing Towel Hack 
l X THEN an old-fashioned kitchen sink is 
l' l' to be modernized by enclosure in a 

cabinet, it is a good idea to add a built-in 
towel rack. The one shown is conveniently 
placed at the right-hand side of the sink to 
be within easy reach when dishes are to be 
dried. It rolls out for access either by a 
gentle pull on the handle or by a nudge with 
the foot under the raised front. A slight 
push is sufficient to roll it back out of sight 
until a towel is needed again. 

Ease in operation is provided by three 
ball-bearing skate wheels. Two of these 
roll in grooves in inclined guides at top and 
bottom. The third is fixed in the lower 

Toe operation saves time when the hands are full. 
The rubber guard prevents scratches on your shoe. 

Skate wheels turn on axles cut from a hardwood 
dowel. Drill rod or bolts are also suitable. This 
wheel is set in the top of the back upright. 

cabinet rail, and the grooved bottom of the 
rack unit rolls over it. A stop cord attached 
to a spring halts outward motion before the 
two lower wheels touch. The raised head of 
a roundhead screw in the lower groove at 
the back anchors the wheel there. Be sure 
not to have the screw head so high that it 
interferes with easy starting. 

The towel bar is set into two bored 
blocks. It may be a regulation chromium
plated bar, an enameled length of pipe, or 
a hardwood dowel. If the cabinet frame is 
left open at the side of the sink and the 
drawers, air will circulate to aid the drying 
of damp towels.-BENJAMIN NIELSEN. 

WITH Y4"w !¥8" OROOVE 

.. ... -~lUBBER TOE OUARD 

SKATE WHEELS 

t .. 

Curved braces nailed into the rack assembly at the 
bottom hold the unit square. The trough could be 
utilized for storing boxes and bars of soap. 
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Paper Handles Give Haeksaw Blades Many Uses • 

WHILE worn or broken hacksaw blades 
can be made into high-grade knives, you 
may have found that trying to punch or 
drill holes for the handle rivets is a difficult 
task. However, rolled wrapping-paper han
dles, varnished or glued on, are an easy 
and long-lasting substitute. 

Grind the teeth off the old blade first and 
cut to length, allowing 3W' to 4}~" for the 
handle end. Then grind the blade to shape 
(some suggested forms are shown at right) . 
Take care in grinding to do the work slowly 
and cool often, especially at the edge and 
point. 

Cut ordinary brown paper to the width 
and length required. The latter governs the 
thickness of the finished handle. Then coat 
the paper with plastic resin glue and roll 
tightly on the blade shank. If it is to be a 
paring knife, which will be washed fre
quently, use plastic-base varnish instead of 

. Wrench Grips Hand Grinder 
WHEN drill bits and the like are to be 

sharpened on the wheel of a hand grinder, 
some means must be found to support the 
tool so both hands will be left free. One of · 
the new toggle-type wrenches is excellent . 
for the purpose. With the jaws drawn up 
and locked on the tool neck, it will hold the 
grinder against light pressure. 
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glue. Clamp firmly and let it set for about 
a week, afte1: which it may be shaped to suit 
your taste on a sander. Finish with a coat 
or two of varnish.-E. C. LYNCH. 

t" ~QU.A.RES 

Plastic Bracket Holds Shaver 
·A wALL bracket near the electric outlet 

and shaving mirror is a convenient holder 
for an elech·ic shaver. Such a bracket can 
be made without cemented joints from 3'" 
sheet plastic, which can be softened suffi
ciently for bending in hot water. Be careful 
to dry the plastic before shaping the arms 
around the shaver, however, to avoid get
ting water on the wiring inside. Two holes 
drilled in the body of the bracket provide 
for screwing it to the wall.-RoNALD EYRICH. 

Sticking Metal to Wood 
A TRICK that's useful for modelmakers who 

wish to join metal to wood or celluloid with 
household cement is to soak the metal in 
acetone first. Don't touch the cleaned area 
of metal before cementing. 

• 
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Engine Made of Stock Parts. 
Neither castings nor a lathe was used by 
Gordon D. Carlson in the construction of this 
horizontal, double-acting, slide-valve steam 
engine. In fact, his only power tool was a 
homemade drill press used to turn shoulders 

One-Motor Shop. 
Only a single 1/3-hp. 
motor is used in W. J. 
Barr's shop to drive an 
a sso rtm e nt of powe r 
tools. Discarded bed 
rails, braced and bolted 
at the corners, make up 
the bench frame. The 
motor is directly coupled 
to a W' line shaft, which 
is mounted in hangers 
made from Ford Model 
T connecting rods. Minor 
adjustments of belt ten
sion are made by moving 
the board on which the 
jacksh aft and driving 
motor are mounted. 

CRAFTSMEN 
~ · at WORK ::.::::=::::::. 

Back-Yard Thrill Ride. Kids-and 
grownups, too-can get as much or as little 
shaking around as they like in this caper
cutting carnival ride. T he Aerobat, as it is 
called, rotates end over end or side to side, 
always under full control of its occupant. 
Commercial models are to roll along a track 
as well. Inventor B. B. Pewett, of Oak Ridge, 
Tenn., is shown taking local youngsters for 
a ride in a pilot model made of pipe and 
scrap metal. It is powered by a ~-hp. motor. 

on the crankshaft and piston rod. Stock 
sheet, tubing, and rod were used through
out. The model measures 2W' by 3J~" by 6". 
It is the builder's own design, and, while it 
resembles many big engines, has no actual 
prototype. 
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Starts the 

• 

Job Bight 
UPON proper as well as accurate mark

ing depends much of the success of the 
finished project. Layout may be scrupu
lously accurate and yet so sloppily done 
that the piece will be defaced though the 
parts fit perfectly. This is particularly true 
of wood where pencil marks may be so deep 
that they cannot be removed, but it is also 
possible on metal where deep scratches can
not be taken out even by persistent polishing. 

Marking a large number of small parts 
with the care required by craftsmanship may 
appear to be a needlessly tedious job; but 
in the end it will pay by speeding up the 

·work that follows and adding to the project 
an unmistakable professional look. 

If the nature of the work permits, sit down 
to it. Steadiness is more likely when the 
wrists and elbows are supported as you sit 
at the workbench or table. 

Have all marking implements in good con
dition and in easy reach. It is a good habit 
to put the ruler, square, scratch awl, pencils, 
gauge, punch, patterns, compass, and other 
instruments in individual slots or stands. 
Then, after each is used, it is returned to its 

USE PENCILS WITH SHARP POINTS. Put extra 
sharp points on the pencils you use, and have 
plenty of them handy. When one becomes dulfed, 
place it in a jar with a hole in the lid to get 
it out of the way, and then sharpen them over in 
some spare moment. Use an awl in marking metal. 
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proper place. In this way there will be no 
groping for the implement as the layout 
progresses. 

Always work in good light so the marking 
can be done without eye strain. The lamp 
should be in such a position that your hand 
will cast no shadow on the work. 

Erase pencil marks before applying fin
ish. Always rub with the grain. If the pen
cil mark is in a groove, cut the eraser to an 
edge.-CHARLES and BERTRAM BROWNOLD. 

CHALK BACKGROUNDS ON DARK WOOD. Pencil 
marks are hard to see on walnut and other dark 
woods. A useful kink is to chalk the surface to 
be marked so the lines will stand out clearly. 
Never make the lines too long .on any wood: it 
only makes more to rub out after cutting. 

• 
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PATTERNS AID ACCURACY. Except for layouts that 
can be made with a straightedge or compass, 
don't make them directly on the work. It is far 
better to try them first on paper, and then to 
transfer them to stiff cardboard or even light 
metal. Such patterns are a help also in figuring 
how to get the most out of a given piece. 

PREVENTING COMPASS-POINT DIG. A sliver of 
wood taped on the work under the compass point 
will keep it from making a deep hole. 

HOLD PATTERNS WITH ADHESIVE. To prevent the 
slipping of a template while marking, hold it to 
the work with bits of adhesive tape. 

• 

HOW TO REPEAT AN ANGLE. If an angle has to 
be made a number of times on work, make a wedge 
of the required taper and hold it between the 
work and the square when marking. For 30-, 45-, 
and 60-deg. angles, artist's triangles can be used. 
Marks can be made close to the square if the 
pencil point is long and tapered. 

~~ .. ~.· 

BLUNT CENTERPUNCH WON1T SPLIT WOOD. If 
you use a blunt punch it straddles the fibers and 
locates a mark more precisely than a sharp punch. 

MAKING A REPEATING PATTERN. Cut a template 
to the shape of one repeat part of the pattern 
and move it along as often as necessary. 
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T HIS may seem like a luxury for the home 

workshop, but once you've tried a pow
er whetstone that works while you do some 
other job, you'll never be without one. Be
cause its patience is inexhaustible, it will 
continue sharpening a chisel or plane iron 
long after you would have given up, and it 
will produce an edge the like of which 
you've probably never used before. In fact, 
the edge will be so keen you better watch 
your fingers the first time you try it. 

The stone is moved back and forth under 
the chisel by a motor-driven pulley operat
ing two gears. A ball bearing mounted on 
the second gear travels in a slotted brass 
yoke screwed to the oilstone table, which is 
held on two drill-rod slides by two drilled 
brass guides. With a 1" pulley on a 1,750 
r.p.m. motor and a 4" pulley on the sharp-

• 

tone 
ores 

ener, the speed will be about right. If the 
yoke bearing is bolted near the edge of the 
large gear, travel of the oilstone table will 
be about 2%". Experiment by relocating the 
bearing nearer 'the center if vibration is 
troublesome. 

Make the table of a %" aluminum plate 
and the stops, clamps, and stand of hard
wood. The base, ends, and front cover may 
be %" stock, but the bearing block should 
be 1%". Bore it 5/ 16" for }~" drill-rod shafts, 
and counterbore both sides for a press fit 
for the four %" o.d. ball bearings. 

Make up the tool holder as shown in the 
drawing, and assemble on the pivoted brass 
mms by means of the end-threaded ~gd and 
wing nuts. The two springs should be 
strong eriough to hold the chisel evenly 
against the oilstone. Pack the five ball bear-

Drill the shaft hole for the 31f4" gear at the center of the block. Check gear mesh and lay out the other • 
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Movement of a ball bearing in a yoke operates the stone table. The bearing fits the slot without play. 

ings with cup grease and spread a tough , 
fibrous grease in the yoke slot. 

A badly nicked chisel must be ground 
first on a wheel in the usual manner. It is 
then clamped in the holder carefully to get 
the bevel flat, and the machine is started. 

Use a medium oilstone fi rst and finish by 
setting a hard Arkansas stone on the table 
and readjusting the chisel. After a perfect 
edge has been put on the bevel, a few 
strokes are taken by hand on the flat side to 
remove the feather edge.-HERBERT PFISTER. 
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Few dimensions are critical. Adaptations may be made in most parts if substitute materials are on hand. 
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I HOBBY SHOPPING I 

Dart Ga111e Uses Blowgun. With 
a new dart game invented and put on the 
market by William L. Kline, of New York 
City, you use a blowgun instead of your 
arm to send the dart into the target. The 
28" gun is made of aluminum alloy and the 
darts of aluminum with steel tips. Fair ac
cw·acy up to 50' is said to be obtained with 
the gun. Selling for $2, the game consists of 
two blowguns, two removable plastic mouth
pieces, four darts, and a 14" by 14" cork 
target, all packaged in a carrying case . 

• 

Reel Clat11ped to Any Rod. Origi
nally designed during the war for various 
military uses, the Aero-Seal clamp produced 
by the Aircraft Standard Parts Company, 
Inc., of Rockford, Ill. , now has been adapted 
for use of fishermen. Easily tightened with 
a thumbscrew, the stainless-steel clamp may 
be used to fasten a reel to any rod. 

Radial Engine. A · 
model five-cylinder air
plane engine that is a 
scale replica of the Le
Blond engine is being 
produced by the Burgess 
Battery Company, of Chi
cago. The parent engine · 
is 33W' in diameter, weighs 219 lb. , and 
develops 85 hp. The model is 5~" in diam
eter, weighs 22 oz., and develops }~ hp. 

Fishing Bolt Lights Up. A plastic 
fishing bob made by the S & H Mfg. Co., 
Russell, Kan., contains a small battery and · 
bulb, both of which are replaceable. When 
a fish bites, a mercury switch flashes the bulb. 
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Model Car Is Light. Designed for 
either cable or track racing, a new 17" mod
el car produced by Reuhl Products, Inc., ·of 
Madison, Wis., has a fiberglas body and 
weighs only 3 lb. , 14 oz. without engine 
and accessories. It features a front drive 
with 2-to-1 bevel gears in oil. Packaged in 
a kit, it sells for about $25. 

. 
Control-Line Autogiro. A model 
Autogiro produced by the Engineering De
velopment Company, Del Mar, Calif., is de
signed for control-line flying. Built for any 
engine from .232 to .600 cu.in. displace
ment, it descends gently when the motor is 
cut, like the real thing. The plane is 27"' 
long, with 25" rotor blades. 

• 
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The canopy is the base, plastic tubing raises the 
glass body, and a brass tube carries the socket. 

' 

Common lock nuts secure the typewriter-ribbon can 
to the stem. A bolt takes the shade and finial. 

TYPEWRITER
RIBBON CAN-........: 

LOCK NUTS 

!oOC.KET 
MOUNTING 
BOLT 

SOCKET 
BRACKET 

SOCKET 

NFORCI~ 
PLATE 

• 

Jt•nked Lighting Fixture Provides Lamp Parts 
AN OLD overhead lighting fixture may 

yield numerous items of value to the crafts
man who likes to build floor and table 
lamps. In addition to running-thread pipe 
(there was a 14" length in the old fixture 
used here) he may find a spun or stamped 
canopy, sockets, tubing, and perhaps an or
namental glass body drilled for a pipe. 

Such a body, plus the canopy, a 3W' 
length of H4" plastic tubing, a length of J~" 

Snap Fasteners Make ges 
CoNCEALED pivot hinges for doors on 

small craftwork projects may be simply a 
pair of snap fasteners. Align carefully, and 
then recess and cement half of each fastener 
in the frame and half in the door before final 
assembly is made. 

, 
• 

pipe, and a short piece of brass tubing, com
prises the lamp shown. What was the 
canopy of the fixture (placed against the 
ceiling) form5 the base of the lamp. 

The sockets were switchless, but each had 
a small angle bracket by which it could be 
mounted in a two-bulb cluster on a type
writer-ribbon can. Leads were run through 
grommets into the can, and control was pro
vided by a switch set in.the lamp base. 

BaD Protects Flashlight Lens 
KEPT in a serviceman's or handy man's 

tool chest, a flashlight won't be damaged if 
the lens is protected by a hollow rubber ball. 
A circular section cut from the ball with 
scissors should be just large enough for the 
ball to fit the barrel snugly. 
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Three types of flexible coupling are seen here. Tw.o use a flexible disk, the third (right} a coil spring. 

Flexible Couplings Smooth 
.Power w 

WHEN two shafts meet end to end, a 
flexible coupling of some sort usually 

is needed to compensate for unavoidable 
misalignment. By bending or giving a little, 
such a coupling will transmit rotary power 
smoothly from one shaft to the other. Fur
thermore, a flexible· coupling absorbs much 
of the starting shock when power is applied, 
thereby protecting the parts of the mecha
nism. It also lessens noise and prevents 
vibration from passing between the shafts. 
Sometimes a coupling of this type is used 
as an insulator in electrical control equip
ment, or it may perform the functions of a 
universal joint, the misalignment of the 
shafts being intentional. 

Flexible couplings of many types are suc
cessfully used. A few are described here to 
suggest possible designs that may fit your 
shop requirements or mechanisms that you 
may want to build. 

Perhaps one of the simplest is a crude 
type of universal joint often encountered on 
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toy boats. Paradoxically, this coupling in
volves no actual linkage between the shafts. 
The end of each shaft is simply bent to 
about 35 deg., the bent ends touching to 
transmit rotation and sliding on each other 
to take up any unevenness. 

Figure 1 shows another simple arrange
ment that is useful where you want some 
flexibility and also a cushioning action in 
starting and stopping. A short coil spring 
is soft-soldered into two collars secured to 
the shafts with setscrews. For light drives, 
the spring can be soldered right on the 
shafts. Since there are no moving parts 
other than the turns of the spring, there is 
nothing to wear or require lubrication, but 
a steel spring should be oiled to prevent 
rust. It is usually possible, of course, to 
make this and other types of couplings to 
join shafts of different diameters. 

A coupling arrangement that is frequent
ly used consists of a disk of rubber, leather, 
fiber, or some similar material mounted be-

Copyngh ed material 
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Closely wound springs are good for absorbing shock 
as power starts or stops. In the photo above, 
one is being installed between a motor and shaft. 

tween two plates fastened to the shaft ends, 
the disk having four or six holes to receive 
pins attached to the plates. Figure 2 shows 
how you may build up the end plate for 
such a coupling from a large washer, a piece 
of steel machined to fit the shaft end and 
the washer bore, and two short steel pins. 
The parts are brazed or silver-soldered. 

If you want considerable cushioning ac
tion, the disk should be cut from resilient 
rubber, preferably reinforced with fabric. 
A piece of rubber belting will serve nicely. 
If less cushioning is needed, the disk may be 
made from some material such as leather, 
formica, or fiber. It must be thick enough. 
so that the pins from one plate do not ex
tend through to touch the other plate. 

· A popular variation of the disk idea makes 
use of . a flexible member and two metal 
"spiders" attached to it and the. shafts. A 
coupling of this type may be seen in the 
pull-apart photo on the facing page and 
also in the photo at the top of page 190. 

Each end piece, or spider, consists of a 
flat, rectangular piece of steel brazed to a 
sleeve to form a T. Near each end of the 
flat strip is a hole for bolting or riveting it 
to the disk. The two spiders are positioned 
so their Hat T -heads are 90 de g. apart. 
There should be no metal-to-metal contact. 

Fu~.2 

... 

TWO PINS FISER 0~ 
IN FLANGE ~UBBER 

Joined by a disk coupling, two 114-hp. motors in the 
photo above deliver nearly 1h hp. The drawing ,gives 
dimensions for a disk coupling to fit a 1h" shaft. 

Instead of the flat strips, curved U-shaped 
yokes might be used for the end pieces, 
especially if the coupling is large or sub
jected to considerable angular deflection. 
Disks may be cut from Hat rubber belting, 
leather, or similar material. 

When the disk is a nonconductor, such 
a coupling will serve as an insulating unit in 
the shafts of radio or other electrical equip
ment. . Couplings with flexible members 
made of resin-impregnated fabric or other 
insulating material are available at many 
radio supply stores. These are designed for 
ganging condensers. · 

Interlocking castellated members form 
the coupling illustrated in Fig. 3. The two 
sections may be machined from steel, brass, 
fiber, or plastic-depending on the strength 
desired-or one might be of metal and the 
other of fiber or plastic. The notches should 
be machined so there is slight clearance 
between them and- the matching fingers; 
the more clearance, the more flexible the 
coupling. Graphited grease applied as a 
lubricant will reduce noise. This may be 
retained by placing a short tube of oil
resisting synthetic rubber or similar flexible 
material around the coupling. 

If the shafts are mounted with negligible 
end play, the sections will remain inter-

• 
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In this coupling, each end consists of a sleeve with a piece of flat stock brazed on in the form of a T. 

One of the simplest couplings is a piece of rubber 
hose clamped to the shafts. Here such a coupling 
is used to join two shafts of different diameters. 

locked without any special fastener. The 
drawing, however, shows a wire ring resting 
in a shallow groove cut around the inter
locking fingers, the groove being wider than 
the ring to permit slight angular movement 
of the coupling. 

A coupling of similar type sometimes is 
improvised from two bevel gears, the gears 
being mounted so their teeth interlock to 
transmit the power. 

Another common type of coupling-and 
one of the simplest-is merely a short length 
of rubber hose clamped over the ends of 
the shafts. Figure 4 shows just two pos
sible ways of anchoring such a coupling 
positively. One involves drilling small holes 
through a metal band, the hose, and shaft 
to receive a bolt or rivet. The other is 
simply a conventional hose clamp. These 
clamps are satisfactory if there is no danger 

190 POPULAR SCIENCE 

FaG.3 

SETSCREW 

GROOVE WIDER 
THAN RING 

Interlocking teeth transmit power from one shaft 
to the other in this coupling. Clearance between 
the interlocking members provides flexibility. 

BOLT OR 
BAND RIVET 

FiG.4 SHAFT 

Two methods of attaching a hose coupling are shown 
here. With an ordinary hose clamp, the hose may be 
bonded to the shaft with cement to avoid slippage. 

that projecting parts of the clamps will 
strike something, and if friction alone be
tween the rubber and shafts is sufficient to 
prevent slipping. If you wish, the hose may 
be cemented to the shafts or to two metal 
sleeves that in turn are fastened to the 
shafts. Commercial couplings of this type 
come equipped with setscrews that do not 
project above the surface of the metal ends. 

No matter what type of coupling you use, 
or where you use it, every effort should be 
made to line up the coupled sections as 
closely as possible, for the less work the 
coupling has to do the quieter it .will run, 
and the less heat developed in its flexible 
or friction members the longer the coupling 
will last. Rubber coupling parts should be 
protected from oil and grease unless they 
are made of oil-resisting synthetic rubber.
W. A. CoNWAY AND W. E. BURTON. 
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How to Make 
Botaru Files 

T HESE little tools, so much like dental 
burrs in appearance and operation, are 

as easy to make in the home workshop as 
they are handy to use on metal, wood, and 
plastics. They can be driven by a hand 
grinder, electric drill, drill press, lathe, or 
milling machine. 

Turn the blanks to shape for a set such 
as shown below, and file and sand smooth. 
A is a ball point. The cone B can be used 
as a countersink if the angle is suitable. C 
is for undercutting. One of the handiest 
shapes is the cylindrical D. For cleaning 
out grooves and the like, E will be found 
excellent. F may be used for both concave 
and convex cuts. 

Perhaps the most useful shank is ~, 
in diameter, suitable for both drill press and 
electric drill. A 1/ 8" shank will fit many 
small hand grinders, w bile a ~" shank is 
good for large files and rasps and for coun
tersinks, edging cutters, and the like used 
in a collet or setscrew chuck in a drill press 
or milling machine. 

Clamp the blank to cut the teeth. A 
wood- or metal-block backing covered with 
lead, aluminum, copper, or fiber will pre
vent bending the shank while cutting. Use 
a slender, sharp chisel and a hammer. Some 
file cutters grind the chisel to taper to a very 
sharp edge with no distinct bevel. A mag
nifying glass is needed when making the 
smallest files. 

The blanks may be of drill rod or tool 
steel. After cutting_ the teeth, heat cherry 
red and quench in water or oil. Tempering 
isn't necessary, though you may wish to 
anneal the shank.- W. E. BuRTON. 

" 

NEXT 
POSITION 

SHANK 

ROTARY f:ILE 
(TOP VIEW) 

In a drill press, rotary files will shape cavities, 
burr or enlarge holes, and do many smoothing jobs. 

Blanks ore shaped with the heads slightly smaller 
than required for the finished "working" diameter. 

Cutting teeth enlarges the blank. If some sizes 
must be exact, experiment by making others first. 

STAGGERED TEETH 
.......__, ........ __., ..... =--' ..... ; 

,_., - -4 ..... ,. ....__, 

..., ,; ....... ,., ......__., ...__., ... 
DIRECTION OF CUT 

"IN•L.INE"TEETH 

... 
OlflECTION OF CUT 

HERRINGBONE TEETH 

2?»~ ~ / /"">?"'1~;-.,a> _.,~.Y 
~->~.:. / Yl\ 

01 flECTION OF CHISEL. CUT.S .) 

Space each tooth by resting the chisel on the back of the preceding one. Above, three tooth arrangements. 
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Centering a Faceplate Job. By 
this method, a faceplate job may be set up to 
a center punch mark without a wobbler. The 
work is first held against the faceplate with 
the dead center, Fig. 1, in approximate posi
tion for clamping. For truing, slide back the 
tailstock and use the live center and an in
dicator, Fig. 2. In a pinch, a paper feeler 
between the tool holder and center will sub
stitute for an indicator. 

THREADING TOOL 
• 

f 
• 

to Thread a U-Bolt. When 
the problem came up of rethreading a U -bolt 
for which no die was available, the job was 
done as illustrated here. The U-bolt was 
clamped in a four-jaw chuck while the 
threading tool was held in a boring bar. 
Threading then was carried out in the usual 
manner. For lack of space, a regular tool 
holder could not be used.-R. M. DYKE. 

192 POPULAR SCIENCE 

• 

Brush Keeps Drill Clear. There is 
no need to waste time blowing away chips 
while drilling several holes close together 
in a single piece of work if you wire or tape 
a few bristles from an old floor or paint 
brush on the drill. Place the bristles a little 
above the end of the drill, as in the photo 
above, to prevent obstructing the view when 
centering the d~ill for the next hole to be 
drilled.-WILBER H. FuLKER. 

BOLT 00 WELD 
TO HOLDE~ • 

USE SETSCREW 
O~LOCKNUT 

V-Rest Keeps Work Rigid. At
tached permanently to a standard tool hold
er, this improvised follower rest will keep 
long, spindly work in proper contact with 
the cutting tool. The center of the screw, 
the bottom of the V-notch, and the cutting 
edge of the tool should all be aligned at lathe 
center height. The V-rest, which is free to 
pivot, is machined from brass. If made suf
ficiently large, one rest will accommodate 
most sizes of work.-D. BISCEGLIA. 
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Work llolde r Aids Drilling. An 
open-end wrench about 6" long and 3/16" 
thick may be quickly converted into a drill
press hold-down that will be particularly 
handy for thin, flat work. Drill and file a 
9/ 32" slot for the hold-down bolt, and drill 

and tap a hole ~" -20 for an elevating bolt. 
The hold-down bolt is fitted with a special 
rectangular nut made of W' stock and also 
drilled and tapped ~, -20. This nut is slipped 
through one of the table slots, turned cross
wise, and then tightened.-WILL THOMAS. 

Solde ring Tip Fits Toreh. You 
may extend the usefulness of a small acety
lene or gas torch by equipping it with a t ip 
for heavy soldering. Copper is best for such 
a tip, but iron or steel also may be used if 
properly tinned. Drilled so that it is hollow 
almost to the point, the tip slips over the 
torch head and is held in place by six set
screws. Angled to keep escaping flame away 
from the tip, three exhaust ports are drilled 
into the flame chamber just ahead of the 
end of the torch. The tip is quickly removed 
when a flame is wanted.-H. L . PHILLIPS. ·-·· ·- •.. 

' ' ' 
' ' ' 

COATED ABRASIVES, II [S HOP METHOD S ] 

Abrasive I Work I Prope rties I Grade s I Form 

Aluminum General metal working and Shazp, tough, nonmagnetic- 400 ( 10/ 0) Belts, rolls, 
oxide finishing, hardwoods, floors good for burnishing when to disks, sheets dulled 12 ( 4 ¥.! ) 

Silicon Soft metals, paint, plastics, Hard, fragile, nonmagnetic- 400 ( 10/ 0 ) Belts, rolls, 
carbide gl~s, leather, wood, floors stays sharp when crystals b reak to disks, sheets off 12( 41h ) 

Garnet W oodworking, plastics Sharp, fragile 8! 0 to 3¥.! 
Drum covers, 
belts, rolls, 
disks. sheets 

Flint 
Household use, pa int, car-
penter work, sanding com- Not so sharp as garnet 5 / 0 to 3 Rolls, sheets 
mutators 

Emery I Metal polishing 
. • 

I MedlU~ hard, medmm sharp, I 
magnetic 3/ 0 to 3 I Rolls, sheets 

Crocus I Fine metal polishing I Extrafine grit I j Sheets 

Some common trade names: 
Aluminum ox1de-Abrasite, Adalox, Adamite, Alabrase, Alorix, Al-Ox. Aloxite, Alundum, Ansandum, 

Ansolox, A-0 -66, Baco, Boxite, Carbalox, Durexalo, Durexite, Durundum, Electric-Abrasive, Garalun, 
Jewelox, Luminox, Lumrute, Metalite, :\ew Process, Production, Three-M-ite, Usalox, Wausite, Yellow
Stripe. 

Silicon carbide-Amunite, Ansilicon, Armourite, Blue-Stripe, Carbicon, Carbonite, Carborix, Car
borundum, Crystolon, Crystox, Durexsil, Durite, Herculundum, Jewelite, Sil-Carb, Tri-M-ite, Vulcarute. 
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Tackle the work before a leak .actually shows up; 

then, if properly done, the job will last for years. 

By Harold R. Terpeny 

. . 

WHEN a tar-papered roof begins to leak, 
that's one definite sign it needs imme

diate repapering. If allowed to go on, Jeaks 
will stain ceilings and wallpaper and in time 
will soften plaster, weaken the clinch, and 
cause the ceiling to crack, sag, and perhaps 
'fall. Continued dampness also eventually 
rots the sheathing under the roofing mate
rial and may even damage the rafters. 

But you don't need to wait until a leak 
actually occurs to tell that repaper_ing is in 
order. If the ~mooth surface looks flaky and 
fuzzy, the life of the paper has gone and 
it should be replaced. This happens earlier 
than necessary in many cases because of 
neglect. The third year after a roof has 
been laid, it should be coated with asphalt, 
and then recoated each succeeding year. 

If the old paper is still solid and fairly 
smooth, you may repaper over it, but this 
is not recommended. It is really better to 
strip off the old paper and take out the old 
nails first. Many expert roofers prefer to 
use paper 18" wide. When the paper gives 
with the alternate expansion and shrinkage 
of the wood sheathing to which it is at
tached, there is a great deal of wrinkling. 
These wrinkles can't harm the roof, but 
they are much smaller on 18" paper than 
on 36" widths and are less noticeable from 
the ground. Figure 1 shows a simple meth
od of cutting 36" paper if the narrower 
width is not available. The line is gauged 
with a nail driven in a homemade T -square 
and is cut with a linoleum knife. 

Lay the paper from the lower edge of 
the roof up, overlapping each piece 2". 
Start flush with the bottom and gable edges, 
as in Fig. 2, and nail (at 6" intervals) only 
in the upper margin, which will be covered. 
(Direct sun heats the paper tremendously, 
expanding it and causing exposed nails to 
loosen a little each season.) Cement the 
paper flush with both edges of the roof, 
using good roofing cement along a 3" band, 
and cement also the overlap of each suc· 
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ceeding piece. Some roofers bend paper 
over the edges instead of trimming it flush, 
but in such cases the stili paper frequently 
pulls away before the cement can set, the 
edge of the wood can't be completely coated 
with paint, and moisture creeps in. Cement 
itself is a good waterproofer and produces 
a tight joint when paper is trimmed flush. 

When flashing is reached, as at the upper 
edge of a porch roof (Fig. 3), trim the 
strip if necessary to required width; then 
turn up the flashing, nail the paper down, 
apply cement, and press the flashing onto 
the cement. Take care not to smear the 
cement here or at the overlaps, where it 
will show. Flashing should be sheet copper 
or lead, but failing these the roofing paper 
itself can be used. 

At a hip, cut the paper flush and nail it 
along the hip. Then gauge a line on each 
side, as indicated in Fig. 4, and cement on 
a 9" wide covering strip of paper. No nails 
and no covering strips are used in valleys 
(Fig. 5) . Instead, the paper is brought up 
to the center of the valley, trimmed, and 
fastened to the flashing with a thick coating 
of cement. If new flashing is needed, apply 
a 12'' wide strip. 

Finishing at the ridge is similar to that 
at hips, as shown in Fig. 6. Trim the last 
strip of roofing ' paper on each side flush 
with the top, gauge a line on each side 3" 
down, and nail within the margin. Then 
apply cement, and press a 6" wide covering 
strip firmly into it. 

Have no qualms about the sticking qual
ities of good roofing cement. It will hold, 
if the job is otherwise done properly, even 
in the strongest winds. In using the ce
ment, fasten a 6'" length of the paper at a 
time, press the paper down, and then do 
another 6' length. Complete one piece of 
paper before starting on the next. Covering 
strips at the ridge and hips are cemented 
similarly. Finish one complete side of the 
ridge first, and then do the other. 
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Block Locates Easel. In enlarging, 
this weighted angle block is almost as good 
as an extra hand. Mter spotting the easel 
and pushing the block against a corner, you 
can remove the easel to load it with paper, 

Cleaner Dries Reel. The reel of a 
roll-film developing tank may be quickly 
dried with a vacuum cleaner of the type 
that has a blower connection. Just attach 
the hose to the blowing end and let the air 
do the job.-R. F. DoNOVAN. 

Doctoring a Negative. If a bottle 
of opaquing solution is not at hand when 
you want to cover a pinhole or other blem
ish in a negative, a ·little Mercurochrome 
may be used in its place. Apply it to the spot 
with a small soft brush drawn to a point. 
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SCREWS 

ANGLE 
IRON 

LEAD 

FELT ON BOTTOM 

Place the angle iron and screws in a form made 
of three pieces of wood, and pour in molten lead. 
Glue felt to the bottom of the finished weight. 

and put it back in the original place. The 
weight is made by placing scr~ws in a metal 
corner angle, setting this in a wood form, 
and pouring in molten lead. Paint it dull 
black-JAMES A. RICHARDS. 

Fluorescent Lighting. A 12" cir
cular fluorescent lamp provides flat, even 
lighting for photographing small objects or 
copying work. In addition, its high actinic 
value keeps exposures short. With most 4'' 
by 5" cameras, no special clamp is required 
to hold the lamp while the camera is in a 
vertical position. By compressing the ex
tended bellows slightly, the lamp may be 
slipped over the front. For other cameras, 
tape or wire clips might be used to keep the 
lamp in place.-G. DEXTER HERNDON. 
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Lights Move with Camera. An at
tachment made by A. L. Bensen & Co., of 
Staten Island, N.Y., provides easy port
ability of both camera and lighting for in
door movie making. In addition to a metal 
arm that supports two reflector photofloods 
above the camera, the attachment includes 
a handle with a threaded stem that passes 
through the arm into the camera tripod hole. 
It also may be used with still cameras. 

Retouching Stand. A strong card
board box cut as above provides the base for 
an inexpensive retouching stand and viewer. 
Place white paper on the inside bottom sur
face to reflect light, and a sheet of ground 
or opal glass on top. A 15-watt lamp will do 
for retouching, but a 50-watt bulb is better 
for viewing. Cut masks to exclude light from 
all but the working or viewing area of the 
glass.-KENNETH S. jOHNSON. 

LEN5E5 

• 
MIRROR 

MIRROR REFLECTS 
HALF OF LIGHT, 
Tt<AN5M ITS HALF 

Gives Third Dimension. A new 
viewer for 2" by 2" transparencies produces 
the effect of a third dimension with only one 
picture. This is accomplished by use of an 
optical system that carries the image to 
both eyes, making it ·unnecessary for the 
user to close one eye as with most viewers. 
Selling for about $12.50, this viewer is 
manufactured by the Craftsmen's Guild, of 
Hollywood, Calif. 

Film Loaded with Ease. A loading 
device made by the Airequipt Mfg. Co., 
Inc., of Mount Vernon, N.Y., makes it pos
sible to thread a roll of exposed film on a 
developing-tank reel without touching the 
film. The roll of film is inserted in the loader, 
the latter is placed at the proper position on 
the reel, and as the protective paper cover
ing is pulled, the film automatically slides 
into the grooves of the reel. 
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"Old School Try" by Jack Frank of the New York Herald Tribune shows the action you can find in sand-lot 
and school baseball. First prize winner in a New York show, it was taken from 20' at 1/ 1,000 sec. at f/ 8. 

By Murray L. Becker 
Chief Photographer, Th e Associated Press 

EVER wonder whether you could make 
sports action photos like those in your 

newspapers? With average amateur equip
ment, there's no reason you can't. Be
sides adding some interesting pictures to 
your own collection, you may find your local 
editor willing to buy a few of the best. 

While covering sports, press photograph
ers ordinarily use cameras with a shutter 
speed of 1/1,000 sec., but the lack of such 
equipment need not deter you. Even if 
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your top is only 1/150 or 1/ 200 sec., you can 
freeze a lot of movemertt by shooting head
on or at a 45-deg. angle-or you can pan 
with the action as it sweeps by. The pro
fessionals who produce the photos you see 
on the sports pages use both methods. 

An eye-level camera is best for most 
sports, for you can see what is going on 
around you while keeping the area of prob
able action within the finder. Fast film 
should be used, and a lens shade is an ex
cellent idea. You can avoid missing a lot of 
shots by using a focusing footage scale in
stead of a rangefinder. If your camera does 
not have a footage scale, make one by plac
ing permanent markers on the camera bed 
(if it is that type) for various common dis
tances. This will permit a quick change of 
focus for any desired shot. 

Sports action never waits. Because of this, 
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Ring lights ma ke it possible t o shoot fights without fla sh. At the ring sid e, 1/ 150 sec. at f/ 4.5 on fast 
film will g ive excellent resul ts. Good shots also can somet imes be ma d e from a close-i n specta tor's sea t. 

you should know your camera so well tha t 
you almost could operate it in your sleep. 
You also must know the game you are cov
ering. In fact, a topnotch sports photog
rapher p ractically plays the game, anticipat
ing what the next play will be and getting 
set to catch it exactly the right split second . 

In this connection, it should be noted that 
in some sports there are split seconds where 
the fast action hesitates. F or instance, a pole 
vaul ter shooting up over the bar hangs sus
pended for the merest fraction of a second 
before starting his fall. E ven a slow shutter 
speed at exactly that moment would keep 
your vaulter there for eternity-in a photo
graph. Another point to remember in stop
ping action is that the closer you are the 
faster shutter speed you must use to avoid 
a b lurry result. 

Before setting out for the ball game with 

camera in hand, there a re a few other points 
you should consider. At many of the larger 
sports events, photographers must get sp ecial 
credentials and abide by certain rules. Be
cause of this, major league baseball offers 
little opportunity for the amateur. At such 
games, press photographers generally work 
from the p ress box, shooting with a "Big 
Bertha" ( 28" to 40" lens) for closeup action. 
E ven if the amateur could afford such equip
ment, it is doubtful whether he could get 
permission to work in the already over
crowded press box. The same situation goes 
for work down on the fi eld . 

At sand-lot and most amateur contests, 
however, you can shoot right from the side 
lines, and the pictures that result often will 
equal anything that might be taken at the 
p ro game. Football, basketball, the £ghts, 
tennis, horse races, and various winter sp01ts 
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Synchronized flash brings basketba ll shots within 
the range of the amateur. This well-lig hted flash 
picture was taken from a spectato r's seat in the 
front row. At a d istance of about 30' , one pea nut 
bulb usually will yield a well exposed negative. 

In football, the photographer must anticipate the 
play so that he can shoot at precisely the right 
moment. Here, as in most other sports, a footage 
focusing scale will help you get many pictures. 
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also abound in good action that the ama
teur can get. 

In photographing baseball from the side 
lines, the eye-level camera is especially de
sirable~ One trick I learned when trying to 
catch a runner attempting to beat the throw
in is to shoot a fraction of a second before 
he completes his slide. In other words, 
shoot while he is still in the ai.r. The camera 
·shurt-et j g-· fast , but there is always a lag in 
its operation. That time lag makes the differ
ence in what the eye sees and the camera 
registers. Thus we get a split-second action 
shot that shows the runner either safe or out. 

When shooting from the side lines, re
member the cash customers. If you jump up 
at critical moments, they won't like it. Squat 
down, out of the way. Besides keeping you 
from becoming unpopular, the low angle 
probably will give a more dramatic picture. 

At almost all fight arenas, the normal 
ring lights make it possible to ta]<e pictures, 
.without flash, at l / 150 and 1/ 200 sec. at 
f/ 4.5 if fast film is used and development 
is correct. With that speed, one can catch 
all the good action without a blurry result. 
In fight pictures, you develop a second 
sense. You actually outguess the fighters. 
You learn to feel the punch coming and 
shoot the instant it lands. 

With synchronized flash available for 
most cameras, I believe an amateur also 
might well try basketball. Some excellent 
shots have been taken from a front-row 
seat. From a distance of 30' from the basket 
you could get a well exposed negative with 
one peanut bulb. I have seen good results 
made with roll-film reflex-type cameras. 

In photographing the finish of a horse 
race, you may find it difficult to concentrate 
on getting the picture while the horse you 
are betting on is coming up from behind. 
But it can be done. Keep your right eye 
glued on the camera finder while watching 
(if you must! ) your own horse with the left. 
Never keep the camera rigid and wait for 
the horses to appear in the finder. Pan with 
the· · horses, keeping the leader always in 

·v iew and shooting just ahead of the finish 
pole. In this manner, you never will lose 

~-.-~he winner. 
On the occasions when the leader is so 

far oat in front that a one-horse ·finish is 
certain, a quick change of focus will permit 
shooting back down the track to show the 
winner lengths in front, with the place and 
show horses also in the picture. A one-horse 
finish never tells the story END 
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First prize winner in the sports division of th e New York Press Photographers Show in 1946, this tennis 
shot was mode by Photographer John Lindsay of the A P with a Speed Graphic. He shot at 1/ 500 sec. at f/ 8. 

-·1 ..... 

• I 

-
Panning makes the background furry, but at the races it will enable you to use a slower shutter speed. 
Keep the lead horse in the finder while you pan , or you moy shoot the finish-and not get the winner. 
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It has power and quality, and will 

faithfully reproduce the output of 

pickup, mike, or radio tuner. 

Bfl Darru B. Buder 

ANY amplifiers claim the flattering 
title of high fidelity, but relatively 
few satisfy the major requirements 

of accurate record reproduction. It is true, 
of course, that there is a good deal of argu
ment as to just what is meant by the term, 
but all definitions agree on at least two 
things. 

Minimum Distortion 

The first requirement is low distortion. 
This means that each stage must have a re
serve of gain so that it is worked well with
in its maximum ratings at all volume levels. 
Tubes and other components tend to distort 
a signal when driven at or near their theo-

. reticallimits. While the reserve is iiJlpOrtant 
for all parts of an amplifier, it is particularly 
needed in the power-output stage. For good 
volume in an average room, only one watt 
of power is required, but occasional sound 
peaks may call for several times as much, 
and the amplifier should be able to deliver 
these peaks faithfully and without over
loading. A high-fidelity amplifier, then, 
needs at least five watts of undistorted out
put power. 

Frequency Coverage 

\Vide frequency range is the second im
portant requirement. Practically all funda
mental musical notes are below 5,000 cycles 
per second, but the overtones-the harmonics 
or multiples of the fundamental-that give 
musical instruments their characteristic 
sounds extend beyond the range of the hu
man ear to about 15,000 cycles. At the pres
ent state of the recording art, the highest 
audio frequencies cannot be put on commer
cial disks, but the best new records exceed 
10,000 cyc1es, and your amplifier should be 
capable of reaching this level without any 
falling off in output. At the lO\ver end, the 
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limit is set at about 50 cycles. Good bass 
reproduction, however, is easier to achieve 
than good treble. 

Test Results 

How does this amplifier meet high-fidelity 
requirements? Actual tests were made on 
several units built from the same plans with 
similar but not identical parts. In each case 
the output was measured at 9 watts or more 
before distortion became audible; at 5 watts 
distortion read less than 2 percent. Fre
quency response proved virtually flat from 
50 to 10,000 cycles-that is, all notes be
tween these limits were amplified about 
equally. 

Because the amplifier has power as well 
as quality, it can be used not only with a 
radio tuner and record player as a complete 
radio-phonograph combination, but also with 
a microphone to make a public-address sys
tem. 

Construction Notes 

The. first, or phono-input terminal, 11, is 
followed by an equalizing network, R1 and 
C1, and then by a 6SJ7 input amplifier. 
When this tube is wired as a pentode,' the 
gain of the stage is more than 100. Since 
this is much greater than will normally be 
needed, an alternative circuit is given in the 
drawing. Tying screen and suppressor grids 
to the plate changes the tube to triode oper
ation, and makes it possible to omit several 
components. As a rule, triodes give lower 
output than pentacles, but also have less 
tendency to produce distortion. Unless you 
intend to use the amplifier for public address, 
you will . find the triode circuit completely 
satisfactory. To find where the wires go, 
simply lay the shaded portion of the dia
gram over that part of the original which is 
drawn inside the broken-line box, so that the 
connections V, Y, and Z coincide. 

For the second stage a 6N7 is used as a 
phase inverter in a self-balancing degenera
tive circuit. Part of the output of the first 
triode inside the tube envelope is fed back 
to the grid of the second triode in opposite 
phase to the original signal. This produces 
the out-of-phase signals that are fed to the 
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These three units and a carrying case in which the speaker is baffled make a complete portable PA system • 
• 

push-pull grids of the 6F6s. Strong signals 
from a microphone or tuner may be fed di
rectly to the 6N7 through input terminal 12, 
thus by-passing the equalizing network and 
first amplifier as well as the volume ( R2) 
and tone (R7) controls. Since microphones 
and tuners vary, try both inputs and use 
the one that gives best results. 

Tone control, in itself, is usually a com
promise with high fidelity. A condenser and 
variable resistor silence upper-frequency 
noise merely by shunting these frequencies 
to ground. But while this gets rid of the 
noise, it also loses the notes with which it is 
mingled. Many high-fidelity enthusiasts feel 
that a small amount of noise is preferable to 
tone-controlled music. To satisfy both sides 
of the argument, R 7 has been connected di
rectly to switch Sl, making it possible to cut 
it out of the circuit entirelv . 

• 

Two 6F6s in push-pull form the heart of 
the power-output stage. They are connected 
as triodes in the interest of low distortion 
and high speaker damping. A 5Y3-GT is 
used as the full-wave rectifier in the power
supply circuit. 

The entire amplifier is mounted on a 
standard 2" by 7" by 13" metal chassis. As 
can be seen in the photographs, the space is 
not used tightly and a smaller chassis may be 
substituted if cabinet dimensions demand it. 
Power-supply components are placed at one 
end and the input stage at the other, while 
the phase inverter, output tubes, and output 
transformer occupy the center of the chassis. 
The principal precaution to be observed in 
wiring is to keep the AC filament leads 
spaced as far as possible from the grid leads, 
especially in the sensitive input stage. It is 
also suggested that the 6SJ7 socket be 
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The input stage at one end of the chassis is isolated from the heavy-duty power and filter components. 

mounted on live-rubber grommets to reduce 
any tendency toward microphonics. 

Pickup and Speaker 

So far as actual sound quality is concerned, 
a high-fidelity phonograph amplifier is no 
better than its pickup and speaker, so a few 
words on these may be in order. Crystal 
pickups are used almost universally today 
because of their low cost, high output, and 
generally good performance. As a rule, pick
ups of low output voltage have slightly bet
ter quality than the high-output types. Since 
this amplifier has such an abundance of pow
er, the choice of a pickup should be made for 
quality rather than output. Better pickups 
are also noted for light weight; many differ
ent ones are now available with a needle 
pressure of about 1 oz. With most records, 
crystal pickups have higher output at low 
frequencies than at high. Therefore some 
form of equalization is needed to boost the 
treble. In this amplifier it is accomplished 
by Rl and Cl. Note that these are in the 
circuit only if the pickup is connected at Il. 

The speaker selected should be capable of 
handling the full power of the amplifier with
out overloading and distorting. Mount it in 
a solid baffie of adequate size. For best bass 
reproduction, a speaker of at least 12" diam
eter is recommended. Speakers of the coax
ial type, consisting of a small high-frequency 
cone, a large low-frequency unit, and a di
viding network, give maximum coverage but 
are quite costly. The better permanent-mag-
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net speakers now on the market give very 
satisfactory response and are priced much 
lower. For public-address work, two or even 
three speakers may be used. If they are 
identical, connect similar terminals together; 
if they are not, experiment with the con
nections until you get the speakers in proper 
phase. See that the units are at least five 
feet from the mike, pickup, and amplifier. 
\Vhen they are grouped too closely, acoustic 
feedback or "howls" may occur at high 
volume levels. END 

LIST OF PARTS 

R1: 2.2 meg., % watt. 
R2: 1-meg. volume 

control. 
R3: 1,500 ohms, 

1,6 watt. 
R4: 1 meg., IJ~ watt. 
R5, R14: 270,000 

ohms, % watt. 
R6: 47,000 ohms, 

% watt. 
R7: 100,000-ohm 

potentiometer. 
R8. R12. R13: 470,-

000 ohms, % watt. 
R9: 3,300 ohms, 

%watt. 
RIO. Rll: 100,000 

ohms, % watt. 
R15: 800 ohms, 

5 watts. 
R16: 2,000 ohms, 

5 watts. 
C1: 750 mmf., mica. 
C2: 25 mfd., 25 volts, 

dry electrolytic. 
C3: .05 mfd .. 400 

volts, paper. 
C4, C10: 8 mfd., 450 

volts, dry electro
lytic. 

C5, C8, C9: .1 mfd., 
400 volts, paper. 

C6: .005 mfd., 400 
volts, paper (if 6SJ7 
is pentode), or .01 
mfd. (if used 
as triode). 

C7: .02 mfd., 400 
volts, paper. 

CU, Cl2: 20-20 mfd., 
450 volts, can type, 
dual electrolytic. 

T1: 10-watt universal 
output transformer. 

T2: Power transformer, 
350-0-350 volts, 
100 rna.; 6.3 volts, 
3 amp.; 5 volts, 
2 amp. 

LI : 10-hy, 100-ma. 
filter choke. 

SI: SPST on R7. 
S2: SPST toggle. 
Speaker, cha~sis , tubes, 

sockets, misc. 
hardware. 
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Above, the bSJ7 amplifier is wired as a triode, and C3, C4, R4, and R5 have bean omitted from the circuit. 

CRYSTAL 
PICKUP 

r*i.~l~t Rt 
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- -------------------------, 
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Two input circuits make it possible to leave both pickup and tuner permanently connected to the amplifier. 
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Sh aft Can Be Clipped. Aluminum 
shafts are now used on Clarostat controls in 
place of the usual steel rod. Instead of saw
ing it to length, the serviceman can simply 
clip off the excess with a pair of heavy
duty wire cutters. 

Control Tunes Four Circuits. A 
new ham transmitter, first to be manufac
tured by the Hammarlund Manufacturing 
Company, features a device that tunes an 
oscillator and three multiplier stages with 
one control. It is said to be the first time 
this has been done without loss of efficiency. 
The 20-watt transmitter is shown above 
(right) with a companion modulator; the 
two units make a complete phone rig. 
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Wire-Recorder Foundation. Ex
perimenters who have put off building their 
own wire recorders because of the difficulty 
of making the magnetic head and wire
transporting mechanism will now be able to 
buy a foundation unit including these essen
tials. It is made by the Webster-Chicago 
Corporation, and has a constant-speed motor 
geared to record at 2' per second and rewind 
at seven times that speed. 

GermaniUJD Varistor. For tele
phone or telegraph modulation, full-wave 
meter rectincation, ·or other applications 
where four matched 

. and balanced diodes 
are needed, Sylvania 
offers the plug-in unit 
shown at the right. It 
contains four german
ium crystals similar to 
the 1N34. Forward 
resistance of the di
odes is matched to 
within 2.5 percent. 
Point contact reduces 
capacitance and ex
tends the useful fre
quency range. 

Resistors Are Ribbon-Wound. 
A new type of noncarbon resistor with the 
accuracy of wire-wound ones is being manu
factured by Continental Carbon Inc. of 
Cleveland. It is made by _winding metal 
resistance film around a low-loss ceramic 

base, and is said to re
main accurate within 
2 to 5 percent despite 
overload and tempera
ture or humidity 
changes. Ratings 3tP 

from ~ to 5 watts and 
· values from 1 ohm to 
100 megohms. . 
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Contact Mike 
Boosts Music 
PRACTICALLY any radio can be used as 

an electronic booster for your violin, gui
tar, piano, or similar instrument. A contact 
microphone feeds the music into the ampli
fier section of the radio. If the set has a 
high-gain .audio system, the electrical con
nections may be made directly; a typical 
installation is shown in the drawing at the 
lower right. 

Radios that don't give all the amplifica
tion you want can be pepped up with an
other .audio stage as shown in the diagram 
below. Tube Vl is the detector-amplifier 
already in the receiver-probably a 6SQ7, 
12SQ7, 6SR7, or the like. Break the grid 
circuit at the point marked X, and wire in 
a switching jack as shown. For AC-DC sets 
using 150 rna. tubes such as 12SA7, 12SK7, 
50L6, or 35Z5, the extra tube and associated 
parts values are given in column A below. 
Other AC-DC sets with 300 rna. tubes 
( 6SA 7, etc.) take the values in column B. 
Column C applies to straight AC sets with 
such tubes as the 6SJ7, 6SA7, and 6SK7. 

For sets of the last type, connect the heat
er of V2 in parallel with those already in the 
circuit; in the case of all AC-DC sets, wire 
it in serie!. with the other tubes at the 
ground side of the line.-WILLARD MoonY. 

Rl: .5 
R2: 2.4 
R3 : 2 ,400 
Cl: .0015 
C2: 5 
C3: . 05 
V2: 12SJ7 

~CK 

.'5MEG. 

TABLE OF VALUES 

A B c 
meg. .5 meg. .5 meg. 
meg. 2.4 meg. 2.5 meg. 
ohms. 2,400 ohms. 1,.500 ohms. 
mfd. .0015 mfd. .0015 mfd. 
mfd., 25 v. 5 mfd., 25 v. 10 mfd., 25 v. 
mfd . .05 mfd. 

6SJ7 

TO 

TOB+ 

• 

.05 mfd. 
6SJ7 

FIRST AUDCO 
TUBE IN SET 

A little rubber cement was used to attach the con
tact microphone to this flat-top guitar. You can 
find the best place for the mike by actual trial. 

. . . ' . 
' . . 

, . ... . ..~ . . . < . . . 

Contact microphones come in a variety of styles, 
with hand and foot controls. The two models sh.own 
above are made by Amperite Company, of New York. 

FI~ST AUDIO TUBE 
IN SET ( 75, 6SQ71 

6Q71 ETC.) 

TO SECOND OET. 
IN SET--....,... 

.O!SMFD. I 
I 

L~ CONTACT 4 "'VOI..UM E 
~MIKE .0~ M FD. ":;;:"' CONTROL-::!':'~! 

The diagram above shows a simple installation be
tween the detector-audio stages; at left, a more 
elaborate method, using an extra amplifier tube. 

SEPTEMBER 1947 207 

r • 

II 
II .. . 

Cllpyngh'ed m tenal 



, 

• 
. . . .... .. . . . . . . . . ,... -,. ,. 

~ · .. ; ~ .. < • • 

~ .· . . :. J • < . . : ? 

. 

. 0~ •• 

< < 

' 
I 
< 

. . 

• 

' 

' . < 

I • 
-i 
' 

... . 

< . .. . :...... . -

< 

' ; 

A compact air-gap motor, right, is shown with a 
conventional unit of equal power. The new motors 
ore being produced in sizes from 1/J to I 0 hp. 

APPUANC.E 

PLUG "-"' ._,-~i:J 

3-WAV OUTLET 

~ondenser ~uts Interference 
AT LEAST part of the radio interference 

caused by electric shavers, vibrating tools, 
and similar appliances can be eliminated by 
placing a condenser across the line at the 
noise source. Tape a .01-mfd. 600-volt ca
pacitor into one· side of a three-way outlet 
and plug the appliance into another side of 
the same outlet.-RALPH S. WILKES. 
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Pancake l'lotor Saves Space 
RECENT developments in manufacturing 

technique have made it possible for Fair
banks, Morse & Co. to put into commercial 
production a line of axial air-gap motors 
that are both smaller and lighter than con
ventional motors of the same power. Stator 
and rotor cores are constructed as relatively 
flat dis!<s, and the rotor turns in a plane 
parallel to the field faces. The new motors 
are especially suited for flange mounting on 
power tools. They may be used in direct
drive or belt application; for the latter, a 
special base is provided in which the entire 
motor can be quickly pivoted in order to 
obtain proper belt tension. 

1,000-WATT 
BOWL 

HEATER 

....___._ IOEED-TH~OUGH 
TOGGLE SWITCH ............. 

.--...1 

1,200-WATT 
THE~MOSTATIC. 

SWITCH PLUG 

Thermostat ·Warms Nursery 
BECAUSE of uneven heat distribution in 

my home, bringing the second-floor nursery 
to a comfortable temperature resulted in 
overheating the. living quarters on the lower 
floor. To obtain proper regulation, I rigged 
up a nursery-heating system that is both in
dependent and inexpensive. It consists of 
a 1,000-watt bowl heater and a bellows
type, screw-adjusted thermostat such as is 
used for poultry incubators. Trial and error 
determined the screw setting that kept the 
room at the desired temperature. An extra 
feed-through switch across the thermostat 
allows the current to be kept on when extra 
heat is needed, as at bath time or when 
dressing the children.-JoHN S. PARSoNs. 
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Buffet Sandwich Board Is Shaped Like Palette 
FoR making and serving sandwiches at 

informal parties, or preparing vegetables in 
the kitchen, a cutting board of 3/ 16" or ~~" 
hard composition board adds a decorative 
touch if sawed out in the shape of an 
artist's palette. The material is waterproof, 

Marking Your Garden Ro"·s 
r···· .. : SMALL glass jars with 
' :. screw t ops make good 

:Yj waterproof and wind
~ proof markers for the 
~ rows in a vegetable gar
:~ den. Nail the lid to a : ~ 

: stake and insert the 
' ' empty seed package be-

fore putting the lid back 
on. The date of the plant
ing may be written on the 
package also, if desired, 
to provide a record of 

. .J growth.-W. H. FuLKER. 

Lacquer Polished by Buffing 
HIGH glosses like that on plastic can be 

obtained by buffing many hard lacquers on 
a muslin wheel. Use a soft wheel with one 
to three cardboard disks between the cloths. 

Fine finishes are possible on metal and 
close-grained hardwoods. Round sharp edges 
and apply three coats of lacquer, letting the 
last dry overnight. Run the wheel at 3,500 
r.p.m. Use a cake lacquer-buffing compound, 
and polish :finally with lime composition. 
Sponge off any :film with benzine. 

needs only a coat of linseed oil for a finish, 
and will stand repeated washing. 

A set of different sizes may be made and 
will take no more space than one wood 
board when hung on a wall peg. Merely 
vary the size of the squares.-W. A. Co~T'\VAY. 

~lounting Quiets Contpressor 
NOisE and vibration of an air compressor 

hung from the joists to save space proved 
excessive in the house above. To quiet it, I 
made hooks of ~~" welding rod and brazed 
them to both ends of lengths of 7 / 16" door 
spring. Hanging the upper hooks on lag 
screws inserted through rubber bushings, I 
hooked the lower on %" by 1 0" bolts on 
which the unit is set. No other platform 
was found necessary.-JOHN G. LowNSBERY. 
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By Frank McCarty 

I F THEY are to do efficient heating, the 
burners of a kitchen gas range must be 

kept clean and regulated. Degreasing com
pounds are an1ilable for cleansing both re
movable parts and the oven to eliminate one 
cause of kitchen odors. In stubborn cases, 

Burners are easily lifted out of the top of the 
range for cleaning. A commercial degreaser or a 
hot solution of household ammonia followed with 
rinsing in hot water clears the orifices. 

Gas admission on the double-duty type of burners 
is also controlled by two valves. Unscrewing ad
mits more gas. With the ha ndle half on, the 
low flame burns ; full on puts both in use. 
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use a solution of 1 cup ammonia in 2 qt. 
hot water, or treat the oven with ammonia 
fumes. Rinse degreasing solution from burn
ers with hot water and dry them thoroughly 
- a few minutes in the heated oven will do
before putting them back in place. 

Repairs such as those required by broken 
door springs and loose h andles can be made 
easily by the average handy man. He should 
also be able to patch or replace a burned
out oven lining and install new insulation 
if necessary. Both soft and hard asbestos 
are suitable insulating materials, but fire
proof rock-wool blankets like the original 
ones are available cheaply at most building
supply houses and lumberyards. 

Steps in cleaning, adjusting, and repairing 
typical gas ranges are illustrated on this and 
the following two pages. 

. 
When the burners are put back in place, the air 
and gas should be adjusted. The most efficient 
flame is pale blue and noiseless and %" to 1h" 
high. Too much air causes hissing. 

With an automatic pilot, a little gas escapes from 
a slit or holes in the burner, flows up a tube, and 
is lit by the pilot flame ; flashing back, it lights 
the burner. A razor blade cleans the burner slit. 
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Frequent wiping of the drip pon under the burners saves trouble. Use a degreasing compound if necessary. 

One simple, common type of burner has a rotating 
shutter to admit air. It can be adjusted when a 
screw is loosened. After the correct setting has 
been made, retighten the screw carefully. 

Most pilots have a yellow flame and no adjustment 
for air. Turn a valve or screw as shown or under 
the jet end for a small, steady flame. A clogged 
opening can be cleaned with a wire or needle. 

Another type of burner has an air adjustment in 
the form of a shutter on the end of the base and 
also requires loosening a screw. The one shown 
has a high- and low-flame valve for each burner. 

With the bottom, broiler pan, and racks removed, 
an oven can be scraped of batter and grease. The 
burner, being inverted, rarely requires cleaning. 
Adjust it like the top burners. [Turn the page. ] 
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To soften baked-on grease, pour '12" of ammonia in 
a pan and lay in a cloth pad to act as a vaporizer. 
Plug the back flue and close the door; then after 
12 hours wash thoroughly with soap and water. 

Actual oven temperatures can be checked against 
those indicated on the control dial by comparison 
with an oven thermometer. Correct any difference 
by loosening a setscrew a·nd resetting the dial. 

I I 

SPRING BREAJ<S 
HER!;: 

~ 
~'-._FORI\A 

REMOVE ·1 

~ EYE A.T END 
OF BREAK AND 
MAKE NEW 
SHANK 

HANDLE SCREWS 
I=OR ACCESS TO 

SPQINCG.S 

WITH EYES 

Oven-door springs are either in the body of the 
stove or behind the lining of the door. Breaks 
are usually at either end of the shank. The old 
spring can be salvaged by adding a new shank. 
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This type of oven burner has all the adjustments 
exposed and is handled as any other. At right is 
an automatic oven pilot similar to the pilot for 
the burners on the top of the range. 

Plastic burner handles loosen when the spring in 
them breaks or wears. They can be held tight by 
a socket-type setscrew put flush in a drilled and 
tapped hole. It will be practically invisible. 

A burned-out oven lining can be repaired with a 
sheet-iron patch held by self-tapping screws if 
the hole is small. An entire new lining can be 
bent from black sheet iron and bolted in place. 
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Welded Pipe Forms Removable Footb•·idge 
WHERE it is occasionally necessary to re- _.,.....,.._.r-r:r-....,.-~........,-~:--,., 

open a drainage ditch or burn off weeds~ a 
footbridge like this may be swung aside as 
a unit simply by hooking the line of a winch 
truck around it. 

The base consists of two lengths of 2W' 
pipe welded 26" .apart on centers by means 
of transverse ties . of ~" rod at 36" intervals. 
End pieces of 2W' pipe have two 6" -long 
nipples of 2" pipe welded on at right angles 
to enter the open ends of the long pipes. 
Handrails of ~, rod are welded to the long 
pipes. Flooring is made from two 2" by 12" 
planks held in position by cleats nailed be
low the supporting pipes.-ELTON STERRETT. 

Buller Posts Guard Sliding Sl1op Doo•·s 
IF THE sliding doors of a shop are apt to 

be damaged by vehicles driving in or out, 
two posts of 6" pipe set into the concrete at 
either side of the driveway will give them 
protection. The photo at the right shows 
how it was done at one plant. 

After the pipe had been installed in the 
driveway, four ~, reinforcing rods were 
placed inside and the pipe poured full of 
grout. When this had set, the pipe there
fore had several times the rigidity of a 
simple pipe post and also was protected 
against internal rust. The outside was coated 
with aluminum paint to con-espond to the 
building. · 

Located at the extreme end of door travel, 
the posts also serve as a mounting base for 
the guide rollers that keep the doors in their 
track at floor level. This prevents banging 
of the doors by the wind and reduces wear 
on the overhead track. 

0 

SASH 
PUl.LEY WIRE WORK 

Turnbuckle Adapted as Cla1np 
WHEN wide boards are to be edge glued, 

clamps can be improvised from turnbuckles, 
sash pulleys, and picture-frame wire. 
Mounted on one edge of the boards, the 
sash pulley assures uniform tension of the 
wire on each side of the work. A block of 
wood on the opposite edge prevents the 
wire from cutting.-F. E. AvERILL. 

• 

' .... ; 

If a driver should turn too short, a post set in 
the concrete on either side of the driveway like 
this will prevent shop doors from being damaged. 
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WITH a simple aspirator-type vacuum 

pump, it is possible to perform many 
interesting experiments with air at reduced 
pressures. Available at low cost from scien
tific supply houses, such pumps produce 

·suction when used on a water faucet. They 
work on the principle that water rushing 
through a long tube drags in air through a 
shorter side tube, or to put it more scien
tifically, water passing through a venturi 
tube reduces atmospheric pressure in a tube 
entering the venturi. For use in the lab, this 
suction may be harnessed by attaching a 
length of rubber tubing to the side tube. 

Feather Falls Like Coin. With a 
vacuum pump, you can duplicate a classi
cal experiment that proves a feather and 
coin fall at the same rate in a vacuum. Place 
a tight stopper in one end of a glass tube 
that is at least 24" long and an inch or two · 
in diameter. In the other, place a one-hole 
stopper with a glass tube connected to the 
pump tubing. Using a scrap of paper and 
a nail, try the experiment first with normal 
air pressure, inverting the tube quickly to 
start both objects falling together. Then 
evacuate the tube and see the difference. 
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Screw the threaded end of the pump, rig ht, into a 
faucet, and press rubber tubing on the short tube . 

• 

• • 

• 
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Fountain Flows Inside Jug. A 
novel fountain may be produced with the 
setup illustrated here. Get a large glass jug 
and a bottle that is small enough to go 
through its neck, and one-hole stoppers to 
fit both. After filling the bottle half full 
of colored water, thrust to the bottom a 
glass tube that has been drawn to a fine 
jet at the upper end. Lower the bottle to 
the bottom of the jug, attach the vacuum 
pump, and apply suction. As the air pres
sure in the jug is lowered, the greater pres
sure in the bottle forces water out the jet. 
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Balloon Blo•~s Itself Up. Ordinar
ily, you expand a toy balloon by increasing 
the pressure inside, but here is a method 
that accomplishes the same result by re
ducing the pressure-outside. Inflate a bal
loon with just a little air, squeeze it into a 
gallon jug, connect the jug to the vacuum 

Boiling Point Reduced. A liquid 
boils at the point where its own vapor pres
sm·e equals the pressure of the atmosphere 
pressing down on it. Hence, if the atmos
pheric pressure is reduced, the boiling point 
is likewise reduced. You can demonstrate 
this by placing some lukewarm water in a 
2-oz. bottle and reducing the pressure in 
the bottle with your vacuum pump. The 
water inside will boil violently until it cools 
to a temperature just slightly above that 
of the water flowing through the pump. 

I 

! 

pump, and start the pump. As air is drawn 
from the jug, the greater pressure inside 
the balloon will cause it to expand. This 
illustrates why man-carrying balloons have 
safety valves to relieve excess pressure at 
high altitudes and why they are not com
pletely filled on leaving the ground. 

Boiling Produces lee. While boil
ing, any liquid extracts heat from its sur
roundings. In the experiment at the left, 
the boiling water gets heat from the bottle 
and surrounding air. Consequently, these 
are cooled. This cooling effect may be carried 
to an ice-producing stage by substituting for 
the water a low-boiling-point liquid such 
as acetone. Moisten the outside of the bottle 
with water and stand it on a cardboard box 
or other insulation. As pressure is reduced, 
the moisture on the bottle will freeze. 

-;~ 
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Bl&iltling Tile lJ setl as D•·ain 
WHEN regular drain tile is unavailable, 

square or rectangular building tile will make 
a good substitute. It is sometimes even 
superior because of its shape. 

Used, as in the photo, for draining a base
ment into which water was seeping, rec
tangular tile fitted easily into a ditch cut in 
the floor near the leaking wall. The cost 
was the same as that of drainage tile. 

Polishing Plastic Edges 
ScRAPING the edge of clear plastic to a 

dull finish before final polishing will save 
much time. A scraper for the work can be 
made from a length of steel such as an old 
power-hacksaw blade or a good wood 
scraper. Grind the cutting edge square, and 
then sharpen with the square edge flat on a 
carborundum stone. Touch up with an 
India stone or other fine-grit stone, and 
hone to a mirrorlike finish on a leather strop. 

To use, hold the scraper at a slight angle 
and draw its edge along the edge of the 
plastic. When a smooth, dull finish is ob
tained, polish with compound. If the plastic 
is very rough, sand with 3/0 sandpaper 
before scraping.-ELI S. EISENHARD. 

216 POPULAR SCIENCE 

Tool Rest Gauges Depth 
SwuNG across the bed of a woodworking 

lathe, the tool rest serves as an excellent 
stop when holes of the same depth must be 
bored in pieces of different length. The 
sharp edge of the tool rest i~ turned toward 
the tailstock. It will then stop the work at 
the same spot each time, the pieces to be 
drilled being fed against a bit chucked in 
the headstock.-GLENN A. WAGNER. 

FILE OUTWARD IF 
WEAR MARKS 
ARE CENTERED. 

'skl 

. 

- WEAR MARKS SHOW 
AGGED CASING. 
ILE UP. 

@) v s 
~-~ ~F 

' 0 

0 

' " ..... -~ 

" 

@) 

-

~ 
HAS 

MARKS SHOW DOOR 
SAGGED. FILE DOWN. 

Making a Door Stay Shut 
MucH easier than resett~g an offending 

strike, when the latch of a door lock will not 
catch properly, is the alternative of £ling the 
slot a little larger. Don't try to do this on 
the jamb, but remove the strike and clamp 
it in a vise for the job. It can then be re
placed and the screws put in the same holes 
without plugging and respotting them, or 
enlarging the mortise. 

Wear marks on the strike usually show 
whether it was too high or too low for the 
latch. If these are lacking, the latch has not 
been passing far enough inward, in which 
case the outer edge of the slot needs to be 
enlarged. Frequently no more than 1/16" 
of metal need be filed off. 

.. . . 
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HERE are five errors in handling wood
working tools, some of them common. 
How many ·can you spot? Compare your 
answers with those printed upside down. 

·p.nm8 ~ s~ w~t..p l (}pun 
p(}p(}(}U S! l~(}iO v ·sa~pa {<>S!t.P aq~ l~au 
OOl S! l{O!l{.M '(}O~lq aql (}A0W(}l OOA U(}l{M 
Sl a8ug lllO S(}l!AU! lU(}W;)8U~ll~ S!l-{.1 'Sl 

·qo~(} lOJ p9paau 
s~ lUa~l~dwoo 10 a AOOl8 aw1~das v ·w alfl 

Kitehen-Mateh Ball Fence 
Is Unusual Pipe Raek 

A FEW minutes with a handful of wooden 
matches, a razor blade, and some good glue 
will provide you with an interesting pipe 
rack. Two or more pipes can be supported 
simply by varying the length of the fence. 

The base is ~, plywood or other thin 
stock cut to required size. Cut the matches 
off just behind the heads, and cut also some 
short match lengths to separate the rails at . 
the twp outer ends. A drop of glue should 
be sufficient for each joint. The zigzag de
sign gives considerable strength. 

Finish with paint or varnish when the 
glue is dry. Use a camel's-hair brush for 
coating the rails.-CLIFTON MORRIS. 

WALL TOOL RACKS 

Slfnp l9.M~lp ~ U! l (}l[l(}.80l S(}[!J .8umd 't 
' '[lO.M [~laW A:J\-ea q IOJ q.8noua A:[ 

-8 UOJlS l[!llq lOU S! (}S!A S,l a'[lO.MpOO.M V 'S 
'.M"B(O e .8u! 

-'(Wlq JO '[S!J OS('C Sf (}J(}l(llllq 'd!l8 'C 8uma .8 
JO SU~(}W (}AlPaHa ue ll(}lJO Sf fl'CU SS(}{pWlJ 
~ lStJ!~8~ SM~p J;}WW'Cl{ atp .8U!A!lQ '3 

'll!P 
A:np.8 A:q uOI! auu1d dl{l JO 8umnp SlUaJ\ald 
S!l{~ 'lJ::m a q (}l[l JO pua a w eiJ a l(l uo 8unsa1 
;}01 (}l{l l{HM A'Cll at[l U! lJ laS 10 (}P!S sn uo 
l! A:e[ 'aue{d e 8u!sn l 3lJV 'T :sHaMSNV 

,........., . ·-·--
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t 

Two headless matches glued onto the base in front 
of each rail section are stops for the pipe bow.ls. 
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Count the drops of soap solution needed to produce stable suds on the surface of distilled water and on 
an equal amount of hard water. You then will have an indication of the relative hardness of the latter • 

.,."'• o """~c" .f 
"'"'"' ""• , • • 4 

Until recent years, ordinary washing soda was the 
agent most frequently used for home softening of 
water. Soap added to water softened in this way 
produces suds about as freely as in soft water. 
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No~, however, you have a choice of such agents as 
these. Oakite precipitates the hardness, Calgon 
ties it up in complex compounds, while Dreft, one 
of the new synthetic detergents, just ignores it • 
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BECAUSE water is such a good solvent, 
it is never found absolutely pure in 

nature. Even while falling as rain, it takes 
oxygen, nitrogen, and carbon dioxide from 
the air. As it runs over rocks and through 
soil, it dissolves salts of calcium, magnesium, 
and other elements. If it reaches you with 
less than 100 ppm (parts per million ) of 

· such mineral salts, it is said to be soft. 
If there are more, it is called hard. 

Since mineral salts form scum in wash 
water and crusts inside boilers and pipes, 
hard water has long caused a lot of in
convenience and costly damage. Thanks, 
however, to better methods of removing the · 
offending chemicals, new compounds that 
render them inactive, and synthetic deter
gents that do not react with them, both 
inconvenience and cost are now less. 

Hard water is a costly nuisance chiefly 
in the processes of cleaning and heating. 
Soap usually consists of a salt of sodium with 
some organic acid, such as stearic or oleic. 
Dissolved in water containing calcium or 
magnesium, soap reacts by a double decom
position process, forming insoluble, sticky, 
and curdy stearates or oleates of these 
metals. Until enough soap is added to react 
with all the hardness, the soap has no 
power to clean. Furthermore, when cleaning . 
finally becomes possible, the sticky and in
soluble salts make it more difficult. 

In heating systems, the effects of hard 

. 
In water containing a little iron, soap produces a 
pale precipitate. If washing soda is added, this 
looks even worse. That it actually is not may be 
shown by placing a strip of wh ite cloth in each. 

water may be still more serious. When 
water containing carbonate hardness is 
heated, an insoluble scale is deposited inside 
the pipes and boilers. Even in a thin layer, 
this scale 1·educes the transfer of heat to 
such an extent that the boiler metal may 
become overheated and corrode excessively 
or crack. Layers sometimes become so thick 
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Various carbonates dissolve much more readily in 
water containing carbon dioxide , as at left. Such 
water is said to have temporary hardness because 
boiling , as at right, precipitates the carbonates. 

After the strips have been rinsed and dried , the 
one from the hard water turns a rusty brown. The 
second precipitate, however, rinses out easily 
and the strip of cloth will dry to a pure white. 
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By evaporating some hard water, you can solidify 
the salts that make it hard. Push tubing through 
a one-hole stopper in a 500-ml. flask, adjust so 
the tube is 'h" above the dish bottom, and water 
will rise in the dish only. to the end of the tube. 

As the water boils away, more will descend, and 
finally only solids will remain. Magnesium and 
calcium salts are white, those of iron are brown. 
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in pipes that the water flow is seriously 
impeded- or even stopped. Noncarbonate 
hardness also forms scale in steam boilers as 
the water boils away. 

To combat the effects of hard water, 
modern chemists have devised three meth
ods: 1, precipitation of the hardness by 
boiling or chemical action; 2, treatment of 
the water with chemicals that prevent curd 
formation and boiler scale; 3, where cleaning 
oply is important, the use of detergents 
(other than soap) that clean but do not 
react with hard water. 

Water containing carbonate hardness is 
sometimes referred to as "temporary" ha1·d 
water, because mere boiling is sufficient to 
soften it. Such water owes its hardness to 
dissolved calcium bicarbonate and occa
sionally smaller amounts of the bicarbonates 
of magnesium and iron. These are produced 
by the reaction of wat~r containing carbon 
dioxide with the normal carbonates of these 
metals. When such hard water is boiled, the 
bicarbonates are decomposed, forming in
soluble calcium carbonate, iron carbonate, 
and magnesium hydroxide. These settle out, 
leaving the water soft. 

The reactions that cause the formation 
and destruction of carbonate hardness are 
easily demonstrated. Shake a few specks 
of precipitated chalk (calcium carbonate) 
in about 10 mi. of distilled water in a test 
tube. Like pure water flowing over lime
stone rock in nature, this water dissolves 
virtually none of the chalk, but forms with 
it a milky suspension that settles out. 

In a second test tube, shake an equal 
amount of chalk in water that contains car
bon dioxide-carbonated water, or distilled 
water through which carbon dioxide has 
been bubbled for several minutes. This time 
the chalk dissolves and a clear solution 
results, duplicating what happens in nature 
when rain water charged with carbon 
dioxide flows over limestone. The water 
in this tube now has c~rbonate hardness. 

As a demonstration of how such hardness 
may be removed, heat the water in this tube 
to the boiling point. The excess carbon 
dioxide will be quickly driven off and the 
clear water will be whitened by a precipitate 
of the original normal calcium carbonate, 
which will settle to the bottom. 

Although boiling offers an easy method of 
softening small quantities of such water for 
purposes of washing, water with carbonate 
hardness is softened on a large scale and for 
boiler use by treatment with lime and soda 

. I 

1 
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ash (sodium carbonate). Unfortunately, the 
use of Hme is not feasible for the average 
homeowner because it must be added in 
exact amounts that V<lry with changes in 
the carbonate content of the water. A slight 
excess would actually harden the water. 

A second type of hardness produce's what 
is known as "permanent" hard water. This 
hardness usually consists of the sulphates 
of calcium and magnesium, with sometimes 
smaller amounts of the chlorides of these 
metals. Boiling does not alter these salts. 
They must be removed chemically. 

In the past, the chemical most frequ ently 
used for home softening of this type of hard 
water has been common washing soda 
(hydrated sodium carbonate). This reacts 
with the hardness and forms a precipitate of 
calcium, magnesium, or ferrous carbonates. 
It is far cheaper than the extra soap that 
otherwise would be needed. 

Trisodium phosphate, abbreviated as TSP 
and the basis of several proprietary products 
(for instance, Oakite) , is another household 
water softener that has become popular in 
recent years. It precipitates tricalcium phos
phate, magnesium phosphate, and iron phos
phate. Although TSP is more expensive than 
washing soda, the resulting precipitates are 
finer than those of the cheaper material and 
consequently easier to wash away. 

Sodium hexametaphosphate, sold under 
the trade name of Calgon, is an excellent 
softening agent that works on a principle 
entirelv different from the two first men-

• 

tioned. It forms complex compounds with 
the hardening elements in the water, pre
venting them from reacting with soap or 
producing boiler scale. Since the compounds 
remain in solution and no precipitate is 
formed, the water stays as free from sludge 
~s does soft water. 

Comparative tests will show the differ
ences between soft water, hard water, and 
hard water that has been softened by vari
ous methods. If you have no hard water for 
the experiment, some can be made by add
ing a few grains of calcium chloride, cal
cium sulphate (plaster of Paris), or mag
nesium sulphate (Epsom salts) to a glass 
of water. 

For the experiment, set up a series of tum
blers- one containing soft water, a second 
containing hard water, and others contain
ing hard water softened with washing soda, 
TSP, and Calgon, if you have all of these. 
Add a small and equal amount of pure soap 
flakes or granules to each glass and shake 

• 

it. You should be able to observe all the 
differences previously described. 

To witness the newest method of conquer
ing hard water without even bothering to 
soften it, add a little Dreft or Vel to another 
glass. These new synthetic detergents con
tain no soup at all, but they produce copious 
suds and clean well because thev do not • 
react with the hardness. 

You may determine the amount of soften
ing agent that must be added to any partic
ular hard water by means of a simple suds 
test. Prepare a standard soap solution by 
dissoh-ing 5 grams of castile soap in 100 mi. 
of warm 80-percent alcohol and then filter
ing. After placing a measured amount of 
distilled water in a clean bottle, add the 
soap solution drop by drop with shaking 
between each drop. Add soap until a foam 
covers the surface of the water and remains 
for half a minute. 

Now replace the distilled water with an 
equal amount of hard water and add soap 
as before, noting the difference in the num
ber of drops required to produce the same 
foamy condition. Keeping the amount of 
water constant, make a series of separate 
additional tests, adding different measured 
quantities of the softener to the water and 
emptying and refilling the bottle for each 
trial. Always add the softener before the 
soap or the latter will react with the hard
ness and spoil the result. 

Your quest is ended when, on one trial, 
the amount of soap needed to form stable 
suds about equals that required for dis-tilled 
water. The amount of softener used for this 
trial is the quantity needed for the particu
lar hard water under test. 

Even extremely small amounts of iron in 
hard water may discolor c1othes and plumb
ing fixtures. When soap is added, a pale rust
colored precipitate is formed . This sticks 
to cloth and turns to iron rust when exposed 
to the air. If sodium carbonate is added to 
such water, the resulting green-brown pre
cipitate looks much worse than the original 
brown. Actually, however, it is better-as 
you can show . . 

Stir a few grains of ferrous sulphate into 
each of two glasses of water. To one, add 
a pinch of washing soda. A dirty looking 
precipitate will form. Now add a little soap 
to each glass, wash a strip of white cloth 
in each, rinse in plain water, and allow to 
dry. You will find that the strip washed in 
the glass containing the precipitate will be 
white, the other stained with rust. END 
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Laboratory uipment 
YouCan ahe 
Burette Is AutoJDatie. The home 
chemist who performs an occasional analy
sis can make this self-filling burette from a 
broken one provided at least 30 cc. of grad
uation remain. Heat the tube about 5 cc. 
above the lowest mark, rotating it in the 
Bunsen flame, and pull the ends to constrict 
the diameter to 10 mm. Scratch and break . 
midway at the constriction. Cork the top. 

Rotate and heat yellow one end of an 8". 
length of 10-mm. soft-glass tube (A) and 
the cut end of the burette. Gently press to
gether and then pull slightly apart to thin 
the joint. With a blowpipe and the yellow 
flame, reheat a little of the joint to shrink 

, the glass. Remove from the flame and blow 
gently into the open end to round the area. 
Repeat all around to remove all lumps. 

Side tubes B and C, each 7 mm. in diam
eter, are set into A at right angles to each 
other. B is 1" below the joint, and C is 2" 
below B. Holes to receive them are made 
by alternate heating and blowing into A 
until the bulging glass is so thin it can be 
filed off. Join the side tubes in the same 
way A was joined to the burette. Heat and 
bend B W' from A, and bend C at a distance 
equal to half the diameter of the bottle plus 
2"; Finally, seal off A at a point 2" below C. 
Rubber tubing connected to D and F form 
valves, either by use of }~" lengths of glass 
rod (as in the drawing) or of pinch cocks. 

To fill the burette, blow into G and open 
valve B. When the level falls back to zero, 
close B. Titration may then be carried on 
through F. With alkaline solutions, an at
omizer bulb used as an air pump will ex
clude carbon dioxide. A carbon dioxide 
absorber can also be inserted in the top of 
the burette.-ALBERT C. NuESSLE. 
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VALVE PINCH TUB£ 

CLOSED TO OPEN BURETTE TUBE 

VALVE 

ATOMIZER 
BULB 

RUBBER 
TUBE 

GLASS 
TUBE 

OPTIONAL 
AIR PUMP 

QUART 
BOTTLE ( 

/ 
I 
• 
\ 

--ih =-

SOLID 
GLASS 

ROD 

VALVE 
._..DETAILS 

VALVE 

F-

TEST TUBE GLASS 
TU&E 

~~ 

SODA LIM£ GLASS WOC)L 

CARBON DIOXIDE 
ABSORBER 

Sponge Swabs Test Tube. One way 
to clean test tubes quickly and thoroughly 
is with a piece of cellulose or rubber sponge 
attached to a length of stiff wire. The sponge 
should fit snugly in the test tube when it has 
absorbed maximum water. With a sharp in
strument work a hole lengthwise through the 
sponge, insert the wire, and bend back about 
}{" at the end so it won't pull through when 
the sponge is in the tube.-H. KLEIN. 
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Drafting Tools Form Scales. An 
accurate balance for weighing chemicals 
and other small amounts up to several 
ounces can be assembled quickly ·from a 
drafting compass, pen handle, and extension 
bar. It is sensitive enough to weigh a ciga
rette paper. There is so little friction that, 
when set in motion without pans, the com
pass will oscillate 10 minutes. 

The only alterations required are tiny, al
most invisible notches at the bottom of the 
fork to which the compass legs are pivoted. 
These must be accurately centered and 
aligned. Make them shallow at first, and 
deepen if necessary. The knife-edge fulcrum 

• • 

Tubing Cut fro1n Lamps. Burned
out tubular incandescent bulbs make excel
lent large glass tubing. They can be worked 
with a Bunsen burner as readily as regular 
laboratory glass. Break the glass tip at one 
end to admit air; then file and break off 
cleanly and clear out the inside. After that 
the tubing can be broken accurately into de
sired lengths at file marks made to circum
scribe it.-KEKNETH MuRRAY. 

is a piece of razor blade slightly dulled on 
a whetstone and clamped in a tin U-shim by 
the extension-bar setscrew. Bent-wire hooks 
replace the points in the compass legs to 
suspend pans made from the bottoms of 
small cans. Counterbalance the lighter leg 
with wrappings of foil, wire, or the like. Two 
pointers to show balance fit on the pen 
handle and the knurled compass grip. 

Make a base by drilling a shoe-polish can 
and soldering on a nut. Slip the pen handle 
in the nut, assemble, and the scales are ready 
for use. For storage keep the accessories in 
the can and return the instruments to their 
case.-G. E. HARRINGTON. 

$£WING 
NEEDLE 

SUGGESTED~ 
SHAPE& ...., 

Pin Vise ds ~~scalpel.'' Dis
secting and examining biological specimens 
can be facilitated with an ordinary sewing 
needle held in a pin vise, such as the small 
size selling for about 15 cents and some
times listed as a scratch awl. Points of 
various shapes can be bent by heating the 
needle. Advantages are easy replacement 
of a corroded needle and the firm grip pro
vided by the knurl.-ALFRED BLAKER. 
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Terraeer Aids Contouring. A 
new weapon in the fight against soil erosion, 
this terracer corrects drainage outlets and 
conserves moisture. The combination plow 
and whirling screw conveyor is pulled by a 
tractor and can move 650 cubic yards of 
soil per mile. It throws it accurately to a dis
tance of 20', pulverizing it and eliminating 
the need for harrowing and disking. The 
terracer is marketed by the International 
Harvester Company. 

, 

• 

• 

f . 
l 
• 

j 

'! 
j 

l 
i • 
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Oiler Curries Cattle. For the great
er comfort of cattle, the Farnam Company, 
of Omaha, produces the automatic currying 
and oiling equipment pictured above. A 5-
gal. insecticide reservoir is mounted solidly 
on the frame of the device and moving 
parts are machined for leakproof .action. Oil 
is distributed evenly over the brushes in the 
spring-mounted steel arch which accommo
dates itself to the animal's back. 
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Portable Concrete Mixer. An oil 
company welder who needed a small-batch 
concrete mixer for setting fence posts and 
equipment bases· converted a salvaged auto 
wheel, a steel drum, and some pieces of 
angle iron to his purpose. The unit is light 
enough to be loaded on a truck, and it can 
be powered by the same truck through a 
belt that comiects the drive pulley and a 
jacked-up rear wheel. 

. 
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Better pictures are simRier with 

WRITTEN 
FILTERS 

the smart, compete 

ODA REFLEX 
camera 

black-and-white ... color ... flash 

-quick, expert composing of subject 
with extra-bright ground-glass finder 
... shows image details in full pic
ture size 

-sharp focusing-"punchy" pictures
with 4-element f / 3.5 twin lenses ... 
both Lun1enized ( ultrahard coated) 

-fast shooting with shutter speeds up 
to 1/ 200 ... built-in synchronization 
for Hash with accessory Kodak 
Flash older 

See it at your Kodak dealer's 

use gelatin f II I II or pure co or 

Famed for thirty years, WrattenFilters 
use gelatin sheets with pure organic 
dyes, between two rieces of matched 
optical glass . . . al sealed into one 
tight unit with the new cement, butyl-

. methacrylate. 

purpose. Sealing- moisture-resistant, 
prevents deterioration of filter. Strength 
-metal ring and new cement provide 
a more rugged unit than a single-glass 
filter. Optically flat glass- especially 
designed for use with quality lenses. 
Cost is moderate. Consult your near
est Kodak dealer. 

Advantages: Colors-wide variety, each 
precisely adjusted for its particular 

Eastman Kodak Co., Rochester 4, N. Y. 
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• •. MASTER NEEDLE 

FILES BY MASTER FILE 

MAKERS FOR MASTER CRAFTSMEN 

WHERE is the craftsman- professional or 
amateur-who doesn't rate himself entitled 
to fine tools? Back in full civilian produc
tion, Nicholson X.F. (Extra Fine) 
Swiss Pattern Needle Files are 
reappearing in hardware and 
hobby-tool shops everywhere. 
They're widely regarded as tops 
in precision files; and they come 
in the handsome orange-and
black plastic case shown above, 
with stand-up base holding a 
dozen assorted shapes. Tiny files 
like these need precision manu
facture to assure best results. De
mand Nicholson X.F. and get the 
finest! A popular size for the 
hobbyist is SY2·inch in No. 2 cut. 

FREE BOOK, ."FILE FILOSOPHY," on kinds, use, and 
care of files; 48 highly informative,illustrated pages. 

NICHOLSON FILE CO. 
19 Acorn St., Providence 1, R.I. . 

(In Canada, Port Hope, Ont.) 

NICHOLSON . 
F I t E s FOR ·£VERY@:PURPOS£ 
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Pulley Is Adjustable 
SEPARABLE halves of a new V-belt pulley, 

named the Spiralok, may be fixed at any 
desired spacing, providing an infinite range 
of variable-pitch adjustment. Spiral wedg
ing action locks the disks in place, without 
need of keys or setscrews. The pulleys are 
said to be especially suited for home-work
shop use, refrigerators and pumps. 

Tripod Needs No Loeking 
A:-l I~tPROVED tripod head, which dis

penses with unlocking to tilt or swing a 
home-movie camera, has been introduced 
by the Eastman Kodak Company. · Once 
adjusted to balance the weight of the cam
era, special clutches with multiple disks of 
felt and polished metal permit moving it 
with exceptional smoothness, according to 
the maker. The camera stays put in any 
position without locking. 

t 

• 

• 

• 
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Enougb Energy to 
Hurl This Oaring Miss 

over 100 FEEl! 
lroaginet-the girl weighs 110 
poundst Yet the total energy 
in one tinY ''Eveready" flash
light ceU-properlY expended 
- is equal to the charge_ that 
sends h er 6.ying up-u p-over 
the gasping audience, to land 
over 100 feet. awaY. 

• 

P
A eKED with new dynaroic 
power ... dazzling in per-

formance . . . durable beyond 
any 6.ashhght cells you've ever 
known, "Eveready" flashlight 
batteries give you the year' s 
greatest energy value. That's 
a 93% increase over the great 
record mad e by pre- war 
"Eveready" cells . . . nearlY 
double the Hfe of light. Yet 
you paY no roore . 

The · regtste?·ed t d d. . ra e-'mark "E tsttnguishes ve?·eady" 
NATIONAL C products of 

ARBON C 

Untt :~ :~~2~:,~:~et, New~:~~~:.· YIN C. I!J33 U1ld Ca b . . r on Corporation, 

TRADE-MARK 

• 

93% 
MORE 
ENERGY 

* To . . you, this 
t:u1Ce the ener means nearly 
t~mes l on ger· uly ... a~most 11110 

ltght. A nd it': of bnght white 
pre-war p · yours for th nee . e · • • st-tll ot1ly 1 0~· 1 
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Ever notice how Fords keep 
their "showroom complexion"? F<?rd' s beauty 

secret is a three.-way treatment ... with special 
synthetic hi ... gloss resin enamel ... with a chemical 

rustproofing over Ford's "Lifeguard" bodies and 
exposed parts. 

• Ford's "baked.-on" finish dries evenly, with no "bubbling" 
or surface tension. Tests show Ford's luster doesn't dim 

or fog, that it lasts longer with less polishing in tropic sun, 
salt sea air, or winter ice and snow. 

• The tenacious phosphate rustproof coating under the finish 
keeps Fords safe from rust, chipping, and peeling around 

scratches and dents. No wonder Fords keep that "showroom 
complexion." 

Therek a in your /Uture 

• 

T 
• I 

l 

• 

.. 

Copynghted material 



. 

• Wake up your HOi-Sepower 

.. 

. 
Your car wakes up, with· a Casite tune-up. No more sput-
ters, no more jerks-just a smooth surge of power. Jt's 
hard to believe that anything could improve performance 
so quickly, so easily. It's been proved in miUions of motors. 

. 

and keep it wide awake 
Casite cleans your motor .•• speeds lubrication .•• retards 

. l formation of sludge and gum. A pint of Casite through the 

• 

air intake every three months and a pint in the crankcase 
every oil change, keeps your car free-running and full of pep. 

the Guaranteed Way! 
Double-Your-Money-Back if your car doesn't run better 
and smoother with Casite. And Casite makes this famous 
guarantee no matter what kind of motor oil you're using. · 
Give it a try. Casite is sold by service stations, garages and 
car dealers everywhere. The Casite Corporation, Hastings, 
Michigan, and the Casite DivisiQn, Hastings Ltd., Toronto. 

(!k4,ft4, 

1(~ 

I 

• 

65¢ 
A PIN' 

75¢ 
• 

IN CANADA 
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Big date . tonight 

• 

But car is grimy 

It'll shine up quick 

-- -
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Adjustable Filter Mount 
A v A.ILABLE in five sizes, this filter mount 

and sunshade fits camera lens barrels rang
ing from ~· to 2}~ inches. A rubber lock ring 
protects the lens barrel from scratching. 
The Harrison Adjustable Mount is made of 
aluminum, duralite and clock-spring steel, 
and has cutout sides for easy insertion of 
filters . without fingerprint smearing. 

(;lamps Speed Repairs 
BROKEN posts, beams and handles can be 

easily repaired, and hoses or pipes can be 
quickly clamped or banded, with the new 
kit manufactured by the Punch-Lot Co., of 
Chica.,go. It consists of flat-strip steel clamps 
of assorted sizes ·and a tensioning tool that 
reaches confined places. Repairs can be 
made in a few minutes on round, square or 
oblong items that measure anywhere from 
~to 10 inches in diameter. 

• 

·• 

1 

-· 
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DePendable 
• 

.. . 

AMERICA's FAVORITE SPARK PLUG 

The roaring midgets are in f ull cry again, 
d ispensing their spine t ingling thri lls to 
enormous crowds nightly, on race tracks 
all over the nation. Tremendous accelerat ion, and keen driving skill 
are their stock in trade as they race literally hub to hub. Neither 
car nor driver can falter for a split second, and that's precisely 
why dependable spark plugs are of paramount importance. The 
overwhelming majority of midget car pil.ots use dependable 
Champion Spark Plugs. Here is testimony by experts that 
Champions make every engine a better performing, more depend
able engine. Champion Spark Plug Company, Toledo 1, Ohio • 

. 

., 

' ' • 

( 

FOLLOW THE EXPERTS 

DEMAND NEW 

DEPENDABLE CHAMPIONS -----· 
FOR YOUR CAR 

Listen to the CHAMPION ROLL CALL •• • Harry Wi•mer'1 lad 1por1Jcasl every Friclay night, over the ABC networlc 
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MEET "Calliope," a medium 
tank, "souped-up" with a 60-rocket 
launcher developed for the U. S. 
Army Ground Forces. "Calliope" can 
perform like any other tank. Then, at 
a moment's notice, it can take a fixed 1 
position and let fly with a rocket 
barrage equal to 60 artillery pieces. 

"Calliope" is an all-steel model of 
the enormous strides which the . 
Ground Forces have made in the field 
of mechanization. At much less 
danger to itself, one crew can per--form missions which would formerly 
have taken many times the number 
of men. 

Then, too, "Calliope" shows the 
interesting research and develop
ment being carried on by the Army. 
Any young man with any kind of 
mechanical bent will find the U. S. 
Army Ground ·Forces a fascinating 
workshop in which to learn skills and 
trades and give his new-found 
knowledge the practical application 
it needs. 

There are other advantages, too, 
to a Ground Forces career. Good 
pay, steady work, living essentials 
provided without charge, travel, ad
venture, and the thrill of doing a 
worth-while job ·for your country. 
Get the facts at your nearest U. S. 
Army Recruiting Station. 

· * 

, 

Listen to "Warriors of Peace," "Voice of the Army," 
"Sound Off" and "Proudly We Hall" on your radio. -

U. 5. ARMY RECRUITING SERVICE 
• 

YOUR REGULAR ARMY SERVES THE NATION AND MANKIND IN WAR AND PEACE 

, .. 
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Ingenious New 

Technical Methods 
To Help You 

Simplify Production 

NEW BELT SANDER FOR DRill PRESS 
Does Finishing Jobs Faster, Better 
A new, simple, faster method for many surface finishing jobs on 
wood, metal, plastic and other materials has been announced by 
the OK Specialty Company of Chicago. The new finishing method 
takes the form of the OK Belt Sander, a drill press attachment. 
The new sanding device weighs less than 5 pounds. It is made up 
of an aluminum base with backing plate or platen, a driven pulley 
mounted on ground steel shaft and running on precision ground 
ball bearings, and cast aluminum driver pulley mounted on %" 
ground steel shaft to fit into the drill press chuck . 

. The base of the sander is bolted to a drill press table. Merely 
by moving the drill press table, the attachment can be adjusted to 
handle sanding belts from 26" to 36" in length. 

The sander takes belts from%" to 3" in width. Two sanding 
belts, one coarse grit and one fine grit, are furnished with each 
attachment. The device comes assembled ready for use with any 
drill press. Most efficient performance is achieved at 3 500 to 
5000 RPM. The sander stands 5" high, and the base measures 
10%" long by 3%" wide. 
Another time-saver on the job is chewing gum. Chewing gum may 
be used even when hands are busy; and under dust conditions 
helps to keep the throat moist-prevents "false thirst.'' For these 
reasons many plant owners make Wrigley's Spearmint Gum 
available to everyone. 

Y ou can get complete information from OK Specialty Company 
4655 N. Clark St., Chicago, Ill. 

""'"tS'6;#' , •. 

OK Belt Sander 
Assembled, Ready for Action 

AB-73 
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Pulsing steadily, hundreds of times a mile, 
your AC Fuel Pump is the strong, reliable 
heart of your fuel system. It has given you 
long, faithful service because of its inbuilt 
quality and scientific design. 

.You can prolong that faithful service indef
initely, if you insist upon an AC when 
you replace your present pump with a 
new or rebuilt one. 

AC SPARK PlUG DIVISION • GENERAl MOTORS CORPORATION 
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Tubes Dress Up Lights 
ATTRACTIVE lighting effects for restau

rants, hotels and stores can be achieved by 
slipping colored Tenite tubing over fluores
cent lamps. Light is diffused by longitudinal 
prisms on the tubing's inner wall . Because 
the tubing is transparent, little light is lost 
in transmission, and glare is said to be re
duced by 50 percent. Spacer splines hold 
the device on the lamp. Made by Extruded 
Plastics, Inc., of Norwalk, Conn., the tubing 
is shatterproof and comes in seven colors. 
It requires no special fixtures. 

Nail Grips Like a Serew 
Woon fibers wedge themselves tightly 

into the ring-shaped grooves in this nail, 
which can also be driven through sheet 
metal. Made by the Independent Nail and 
Packing Co., of Bridgewater, Mass. , the 
nails come in a variety of rustproof metals. 

• 

1 

• 
• 

• 
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All you want .in Modern Heating! 
Perfection stands at the top in providing all the things 

you want in oil heating comfort. Since 1888, 
the highest standards of engineering and 

workmanship have produced dependable · 
heaters for American homes 

• • • for your better living. 

Enjoy the· clean, comfortable warmth of 
Modern PERFECTION Oil Heat! 

Uniform Heat- quick 
radiating and circulating 
warmth always there, day or 
night, when and where you 

• want tt. 

Automatic Control
you can have fully automatic 
operation with an outside 
fuel supply tank and Acces· 
sory No. 12. 

Clean Burning-soot-free, 
smoke.free, odor-free, result 

of advanced Perfection engi· 
neering over the years. 

Blower - addition of Blower 
No. 24 will carry heat to far 
corners and other rooms. 

Quiet Operation- a silent 
servant producing the quick, 
clean comfort of better living. 

and- no coal to carry, no 
fires to build, no ashes to 
empty, no soot·streaked walls 
to clean! 

VBC1'/0N 
The World's Largest Manufacturers of 

Oil Burning Appliances for the Home 

PERFECTION STOVE COMPANY, 7898·A PLATT AVE., CLEVELAND 4,0HIO 

• 

Ivanhoe Mode/2205 
Spare Heater, other sizes 

available 

Firelight Portable 
Model750 for "spot" 

heating anywhere 
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USE VESTPOK ANY TIME 
and any place to whisk 
away ~~between- shaves" 

stubble. Small as a match 
folder, this scientifically 

designed, precision instrument supple
ments, hut does not replace, a man's 
regular razor. Can't cut, scrape, nick or 
burn. $3.00 with 10 blades of the finest 
razor steel. At your favorite store or write 
to us direct: V estpok Division, Ward 
Machine Co., Inc., Dept. S-9, Brockton 
64, Massachusetts. 

•ae&. U. 8. Pat. Otr. Patented dt Patents Applied For. 
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Tripod Has aa Elevator 
HERE's a tripod on which you can adjust 

the height of the camera without fiddling 
with the tripod legs. The secret is a central 
column that can be raised or lowered with 
a fold-away crank handle. A nonslip, set
screw brake locks it into place. Called the 
Quick-Set Elevator Tripod, the device has 
a maximum elevation of from 15 to 17 
inches, according to the model. It is made 
by Quick-Set, Inc., of Chicago. 

Guard Shields Outlets 
PARENTS of small children may be in

terested in the Save-A-Shock electric outlet 
guard. It fits over a wall outlet so that 
nothing can be pushed into it nor the plug 
pulled out. The plastic guard can be in
stalled in less than a minute. 
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does it 
with 

Mirrors •• 

The cross-section above shows the " Markfin der'' principle. 
Light p a ssing thro ugh gro und glass (A ) and the reticle (A' ) 
is reflected by mirrors (B) and (C) and is projected into the 
field ol view through distortionless doublet finder objective 
(D). You see the picture area outlined with a white line ••• 
a lways the some whatever yo ur eye position . 

• 

Only Argus 21 has "Markfinder"-Photog
raphy's newest camera sight incorporating 
war-born gunsight secrets. 

"Markfinder, consists of one doublet lens, 
one single lens and two mirrors. It shows you 
a center cross-mark and a guideline frame 
projected right on your subject. You can't 
miss! 

Aiming with "Mark:finder, is quicker. Fol-

Added Argus Features 
e F 3.5 Anastigmat, coated lens corrected for 

exceptionally true color. 
e Double exposure guard. 
e Accurate shutter speeds from I I I 0 to I / 200. 
e New, built-in flash synchronization. 
e Removable lens for use on enlarger 
e Automatic film stop. ·:. PLUS-

new, exclusive "Markfinder" . 

Argus Projector 
lor the criliCGI 
slicl. col/edor 

• 

:-

lowing ·action is smoother- more accurate. 
And-you always get exactly what you see. 
That means ever-improved composition, a 
critical factor when you use color. 

For a real photo treat, ask your dealer to 
show you Argus 21 with "Markfinder" today. 
You'll admit there's never been anything 
like it for speed, ·Simplicity, accuracy. 
ARGUS, INCORPORATED • ANN ARBOR, MICH. 

~:· 

~ ~-& ·:- :._ ' ·:~)~~ . 

more . with 
--~$ :- .,: ~ :-": 

" 

"' ";'.' . ~~ ' . . 

d clinder0 
•. ' ·. 

.. "' 
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QUALITY TOOLS ARE 

A GOOD BUY NOW 

238 POPULAR SCIENCE 

«tniek Diseonneet Unit 
THESE little gadgets speed the installation 

and removal of aircraft engines. Called 
· Purdy Quick Disconnects, they replace clev
is pins, bolts, nuts and locking wire. A 
slight twist opens or closes the locking col
lar. Distributed by Durham Aircraft Serv
ice, they have CAA acceptance for use on 
civilian planes. 

Portable Oseilloseope. 

1 ~Q~. ~~ ~grt~~l<t 919ill<l~£ol'~ J~ .~~f-·· 
to be t e flrst three-inch type to meet la -
oratory accuracy requirements. Incorporat
ing many advantages of expensive research 
instruments, it is designed for detailed ob
servation and accurate measurement of the 
extremely short, sharp-fronted pulses pro
duced by television circuits, ignition sys
tems, pulse generators and the like. The 
unit sh<?wn, model W0-79A, weighs 42 lb. 

• 

' 

• 
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_ Have you ever checked the 
Heat Range of your Spark Plugs.? 
THE HEAT range of a spark plug can be 

varied through such design factors as 
length of firing tip, insulator material, vol
ume distribution in the firing end of the 
plug and material used in electrodes. Make 

r sure your spark plugs are of the correct 
heat range for your engine. Auto-Lite spark 
plugs operate for any throttle range and 
load. Spark Plugs of correct heat range and 
a "Plug-Chek" at regular intervals using the 
Auto-Lite ''Plug-Chek" Kit, will help stop 
power loss, gas waste and spark plug troub1e. 

. . 

Maii the: coupon today for the Auto-Lite 
"Plug-Chek" Kit which quickly helps you find 
spark plugs that are causing trouble or are 
of incorrect heat range. All you do is match 
plugs with pictures on the "Plug-Chek" Indi

cator each example refers to 
a page in the "Plug-Chek" 
Data Book that shows you 
what needs to be done • 

STOP:AND-CREEP DRIVING -Police cars, 
hearses, door-to-door delivery vehicles, 
etc. that have long periods of idling 
usually require a hot plug to prevent 
fouling • 

AVERAGE DRIVING -The plug normally 
specified is of the proper heat range to 
handle all requirements under avera'fe 
driving conditions where the car is m 
reasonably good condition. 

CONSTANT HIGH SPEED -Cars required to 
operate for long periods at high speed 

• usually use colder plugs than normally 
.._ ______ _, specified, for best results. 

I 
I 
I 

THE ELECTRIC AUTO-LITE COMPANY, Department PS4, Toledo 1, Ohio 
Enclosed find ten cents for the Auto-lite " Piug-Chek" Kit that includes both 
the "Piug-Chek" Indicator and Data Book. 

I Name ___________________________________________________________________ ___ 

I Address _________________________________________________________ _ 

I c·~ I 
~-~--~-------------------------------------J 
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IT TOOK 
TA-P AT-CO 

"KNOW-HOW" 
-to bring you this handsome, all wool, 
·full-cut sports shirt with roomy man-size 
,POCkets. The soft, comfortable collar is 
worn open or snugged down. See it in 
your favorite color at your sporting 
goods store·- you'll agree it's every inch 
a man's shirt. 
It took Ta-pat-co know-how to design this 
hunting · coat, with full width game 
pocket, and quick easy access for remov
ing game, cleaning and airing the blood 
proofed lining. Pockets galore flap-pro
tected shell loops-special water proofing 
across shoulders, cut hi-swing for freedom 
of action . . 

New Ta-pat-co Game Bag 
--one big pocket across the back 
holds your limit- two roomy 
flap covered side pockets hold 
shells, lunch, etc. Wide comforta
ble adjustable shoulder straps 
evenly distribute the weight. 
Snap fasteners on back pocket 

. and in front hold the bulk 
down, make it lit snugly. Tough 
and snag resistant-it slips easily 
through the brush. You can't 
beat it for field shooting or 
hiking. See it at your dealers. 
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DON'T MISS • IT-GET 
YOUR COPY OF THIS BOOK 
How to call ducks without o 
call . .. how to kill a rabbit 
without a gun •• . how to boll 
water in a wooden bucket .•• 
get the answers to these and 
hundreds of other questions 
that moke outdoor sports more 
pleasant and successful. Print
ing limited - be sure to get 
your copy-send 10c in coin or 
stamps now to -

• 

• 

Here's a great new bike 
trailer that's built to last. 
What's more, the extra• 
light, extra- strong 
WHIZZER "Station 
Wagon" fits tlti'Y bike. 
Full swivel hitch. Quickly 
attached and. detached 
•.. makes an ideal hand 
cart around the yard and 
for shopping in stores. 
Carries bulky loads easily, 
safely . . . does not 
affect balance or control 
of bike. For low-cost 
delivery . . . drug stores 
and groceries . . • paper 
routes . . • personal 
shopping-get a WHIZ
ZER "St~ttion Wagon" 
today! Ideal for week-end 
trips and summer camp. 
ing. Comes in knock
down package form. 

F.O.B. PONTIAC, MICH· 

SPECifiCATIONS-Rated o'ver 200 pounds 
copacity. Strong steel undercarriage, 
natural finish wood "station wagon" 
sides. Semi-pneumatic 10-in. tires. 2"" 
long, 18" wide, 20" deep. 

See your local bile~ dealer or order from 

WHIZZER MOTOR SALES CO. 
PONTIAC, MICHIGAN 

MAKB 

• 

DOWBLBD 
DOORS 
on your shaper with our 
high speed steel-pattern 
ground - shaper knives 
1%"', 1%". and 1%" for 
0 . G. Cove and bead 
doors. 4 knives: 2 copina 
and 2 sticking, priced at 
$19.44. 2W' over all 
length. Prompt shipments 
-also other knives. Send 
lOc for Catalog. 

WOODWORKERS TOOL WORKS 
QUINCY & JEFFERSON CHICAGO, ILLINOIS 

(J"R AD 0 
• 

GAS TORCH 
7ie~?U49~s~ 
Ideal for hard and soft solder ing. Will heat 
quickly; solder will flow freely and smoothly. 
No compressed air required. Self-adjusting. 
Safe. Economical. Can be used for annealing 
small parts and bending metal parts. Gener 
ates a beat of 1700° F. Simply connect to 
any illuminating gas jet with a rubber hose 
and operate . Tornado Torch No. 119 comes 

. with three tips, P /a". 1/ 4 ", 3/a" blas t ). 
Tornado Gas Torch No. 119- Complete with 2 tips, tor 

Natural Gas or Bottled Gas; with 3 tips for Manufactured 
Gas. $2.95 per set. See your dealer or order direct. Send 
check or money order-post paid. 

Robco Corporation, 204 E. 44th Street, New York 17, N.Y. 

.... 
I ... 
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ll NEL TRAINS in A'tion 
This year not alone do we offer you the 32-page full color catalog, 
but we have provided a Sound Effeds Record as well so you can HEAR 
LIONEL Trains whistle, and thrill to the excitement of LIONEL model 
railroading. The new LIONELs are simply out of 
this world. See theml Hear ,them! 

SPECIAL OFFER-
for 25c we'll aend ,you the 32-page full color cotolog, the 
sound effects record with narration by Bill Stern, fomoua 
Sparta Commentator, also a 32-page "FUN With liONEL" 
book, a R.R. Guide Wall Chart. and an ideal layout Blue 
Print. It' a a grand package I. 

--..,.._...,~~ "" '\ ' "'-I lfMJf ;~ 
·---

LIONEL TRAINS 
Not alone can 
.you see the 
LIONEL Trains 
in the catalog, 
but you can 
HEAR them in 

Box No. 419, Madison Square Station, New York 10, N. Y . 

I 

• 
• 

adlon on 
the 4-inch 

record. 

Please aend me offer checked below. Complete ape
clol offer of Catalog, Sound Effeda Record, fun Book, 
Wall Chart, ond Ideal Layout-all for 25c. 

I enclose 25c 
for Special Offe;. 

M I enclose 1 Oc 
W for catalog only. 

NAM----------------------------------------------
Cin----------------------~'ONLE ______ _ 

STA 
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The Hoover name on the new Hoover Motors Is your as
surance of the finest In fractional horsepower motors. 

The new Hoover Motors are designed with the same 
electrical engineering skill and know-how that have 
produced more than 6 million Hoover Cleaners. 

FEATURES OF THE HOOVER MOTOR 
Induction run ••• slngl• phaN ••• 60 cycl., .... 172$ R.P.M. 
••• h.avy duty .•• built for continuous operation. • 
Capadtor start • •. more than 300% full load starting torque 
with minimum current flow. . 
No vibration or "shllt" . . . integral feet, carefully machined 
to give solid mounting and quiet operation. 
low ,.mp_tu,.. . .. electrical and mechanical design for 
low-temperature operation. Ventilated open type. 40° C. Rjse. 

lamlnat.d ,,.., rotor .. . carefully ground and balanced for 
maximum efficiency. 

~ 

Centrifugal starting switch •.. built for trouble-free operation. 
High-grad• IHIII ,_lngs . .. sealed against dust and grit, 
give smooth performa.nce and long wear. 
Rotation ••. clock or counterclockwise. 

POPULAR . USES OF HOOVIR MOTORS 

~~squeeze" Bottle Opener 
DEPARTING from the "pry" principle of 

getting caps off bottles, the Eagle Lock Co., 
of Chicago, has devised an opener that fits 
down over a cap and levers it off when 
pressure is applied to upright handles. The 
opener grips the cap until shaken free. 

- . 

, 

Latlt••· •• JID' r: @a J• lfl SOWle • • .. -La•ninated-PI~stie- Body 

Drill preaet ••• Bene It saws ••• 

SanJers ••••• 

Ho&&y sltops 
' 

THE HOOVER COMPANY 
Bectric Motor Division, North Canton, Ohto 

' 
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A oNE-PIECE body section of laminated 

plastic has recently replaced the original 
all-steel frame of the "Autoette," an electric 
runabout used in industrial plants during 
the war and later converted for personal 
use. The body, constructed of Fiberglas 
and Laminae resin, is molded into its curved 
shape over . an inexpensive form. 

. C.opynghreJ m< 'nal 



ONE-PIECE RAZOR 

SHAVING is mighty quick and 
easy when you use a modern 

Gillette One • Piece Razor. 
There's nothing to take apart 
or put together. You change 
blades in jig time. Twist . . . 
the razor opens. Twist again 
• • . your blade's locked in 
position. For cleaning both 
razor and blade just loosen 
the holder, rinse and shake. 
Enjoy utmost shaving 
comfort and convenience. 
Get a superb Gillette··· 
Aristocrat or Gillette 
Milord One-Piece 
Razor. They're the 
finest shaving instru
ments money can buy! 
GilleHe Safety Razor Co. 

Boston 6, Mass. 

•• 

GllleHe Arfatocrat One-Piece Raaor, gold plated, $379 
with case and ten Gillette Blue Blades • • • • • 

GllleHe Milord One-Piece Raaor, gold plated, $250 
with case and 6ve Gillette Blue Blades • • • • 

• 

• 

. .. \.. 

Copyright, 1947. r;y Gillette Safety Razor ComP8J17 
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Put Skill In Your Hands 
with STANLEY CHISELS . 

e A few cents extra for Stanley quality in chisels 
is the biggest t ool bargain you can buy. It gives 
you a blade forged from the finest high carbo~ 
chisel steel. Keen cutting edge even after many 
sharpenings • • . all the way back to the shank. The 
whole bla de is heaf treated and tempered to hold 
a keen edge. Individually tested for t emper. Avail· 
able in a wide variety of types, with hickory han
dles leather cap ped or with composition handles. 
They're a lot of chisel for the m oney. ' 

Two books that increase 
your pleasure in tools 

The first one's free ••• " The J oy of Accom
plishment ," an int roduct ion to tools with 
m an y helpful suggestions. The other , the 
famou s Stanley textbook, " H ow To Work 
with T ools and W ood," clot hbound and 
plentifully illustrated, costs j ust $1.00. 

(STANLEY) TH E TOOL BOX OF THE WORLD 

~-------------------, I S tanley Too ls, 2/)7 Elm S t ., N e w Brit ain, Conn. 1 
I Please send b y return mail -

0 The FREE bookle t : " The Joy of Accomplish· I 
I ment." a · •· ·· .. ·•· · I 
I 0 188-page book: " How To Work wit h Tools and I 

W ood." I $1.00 enclosed plus st ate or city sales tax. 1 
I (In Can ad a: Send order t o S t anley Tool Co. of I 

C an ad a, Ltd., Roxton P ond, Quebec.) 
I I 1 Name . .. . ... . .. .. . .... • • · · · • · · · · · · • · · · · · • · • • · 1 
I Address. . . . . . • • • • . • . . • . • • . • . . . • • • • • • • • • • . • • • • I 

I
I City ... . .. . ....... . .. .. . • State • . . . . . . . . . . . . . . J ____________________ , 
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Engrave your name ••• etch letters or 
· designs . • . place permanent identification 
marks on anything with this unique hand 
tool. Carves wood and linoleum, cuts card· 
board and balsa, tools leather. Just plug 

in on any 110 volt AC line. 
No home shop is complete 
without a Burgess Vibro·Tool. 
See your dealer or write for 
information. 

DELUXE KIT 
Vibro ·Tool complete with 22 
attachments in handsome, pol
ished wood chest •..•.. $16.50 

BURGESS BATTERY COMPANY 
HANDICRAfT OlVISION 

LAKE ZURICH, ILLINOIS 

if trained in 
Big income johs awa_il yo1.1. Learn quickly anc:l 
thoroughly. EmoU under G. I . Bill. Write lo<l•y. 
Hobart Trade School, Inc., llox P.563. Troy, 0. 

arc 
welding 

SHOWS IN COLOR 
22 Inlay and overlay Insets 
32 ven eer bandlngs- matched woods 
30 k inds of world' a finest woods In 

character grains and color 
3 1 mouldings. rosettes . or naments and 

home wood wo•·klng labor-s aving 
tool s and hard-to-find hardware. 

CRAFTSMAN WOOD SERVICE CO. 
2729S. Mary St., D ept. 8 ·85, Chlc:a g o 8, Ill. 

LISTS OVER 300 P IECES OF 
ART I STIC F U R N I TU R E 
SHOWN lnc:Jud lng cost o f 
plans. lumber, hard ware and 
iinlshlnlt" material. Choice or 
1\lAHOG A NY. WALN UT , 
BIRCH or MAPLE LUMBER 
- P LYWOOD- VENEERS. UN
EQUALLED BARGAINS. 

Make beauti/td furniture 
at onl11 !()% .tor11 price• . 

Get an Electric 
SOLDERING IRON FREE 

and assemble your own • • • 
~~ - .. ,.,.. .... ,,.. .• 1 

I£..At4.;:.J . 

Magi· 
Klips 
Kit 

Thls is the same MAGI-KLIPS Radio & Electronic Experimenter's 
K it-complete with all parts-that we sell ready assembled tor 
$:l9. 75. -

I n knocked-down form with full instruction for as - $19 75 
sembly. it is now offered at the new low price • • • • 
complete with an Ungar Electric Soldering Iron- ideal for 
wiring your unassembled MAGI-KLIPS K it. 

Send for your copy of FREE booklet. "Elect ronics Made Easy." 

DEER & TAYLOR COMPANY 
Dept. M, 1340 Milvi• St. Berkeley •• C.llfornle 

1 

., 

• 
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No. 69 $1180 
J.4" Drill 

Light In weight, con\'enlent and handy, this Improved 
drUl has a special aligning grip that makes straight 
drilling natural. Backed by 35 years of electric dr111 
manufacturing, produced In great quantities by modern 
methods, this is today's best drill buy. For every day 
farm, garage, construction and 
maintenance use, you can't 
get a better drill at any price. 
Specially wound, long life. 
high torque, fan.coolea motor. 
Cut steel gears, self-lubricating bea r
ings, sturdy die cast case and a full 
sized snap action chuck (no k ey to lose ). 

With a No. 209 Drill Stand, the 89 
Drill makes a capable le\'er operated 
dr ill press. Order fro111 your local 
Speedway dealer. 

No.117 
Grinder 
S!495 

DUAL TAIL PIPE EXTENSION 
FOI_{ YOUR CAR. $ 2 9 S 
DEEP TONE, 
PRODUCED BY 2~ IN. OUTLETS 

Chrome Plated .... Fits All Cars 
Postage Free on Money Order, Check or Cash 

PAT. PEND, LYONS PRODUCTS Co. 2319 RK!geley Or. ~os Angeles 16, Cal. 

Portable Paint Sprayers 

Uses l/4 Hp. Motor ~$26.95 
Complet e as Illus t r ated. less motor. Sprays a ll kinds of paint, lacquer, 
va rni sh , etc .. . . Oil-less ball bearing compressor, 2 cu. ft. a ir per minute . 
l:; to 5 0: pre~sure . Sprnys paint 5 times fast e r t han hand brushing. 
No. 890. Outfit complete as No. 444. Outfit, Twin cyl. 4 cu. 
shown with "V" Belt, mo· ft. production type gun, 15 ft. 
tor pulley, 15 ft. high tes t air hose, reg. and gauge. "V" 
air hose and No. $26 95 belt and motor pulley. $47 50 
112 gun, but • Uses lh hp. motor. • 
without motor. Complete less motor, 
IMMEDIATE DELIVERY-Check or M .O, with order, shipped prepaid , 
Or we will s hip C .O.D. , plus c harges. 

Write fo r FREE Catalog today! 

INDIANA APPI.JANCI<: ( ' 0 . 
20 E. Sycamore Dept. PS-120 Evansville, Indiana 

• EASIER, FASTER, 
STRONGER OUTDOOR PROJECTS 

·-· ~ ---, ..... ..... .. - --• 

with Easi-Bild* Patterns and 
CASCOPHEN Resin Glue 

"Easi-Bild Full-Size Patterns" take the mystery 
out of making things. 

Just trace the pattern on the wood, saw it out 
and glue it together. There are 94 projects for 
furniture, toys, gifts, buildings, horne needs. 

And the designers of Easi-Bild Patterns rec
ommend CASCOPHEN Resorcin Resin Glue for 
assembly of all outdoor projects. CASCOPHEN 

makes permanent waterproof, heatproof, mold
p roof bonds. The only completely durable glue 
for horne use! 

Prove it yourself. See how easy it is to make 
better projects this new way. Start with the 
"Project of the M onth," No. 32 Lawn Chair, 
shown above. Mail this coupon now! 
• Tra<l<'·mark @ I 0 4 7, Easi-Bild P a tt.-m Co. 

r--------------------~ 
I 
I 
I 
I 
I 
I 

CASCO Pattern Dept. PS9 
P. 0 . Box 215, Pleasantville, New York 
Enclosed is 25<' for full-size Easi-Bild Pattern 
No. 32 and folder describing over 100 Easi-Bild 
Projects. 
Name __________________________________ ___ 

I 
I 
I 
I 
I 
I 

I Street I 

l~~-------~~--~~~----J 
Casein Company of America 

(Division of The Borden Company) 
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" SIMON IZ" ... 
Trade Mark Reg. 

• 

' ' S 
~ - '-, . 

' 

Lever Loeks Vise 

I 

I 
I 
I 

KNEE action closes and locks a lever-type 
vise, leaving hands fi:fie for adjusting ma
terial. Produced by P. A. Fleury & Sons, 
of Baltimore, Md., the vise is capable of 
holding stock up to 10 inches . 

Plastic Guards Metals 
A STRIPPABLE, plastic coating-the kind 

used during the war to protect machinery 
during shipment overseas-is· helping metal 
indush·ies to prevent corrosion. Brushed or 
sprayed on a surface, the coating dries 
quickly to a rubbery film that peels off 
easily. Developed by Eronel Industries, of 
Los Angeles, Calif., the protective finish 
resists abrasion, alkalies, acids and all at
mospheric temperatures. 

• 
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BENCH MODEL 

123/4" - $53.50* 

1 5" - $65.00* 

Now you can equip for the most productive 
winter you've ever had in your shop! Atlas drill 
presses are again available at your distributors_.: 
at prices near pre-war levels! 

Amazingly Versatile- Give You 
10 Different Types of Work 

Here are some o( the operations you can handle 
easily and quickly with any Atlas drill press and 
its low cost accessories: precision drilling, tapping, 
reaming, and routing in metal and plastics; mortise 
and tenon joints for tables, chairs, doors, book
cases, cabinets, storm windows, screens; inlaying 
carving, dovetailing, shaping, and drum sanding
all important additions to the practical "capacity" 
of an~ shop. 

FLOOR MODEL 

15" - $75.00* 

' • 

Industrial Precision. for Your Home Shop 

I 

From its finely balanced pulleys to its solid base 
an Atlas drill press is built to give you rigidity, 
smoothness, and life-time accuracy. Head, column, 
table and base are extra heavy. Precision-ground 
table tilts 90° right or left. The exclusive Atlas 
"floating-drive" spindle design- with deep
grooved ball bearings - keeps the precision
ground spindle accurately aligned for smooth 
operation. Ask your Atlas distributor to show you 
the bench and floor types in his display room. or 
send for latest literature. Atlas Press Co., 955 N. 
Pitcher St., Kalamazoo 130, Mich. 

* Prices, less motor, F.O .B. Kalamazoo. 

~ATHU 
·" 

(/Jfa4. 4 TOOl. ~~~AM . 
I "' 

·.J 
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These results of vital service tests* prove that 
Bright Star batteries gi\'e you more bright light 
longer than two other leading brands tested. 
Insist on the best- it's Bright. Star by test! 

*Chart based on laboratory Jests conducted 
in accordance with got•ernment standards. 

Ask for popular Bright Star model batteries. 
BRIGHT STAR BATTERY CO., CLIFTON, N. J. 
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Fill Holes, craclcs, Jents, go 

~eB 
e HARDEN FASTER 

• SHRINK LESS 

eSTAY IN! 
FILLS HOLES 

IN ONLY 

• 

1 APPLICATION f 
~ 

Duratite Wood Dough will fill rough 
or irregular cavities in wood, meta l, 
plastic or plaster in one application. l 
(Duratite Surfacing Putty forshallow 
cavities). Can be sawed. cut, milled, 
sanded ; are waterproof, fire resis-
tant. Seven wood colors, in tubes or 
cans, at Hardware and Paint stores. 
Onlu !J5c for large tnbe oJ W ood 
Dough andi.nteresting booklet. Write 

LARGE TUBE WEBB PRODUCTS co. 
25c Postpaid D2 Seuth G Street, San Bernardino, California 

or Webb Company • Dept. s · Norcross. Georgi a. 

WOOD DOUGH AND SURFACING PUTTY 

MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 

· siNGLES, Chev, V-8, Plymouth, 
Stee ls $5.50, Alu min u m $6.5 0 . 
Chry., Olds., Buicks, etc., Steels 
$7 .50, Aluminum $8.50. V ·8 a nd 
MERCURY DUALS, Steel $ 17 .50, 
Aluminum $ 20 .00 . Al uminums are 
guaranteed for life of your car. 

DEAL NTED 

Save Time and Money o===fi===o 
with this Press 

Ten-ton press, ideal for all 
kinds of pressing, separating, 
straightefling, and bending jobs. 
Ample capacity for home shops. 
Easily adjustable table takes 
work up to 18 inches wide and 
11 ~ inches high. Roller-bearing 
ram for long life. Send for free 
bulletin showing press and 
wide variety of accessories. 
UT ·lOA Press f.o.b. factory $28.25 

DAKE ENGINE COMPANY 
622 Seventh Street, Grand Haven, Michigan 
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••• in your own woodworking shop with Delta-made 

Homecraft® Power Tools 
A whole new world of fun and healthful relaxa· 
cion opens up when you follow chis fascinating 
hobby. And now your de+tler has popular-priced 
Homecrafc Power Tools that bring this happiness 

working. They make it possible - even for the 
beginner - to t.urn out atcractiYe, useful projects 
and do ic quickly and easily. \\' ich these sturdy 
cools in your shop, you can make coys, small pieces 
of furn iture, and many ocher things you're proud 
co use and share. Fun for che whole family. 

-
~vichin easy reach. . 

Homecrafc cools arc a produce of Delra-makcr 
of Delca Power Tools and Delta Machine Tools, Visit your Homecrafc dealer now. He'll be 

• 

long famous for safety, accuracy, and depend- glad co adYise you on starting or improYing your 
ability in schoo ls, factories, ~--------------- shop. Inspect the cools he has 
and home shops. H 0 m E C A A F T~ on display, and notice how 

Made expressly for the hob- pOWER TOOlS much you gee for your money 
byisc, Homccrafc Power Tools when you buy Homecraft 
take the work out of wood- General Sales Office- Chicago 2, Il linois Power Tools. Do it today. 

Homecroft Power Tools 
pictured above 

New Catalog 
Big 32-page catalog 
shows all Homecraft 
Power Tools and acces
sories. Send 1 01' in coin 
or stamps to cover mail
ing and handling. 
"Happiness Herald," il· 
lustrated guide to v•ood
working, sent free • 

HM·IlA 

Tear out coupon and mail today 
I I 

: DELTA MANUFACTURING DIVISION : 
1 Rockwell Manufacturing Compony I 
1 682K E. Vienna Ave., Milwoukoo 1, Wit , I 
I I 
1 Plettst st11d )'Our JtttL' ratalog 011 Homuraft Pou·tr 1 
1 Tools . I am t>~rlosi11g 101' to rt>t'tr rost of mailiug 1 
1 aud batldliug •• ilso stnd /rtt "Happin~~s Herald." I 
I I 
I I 
I Na.mt ................... u•••••••• •••••u•••·••••••••····••••·••·••••••••••••·••·••••• .. ••••-••••••••••• I 
I I 
I I 
1 Address ............ - ........................................... - ...................................... 1 
I I 
1 Cicy ................................ .,. ....................... ( ...... ) State ......................... I 

~--····--------·······-········· 
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Ar1nory for the Air Age 
WITH a huge roof to permit helicopter 

operations and a thick concrete drill floor 
covering an underground base for troops and 
equipment, the building pictured above has 

. ' 

185-Ton Milling Maehlne 
WAITING for a new car? This gigantic rna~ 

chine, believed the largest of its kind in the 
auto industry, may help you to get one 
quicker. A two-head milling machine, it 
weighs 370,000 lb., has a 38-foot bed and 
an 18-foot table, and requires 178 hp. for its 

250 POPULAR SCIENCE 
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been proposed as a model for National Guard 
armories. Designed by James C. Mackenzie, 
New York architect, to meet modem military 
needs, the massive, air-conditioned structure 
would also serve as an air-raid shelter-or, 
in peacetime, a community center. 

. 
operation. Five flatcars were used to carry 
it to Detroit for installation at the die and 
machine plant of the Fisher Body Division 
of General Motors, and 300 cubic feet of 
cement went into its foundations. Here it is 
pictured just as a tremendous die for form
ing automobile parts is lowered into position 
on the machine bed. 

• 

• 

., 

. . 
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No wonder motorcycling is the fa
vorite sport of so many fun-loving, 
vigorous, red-blooded young men 
and women! There's a thrill to rid
ing a new 1947 Harley-Davidson 
that beats anything else ori wheels. 
Owners have grand times :,..._ they 
belong to clubs-make new friends 
- compete in endurance runs, race 
meets and hillclimbs. They get out 
on the open road and tour the 
country - even tour other lands. 
Don't merely wish for good times 
- when you can roll up so many 
pleasure-filled miles on your own 
H arley-Davidson! Get set for the 
happiest evenings, weekends and 
vacations of your life - see your 
Harley-Davidson dealer NOW -
and mail the 
coupon today. 

• 

-------------------- ... 
HARLEY-DAVIDSON MOTOR CO. 
Depo rtment PS, Milw a ukee 1, Wisconsin 
Please send free copy of 24-poge "ENTHUSIAST" Magazine, 
filled with motorcycle a ction p ictures and thril ling stories. 

I 
I 
I 
I 
I 
I 
I 

Nome._ .................................... - --------·---···-·-··-- 1 
I 

Address ............ --·-··--··-------··------- I 
I 

I Clty--··-····-·······- ---···- ·- -·· ····--- Stat•-·---- . .11 

~-------------------------------
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.,For 1M •'-rer who l>u,.. o 
rl~ for more IMn •port" 

·Bere'a a brand new riOe-a 
aturdy, dependable, hi-power 
bolt action " . 30-.30" carbine 

selling at an astonishin~y 
low price. Built for years of ilie 
hardest kind of all-round serv~ 
ice, it fills a lon~felt need for 
a low-priced, well-built riOe. 
SAVAGl: ARMSCORPORATION 

Fireum• DirJuion 
CHICOPEE FALLS. MASS. 

STEVENS Bolt Action Cal •• 30-.30 
Carbine Type Repeating Rifle 

CAUIER-<:hambe'red for the dependable " .30..30." 
IAaREL-"JJJ•Preeeure" emokele11 eteel,length 21". . 
A~N-5bort throw bolt action. Cocke OD opealal 
etroke. New deeign oa· bolt, eear and trigger meehaDiDD ••• 
ligbtDlng·faet igoltioo , r.oeitive, trouble-free operation • • .j 
clean, eri1p, trigge,.. pul • Streamlined bolt handle. ~ 
SAFETY-rndepeodent, thumb-operated ••• locke leU' ad, 
bolt. Conveniently located. 
MAGAZINE-Detachable 3 -c:artridge clip. One cartridge Ia; 
ebamber-4-ebot eapac:i~. 
SIGHTS-Ramp front-aajuetable •porting rear. 
STOCK-5toek and rore·eod ooe piece witla·eeml·pletol grip 
corrugated butt plate. Built to etand up aader bard eerrtee. 
WEIGHT-About 6f lb1. Overall leagtb 40 iaebe1. 

252 POPULAR SCIENCE 
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At ED 
GENER TY 

E l E C f, ~.~.Cd!pendable 
tosts \ess . • • d ueneraung 

. 000 watt Sheppar f~rnace oil. 
'fhtS 2. s on \ow-cost . assures 
set operat~ \ construcuon y to 
Rugged dtese o service .. . eas . 
\ong \ife ~ Si~p~e ~etai\ed inforrnatlon. 

w.:~~ ;~(PP~RO (::::::.'~~ .. 
68 Middle St., 

Gtneroting aeta to 36,000 woHa. Pow" ·9nita to 62 H, P., 

SAVE MONEY 
build your own 

IMITB COMPRESSOR 
Now, use the world-famous Smith Air Com· 
presaor to operate rock drills, paving breake.rsr 
epray guns, sandblasting, etc., at low coati 
Just order the Smith Compressor Head and 
Accessories' with complete instructions for as· 
aembling. All you need is a Ford Motor and 
ehop facltlttes. Capacity 60 cu. ft. ample 
.,ower for most compressor jobs. Pressure up 
to I 00 lbs. per square inch. Head equipped 
with blah speed compre.ssor valves; auto· 
matic unloading and idling. 

WRIT£ 
TODAY I 

GORDON SMITH & CO., Inc. 
· 405 College Street Bowling Creen, Ky. 

What holds with 
fi rmness, "peels" 

with ease; 
What mounts rare 

stamps from Celebes? 

STAMP HINGES 

• 

At Stationery Departme E~erywher~ . 

• 
t 
• 

j 

• 
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U. S. GOVERNMENT SURPLUS 

T.RIPODS 
S trong Wooden Tripods with adJust
able' legs. 5~2 foot extension. Used by 
Government for engineers levels and 
transits. Can be used for holding 
Telescopes. Cameras. etc. 

Value $495 
24.50 

WHEATSTONE BRIDGES 
Used, in excelle.nt condition. Mfs. by Thompson Lever 

~i~:oo ~.~:: .... :~.?.~~.~.~~~~: ...... ~~~.~~ SPECIAL $49.50 

Engineers All Metal Army Type Hand-Sighting 

LEVELS 
$2.00 PRECISION 

QUALITY 

PUBLIC SPORT SHOPS 
13 S. 16th St., Phlla. 2, Pa. No COD's 

smALL PRE[I5100 LATHE 

SMALL • COM, ACT • LOW COST 

WITH AUTOmATIE FEED 
ARD 11D VOLT A. l mOTOR 

Designed for precision work 
where accuracy is essential 
for small ports and tools. 
Ideal for Home Workshop, 
l aboratory, Model Builder, 
Jeweler, Dentist, etc., 

1.11'1' PRICI: $6075 
SIU:U'I6'a$Q16'aU14'WI'.I2k SEJID Zl% DEPOSIT. IALAIICE C. D. D. 
llO·Volt A.C, Motor Included Without Extra Cost. 
Write For Free Pamphlet. Dealer I nqutrles Solicited, 

'0 
• 172 DUI ST • WI IUHOSC:O 2. WS 

lolop.oM 014way $ ·1SSI 

Here's the handiest Screwdriver ever 
designed. The perfect tool for a ll-pur
pose home or shop use. Four differ
ent sizes in 1 self -contained unit. 
4-in-1 Screwdriver varies from 
standard 6 in. length to thumb
nail size for precision work. So 
cleverly made the screw part 
of 1 size acts as handle grip 
for the other. So compact 
it can be carried in vest 
pocket. Guaranteed to 
perform perfectly, or 
your money retut·ned. 
ONLY••• . 

, 
,..,.,,."" ot Solid 

Brass with Hardened 
Tool Steel Blade! 

POSTPAID 

rMa~ithi;-

1 
Coupon 
NOW! 

Takes up minimum space! Saves 
time! Offers type and size screw• 

dl'iver for virtually every use. A 
splendid ~ift .. • Order yours t oday. 

cRAr1sMiN'SAL'Esc0..DePt. ;s.;:- -1 
84 7 W • .Jackson Blvd., Chtcago 7, 111. 

D I em•lo~e 9!:!t'. Rush 4 ·in· 1 S<'rewdrh·er I 
pos tpaid on money-baC'k gu:ua ntee. 

I H " "' "-•..:. .;. ·----------------------------------- I 
·t I ADDRESS-------------------------------------

I CITY -----------------·---------STAT E-----------. J ----- - - .... - ....... --------· 

WORLD' S 
SAFEST 
SAW! 

MODEL 2000 

ONLY 

$1750 
FOB FACTORY 

Shpg, Wt, 18 Lbs . 
Prices s lig htlY 

high er in foreign 
" countries 

SAW 

.Complete 
with Cord 
3 Blade$ 

No Motor Needed ••• Just Plug In! Portable! 
Safe! Cuts Clean, Smooth ••• Needs No Sanding! 
This new, remarkable, patented mag
netic Jig saw needs no belts. no mo
tor. no gears. no oiling! Just plug 
into any 50 or 60 cycle A.C. 110-130 
volt outlet-and saw! Portable. Use 
anywhere . . . kitchen. basement. 
attic. Ideal for apar tments! Cuts 
clean. smooth . . . no sanding neces
sary. Perfect for models. displays. 
inlays, silhouettes. etc. Special mag
netic Safety Stroke feature permits 
whole family--even small children
to use. Cuts intricate designs on %" 
soft wood. %" medium hard plywood 
and thinner hard woods. plastics. 
thin metals. Leaves NO ragged un
dersides on plywood. heavy card
board. Cuts center of 27" circle. 
Specially finished table top with %" 
cross sectional engraved Unes to as
sist in accurate cutting! This rugged 
power tool is NOT for ordinary lum
ber cutting but is unsurpassed for 
intricate. fancy scroll work. Nothing 
else Uke it. Get yours quickly. Order 
now. Limited supply. Prompt ship
ment. 

ORDER ON 10 DAYS' TRIAL! 
Order today on this liberal Trial Of
fer: When you get your SYNCRO. 
plug Into any 50 or 60 cycle AC ll0-
130 volt outlet and saw according to 
inst ructions. Then. if it does not sat
isfy you perfectly. return It postpaid 
within 10 days of delivery date-we'll 
refund your $17.50 promptly without 
questioning. Order on Coupon below 
now! 

WHY SYNCRO IS 
THE 
SAFEST: 

Riot 

WIU CUT 
WOOD 

~r•••• SEND COUPON••••••••••••••••••• 
I flVIIIJirft SAW CORP., DEPT. 8·97, ROCHESTER, MICHIGAN : 
I ... n lU E.'<port Add r ess: 120 Wa ll St. , N. Y. Clty 
I Gent lemen: Here's my order for on e SYNCRO MAGNETIC JIG 1

1 I SAW , Mode l 2 000. s hpg . wt. packe d . 18 lbs ., $1 7 .50 FOB 
I Factor y . Pleas e se nd it c omplet e w ith electr ic cable, plug. 1 

3 blades, on your 10 Days ' Money Back Trial. I enclos e $17.50 I 
I as p aym ent . P le ase s hip s aw: 

: 0 E."Cpress charges collect or 0 Parcel Pos t charges colle ct. : 

I 0 Express, f o r w hich I e nclos e an extra $. . . . . . • • • • . . . • . . • 1 
I 0 Parcel Pos t. for which I enclos e an extra S . ..•. • ••• , . • • I 
I 0 I enclose no money- send FREE SYNCRO CIRCULAR. I 
: WRIJE NAME, ADDRESS ON MARGIN BEI.OWI : 

·------------------------------~ 
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Model 616 
.60-lb. Coal Cap. 

• Look inside ••• 
then you'll see the 
difference. WARM 
MORNING is the 
heater with exclu
sive, patented in-

• • tenor construction 
that results in abun
dant heat at low cost. 

Heats all day and night without 
refueling. Holds fire several days on 
closed draft. Burns any kind of coal, 
coke or briquets. Start a fire but once 
a year. Four models, 60 to 200-lb. 
coal capacity. Sold by Furniture, 
Hardware, Appliance, Lumber and 
throughout the nation. 

Coal dealers 

. 

Model 420-A 
With Built -in Auto
mat ic Draft Regulator. 
100-lb . Coal Cap. 

Get This BIG BOOK 
of HOMES PLANS 

• A beautiful16-
page book in 
colors contain
ing floor plans 
and elevations for 12 dis
tinctive, low-cost homes 
designed by nationally
known architect. A regular 
SOc book for only 2Sc. Send 
a quarter for your copy .•• 
NOW! <4-Bl 

LOCKE STOVE CO. 
Dept N, 114 West 11th Sl, Kansas City 6, Mo. 

A GOLD MINE of INFORMATION on NEWEST 
EQUIPMENT, TOOLS for HOME CRAFTSMEN & MECHANICS 
If you work in metals, wood, plastics or glass you need this 
Giant NEW Book of equipment, t ools, p arts and materials ••• 
including dozens of hard-to-get items you can't find in s tores. 
Many things you must have for y our home hobby or shop. 

HELPS YOU GET 
MORE PLEASURE, 
MORE PROFIT In 
• HOME CRAFTS 
e METAL CRAFTS 
e WOODWORKING 
e PLASTIC CRAFTS 
• HOME REPAIRS 

A WAREHOUSE OF THINGS 
YOU NEED AND WANT 

Over 100 i terns includin&_Spray Guns; Powez: 
Bench Tools; Lathe; Drill Press; Drills; 
Grinders; Tank and Brush Electroplaters; 
Telephone System; Tool Chest; Model Tools; 
"Pin Money" Makers for your sparetime 
fun and Qrofit! SEND NAME and ADDRESS 
and 10c TODAY! Price of Handbook re
funded on lint order. 

WARNER ELECTRIC CO., Dept. N-21 
1512 .JARVIS AVENUE, CHICAGO 26, ILLINOIS 

+YOUR MOTOR 

NOWI For Only SS95 You 
can have an Ama~ing New 

FLEXIBLE SHAFT TOOL 
with PENCIL-SIZE HANDPIECE 

.. 

Grinds, Polishes, Sharpens, Cleans, Mills, Carves, 
Engraves, Etches on Metal, Wood, Glass, and Plastic 
Now you can turn your old motor, drill press, or electric 
drill into a Flexible Shaft Tool. Amazin~ new Presto-flex, 
latest addition to the Foredom flexible shaft family. 
Simply attach to your electric drill , dr ill press or motor. 
Presto-a flexible shaft machine! Pencil-size handpiece 
gives you finger-tip control. Gets into tight places you 
can't reach with any other tool. Handy 35" overall 
length. And-only $5.95 complete! Order NOW. 
~-------SEND NO MONEY------., 

I 
Just send your name and address . We will rush your Presto· I 
flex COD. Pay postman $5 . 95 plus p ostage or send $5.95 
now and WE pay postage. Money back If not delighted! If I you order Presto-flex for use on motor . spec ICy motor shaft I 
diameter. Add 50c for specinl motor coupling. (Available 

I for 114 ". 5 I 16". 3.g" and 1/2" shafts. l :50 p iece accessory 1 
set available $1.50 extr a. Order TODAY from . 

~------------------~ 

Manufacturers of Flexible Shalt Equipment for Homft 
ond Industry For o Quarter -Century. 

27 PARK PLACE • NEW YORK 7, N.Y. 

RUSTt RUST I I • WHAT a headache! Here's the answer! A new liquid . 
RUST REMOVER-quickly dissolves rust on uon or 
steel, hardwa re, machinery, etc. NO RUBBING or hard 
work. Brush. swab. spray or dip. Put ON-let 
SET-wipe off-RUST GONE! On sale at 
all Sears Retail Stores in HARDWARE 
DEPTS. SOc and $1.00 in Mid-West (slightly 
higher elsewhere). Valuable manual of rust 
control FREE w ith each bottle. 

SEARS, ROEBUCK and CO. 
For further Information. write ALLIED PRODUCTS COM· 
PANY. De pt. H-2. 1133 Newport Ave., Chicago, Ill. 
Ma nufacturers of CorOdex. 

Hand and power grinders to fit 
all needs. Sold at leading hard. 
ware stores. 

LUTHER GRINDER & TOOL CO. 
Sheboygan, Wis. 

Copynghl'10 matt nal 
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1,.r WELOWOOO GLU£ 

When you want to fix things fast . .. remember 
Weldwood Glue. Ic's q uick to mix . .. easy to use . . . 
tremendously strong . . . stain-free ... rot-proof . . . 
and permanent. At hardware stores, lumber yards, 
chain stores. 

WELDWOOD 
PLASTIC RESIN 

WATERPROOF GLUE 

Handy, " .,,,,., 
ca rry, needed many times during the day. R~:~~~: 
less or where you work, on t he farm, in t 
tory, around the home. this patented • 
et t ool will be wor th Its small cost m any over . 
Made or case-hardened st eel, nickel pla ted, thick, 
1" wide and 3'il" long. Screw driver , rule, square, wrench , 
wire splicer, tack puller, bottle opener, friction top can 
OJX>n t>r , wire Insulation Rtrlnp!'r and other uses. Send 
only 30c In coin. Mailed postpaid. Satisfaction guaranteed. 
VATES M FG. CO., 111K - M11I n St •• lak11 Geneva. Wla. 

CODE SPEED ~~l!n°e~!rt.Cr!! 
to be a Telegraph 

or Radio Operator. Tb-nda of men need~. lntenady lnter.,atlntr 
wor k-cood pay. lAam a t home ur wherever you are. quickly , eully 
with the famoaa candler Speed Syatem. Book of partlcula ra Fre.,. 
CAND LER SYSTEM CO. , Dept. 6-K , Box 928, Denver 1, Col o . U. S . A . 

With FOLEY 
You don't even r e
move the handle
just put saw In ma
chine and In 3 min
u tes you have a per
f ect set of new t eeth . 

' 
Handsaw Retoother 

Accurate- positive easy t o 
use. Cuts 20 sizes of teeth 
from 4 to 16 points per inch 

on a ny handsaw. Saves 
tiling time,-no eye

strain. Send for 
circular. 

•1- ;.;L'EY"MFG.co7,"9.1.7"Fole78 idi'.7 Minneapolis 1s, M~:-'l 
Send full details on Foley Retoother 

I N ame . . • •.•• •• ..• ..•..•..••.•..•.. • ..•... . .••. • . ..•• I 
L Address . • . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . 1 

--------------------~ 

QUICKLY PAYS FOR ITSElF! 
Many of the Iorge welding fob· 
ricators of today got t heir start 
wi th a single Hobart Electric 
Drive Arc Welder a nd they paid 
for it with a small percentage 
of their monthly earnings. 

MU LTI-RANGE CONTROl •• • 
gives you the correct welding 
heat for each job, assuring you 
of the kind of work that br ing s 
customers bock. 

REMOTE CONTROL • •• 
will save you time a nd enable 
you to work foster, and tu rn out 
more profitable jobs each day. 

BUILD YOUR OWN. 
Yo u con even build up your own 
gas drive welder with a Hoborl 
generator a nd go after the more 
profitable jobs in the field. 

AC WElDER FOR SINGLE PHASE. 
If you hove only single phose 
current available, you con still 
start a prof itable welding busi· 
ness w ith the Hobart 220 volt, 
single phose AC ore welder. 

AN EXPERT WElDER. 
If you lock confidence, attend 
t he Hobart Trade School and 
you'll never worry about your 
ability to turn out good weld· 
ing work. We hove . helped 
thousands to get started in the 
p rofitable weld ing business and 

· ready to he lp you. Re
rn coupon for part iculars. 
H OBART BROS. CO. , 

Box P -97, Troy, Ohio 
"One or the world's largest 
bulldet·s or Arc Welders" ........ . ............. ~·· . 

: iV~, HOBART BR ERS CO., BOX P-97, TROY, OHIO• ! 
• M Without obl igation, plea se send me information on : 
! items checked below. • 
• 0 Electric Drive W e lder . n Bui ld Your Own Welder. • 
• O AC Transformer Type W e lder. : 
! 0 Ho bart T rode School Booklet . • 
• 0 Also, please send me information• on how to start a • 
: Job W eld ing Shop, so tha t I con earn some of the big : 
• mo ney in welding. • 
• • : NAME ..... . .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . • • : 
• • • ADDRESS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • • • CITY . . . -. .•.. •...... . .. . . . . . . STATE . . . . . . . . . . • •••••••••••••••••••••••••••••••••••••••••• 
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RADIO BARGAINS! 

SAVE AT NEWARK 

TELEGRAPH KEY 

switch. Solid silver 

·What o buyl A professiona l q ual
ity Signal Corps key. Bakel ite 
bose 4 lf• " x 3" , 2 sets of b ind
ing posts, circuit closing 49 

contods. Do n't miss it at o nly... C 

S~ I Army-Navy Phones 
Amazing Borgoin l BRAND NEW -
GUARANTEED! Super quality phones. 
8000 ohms impedance . Rubber cov 
ered throughout. Ear cushions, co rd, 
a nd PL-54 plug . Ad justable 
headband . While t hey lo stl 
Spe cial .... .. .... .. .... .. .... .......... . . 99~ 

T -178 MICROPHONE 
All Brand Ne w - Perfe c t 
Corba n Ha nd Mikes. light 
Weig ht, 200 ohms. Single 
button , pre ss - to- talk 99"' 

switch. S ft . rubber cord , plug, dust cover. Terri fic a t "' 

F.O .B. N . Y. or Chica go • Send for Barga in Bullet ins 

NEW YORK 
Offices & Warehouse 
242 W. 55•h St .. N.Y. 19 

New York City Stores: 115-17 W. 

~CH ICAGO 
323 W. Modo$On St. 
Ch icago 6 , Ill. 

St. & 212 Fulton St. 

" Yes, sirl I saved $150.00 when I insta lled 
my Delta O il Burner myself in a few hours. I 
shopped around but couldn ' t 
get o burner insta lled for less 
than $350.00. The work was 
easy because of the Delta 
Photo- Insta llation Manual ... " 

MADE BY WORLD'S LARGEST 
MANUFACTURER OF OIL BURNERS 
Now you con en joy fully automatic heat in your home by in
stall ing it yourself simply and qu ickly with o few tools. You 
con save at least $150 .00 in your spore t imel The Delta Auto
matic Oil Burner comes completely assembled along with 
everything necessary fo r the complete installa t ion by you for 
the low price of only $195,00, Includes t he famous copy
righted DELTA PHOTO- INSTALLATIO N MANUAL showing step· 
by-step photographs of on actual installat ion. PAY AS LlnLE 
AS $6.26 A MONTH! And- you need not pay o sing le penny 
to get the Delta Automa tic O il Burner · because o simple de
ferred payment plan is ava ilable . Just send the coupon below 
for fu ll informa tion a nd iree brochure in color describing how 
you con install and enjoy fully automatic heat in your home 
with the De lta Automatic Oil Burner, Delta Automat ic floor 
Furnace, a nd other Delta Hea t ing products. Mo il coupon today/ 

--PASTE COUPON ON PENNY POSTCARD--, 
DELTA HEATING CORPORATION I 
85-07 Northem Blvd., Jackson Heights, New York City I 
Please send FREE Color Brochure and fu ll information about 
De lta Heating products. I 
NAME. 00 • • o . o o o•. o o o o •• • o • • o 00 • • o •o· · ··· 000 •• • • 00 • ••• • •• ••••••• o ••• o •••• o • • •••••• o •••• • ••• 0 o•· . I 

I 
I ADDRESS .............................................. CITY ··· · · · · · ···· ··• •o •o o o o o o o •o o o o • I 
~~~~~~~~~----------~~~ 

-~------- -
KEEP WARM-SAVE FUEL 

Don't put up with dangerous, drafty zones in 
your home when it's so easy and inexpensive 
to weatherstrip with 1\Iortite. Simply press 
pliable :\I ortite around windows, doors, base
boards, etc. It keeps cold out. keeps heat in, 
shuts out dust and dir t, too! Mort ite adheres 
to any clean. dry surface. Ko tools, no tack ing 
needed. Anyone can apply it. 

3 Sizes: 29c.- 98c- $1.25 
H igher west of the R ook ies and Canada. 

Ge t at s tores or write for free clrcu 
J. W. MORTELL CO., 5 3 4 Burch St., Kankakee, Ill. 

I VELTY MA ' 
Today's best bet ror a business or your own starting 
with little money Is the Casting or Wall P laQues. 
Book Ends and other Novelties. J.arge orders and 
profits walling, S tart In garage or hasemcnt . Quickly 
learned. NO EXP ENSIVE MOL DS TO BUY. Our 
system has started many on the road to a splendid 
financial future. Some report orders l'anglng from 
$500.00 to $5.000.00 wllhin reasonable time after 
starting. Wr ite today. 
PLASTEX PRODUCTS, 111 lapRJ St., Saa Frantlsco 2, Calif. 

STUDY AT H OME fo r P ERSONAL SU CCJ;SS a n <! 
L ARG ER EARNINGS. 39 years expert Ins tru ction 
- over I 08.000 s tuden ts e nroll e d . LL . B . Del!'re e 
a warded . A ll t exts furnis hed. Ea s y paymen ts. 
G .l. Approved. S end f o r FREE BOOK. 

AMERIC AN EXTENSION SC HOOL 01" LAW 
De p t . 81-S , 646 N. Michigan Ave .. Ch icago 1 1 . 111. 

Sl- for to 1•,. -tal lathe• 
BUILD IT YOURSELF from our sets 
ot semi-mach ined castings and aave 
$$. Can be finished on your lathe a lone 
Complete working drawings and step~ 
by-s tep Instructions furnished. 
Mill keyways, slots. sp llnes, dove-tails , 
ftutes In reamers. taps, hobs . and 
special cutters : produce spur, bevel. 
mitre and worm gears, ratchets and 
racks; mill ftat surfaces, square shaf ts. 
mill hexes. spot face, dr ill spaced 
h oles, bore. etc. on your lathe with 
this precision attachment. It h as a 
T-slot ted table. a vise which swivels 

for a ngular mlll inc. a gear cutting 
tlxture and dlvldinl centers. 

FREEl I llu s trated fo lder a a d pric e 
• llst . I n c ludes mlllln~ cut

ter s. keyw ay .cutters. drlll. r od . ..tllltttn~ 
s aws a n d many hard to get s h op It e ms. 
Mentio n you r lath<'. W r ite tod ay. 
HURON MACHINE AND TOOL CO. 

YALE 2 . MICHIGAN 

op 

(I 
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No. 78 x·acto 

COMPLETE 
CARVING SET • 

20 different blades 

Here's everything you heed for a super-slick job, 
from toothpicks to totem poles. Super-sharp blades, 
firm-grip handles for light and heavy work. Ideal for 
wood, linoleum, plastics, etc. Contains: 6 different 
gouges, 4 routers, 2 punches, 6 regular blades, 2 
three-inch blades, one No. 1 knife, one No. 5 knife. 
On wooden block, complete ....... .................. . only $5.00 

•H•·~ . t; . S . Pat. Off. 

Other X-acto Knives, Blades. Tools and Sets, 50t to $50 
.._ Prices slightly higher in Canada 

• 

At hobby, gift, hardware and department stores 
X-acto Crescent Prod. Co., Inc .. 440-4th Ave., N.Y. 16 
Tn Canada : Handicra/t Tools,Ltd.,Hermant Bldg .. Toronto 

' 

THOR nB" ENGINE-S6.9S 
The new THOR "B"-Sensational miniature 
gasoline engine that really works. Super
power performance. Smooth. ~el~eted power 
that roars into al'ti'lll with a ''twist of the 
wrist." Over 25.000 already solei. . 1/6 H .P. 
Complete with coil ami cm•de • • ~N. Heady to 
run. only $9.95. In KIT furm. fully ma· 
chined. 5 minutes to assemble. $1i.!la. without 
c·oll and rontlenser. Powers all models. F ully 
il lustrated iustrurtions. s~nll $1.1111- shipped 
c·ollert sume tlar C. 0 . D. F RJ.: I•:- Send for 
:!4 -page illustrated hobhy l'atalog. 

AMERICA'S HOBBY CENTER 
DEPT. S-97, 156 WEST 22nd STREET, NEW YORK 11, NEW YORK 

~ 

• L ubricates 

• Prevents Rust 

• Cleans • Polishes 
EVERYWHERE 

Reduce Germ 
laden Dust 
Eliminate 
Sweeping Compound 

Dustless brushes used with Arbitrin sweep
ing fluid eliminate up to 97o/o of germ 
laden dust and reduce sweeping costs 
20%. Arbitrin fluid, poured into a metal 
reservoir in the brush back, filters through 
the tufts and keeps dust down as you 
sweep. Dustless brushes are used in thou
sands of schools, factories, offices, stores, 
and institutions. There is ·a Dustless brush . 
to fit your needs. Write for sizes, styles 
and prices today . 

.- r>.ustless Brush co.3 Wis. ' 
1 M•twaukee ., N\'IWCIIIkee ' h ' I ~0 N 22ncl St., I bout oustless Srus es. 

5 :·::d~co:m::pl=e~te~f-oc_t_s_o __ ----=============- \ 'Pleose sen 

'

Nome-

Street Addr·ee;ss~;;~;;;;;z;;;z;;;;:;;;r;;;;;.;;~.: I lcity, Stote;; a r 
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HERE' S WHY! A 
Wbizzer Bike Motor 
takes you 125 miles 
on a gallon of gas! 
I t's precision- engi
neered! Fits any man 's 
balloon ti r e bike! 
Complete with all 
a ttachments neces-. sary co motonze your 
bike! See your local 
W h izzer Dealer! -------., 

F. 0 . B. Pontiac, 
Michigan 

I 
I 
I 
I 
I 
I 

Whi:ner Motor Company, Dept. 539, Pontia c, Michigan. 
I enclose S99.97, which includes S2.42 Federal Excise Tax ( ) check Of 
( ) money order. Send me one Whiner Motor complete, ready for instal
lation. If descriptive literature only is desired, check here ( }. 

Name'--- ----------City ____ _ 
, ______ _____ State, ___ _ 

MACHINE SAW FILING \\'i t h 
the Foli'Y Automa tic Saw filer 
Is the moder n way to rt>cond i
tlon saws. Anyone can do the 
work- no experience needed
no eye-stt·aln. St a rt In spare 
time. Foley-filed saws cut so 
smooth and fast, they will 
advertise for you , b ring you 
new customers and a s tt>ady 
repea t cash business. 

• 

The Folt>y Is the ONLY ma
chine tha t fil es all ha nd 
::;a ws, also hn net n nd 
cross-cu t cl rcular 
sa ws,- enables you to 
handle wo rl< from 
s chools. shops a nd fac
tories a s well as farm
ers, carpenters, etc. 

Send for FREE PLAN 
Shows bow to 
star·t-no can
vassing. Send 
coupon today. 

FOLEY MANUFACTURING 
919-7 Foley Bldg., Minneapol is 18, Minn. 
Send Free Plan on Saw Filing busin~. no obligation 
lVame _ __________________________________ __ 
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CRO AN Si~uet RIFLE 
Most Amazing Gun Ever Invented for 
Target and Small Game Shooting 
The idea l rifle for year 'round shooting indoors or 

out. Shoots low·cost SUPER PEltS without nois&, 
odor or recoil. Requires no cleaning. 

At your dealer or write direct. 

Adjustable power- rifled 
barrel for accuracy .. 177 
and .22 caliber models. 

CROSMAN ARMS CO., INC. Write for information. 
9 B H E N R I E T T A S T., R 0 C H E S T E R 7, N. Y. 

The BETTER Ammunition for All .177 
and .22 ca liber Air Pistols and Rifl es. 

.177 cal. .. $2.50 per M' 
.22 cal. . . $3.00 per M 
PO S TA G E P REPAI D 

At yovr cleoler 01 01der Jir@cl 

. CROSMAN ARMS CO. HENRIETTA ST .. ROCHESHR 7. N. Y 

off t h e press !- Every man 
who owns a works h op s hould 
have a copy of ou r n ew up-to
the-minu t e. 200 page catalog of 
Machine S h op Equip ment- the 
latest tools made b y the bigg est 
m a n ufa<' turer s in the U. S . Re
P.lete wit~ illustration s. d escrip
tion s. p n ces. P rompt d e ii\·ery 
on m ost tools liste d in this book . 
Available at cost o! printing-SOc a 
copy- get yours today! Price of Cata
log Re funded on Firs t Order over 
ss.oo. Send Check or Money Order to 

CENTER TOOL CO .. 1 5 3 Centre St., Dept. D, N . Y . C . 13 

5 13 50 Value for Only $2.49 
8000 ohm impedance Head Phones, produced to 
Air and Signal Corps specs. Extremely sensitive, 
lightweight (only 9 oz.). With 5 V1 ft. cord, 
plug, jack and ear cushions. Every One 
BR.AND NEW. , • $2 49 
No. 17 A37, Spec tal Per Paar .-........ • 

Plus 25c each for Postage. 

Burstein -Applebee Co. 1012 McGee, Kansas City 6. Mo. 

• • • 

.-
. 
' 

, -
~-·- . _ .. 

SUPER DRILL GRINDER 
Sharpena round shank drills from 
3 / 3 2" to 1 1 / 16" ln diamet e r , up 
to 11" long. Grinds old drills like 
new In 4 different POint angles, 
using hand or power grinding 
wheels . Money-back guarantee. 

Price only $2.•5 
At Dealers or Postpaid 

Crandall Mfg. Co 1 5 12 w. Sla uao n , Dept. 
•FB·21 LOSAnge let44,Callf. 

Each volume containJ • • ·er 
3 dillerenl volumes 100 weldin g designs. Write 

$IO.OO~oslpald Hobart lros. Co. lox P-511, Troy, 0. 

• 
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WARMTH WITHOUT WORK 
All the work of furnace tending is done automatically 

• 
by The Pipeline Coal Burner. Pipes bituminous coal from 
any bin to your present furnace, burns it smokelessly and 
efficiently, and even pipes ashes to dust-proof con
tainers! Modulated warmth regulated by automatic controls. 

Conversion models and complete winter air conditioners. 
Field-tested since 1934: Write for free 20-page booklet. 

FITS ANY FITS ANY DUSTPROOF 
COAL BIN FURNACE ASH CONTAINER 

POCAHONTAS FUEL COMPANY INCORPORATED 
Stoker Division • 341 East 131st Street • Cleveland 8 , Ohio 

Model 8 (not shown). 2, 3, 4 , ~. 
6, 7 & 8/16" Only $1 each size . 
SPECIAL: 4 - $3.50: 7-$6. 
Model 20 (shown) $2.54 each size 
- 9 to 20/ 16". All 12-$25, 
G11arntud. PoJt}laid i• NortA A•~rlca . 

DOWELS 
Make Your Own 

and SAVE 
No wanting o r waiting for 
m ahogany, cherry, for any 
dowel w ith SPEE-DOWL. Let 
this amazing tool start .. ,., .• 
lng Its cost now. 

FREE LITERATURE 
on this and new never
dull carbide tipped 
wood-turning tools. 

JOHNS MFG. CORP. Dept. B-12, 
Dunellen, N. J. 

Get FREE FOLDER NOWI 
Get details on 1 to 9 H. P. walking 
and riding tractors. Do 1000 jobs on 
small farms, estates, orchards, gar
dens. Low-priced. Send postcard I 

SHAW MFG. CO. 
5709 Front St.,Galesburc, Kans . 668PS N.4thSt.,Columbus,Ohlo 

IlL 

FRANKLIN u~~': GLUE 
will do it b e tter, faste r, e a s ier! 

Ready-to-use Fra nkl in makes joints 

stronger than the wood itself. Saves 
time - no mixing, no heating. Ban-
ish unple a sant odors, avoid chilled 

joints with Franklin· Liquid Hide Glue. 

The FRANKliN GLUE CO., COlUMB US l S, 0 

AT YOUR HA RP WARE DEALER 

BERNARD Parallel 
Action Pliers- with the 
"ONE TON BITE" 
have the cutters on the 
outside of the head, easy 
and convenient to use. 
Jaws close parallel, like 
a vise, hold tight, won't 
slip. Average grip exerts 

one too of pressure ! 

BERNARDS a 
Parallel jaws fit snug on nut. 

Compaun ge s 
grip.ping power. 6V2 size cuts 
8 -penny nail. 

' ' 

ONE TON 

cuts baling wire. 

Breaks gloss perfectly. Jaws 
close Aot against glass. 

< 

At your local hardware store ... Send for complete catalog 

QUALITY SINCE 1870 

• WM. SCHOLLHORN CO • 
7009 Chapel Street, New Haven 9, Conn. 
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A SOLDERING IRON 

FOR THE HOME CRAFTSMAN 

The new G-E Handy iron is designed specif
Ically for home and hobby shop work. With 
the Handy iron, you can do a professional 
soldering job. The same kind of heater used in 
G-E industrial irons assures quick, constant 
heat. And a brazed-on tip flows the heat to 
your work faste r. Built for a w ide variety of 
home soldering jobs, the Handy iron is a tool 
you•n use often. Only $3.95. Ask to see it at 
your dealer•s. Or write to Dept. 667-3, Apparatus 
Dept., General Electric Co., Schenectady 5, N. Y. 

• 

' t 

FREE: A "how to solder" manual with every iron 

GENERAL (jj;} ELECTRIC 
t; ! ' -;' ' ; 

. . double dutY fabric 
R eeves Army Twlll~sa~d play. I t' s highly 
chat's ri ght for wod cear and its wide van· 
resistant to wear an ar~ fast to sun. ~acer 
ecy of vat ~ye~ co13r~ Sanforized*, tt can 
a nd persplrauon. h~tn:s and still come up 
cake repeated Fas ~etter looks and longer 
fresh and newd. R~~ves ArmY Twill. 
wear-deman 1% 
~' Residual shrinkage less thatl o 

,. 

• 

NEW, MPROVED 
Medern-streamli ned-fits the hand like a 
fountain pent Easy to use as a pencil. 
Draws parallel lines -straight, curve or cir· 
cular. Does expert job on a utos, furniture, 
toys, bikes, model planes. s igns, bulletins, 
linoleum. ( Ma kes wall board look like til e.) 
Eve ry painter a nd craftsman EASY AS 
needs onel Ty pe " M" 
MASTER Painters • Striping USING A 
Tool complete with t ip for 
l /16" stripe, $1.00. Extra PENCILI 
t ips l /64•, 1/32•, 3/64•, • 
l / 16•, 5/64•, 3/32•, l /8"-
75c each. Tool with complete - ... 1""'".""1-" ..-1-· "'r·r 
set of 7 tips $5.00. (C.O.D. . . · IH) 
o r d ers 25c extra. ) Paint "'i:::. =::.::x=:= 
dealers, write! "' 

WINDILL MfG. CO • 
.&23-4-A Lincoln Ave., Chicago 18, Illinois 

A TOOL ••• 
NOT ABRUS 

Sand Casting-Forging-Heat Treating-Case Hardening 

BRONZE FOUNDRY 
is uain available in limited quantitY 
Without prior ity. Orders filled in seq uence 
as received. INVENTORS-SCHOOLS
CRAFTSMEN use FOUNDRYE'I"rE for 
making castings quietly for new inven
tions. for instruction . aDd general pur
pose. Order now for early delivery. 
Three sizes are available capable of mak
Ing bronze cast inga of 1 \~. 3, and I 
pounds weight. aluminum. copper. brau, 
etc. Domestic raa suppl7 and 110 volt 
AC or DC enern required for operation. 
Write tor circular. 

KANSAS CITY SPECIALTIES CO. 
Box 8022. Dept. 5·12 Kansas City. Mo. 

\\'e supply qual ltY Foundry CaRtlngs for Lewis 
Shapers, Milling Mnrhlnes, Drill Presses, 
8" Circu lar Saws. 6 " Jointers, etc. ConKtruc
tlon Blueprints for above 6 tools postpaid 
$1.00. I llustrated 32 page Catalog sent free 
with Blueprint Ord er-describes 23 Lewis 
Tools. Wri te today! 

LEWIS MACHINE TOOL CO. 
P. D. 811 744&, Sta. L, De,t. $, Les Aqelts 23, Calli. 

Make Radolek your buying headquarters for 
Kad lo·Eiectr onlc repair an d replacement needs. 
Utf11'e stocks assure finest , moat romplete 
selc.,tlons of all available l tema a t lowe st 
prl('es. Your orders receive apeetal auen tlon 
for fastest deJ.Ivery. Sead todiQ' for FREE 
Radolek Buyln• Guide. 
IAIDLR CO., lle't.A-131,111 I. lane I .. St .. Cltlcarel, Ill. 

s,,;n6 / 
< Guid, 1 

\VATCHES W'ANTED 
BROKEN OR USABLE 

All k lncls. HlgheRt l'rlct•s paid for .i<'w<•l r)'. l'lng~. s pectacle A , gold 
tl'l'th, dlamoncll;. Sterling Slln•r, t•tc. C:~:<h mallt•cl promptly. \\ c•lte 
for fl't·t· shlpplnst C""ontaltu•r. 
LOWE'S, Dept. PS. Holland Bldg., St. Louis 1. M issouri 

FREE.' 
fAMOUS 

BLLE BOOK 
CAE LOG 

Say You Saw 

It In Popular Science 

lilRE SUPPLIES 
Club F1rnitW't - Coun(tr 
Games - PunchbNrds • 
Magic Cants Rtiiders. Rud 
the backs • lnts - Daubs • 
Poktr Chips - Tops Flats • 
Layouts - Ga•t Boxts. 

K.C. C~~r 'f: .. f38 South WlbiSII Ave., Chic1p 5, Ill. 

Copj'nghled matenal 



Electrically Welded Endless 

BAND 
SAW 

BLADES 
Made in widths from 1/ 8 " to 1·3/ 4 " 

Make your banu saw uo more work for you. T ht> proper 
width of blade will !'xtend the scope of this lmJlOrtant ma
chine. B urrill's l 'aramount Blades are Jllalit• from tough 
Nickel Alloy Rteel proJ)t'rly tpmpered. Tt>l.'th accurately set 
and f\1!'<1, and all saws carpfully strai~rhtt'nt>li. S t•ml ortler 
and ch!'ck today. Deli\'ery will be madt• a• prom)ltlY as con
ditions permit, from a few days to a week or two. You can 
obtain thl'l!l' saw~ at tlw following prices: 
lAJ"-3/16"-1,4"-%" wide, 5'6" long ... .. . ..•. $ .!)0 each 
lAJ"·S/ 16"-14"-%" wid!', 6' 6" long . . . ... . .. . .!15 each 
lAI"-3/16"-1,4"-%" wide, 7'6" long ... ...... . 1. 10 each 

Otht'r sizes at provortional pri('('S 
NO C.O.D. SHIPMENTS ACCEPTED 

State Make of Machine 

Your satisfaction is guar anteed 

BURRill SAW & TOOL WORKS 
405 E. Ma in St. , Ilion, N. Y. 

FOil SAFER DRIVING IN STORMS AHEAD 
ASK YOUR GAS PUMP MAN TO PUT ON FOR YOU 

AN~WRAi·N:M'!sere R 
Windshield Wiper Arms and Blades 

M atito In U. S. A. by 
THE ANDERSON COMPANY 

,..----
GARY, INDIANA 

1 I 
I I 
I I 
I .. :4" wheel & tlre , 5/16" s leeve bearing & I 
I bUb cap ......... . . . .. . ............... $0. 45 ea. I 

. .. 5" wheel %" aolld tire 5/16" shaft bole .... 0.65 ea . 

I 
... 6" wheel %" aolld tire 5/16" shaf t bole . ... 0.75 ~a . 
.. • 7" wheel ~" aolld tire %" abaft hole ..... 0.8fi ca. I 
• • • 8" wbeel 1' solid tire lA" sleeve bearing .. 1.25 ca . 1 ... 8 x 2" wh~el. s•ml-pneumatlc t ire 1 

7/16" ball bea ring ..................... 2.50 ea. 

I ... lOx l.i5 wht•t•l S~nll·t>nNtmatlc: tire 1 
· 7 /16" ball bearing ..... . .. . ........... 3.25 ea. 

I . 12x 1.71; wht•rl s<•ntl·t>nettmntlr tire I 
7/16" ball bearing ... .... . . .. . ........ 3.50 ea. 

I . . "t 2. i5 wheel seml-pneumatl~ I 
%" ball bearing ....................... 5. 75 ea . 

..• 6 x 2~ whf'rl 5~" ha11 h~arlnJ.{. !'nlld tirt's . . ~.9:l f"a. I BUILD vouR owN ;:r:r:i8c:.\~··::=~a~:n~~:~:: 1

1 To ordt•r above wh eels write number wheels want••<l in space pro\'ldrd. 

I tt•ar out and mall thta nd with <"heck or mont')" ordC'r und your name 1 
anti adrlrPu. If other slzrs are wantNI w rltr rnr FHEE Lli>T. 

l _!!!~5~ ~'::.; ~:.;_ 8~!:!! ~·,:_!»~t~·=-~n~s ~~ ~:_} 

Liqht 800Ft! 
A genuine Delta for home 

- ..... ~nd away. Spotlight and 
fioodlig.t:t.t. so.wo hrs. on a 
6-volt battery . . At hardware, 
sp o rt , electr ical $395 
stores. Less battery 

DElta ELECTRIC co. 

pijo"·'"oERlifE l·LITE 
ELECTRIC 
lANTERN 

If it isn't possible or convenient to take the 
joint apart, shut off the water and apply 
Smooth-On No. 1 Iron Cement to the pipe 
threads where they enter the fitting. 

Force the cement into the leak by winding soft 
iron wire around it. Twist ends of the wire to
gether and let the cement harden before turn· 
ing on the water. 

You'll find you've stopped the leak surely 
and inexpensively. 

To apply Smooth-On, you simply mix it with 
water-no heat necessary. It hardens like metal, 
expands slightly as it sets and stays tight. 

Keep Smooth-On No. 1 bandy for stopping 
leaks, sealing cracks, tightening loose parts, 
bolts, screws, handles, knobs, casters, etc. Buy 
it in economical 1 ~-oz. or 7-oz. size at your 
hardware store. If they haven't it, write us. 

GET THIS 
REPAIR HANDBOOK 
This 40-page, pocket size book 
shows many other time-saving, 
money-saving metal repairs you 
can make around the house, on 
the car, etc. Clear directions. 
170 diagrams. Just send the cou
pon. 

E 

.... 
..... c. .. ... ..... ..... _ 
~!!!!-

-s~o;-- ·sign and Send NOW 
Smooth-On Mfg. Co., Dept. 58) 
570 Communipaw Ave., Jersey Citv 4. N . J. 

Please send me my free Smooth-On H andbook 

Name ............ ............................................................... . 

A.Jd,.ess ............. ......... .... ..........................................••. 
9-47 
• •• ••• •••••••• •••• •• • ••• •••• ••••••••••••• ••• •••• ••• •••••••••• ••••• •• ••••••• •••••• •• •• 

'lJaawidi SMOOTH·ON 
THE IRON CEMENT OF 1 000 USES 

l.opyriglveo materi.tl 
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PRESSURE QUEEn 
. FOUR CYLINDER 

-PORTABLE AIR COMPRESSOR 
SPRAY PAINTING OUTFIT 

COMPACT • RUGGED • POWERFUL 
The ideal air supply for home and farm workshop, 
machine shop, garage and contracting painter; for 
product finishing, inflating tires, painting automo
biles, trucks, machinery, etc. Indispensable for 
building maintenance, interior and exterior. Handles 
any paint, insecticide or disinfectant. 
This 4 cylinder compressor has drop forged crank
shaft, stamless steel, heat treated valves; bronze bear
ings and positive forced feed lubrication. Maximum 
pressure 50-60 lbs., free from pulsation. Standard 
equipment includes the compressor mounted on steel 
base with carrying handle, belt, compressor pulley, 
air chamber, air gauge, 15-ft. hose, spray gun. Re
quires % or % h.p. motor or gas engine. 
If your dealer does not sell Pressure Queen write direct 

(or 

·NE" Invention 

. Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 

• • • For Pleasure and Profifl 
If you have a workshop-at home or in busi
ness-you need this new Warner Electro
plater. At the stroke of an electrified brul'b, 
you can electroplate models and projects
:you can reP.late worn articles, faucets, tools, 
fixtures, silverware, etc. with a durable, 
I!!J)arkling coat of metal ••• Gold, Silver, 
Chromium, Nickel, Copper or Cadmium. 
Method is easy, simple, quick. Everything 
furnished-equipment complete, ready for 
use. By doing a bit of work for ot~s. your ma
chine can pay for itself within a week. So 
make your shop complete by getting a 
Warner ElectrQPlater rigllt away, Send 
today for FREE SAMPLE and illustrated 
literature. ACT AT ONCE! Mail Coupon. 
WARNER ELECTRIC CO •• DEPT. N-6 

IBIZ larvla Avenu .. Chlcap ae, Ill. 

WARNER ELECTRIC CO. as12 .luvlsA,.nue, Chlcqo 2•• Dept.N-8 
I Gentlemen: Send Free Sample and Details to: I Name_ _____ _______ I 

L ~::: --------..:=-------J 
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UJCK-CHANGE BLADES 
are featured on all Carlson Rules. 
CHIEF is available in 6-, 8- and 
10-foot lengths; WHITE CHIEF 
and HOBBY in 6- and 8-foot 
lengths. Keep a "spare" replace
ment blade on hand. 

SOLD BY LEADING HARDWARE DEALERS 

CHIEF 

. 
HOBBY 

WHITE 
CHIE& 

- STEEL TAPE RULES -

ATTENTION HOMECRAFTSMEN! 
PLANS For Dutch Windmills, Lighthouses, Blrd Houses, 

Lawn Chairs, Arbors, Trellises, many kinds of 
ftne furniture, also a great variety of Lawn Figure pattema. 
~l':Nn tO~ FOR ('ATALOG ILLUSTRATING OVER 100 PR 1\rTT('AT. T'RO.JF:rT~ 

Craftsman's Model Co .. 2030 N. 41st St., Dept. K21, Milwaukee. W'IS. 

118\0~N Pl.-in tinea Business 
~;l~§~!~~~~~Stationery, etc. Good profit in spare time. R greeting cards.movie t atlea . cbu rc&. work,etc. 

money. Euy rules supplied. Raised printing like en~ving 
too. Have home sh op. Sold direct from factory only. Send d1ma for 
eupply book, sug~reotf'rl nntf\ t. ... all detail• and advire on.}'ourne.,de. 
No obllption . KELSEY, INC. C-33, MERIDEN, CONN. 

For PHOTOGRAPHERS e HOS
PITALS e LABORATORIES e 

·WORK SHOPS e LAUNDRIES 
e OFFICES e RESTAURANTS e 
PRINTERS e PLAYROOMS ,--_.., 

JOO CU. IEET IRESH AIR EVERY MINUT£.! - -
Solve your ventilation problems with this NEW.· Wrable, built-for
service blower and exhaust. Quick a nd slmPit~. to> Install. Anyone can 
do It with ordinary household tools. 
Continuous duty. BALL BEAIU !'IIG motor assures quiet. trouble tree 
operation. Rugged housing ln~ures J•:mg life. 110 Volt, A.C., 
:>0·110 c·ycles. 
Send Check, Money Order. No C.O.D.'s. West Of MISSIIIIPPI add 
$1 . 00 for malllnll:. handlln~~:. 

Immediate Delivery! 
UNIVERSAL YONKERS CORP., 

(Dept, 5·9) 41 Locust St. Yonke11J .2, N. Y. 

• Copyngh!OO material 
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Keep Brushes like New 

·" 
At Paint, Hardware, Dept., S & IOc Stores 
Patent Cereals Ca. Geneva , N.Y. 

Many small parts can be formed without 
dies, to duplicated accuracy of .001" with 
DI-ACRO Precision Machines. - Benders. 
Brakes, Shears. Save die expen.se and time 
delay. Ideal for experimental 
and research work. making 
samples. models. etc. as well 
as regular production runs. 
Write for descriptive literature. 

O'NEIL-IRWIN MFG. COMPANY 
342 11• AY1 •. La b CiiJ, IIi••· 

GLOBE MILLER 
Installed on your lathe 

in three minutes 
DOES ALL TYPES OF MILLING 
. . . The Globe Miller does plain 
and angular milling, slotting, slit
ting, keyway cutting, dovetailing, 

- ._ .. spur gear <:utting, rack cutting and many other types of 
W\-<>t".\. _ Increases swing of 10" lathe to over 16". --. 

. CCWTACT YOUR DEALER OR 
WRITE FO!i- DETAILED INFORMATION 

Give make, model and swing of lathe when ordering or 
requestir.tg prices 

GLOBE PRODUCTS MAN'UFACTURING CO. 
Dept. 10, 3380 Robertson Blvd., Lo~ Angeles 34, Ca lif. 

.. • • 0 

1775 
On the night of 
April 18th, Paul 
R evere summoned 
the MinuteMen of 
Lexington to arms. 

Sterling Hall's superb smoking 

qualities were also "in the making" 

Among the aged imported briar burls 
used for Sterling H all pipes are many 
that were part of the Mediterranean 
landscape when Paul Revere made his 
famous midnight ride. For only the 
most mature, flavor-rich burls are used 
in fashioning this fine pipe. 

Each bowl is skillfully turned to 
accentuate the beauty of its grain . • • 
then hand-polished to a lustrous, last
ing finish ... and further enriched by 
an it~laid Sterling Silver band , which 
strengthens the shank and maintains 
a perfect fit for the stem. 

At leading tobacconists; 
in all authentic shapes. 

Sterling Hail, Standard, S3.50 
Sterling Hall, H and Made . 55.00 

Sterling Hall, Highest Grade, $7.50 

Briarcraft, Inc., 
34 7Fiftb Avenue, 
NewYork 16,N.Y. 

ter in_g a 
BY BRIARCRAFT 

e o n an jlasoll n e
en~tlne-drlven Elec
tric P lants supply 
re liable, economical 
e lectric service fo r 
any use Por table. 
stat ionary or stan d· 
by m odels. \ Vater or 
aIr-coo led .com pact 
and rultltcd . 

A.C. : JSO to JS.OOO watts In 
a ll standard voltages and 
frequencies. D .C.: 600 to 
10.000 watts, 11 5 and 2.\0 
volts. BATTERY CHARG
ERS : 500 to J,SOO watts; 6. 
I 2. 24 . J2 volu. 

Write for folder 

D. W. ONAN & SONS INC. 
2n s Royalston Ave., Minneapolis 5, Minn. 

c;c;oTEMBER 1947 263 
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Favorite of home owners and ·.:raftsmen 
for 20 years! SPEEDY SPRAYER gives 
your work that professional paint finish 
everyone admires. Sprays paint, enamel, 
varnish, lacquer, etc. . . . 4 tO 7 times 
faster than hand brushing! Lightweight, 
portaple, uses a ny J..{ H .P .. motor. ~ mprov,ed diaphragm 
p rinc1ple assur es clean, 01l-free au. You ll find dozens 
o f time and money savi ng uses fo r SP EEDY SPRAYER, 
includin g spraying insecticides 2-4-D and DDT. Com
plete outfit, without motor, only $26.95. 
At leading hardware

1 
lumber, and auto s11pply dealers. 

FREE-write for IJandy booklet " How to Spray." 
W. R. BROWN CORPORATION 

571 8 Ar mitage Ave. • Chicago 39, Ill. 

Federal's Low Price INCLUDES 

A Highly Corrected 
Enlarging Lens 

When you examine the price 
tags of the new federal En
largers remember that the 
price on the tag is for a com· 
plete enlarger .. . LENS AND 
TAX INCLUDED. 

for Feder a I' s low prices ore 
not arrived at by stripping oH 
important enlarger parts and 
listing them as separate items 
in order to give the impres
sion of low price. 

Federal's prices ore /owl •.. the result of 
years of specialized experience in designing 
and bu i I ding "America's Fastest Selling En
lorgers" ... undeniably America's greatest 
enlarger values. 

MODEL 312. For m inioture to 21j4 " x 3 1/4 " 

negatives. Fedor: 31/2" F:6.3 Anastigmat 
with Iris Diaphragm. 

Comp lete with lens $ s 300 
Model 3 1 5 ( as Il lustrated ) $89.50 

FEDERAL MANUFACTOlUNG &"ENGINEERING CORP. 
Mnkl'rs of Pbotograpbir & ElutrotJir D~virts 

• 213 STEUBEN STREff • BROOKLYN 5, N. Y. 
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$2~ 
$1 .00 extro 

w ith signa~r• 
or initials 

LIFETIME GUARANnED IY ZIPPO MFG. CO •• BRADFORD. PA. 

A.C. CURRENT ANYWHERE! 
WITH 

Katolight Plants and Generators 
Furnish the same kind of Current as the 
hlghllnes. S izes :;oo watts to 100 KW. 
Also Manufacturers of Rotary Convert
ers. Frequency Changers, 32 and 110 
Volt D.C. Motors In l(.s, 1(3, & 1(2 H.P . 
A.C. Motors <high line) In 11,12 and 
2 H .P. only. 

KATO Ll G HT 1401 First Avenue 
MANKATO,MINN, 

Easy To 
Makes Lumber va• •• h .. ,, .. . BELSAW MODELS .,. ......... . 
lid .... . 
lidiat. it!.r.l 

in 10 to :.! 4 foot saw
Ing lengths. MECHANICAL 
accurate set works and positive 

dogs. Use tractor or old auto engine f or 
low cost power. Thousands used t o r com-

mercial sawing. Pays for Itself ~ulckly_. Send 
post card today tor FREE booklet , • How To Make 
• • an d Catalog of WoodWOI'klng Equipment. 
BELSAW MACHINERY COMPANY 

2846A Fie ld Bldg., 3iS Westport Rd., Kansas City 2, Mo. 

Evinrude Catalog Free 
Completely describes 1947 line of Evinrude 
outboard motors - light "singles". smooth 
"twin;;" and 3 thrilling four-cylinder models. 
Gives helpful information on boats, speeds, etc. 
P rofusely illustrated. Address, EVINRUDl·: 
::\fOTORS, 5603 N. 27th St .• Milwa.ukee 9, Wis. 

PLASTIC SUPPLIES 
Plexiglas, Lucite, Sheets, Rods, Tubes, Cement D yes, 
Buffs, Equipment, Etc. Lowest prices. Send Sc stamp 
for catalog. PLASTICS MFG. & SUPPLY CORP., 
Dept. S-9, 4707 Euclid Ave., Cleveland 3, Ohio. 

RBI DE ,SCRIBER 
MAG 

Tungsten Carbide - c,are
fully ground on diamond 
laps, brazed into stainless 
steel 6" handle for mark
ing steel and other metals 
- for etching, marking, 
cutting glass. In plastic 
case with pocket clip. 

PRICK PUNCH 
Tungsten carb1de ti)), 
silver b razed into 3~" 
heat treated steel body. 

PRICE POST PAID 

with Camfde Tip. . . • $150 
-"/ Price Post Paid 

LUCAS- MILHAUP' ENGINEERING CO. 
S051 SOUTH LA.K~' DRIVE • CUDAHY, WISCONSIN 

• 

, 
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IMMEDIATE DEliVERY I 

$ 

Complete 
a s shown 

• 
F.O.B. ROYERSFORD, PA. 

OlMlitY 8" BENCH SAW 
CUTS THROUGH 25/ts11 

UNCONDITIONAI.L Y GUARANTEED ONE YEA/It 

(Write lor free Soolcfet and Guarantee BondJ 
Comes complete with Floating motor mount- mite r g auge with 
adjustable stop- a luminum g uard-soft aluminum insen-spriilg 
steel splitter-heavy gra y iron fence-(no motor-no blade). 

Table 12" x 1-4" . Tilts to -45° -Oilite bearings. Shipping Wt. 50 lbs. 

AMERICAN MACHINE & TOOL CO. Inc. 
DEPT. 20 0 ROYERSFORD, PA. 

value packed 

write for it today! 

• 
• 

USE AC's FOR 

UTMO.ST 
• 

RE-LIABILITY 

Dairies and milk producers use factory-rec
ommended AC Spark Plugs to assure utmost 
reliability in milk delivery. Your AC dealer 
can supply you with factory-recommended 
AC's for your car, truck or tractor, designed 
for today's fuels and driving conditions. 

Look for this sign 

Spark Plugs cleaned 
and adjusted "By 
the AC Method" rna~ 

save as much gas 
as 1 gallol} in 10 

' 

DEPT. 117, 100 SIXTH AVE •• NEW YORK 13 AC SPARK PLUG DIYISIDN • GENERAL MOTORS CORPORATIOII 

. . 



Continental Motors' TINY 
TIM is back! This sturdy, 
reliable unit 9enerates 
enou9h current to li9ht a 
six-room house . Genuine 
aed Seal 3A h. p . en9ine 
drives 9enerator deliverin9 
240 to 300 watts - 6, 12, 32 
volts. Write for free folder! 

EXCLUSIVE TINY TIM FEATURES 
Push-button self starter. Pulley for 
power take-oH. Gas tank in base. 
Built-in ammeter. Simple output 
control. Handle for easy carrying. 

WRITE FOR FREE FOLDER 
Colorful folder gives complete 
details on Tiny Tim. Send for it 
today. Dealer inquiries invited. 
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Continental Motors Corporation 
Muskegon, Michigan 

LUGGAGE, FURNITURE, 
DISHES, TOYS, 
AND BOOKS 

COMBINATION 
WORK- BENCH AND 
DRAWING BOARD 

' THE 
HANDY MAN' S 

FRIEND 
This combination is entirely new and just what you need 

to help you buUd everything you want . There are drawers 
for e verything-room to draw-room to work. Blueprint 
simplifies every step. Size can be regulated to your require
ments-60". or larger. or smaller. Anyone handy with tools 
can make it. Start with this item. and be prepared to make 

ALL FOR 

Paid 

anything you want. I t's the first step to 
Big Profits-or an enjoyable hobby. 
Complete set of drawings and booklet 
" Let's Make It"-showing numerous new 
useful and beautiful pieces for home or 
office-things you'll be proud to own. 
Send check, moneJ·order, or cash todaJ. 

I. C. SHALKOP 
DEPT. 8 

1216 RIDGE AVE., PHILA. 23, PA. 

5 DAYS TRIAL on 

NEW WONDER TOOL 
Try the remarkable Bandsander-Economy Home
shop Model-S days in your own workshop ! I t's 
arain available to hobbyists. craftsmen. model
makers. etc. Quickly shapes. sands. carves. pro
files . grinds. bevels. smooths. polishes and cleans 
wood, metal. plastics! Works equally well on 
inside cutout openings or irregular out
side edges. on intricate scrolls. curves. 
Gets at places no other can. Patented. 
Table top tilts. R ust-and-sweat proof top. 
Self-oiling sleeve bearings. Normal band 
speed 1600 ft. per min. gives f ast. smooth. 
clean cuts. ~!& hp 1725 rpm motor recom
mended. Rush only $14.95 with Bandsander 
order-or $5. balance COD. Immediate 
shipment! 5 Days T rial. Money Back Guar
antee. Limited supply so order NOW or send 
postal for free. la visly Illustrated Circular! (Dealers write!) 

MEAD SPECIALTIES 
4114 N. Knox Av. Dept. 297 Chicago 41, Illinois 

FREE TRAILER PARTS CATALOG 
••Safety Engineered" 

BULL DOG Hitches 
& P a r k i n g J o c k s. 

T 0 R Q • L E S S A x I e s, 

Drop a card to Dept. D-16 
TOOL CO., WAUSAU, WIS. 

The world-wide search for radioactive min· 
erals is on! New deposits are being found 
constantly in the U.S. Find out how to detect 
Carnotite, Pitchblende. and other atomic 
minerals. Send 25c for booklet now! Tells: 

How To Operate a 
GEIGER COUNTER 

New radloactl\'e depos its m:~y be found In 
any state. There may he atomic m inerals 
on your mlnlnlt prop(>rtles. Write toda)' 
for rull details on three mortels :wnllable: 

TX·:S. Prospector's Model 
TX-7. Mine I nspection Unit 
TX·fl . Mi ne Laboratory t;nlt 

ASk About IMMEDIATE DELIVERY!! 

Manufacturing Division OMAHA SCIENTIFIC SUPPLY 
3623 Lake Street Dept. PS- 3 Omaha 3. Nebr. 

-

• 
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They will save you a lot of 
time and labor and permit 
much more accurate work. 

PRICED WITHIN THE 
REACH OF ALL! 

Semi-steel bodies. Face and 
outer edge surfaces ground. 

needed in every shop 

Steel jaws. Hardened and , 
6 tround steps. Hecrf..lreated 61 HEAVY DUTY $J .9S 

ateel tcrewa. Complete Semi-finished, ready to mount adapter 
with wrench. back plate, 1 ~ • - I thread $3.00. Rough 

e adapter back plate casting, $1.25. 
Finished adapter back 
plates are auitoble ,., aome RUGGED 8" MEDIUM DUTY $21. 
models of Atlas, Clausing, Semi-finished, ready to mount adapter 
South lend and Lagan back plates, 1~ ·-a thread $3.60. Routh 
lathes. adapter back plate casting, $1 .50, 

ORDER TODAy M write /4" ~-#de e4t4~ 
IIKIS. UIIMIW Alii -~ IATIII CIIUOS • MIUIIG MACHINE VISES • POWO 
11ACX SAWS • IMI .. G IIIADS • MAGIIOIC CIIU(I(S • IICTiflliS • DIMAGIIITIZIIS 

L. W • CHUCK CO., 32 So. St. Clair St., Toledo 4, Ohio 

"UTTLE WONDER" Crystal Radio 
NO ELECTRIC-NO BATTERIES-NO TUBES 
One of the smalles t ~renutne c rystal rad io sets 
1n t he wor ld. Slider -contact tuning. bind ing 
posts for aerial and gr ound . Ex tra l on~r ran~re. 
SEND NO MONEY. Jus t sen d your name and 
address a nd w hen your " Little Wonder" ar
rive s s imply p ay the p ostman $1.99 p lus a 
few cents postage. Sent prepaid If you inclose 
check or money order with your order. 

MART DISTRIBUTORS 
Box 3472 Merchandise Mart, Chicago 54, tlllnols, Dept. S·l 

MACHINISTS - TOOLMAKERS 
Centner Tool Ches ts In modern des igns for 
y our g ood tools. Free Catalo~r . 

MAKES NEW 
PROFITS 

Cuts new teeth in 
5 0 sec<>nds! Any s ize 
tooth 4 to 16 poin ts. 
Old teeth fall off as 
chips. Simple to op
erate. A perfect job. 

e 

IMMEDIATE 
DELIVERY 

• 

GERSTNER TOOL CHESTS 
547 Columbia St., Dayton 7, Ohio 

SET SAW TEETH 400 MI NUTE WITH 
THE .tVEtt' A l!TO!ti117.1 C .SA 1V S ET 

PERFECT H A MMER AND ANVIL ACTION SETS TEETH 
UNIFORMLY - TENSIONS META L - NO T OOTH BREAK AGE. 

BURR MFG COMPANY 893 1 -H V eniee Blvd. 
• L os Ang.- l es 34 . Ca" if. 

Carve Real Gifts 
for fun and profit 
Pleasure and profit are yours 
when you work with a ~fillers 
F alls Carving Tool Se t. With 
these high-quality tools you can 
carve wood and linoleum blocks 
into a variety of useful or fun
p rovo king o bj ects. T h eir f ine 
quality, h eat-treated steel blades 
take and hold a razor-keen edge. 

You're your own gift-maker 
with a carving tool set - so get 
ready for Christmas by carving 
animals, toys, model airflanes 
and ships the children wil love. 
P rint your own colorful gr eeting 
cards from linoleum blocks you 
can · cut yourself. And r emember 
Millers Falls car ving sets make 
fine gifts themselves - for fellow 
craftsmen. 

See Millers Falls 
carving tool sets 
a t you r h a rd · 
wa r e dea l e r s . 

MILLERS FALLS COMPANY. 
GREENFIELD • MASSACHUSETTS 
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MASTER DRAFTING MACHINE 
Mounted on 
20" x24" 
Masoniff' 

No T-Square 
or Triangle needed 

M111te 
FISTER-lETTER 

IJrtJwings-ltJyouts 

for Beginners • for 
Professionals 

Yes!-the Master Drawing Machine not onl:y is ~n .advan.ced 
aid for Faster and Better mechanical drawmg-1t 1s a Time 
Ssver. Professional users praise its dual-purpose features 
which eliminate countless unnecessary movemen~s. . 

Advertismg men .have found the Master Drawmg Machu~e 
to be a short cut to quicker results and better ~ork. This 
mechanical drawing board adds Speed to valuable t1me. 

The unique fixed mechanical guide operates with finger-tip 
ease. Its swivel action allows diagonal paneling at any angle. 
----.----- ~~ -- .......... -DANAT COMPANY , De pt. PS·9, 624S. Mich igan Ave. , Chicago 5, Ill , 

PleaS<' ship 
Quantity .. .. . . Mas ter Dra fting Machine @ $2.95 ea. $ . . ... . 

Name ...... . . .. . . ................ . .... .. .. . .......... . 

Address .•••..•.••••........•..•....•.•••••.•• • •• • •••. 

City .. . . .... . . ........... ..... ... . . . State • ••••••••. • •• 
Send check or Money Order 

Danat Company, 624 S. Michigan Ave., Chicago 5, Ill. 
In Canad a $3,9 5 F.O.B. Write t o: 1055 Eg llnton Av.W., Toronto 10, Ont. 

-
• 

BUY A PORT-O-TOOL 
THE TOOL OF A THOUSAND USE'S 
for PLASTICS • WOOD • LEATHER • METAL 

A FEW OF ITS THOUSAND USES 
Cutting and carving plastics (Internal or e•ternaiJ • 
Engraving or stampl11g • Embossing • Welding • Heat 
sealing • Soldering • Etching • Wood bur11lng • Sawlag 
PORT·O·TOOL will make many beautiful items from Dlaatics, 
leathet-0 wood. IEaay to ODerate. NO SKILL REQUIRED. A nat• 
ural for hobbll!' iata, home craftamen or for commerc ial u ae . 
PORT-o-TOOL ia economica l to Ol)eratP- Iight in weight
guarant-.1 again at defective parte for one ll!'ear. llluatrat• d in• 
atruction book w ith each mocl•l auggeata manlf item• to make. 
If lfOUr dealer cannot &UDPilll' lfOU, order d irect , giving hla 
name. F'ree deacr iDtive literature on requeat. 2 MODELS TO 
CHOOSE F'ROM: 
PORT· O·TOOL MASTER: La1'9e, h eavy d ut)t-for hobbll!'lata or 
commerc ia l u•• · ComDiete w ith carv ing toola and aaw. R•tai • 
522,50 e PORT· O·TOOL JUNIOR: Small, comD&ct-for hobblll'• 
lat . EquiDPed with carving tool a. Retai l S1S. 75. 

We cany a complete line of p lastic s upplies and matertala 
for t he Plastic-craft hobb.vlst. Send for our f ree catalog. 

See Your Deafe r 

as low as SJ?O 

The Torco utility com· 
.b ination bench ond 

• • • p ap e vase as so 
ca refully d esign• 

ed and ruggedly 
constructed that it 

will give y e ars of 
satisfaction witho ut 

side w ear or dead mo· 
t ion. Precisely threaded 

spindle a nd replaceable 
With 3%' Jaws 'harde ned ste el jaws. 

Free Folder Explains Features To Laak Far In A Good Vise 
Wlten Tool Mf&. Ct., 936-f Wri&htwaod An., C~icalt 14 

VIILTON VISES 
liuilr by Wilron-They Muu lie Good 

Absolute ly no Knowledge 
of Radio Necessary 

You Need NO Additional Parts 
The PltvGRi::S::;iVc. t<AJJ•v KiT Is 

THE ONLY COMPLETE KIT. Contains 
everything you need. Insu·uction 
Book . Metal Chassis. Tubes. Con· 
densers . Resistors and all Radio pa1·ts. 

The 36·Page Book written by Ex· 
pert Radio lnstructot·s teaches you to 
build radios In a Professional Man
ner. You start with a l·tube receiver. Before you are done with 
this kit , you will have built 11 Receivers, 1 Public Address 
System and ;J Tran~mltten, _ 

SPECIAL FREE OFFER! 
Electr;cal and Hadlo Tester S<·nt absotutely FREE with each 

Progressive Haoio Kit. PLt.:S Fin;.~ memhershlp In Progressive 
Radio Clu l.l. <:ntlth:s you to fre <· <•xpert advice and cons ultation 
service \Vith lt:..·ensed t•attlo technic ians. 

Write for fu1·ther Information. or OROER your $14 75 
KIT NOW! ONLY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • 

Postaoe prepaid u· ith chttck or monp.y order. 
(Postnur 1101 prf'Paid with C.O.D. order8) 

PROGRESSIVE ELECTRONICS CO., Dept. 88 
22 Havem e yer S t reet Brooklyn 11, N. Y. 

Designed on an exclusive "Snap 
off-snap on" principle. sandpaper 
can be changed in a few seconds. 
No messy gluing. No special discs. 
Uses 7" square sandpaper. Pre
cision-machined aluminum head. 
Specify 1,2". %". %" bore. Tremen
dous saving time and material. 
Also drill press planer and sander. 
Literature available. 
MASTERCRAn, 60 South, Boston, Mass. 

CLEARS LAND FAST! Powerful '1-HP m otor 
with friction clu tch for s afe operation, Cuts 
down timber, brush and hedge ; t u rn blade 
ver tically and saw logs to lengt h. Also 
furnished with post hole diggers. 
Has olutch pulley for belt. work. Like It! 
OTTAWA MFG. CO., 1-701 Brush Ave., Ottawa, Kansas 

Learn LANDSCAPE GARDENING 
A thorough, Interes ting . home study course for those who wish to 
become Landscapers. Gardeners, Designers . etc.. for profit or 
pleas ure . Write toclay for Free Book to 

APPROVED NATIONAL LANDSCAPE INSTITUTE 
FOR VETERANS De pt. PS-9, 310 s o. Robertson, Loa Ange les 36 

easy to t his 
profttable to u se. Save u p to 
on 110 or 32 volts. Plans show 5 
easy to follow. ENJOY MAKING 
these freezers from new or used parts. 
pert knowledge needed. Mail $1.00 
cheek for comolete plans and ca talog. 
LE JAY MF~- . w !.11Jay 11111., MiiiN!Ielial, Miaa. 
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J 

.. 
Copynghted material 



• 

·~·.-. - . 

,, 
~ 

• 

... 

Night write? 
Inkograph's a light writer any time ..• 

less tiring when you write a lot-never cramps 
your hand. The point is a rounded, fine 

cylindrical shaft of extra-hard 14kt. gold 
that writes easily on any kind of paper, 

in anybody's hand-even left hands! 
Rules lines, makes carbon copies, takes 

hard wear, gives years of service . . . 
In five colors and black. At all 

good stores. Priced lightly •.. 

only *2 

With OW' am Jncb tool at"l cutter• 
make mouldlna'•· c:aalna'a . drop-lear 
tablea . l'roovee beadln&' and Jolntln&' . 
llouldlftl' cutter•. A 1 ln. wide •1.50. 
1 \l!a ln. •2.00, .Jolntlftl' cutten. B 
1 tn. •t.:so. 1\l!a tn . • 2.00. E 1 ln. 
for drop.teat ta61ee. •1.50. E 1 ¥:! 
ln. llue e ~. ln. c:ove A Quarter. 
• 2.00. Poetpald. Guaranteed. State 
alae hole . Llat A Folder free. 

JOHN A . SANDSTROM 
Itt. I•P. Clearwa ter . Fla . 

41HANDICRARmSfu.tk~aw/tk/rome 
• Woodcarving, leatherwork, veneer and plastic: 
packets, metalcraft and many other complete kits. 
Each with full instructions for making attractive ar
ticles and gifts. Kits for all ages. Send dime for illus
trated catalog-handbook desc.ribing aU kits in detail 

• I A y I R c R A F T 5 I !J#IC. DlPJ. ll 

11558 S. Wentworth Ave ., Chicago .28 

PLAS-TI ·TEX Auto S eat 
covers are water r epel· 

le nt. fibre -plaid s turdy & t rimmed with 
harmonizing piplng, leatheretteto match. 

In Maroon, Blue, Green 
SAVE UP Get Thill Amazing Vntue 

To Snltl $7 49 All Stqndard Coupes 
U'/0 ' Reg. $ 12 

$11 49 All Standard Conchell ---"1 · & Sedans. Reg. S2 1 

I 
REPUBLIC MFG. CO., Dept. R-22 1 Add $3 f <H' Center Arm 
1040 Findlay Ave., N.Y. 56, N. Y • Reet Models. 

I 0 Save Money! We pay pos t · 
I Print clearly ( On eeparate p iece age IC full payment I s en-

or paper) your Name. Address. 1 closed. Same money back 

I State Make of Car , Year, Series R'lJRrRntee. 
No. and type or front seat. Pay 1 ' DistribUtors Invited 

J..!'2!!~n.:_ __________________ _ 

. ' . . . . 

'I'OOL OF . 
1001 USES 

THE ORIGINAL TOOL OF THIS TYPE AND TODAY'$ FINESTI 
Smooth, steady power at your fingertips! Perform 
precision operations not possible with any other port
able tool! W ith a . Handee you can turn out profes
sional looking projects for pleasure or profit-ship, 
plane and train models, delicate, internally carved 
costu..'De jewelry. wood carvings, puppets. initialed 
tumblers, etc. AC or DC. 25,000 r.p.m. Wt. 12 oz. Over 
500 accessories made especially for the Handee! 

A GOOD START-THE 

HANDEE KIT 
HANDEE Tool 
and 40 most 
popul ar acce.
sorles packed tn 
compact steel 
carrying case. 
You'll be 
amazed at what 
you can ac
complish I Com
plete, $27.50 

Handee only, with 7 
accessories, $20. 

~4 ~~~---~..,.,.,.,.~ 1"JtE0~1lSELF OR A FRIEMO ··; 
IFT OF A L1 FETtMi. • 

NEW PRECISION ATTACHMENTS 
Fit Handee only, enable novice 
or craftsman to do perfect work . 
Magically, eaally, your otrband 
carving, r outing, shaping will be 

exact aa to depth of cut, ac
cur acy of line. Set of 8 attach
ments with Instructions . $7.85 

GET A HANDEE at stores everywhere. 
supply you we'll send It postpaid. 
guaranteed. Free 52-page Manual 

If they can't 
Satisfaction 

on request. 

----------------------
CHICAGO WHEEL & MFG. CO. 
UOI W. M-roe St. Dept. PO, Chka•o 7, Ill. 

Send 0 Hendee Kit 0 H•ndee Tool 0 Precialon Attach
ments 0 C.O.D. 0 Remittance eDcloeed 0 Send Manual 

Name • ••• •••• •••••••••••• ••••••• ••••••••••• •••••• 

Addres1 •••••••••••• ~ ••••••••••••••••••••••••••••• 

··········································~····· 
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BRAND.l\[ew 
6 Tube Superheterodyne 

AIRCRAFT 
RADIOS 

3 gang condenser. RF 
stage, 2 IF stages, tunes 6 
to 9.1 Me. built by West
ern Electr ic complete with 
tubes in origina l carton. 
Easily converted to home 
use. Shipping Weight 8 lbs. $4.95 

NEW DYNAMOTORS 
built by Western Electric for Army. Con
sists of 6 to 24 volt electric motor oper
ating 220 volt generator on same shaft. 
H undreds of uses. motor a lone worth 
$5.00. Can be conver ted to 110 AC for 
fans, movie p rojectors . $1 50 Shipped in original carton .. 
Shipping Weight 6 lbs. • 

TUNING UNIT 
The heart of the Army Walkie-Talkie 
BC7f5. Contains t ransmitter crystal and 
tank coil. receiver coil. tuning condenser 
and crystal, ideal foundation for small 
amateur set or walkie-talkie's. $1 
Brand new. Shipping Weight . 
1 lb. • 

BRAND NEW ARMY T-30 

THROAT MICROPHONES 
Used in aircraft. t anks. etc. Use to broad
cast through your r adio, in noisy fac
tories, for home telephone $1 
syst-ems, hundreds of · applica-
tions. Shipping Weight 1 lb. • 

BUILD YOUR POWER TOOLS 

833-$4. 95 pp 
•Atx 41f2 Spindle 
815 Plain SPindle 

$3.45 

WITH OUR 
BALL BEARING ARBORS 

(No extra cha rge for pfJ;,~~ 
left hand threads I 
C4·l,l~x12lf2 SPindle, Housing 2x8 PP. 
CS· •/ax12l/2 spindle, hou s ing 2x8 PP. 
C6·3/4x12lf2 spindle, housing 2 1/4X8 $9.25 PP. 
D8·1X17l/ 2 spindle_. houslnc 2S/ax11 $ 16 . 95 PP. 

1 INCH BETWE1t.N WASH ER AND COLLAR 
SPECIAL SAW ARBORS MADE 

Shaper Arbors, C4, cs, C6 or DB, 3 Inc h e s b e tween collars, add 
$6.00. Plain SPindle Mo d e ls less thread s a nd c ollars C4-$8.00, cs
$8.00, C&-$9.00, D8-$ 16.00. All P.P. 
SANDING DISCS, 8 '' -$3. 50 PP. , 10" - $ S.OO PP. Ce nte r Hole 1/2, 
&J8 or 3/4 • State hole size. 
PfLLOW BLOCKS, Ball Bearing, Heavy Duty , S e lf Aligning, 1/2 -
$3. 90 ea.. 11;8-$3. 90 ea.. 3/4 - $ 4 . 2 5 e a ., 1" -$4.95 e a . ..-.P. 
V BELTS 2 cen ts p e r Inch. 
PULLEYS 2 "-$33, 21/4"-$35 P . P . State h o le s ize. 
DEALERS WANTED. W e Guarantee Complete S atis faction. 

POLY PRODUCTS, 406 S. Cllester, Ct. 111, Pullleu 5, Calli. 

A BONANZA FOR THE HOME WORKSHOP 
ACTUALLY $50.00 WORTH OF 

GRINDING WHEELS 
Abrasive discs, felt and butllng wheels, 
mandrels, rotary flies, sheets, etc. 

327 PiECES 
ASS' T. SIZES 
FOB CHICAGO 

AU FOR ONLY 

$ 
The buy of a lifetime! 327 pieces 
including 35 ass 't . Grinding and 
Cut-ot! wheels up to 1 0 inches d i· 
ameter , 1 I 16 to 11/4 in. face, 1/ 11 
to 3 in. holes. Assorted grits-all 
brand new-made by Norton, Car 
borundum, Macklin, Bay State, etc. 
Also included are 100 slotted disc 
cloths; 100 paper discs; 3 round 
wire brushes on handles; 2 felt 
bobs; 2 felt wheels; 1 4" rag buff; 
3 honing stones; 10 a brasive 
sleeves; 10 mounted stones, 1j8 
and 1/ 4 shank; 2 mandrels; 2 rotary 
files, lj4 sqank; 50 abrasive discs: 
2 7 2" abrasive belts ; 5 9x11 abra· 
sive sheets. Satisfaction guaran
teed. Order today. It's 
better than a $5 0 .0 0 $6.95 
value for only . . .. . . . 

SUpply Co 1522 SO. MICHIGAN AVENUE 
• DEPT. PS 9, CHICAGO 5, ILL. 

HANLAN APPLIANCE TESTER 
AC ammeter range 0 - 1 5 Amp. Serves as 
wattmeter with conversion chart. High 
sensitivity neon tube. Checks thermostats. 
Tells instant it cuts in or out. Only $ 14.50 
complete , postpaid. Money B.ack Guarantee . 

FREE with each tester . Complete course 
in p ractical appliance repairing. 

Write for circular. 

HANLAN CO. 
' w est .le fferson, Los Ancel es 7, Calif. 

HIGH SPEED 

ROTARY FILES 
Set of 5 Assorted ................ H.oo 
Set of I 0 Assorted................ .75 
Set of 20 Assorted................ 7.25 
Set of 30 Assorted .............. $ I 0.00 

1/4 " shank 
Send for ci rcular on H iql& Spe•d 
DR! LLS &: TAPS. Enclau l c 1l 11mp 
for mail-Ing. 

SID TOOL CO. 
MAC HI N E SHOP SUPPLIES 

183 Grand St., New York 13, N.Y. 

Say You Saw 

It In Popular Science 
S TUDY AT H OME f or PERS ONAL SUCCESS and 
LARGER EARNINGS. 39 years expert ln.structlon 
- o ver 108 .000 students enrolled. LL.B. De~tree 
award ed. All texts furnished. Easy payments, 
G . I. Approved. Send ror FREE BOOK. 

AMERICAN EXTENSION SCHOOL OF LAW 
De Pt. 8 1-S, 646N, Mlchl~an Ave .. Chicago 11, 111. 

Flou ••••1. $11.50, 
Uini•& Wt., 
15& L~s. 

L...J\JL...J W_M 8
11 

TABLE MODEL Tl LT-ARBOR SAW 

SAW TILTS· 
TABLE 

STAYS LEVEL 

F.O.B. Royersford, Pa. 
UNUSUAL VALUE 

Send lor free 
illuJfrated folder 

UNCONDITIONALLY GUARANTEED 1 YEAR 
Complete as shown with Trans-axial Ball 
Be~:~ring Motor Drive, Ball Bearing Saw 
Arbor, Table including extension 18" x 25" , 
Aluminum Fence & Saw Insert, Complete 
Mitre Gauge, Precision Segments on Mitre 
Gauge and Cradle. • Cast Iron table exten
sion bracket furnished. Will support plywood 
top much larger than 9" x 18". Motor pulley 

' d belt furnished. Blade and motor not 
included. SHIPPING WEIGHT 118 LBS. 
IMMEDIATE DELIVERY 

AMERICAN MACHINE & TOOL CO., INC ••• ,.~~"'· 

..., 

J 

• 
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LAWN MO ER 
SHARPENER 
SHARPEN ANY LAWN MOWER from 5-inch 

Edger to 36-inch Power Mower in ten to twenty 
minutes with a MODERN LAWN MOWER SHARP
ENER because di.smantling is unnecessary - neither 
handle. roller, wheels nor motor need be removed 
when sharpening any mower. , •• the MODERN 
SHARPENER eliminates all hand filing ; it precision 
grinds to the' extreme ends of both left or right reel 
blades. Bottom knife is held in same brackets for 
s~rpening. NO EXTRA ATTACHMENTS! Order 
today! Price $241.50 ( less motor) f.o.b. Pasadena 
( 0 or ~ H . P, single phase motor recommended.) 

odern Mfg. (0.,118 N. Fair Oaks. Pasadena 1, Calif. 

1\'ilnct-.s ~ 
ELECTRIC 

RAZOR 
lAKE~ """y DOUBLE EDGE &lADE 

SHAV£ W£T •• CLEAN •• FAST 

WHISKER 

SLICING 

ACTION 

HOUSE PLAN TEMPLATE 
Simplifies Home Pia,,;,. 

Made of clear sheet plastic, with 
accurate cut-outs for drawing 
door-swings, plumbing and elec
tric ftxtu res. ftreplaee. stairs. 
moldlna. roof-pitch. etc. Stand
ard Y4" = I' ·0" seale. 

$1.50 POSTPAID 

TIMELY PRODUCTS CO. 
Box2~.~~9.~ 

NEW "THERMO-SAW" 
MAKE THINGS FOR THE HOME or FOR SALE 

. . . remember that the secret of true, 
life-l ike color is in the exposure. W ith a 
-WESTON . Exposure Mete r t o guide you, 
you'll know when to shoot and; better yet, 
when not to. Ask your dealer for a demon
stration t oday, or write Weston Electrical 
Ins trument Corp., 622 Frelinghuysen 
Ave., Newark 5, N. J . 

(cuts with heat J 
CUTS RAPIDLY AND 

CLEANLY THROUGH WOOD 
AND· OTHER MATERIALS 

A FEW 
OF THE 
MANY 
INTERESTING 
THINGS YOU 
CAN MAKE 

e ANY CHILD CAN USE IT e 
No Nols-No VIbration-No Sawdust 
Boys and Mechanics thrill over the many 
lnteresttna- thln~ta thot can be made 
wlth tbls NEW ALL·STEEL TH EJtMO· 
SA\<V •.. You can cut out any pattern or 
desiJtn In 1/2 the time ••. Difficult pat· 
terns are made QUICK and EASY . . • 
No turniDK of work • ••• Cuts ln every 
direction! A , • Cute plywood Vll" or 
l/4" • • • ..uta 14" x 36" board. Wil l 
cut Vll" Plexl~tlaa v ery well . • • A 
apeclal transformer produc es hllth fre· 
9uency current In a tou~th steel wire 

AN 
Pat. No. 2,272,93 1 

D-87-07 2 

'blade'' from ordinary Alternntln~t ( AC I 
Current ..• IMMEDIATE DELJVF.rtY: 
Extra elades Macblne Measures 11• x 

ONLY 30c 4• 11 3\12• Hl1h Threat ,_.ORW:"· r Deep. PATTERN 
TODAY INCLUDED FREE. 

Manufactured hr 

IDEAL 
GIFT 

NOTE: Operates 
on 110 \'Oit AI· 
ternnt l ng Cur· 
rent: ~0 to 60 
cycle . 
$6.23 In Can• 
ad<t & Mexico. 
S8. 48 e l se
where . On 
c.o.D. Orders 
Mall Sl Deooslt . 

TIE lUll CIIPAIJ, I II. labwla Awe., Dill PS-9, latnla, IL 
ONLY 

• 

.. 
DEALERS WANTED EVERYWHERE 

$5.98 Postpaid 
COMPLETE SAW outfit as U· 
lustratedwlth trans former and 
1 2 s p <tre bladE's. RE'a dy to use. 

• 

• 

; 

• 

• 



LO -PRICED . 

LARGE-I AGE 
TELEVISIO 

IS HERE! 
Transvlslon's Brand 
New J 2 11 Tube Kit, only 

.50 

Gives You Larger Image Than 
Sets Selling at f500 

• 

e Here is your chance to get low-priced, large-image 
television with an easy-to-assemble Transvision Tele
vision Kit. After only 20 working hours you'll have 
a ringside seat at fights and ball games with a " big
as-life" television set. 

Nothing extra to buy! Price includes specially de
signed folded dipole antenna, 22 tubes, R. F. unit 
pre-assembled and pre-tuned for all stations, true 
F. M. sound (besides 1!" picture t ube large enough 
for 60 people!), Even solder is supplied! 

If you can read a roadmap you can put a Trans
vision kit together! Complete novices have done it by 
following the simple step-by-step directions. All you 
need is a screwdriver and soldering iron to finish off 
the assembly. Factory guarantees high quality, clear, 
sharp reproduction as good as sets selling at twice 
the price. 

So, join over 10,000 satisfied people who have saved 
money by putting an easy-to-assemble Transvision 
Television Kit together. Beat high-priced finished set 
co8t8! Order today. A $25 deposit will assure early 
delivery. (Beautifully turned walnut cabinet avail
able, for those who wish it, at low cost.) 

r •MAIL THIS FOR FREE DETAILS •""' 
: Beacon Television, Inc., Dept. E : 
1 143 E. 49th Street, New York 17, N. Y. 1 
I Gentlemen : I 
I Please send me more Information about Transvislon's I 
I new easy-to-assemble, large Image 12"' tube televi- I 
I slon kit. I 
I I 
: Name ........................................................................................ : 

I Addresa ................................... Clty .................... Stat.e............. 1 

~------------------------------· FURNACES Gas Floor furnaces, RANGE 
011 burners. GAS burners tor 

natural, mixed and liq
uid petroleum gases. GUNTYPE oil burners with controls. PRE
CAST fire boxes. BLOWERS. blower wheels. Bearlnrs. etc. Ex
haust fans. Wholesale and retail. 
PEERLESS 4320 SHERIDAN LINCOLN 

ORE 
$ $ $ 

Applying or Selling 

co 0 
A General Purpose Magnesium Oxychloride Flooring 

THE MODERN PLASTIC FLOORING 
EASY f " .. ,. 

TO APPLY 
Here's your 
opportunity 
to get into 
business for 
yourself ap· 
plying or 
selling Cork· 
stone, the 
economical, 
top•grade 
plastic floor· 
ing . Plenty of 
profit , Act 
without de• 
loyl 

Dealers & Agents Wanted 
WRITE FOR DETAILS 

LASTING PRODUCTS C()MPANY 
200 Block S. franklin town Rd., Baltimore 23, Md. 

• 

U. S. SURPLUS 

BARGAIN ,.,,,,, 
fJifJfJI.EI 

Brand newl In orig
Inal packing. Each 
with three Inter
changeable lenses. 

SHOCK PROOF FRAME--SHATTERPROOF LENSES 
Use them for all outdoors sports , beach, 

motoring, boating-anything. Heavy wind-
proof sponge rubber ventiJated frame with $ 
chamois sweat lining! AdJ. elastic bead band. 
Red , green, amber flexible shatterproof lenses, 
all Instantly Interchangeable. They won't last 
long at this p1•1ce-lt's smart to buy an extra, 
Post paid In U.S.A. 

GROBAN SUPPLY CO., Dept. PS9 
1522 S. Mlchlc•n Ave., Chlcaco s, 111. 

.00 
POST 
PAID 

WlliTf fOR YOUif f R E -COPY Of THE NEW 

KRW HYDRAULIC PRESS BOOK 

272 POPULAR SCIENCE 

Des.cribes all manner of Productlon 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 

AV~foryourcopytoday. 

Copyngllted matenal 
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NEW! TWIN CARBURETION FOR V8 FORDS 
New type adapter for installing twin car 
buretors. INCREASES POWER, SPEED, 
ECONOMY! Developed on hot-rod track. 
For passenger cars. trucks, fleets, etc. Price 
for Ford and ~ercurys $26.50 postpaid 
complete with fittings. All others $32 .00 
postpaid complete. ORDER TODAY or write 
for information. 

MERCURYS 
CHEVROLET 
PLYMOUTH 
PONTIAC 6 

OLDS 6 

,,,,, / 

THE NEON 'GLOW ' 
••• LOCATES TP.OUBLE 
INSTANTLY in electric cir-
cuits, fuses, cut-outs, mo
tors, rad ios, appliance• . 
Tests everyth ing electrical 
from 1 00 to 550 volts. In
dicates hot or grounded 

wires. Tells AC from 
DC. Engineers prefer 
it because it has pat
ented safety features. 

PUTS "fiNGER'' ON THE 
TROUBLE SPOT·· QUICKLY 
Far superior to ordinary clumsy test bUlb. 
saves precious time. Indispensable In shop 
or home. Vest pocket size. Lifetime cuar· 
antee. (Pat. No. I , 778,883) Purch ase 
ttorouch recular electrical dealers. 

200 Central Ave. Newark, N.J. 

Makes your work easier, faster, twice the fun! 
Here' s the handgrinder you' ve 
always wanted for your work
shop - tbe tool that gi1·es you 
more or everything you want. 
than any other bandgrinder. I ts 
fulll/4 HP motor has the e.xtra 
power for "heavy" jobs. l ts 
extra-capacity chuck takes all 
3 tool sizes-l / 4", l /8", 3/ :{2". 

stantly for bench or lathe work. 
Thi11k what you can do wi th 

the extm power, capacity, and 
1•e rsatility of the Dumore 
Duplex! Work in wood, 1m•tal, 
and plas tics is faster, easier -
and twice the fun I 

• With a simple, easy- to- use 
attachment, your Duplex be
comes a flex ibl e- s haft tool. 
Other attachments convert it in-

The pow('rful Duplex is the 
p er fect gift for any hobby 
minded man or boy. See i t in 
your local har·dware store today 
-or send in the coupOn below! 

• 

Tear out this coupon anc( mall today I 

r The Dumore Company, Dept. J-52, Raci~ e. Wis. I 
0 Please send complete information on Duplex 

Grinder. 
0 Send me DeLuxe Duplex Kit (27 accessories 

as Ulu.'4trated) ; $27.50 e.uclor<cd. 
0 Send me Sta.ndard Duplex K it (9 accessories) : 

519.75 enclosed. Shippin!; charges C.O.D. 

I 
I 
I 

~arne_ __________________________________________ Ill 

I Address·---- ---- ----·------ - -------------------- I 

LCllY-----------------------1----> State _______ __ :J 
n·o ----------

CRANDALL TILTING TABLE SAW 

$21.50 
Arbor; 
Plans · 

& 
Metal 
Parts '/a" Ball-bearing Arbor 

Build it yourself-with our Ball-bearing Arbor, Plans and Metal 
Parts. Here's the saw you've been wanting for your shop! 

With our easy to follow step-by-step plans and instructions. 
you can build it with ordinary hand tools for a fraction the 
cost of all metal sawa of comparable size and capacity. Sturdy 
wood, steel and aluminum construction. 

FEATURES-
Big roomy top 27" x 32" w ith 13 1 '~" clearance ahead of 

saw. Tilts to 45 ° . 
Precision built ball-bearing arbor lubricated and sealed. 

No further lubrication required. 
Self aligning, full length rip fence. Indexed mitre gauge. 

Indexed table tilting quadrant. Adjustable saw arm-
cuts from 0" to 2 1/4 ". • 

Complete Kit-includes Ball-bearing Arbor with 
Saw Plans and instructions, and all metal 
parts, bolts. washers and screws (less saw 
blade ) . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. 

5j8 "' Ball-bearing Arbor only-with Saw Plans 
and instructions .......... ........ .. • 

Metal Parts only-less Arbor .... ... ... ..• • 

$21.50 

$ 6.95 
$14.95 

If your dealer cannot supply you. send check or money order
we will ship promptly postpaid in U.S.A. or possessions. 

WILLIAM H. CRANDALL COMPANY, Dept. S 
1009 fruitvale Avenue, Oakland 1, Callfomla 

SEPTEMBER 1947 273 

.. 
• 

"I 

.. , 
• 

Copyngh ed materi~l 



Adjustable 
Handle-Bars 

and Seat 

Comul11 
(i/lsteninf 

ltfD., ILUE 
Enomef 

Not a toy -a Real Bike 

STURDY ENOUGH-EVEN fOR DAD 

• Double Bar-Steel Tubing • Welded Frame 
• Disc Wheels with Ball • Laroe Semi-pneumatic 

Bearings Rubber Tires 
• Wheel Base 32 Inches • V- Belt Drive-Saf-Qulet 
• Sturdy Fork- Bronze e Full Bearing Pedal Crank Bushings 
• AdJustable High Grade Seat • Rubber Pedals-
• Adjustable Handle Bars, Streamlined 

Rubber Grlpa • Baked Enamel Finlah 
• Danny-Hoy hikes have the adjustable take-up feature on the 
rear wheel to take up any slack which might appear in the belt 
drh·e. 
Shipped Express Collect-Send Check or Money Order 

Danat Company, 624 S. Michigan Ave., Chicago 5, Ill. 
I n Canada $ 19.75 F.O.B. Write. 1055 Eallnton Ave. W. Toronto. 10 

) . 

MILLING ATTACHMENT 

3 SIZES 
No. 250 Illustrated 

2'12" 
JAW 
Only 
CONVERT LATHE 
IN 1 0 SECONDS 

Now you can M!ll, Slot, Orlnd, Groove, Square Shafts, Saw at 
Angles, Recess and many other important jobs. SAVE TIME 
and MONEY ! Why send work out or use costly methods when a 
PALMGREN MILLING ATTACHMENT w!ll solve your problem. 

Precision built, it has accurate graduations for rotary angle 
adjustments, also gradua~ed vertical feed screw. Fits South 
Bend. Atlas, Craftsman, Logan, Sheldon and all other lathes. 
Thousands now in use in small and large machine shops, repair 
shops, railroads, schools, home work shops, etc. ORDER SIZE 
NEEDED TODAY!- It will quickly pay for Itself. 

IMl\fEDIATE DELIVERY . 
Nos. W idth Depth I Jaws Weight 1 Fits Tool Pric e F.O.B. 

Jaws Jaws OIIN I Pouncls Post F actory - - - ·- 1 
150 1~" 1" 1 ~" 61/z I 1" Dia. $18. 75 
250 21. 2 11 1 7 / 16" 1 2 ,f' 11 1 1/4" Dia. 24.75 
4 00 , 1 1/;>" 25 2 " D ia. 39.7 5 . . O rder From You r Dealer or J obber: Wr1te for Corc:u lar No . 351 

M/r3. of PAf,MGRf; N PRO/JUCTS 
Since 1915 

8396 South Chicago Ave. 
Chicago 17. Ill. 

J\IST A RW Of'£UnONS YOU CAN 00 ON YOUa LATMEI 

w- ....... -,. 
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fhe Be the first to selllnminous bouse num

bers, light switc h plates , wall protectors , 
p ull cords. Also luminous pictures, sta
tues, decals, and a host of relig ious, nurs
ery and other objects that glow in the dark. 
Get into this n ew and grow1:np industry. 
Enormous d emand ... no competition . . . sensa-
tional d emonst ration ... big profits. Represent 
a large manufact urer, estabhshed over34 years . 
Write today for liberal money-making offer and 
free sample to show bow they glow in the dark. 

MADISON MILLS ~~!::~k1h AN'~· 

• • • • • • • • • • • • • 
II SPECIALII-GIANT "GRAB-BAG" RADIO PARTS KIT 
A real b~y for the Radio Serviceman. Amateur or Experimenter. e 
15 FULL POUNDS of r esistors, con densers. traneformer s. wire 
epeaker repair parts. hardware, etc., etc. An amazing valu e at $1.9S 
Telegraph K ey & 6V. Buzz.er (Weltern Electric). Gap & tension 
adJust. All on If, " bakelite base .. . .... 1 .25. K ey only . . ..... , 39 e 
HEADPHONES (Army P -23) 8000 ohms Impedance. Leather 
covered, adJustabl e . With 5 ft. cord & PL-55 plug . . ......... 1 .49 

• R ubber Phone Cushions. Per pair ..... ..... .. .. .......... . ... • 20 e 
EXPERillf E NTAL T UBES. 20 aestd . r eceiving tYPe& for testing, 
research, etc. All fllam~nt t ested .. ...... . .......... . ........ 1.00 
Brand new R .C.A. U X-200 tubes In sealed cartons. Ideal triode 

• detector ... .. • . . . ... . ....•..•..... .. . . .... . ... • .. .... .. 8 for 1.00 e 
K it or IO aastd. R . F .. Antenna & Oscillator Colla . ..... . . .. .• 98 
RADIO H ARDWARE TREASUR E . An Indispensable assortment of 
approx . 1000 screws. nut s. waah<ra, lugs. etc . ..... . . ... . . .... • 49 
RES ISTOR ASSORTME~T. 20 carbon & wire-wound. 1/ S to S • • 

• 
• 

watts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .49 
Min. Order 11 .00 - Pl.a•• Add S uDir.ient Po3tnoe 
WRITE FOR LATEST BARGAIN BULLETINS • 

LEOTHE RADIO CO., 67 Dey St., New York 7, H. Y. 

•••••••••••••• 
Special eGdo~Jie Kit 

• Cast without heat o r preesure . 
• Crystal clear or dy e brilliantly to any color 

- tranttPnrent , opaque , phosphorescent, 
fluorescent . 

• Can be sawed , drilled . carved, turned , 
• Embed real flowers. buttertllea. photos. ad· 

,·ertlslng n ovelti es. 
• Make figurines. statuettes, other beautiful 

objects In New Flexible CA STO-M OLD. 
• Easy . fasc inating to u se. I llustrated m an· 

ual tells how. 
• Send $3 .3:! for kit prepaid, or order COD. 

For manunl alone. send 2:!c. 
e Write: TH E CASTOLITE COMPANY 
Dept, K·4, Box 211 , Ke nilworth, Illinois 

NOW READY! Floyd Clymer' s Newest and Best Motor 
Scrapbook of Historical Cars .. No 4. 
Illustrates , describes 200 early cars, motor
cycles. Entire ly different from books I. 2, 3 
(also available ). •1.:10 each postpaid; .2 .:!0 
fo r De Luxe edition. 
CLY MER. De,t 1 ·8, 2125 W. Pict, lu lAteles I , Ctlil. 

AT HOME • Your Own 
Manufacturing Business 
Making popular $1 Novelties. Costs you 3c 
to l 5c. We supply everything. Write today! 

SO-LO WORKS, Dept. A-801, loveland, Ohio • 
MAKE MONEY 
IN SPARE TIME 

D ealers wa nted: Sell hig h quality line of athletic 
footwear and top grade of cowbow boots. Build 
your own business in spare time. F or full particu
laJ·s, write to 

SPORT-PRO 
426 East 4th St., Dept. P-2, Cincinnati 2, Ohio 

' 
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Plues Into Light 
Socket AC or DC 

lt'a newl lt 'a halld7l lt'a eftl. 
clentl Uae the Mlctaet Electric Arc 
Welder for bundreda of lll[bt· metal 
Joba, Doea comparable welding 
work with a 1 I 16 Inch weldlnl[ ro<l 
on thin metal aa that or la rger 1md 
bltrher priced welders. Operates on 
liS ampere fuae, 1 10 volt 00 cycle 
A.C. or D.C. current, by us e of our 
special atandard·coated 1 1 16 ·1nch 
weldlntr roda. Generous supply or 
r ods s upplied with machine. Rec:· 
ommeaded !or all ll&ht welding 
like au tomobile fenders , etc. T ak<' 
the Midget Arc: anywh ere to thE' 
job. S t urdily built and tull y ~runr. 
anteed. Comes complete- ready to 
uae. Nothlnlf else to buY. No pre
vloua weldlnl[ experience needed 
to strike an arc. In a short time. 

8AJ'ODe mechanlc:ally Inclined can learn to weld with 
tbls machine. 

You ' ll ftnd hundred& o f money-aavlng, tlme-aavlnl[ 
uses for the Midget Arc around your home, earulfe . or 
works hop. Alao tn earagea. rac:t.o r lea, repair ahopa, tin ahopa me· 
chanica, farmers . Inventors , etc:. Order a Midget Electric Arc: Welder 
n ow I SEND NO MONEY . We'll rush one to you. complete with rods 
and helmet ( equipped with APPROVED wel dlnR' !.lass l . Pay postman 
only S3. 95 olua pos tal[e charges. lf n o t aatlalre . return Mld&et Arc 
In 5 days from rece ip t 11nd we ' ll refund your m oney lmmt>dlntf>ly. 
RU!'lR VnTm ORO'F:R NOW. 

IIIlEY ARC WELDER CO., Strader AYI., De,t. C·205, Cincinnati 26, Ohio 

STARLIGHT LOW COST 

PRECISION $24 
ENLARGER INCL. 

lENS AND AlL ACCESSOR I U TAX 

1 PIECE OF EQUIPMENT DESIGNED FOR 
ENLARGING, REDUCING, COPY WORK,. 
CONTACT PRINTING. Comes with a tine llex 
Anastittmat 31/2 inch f6 .3 lens and Iris dia· 
phra~m. Takes,anr size n egative up to 31,4x41/.t . 
Easy to operate. no complicated ~tad~ets. 

· Write for free lolder S·9 and start 
malrlng money. 

RAISE PROFITABLE CHIN-CHINS 
No experlenc• n•eded. A lew minute• _,.,., 
e lew teet of backyard space. aever• fe
male• end a mate starts • &ara~ mone~ mak• 
lnaherd.WE FURNISH ALL IN:oTRUCTIONS. 

Free booklet eaplalns tremendous de.,.anel 
for live ~ounasters, dellclou• "'eat, aor• 
aeoua fur. Write toda~. 

WILLOW BROOK FARM, R-451 , SELLERSVILLE. PENNA. 

l
.r-:;7··. DRAIN YouR aLuR, PooL, 
. : !( ~=J:::~:.... WASH TRAYS, ETC. 

PUMP 

COMPLETE SELF· 
PRIMING UNIT 
( less m o t o r l : 
Pump. moto r 
stand. s p e c i a l 
bracket. 18~ flex
Ible abaft, 14~ 

ONLY 

$6~9osT~ID 

LABA WCO Type P Pump 
keeps garden pools fresh. 
C irculates oil or refrigera nt 

etc. DOES NOT CLOG ! 
1500 G als. p er hr. - 300 
Gals. at 30'. Uses IJ8 to 
% H .P . m otor. 

...0-1 Pump alone $6.50. 
Pump with com
plete self-priming 
unit $13.95. POST
PAID if cash with 
order. West of Mis
sissippi, add SOc. 

Send Order Today 

lenl[th , 1 ~ S UC:· $13 95 tlon h ose , bot ts, • 
etc: . Postpaid -.....vv._, 

LlBAWCO P•mps 
Belle Mead 3, N. J. 

SURPLUS BARGAINS 
ASSEMBLE YOUR OWN BINOCULARS! 

Complet-e Optics! Complete 1\letal Parts! 
Save More Than 112 Regular Cost 

GOVERNMENT'S 7x50 
BINOCULARS 

Complete Optics. new and ready 
for assembly. We supply full in
structions. Limlt-1 Set of Metal 
Parts and 1 Set of Optics to a 
customer. 
METAL PARTS-Set includes all 
Metal Parts-completely finished 
-for aaaembly of 7 X so B inocu
lars. No machining required. 
Bodies have been factory hinged 
and covered. A sturdy Binocular 
Carrying Case is optional with 
each set of Metal Parts. 
Stock # 842-N ....• . . $39.40 

Postpaid, plus $4.80 f or Case-Tot•l .. .... ... .... $44.20 
OPTICs--set includes all Lenses and Prlsms you need for assem
bling 7 X 50 Binoculars. These are in excellent condition- perfect 
or near-perfect-and have new low retlectlon coating. 
Stock # 5102-N . ... ... .. .. .... .... .... $25.00 Postpaid 
NOTICEI If you buy both Binocular Optics and Binocular Metal 
Parts. add 20?( Federal Excise Tax t o above prices. 
ARMY'S S X 30 BINOCULARS-Cqmplete Optics and Metal 
Parts for Waterproof Model. Would retail $102 to $120: All 
Optics coated, perfect or near-perfect; Metal Parts new and 
perfect. Assembly instructions included . 
Stock # 830·N . ....... . .... . . . . .. .... . $40.00 PostiNild, 

plus $8.00 t.x-Tot•l-$48.00 

NEJ'ER HAS THERE BEEN SUCH A 
SENSATIONAL BARGAIN AS THIS! 

BUBBLE SEXTANT-TYPE A-10 
r- -

' ., 

' 

These Army Air Forces Bubble Sextants cost the Govt. about 
$200 each. A real bargain at our price of $12.50! Included with 
Bubble Sextant shipment Is wooden Carrying Case. 5 spa.re 
waxed paper discs. flashlight with rheostat for night use (uses 
ordinary flashlight cells- not furn ished) aux. 2-power Galilean 
Telescope. Allen wrench. 1 spare marking point. Wartime used. 
but where necessary completely repaired. colllmated and put In 
good worltlns order. If not satisfied that Sextant Is exactly as 
represented. return within 10 days and money will be refunded. 
Full directions for use a ccompany each shipment. 
Stock # 924-N .. .. . .. .... ..... ....... . $12.50 Postp•ld 
BATTERY COMMANDER'S PERISCOPE With Tri pod 6 Power 
In s trument. Excellent condition. Le ngth 27112 inches-diam. 
1 112 inches. Cost U.S. Govt. approximately $17 5. 00 . 
Stock # 717·N . ...... . ...•. . . .. .. $20.00 F.O.B. Audubon 
MOUNTED KELLNER TELESCOPE EYE PIECE- Perfect coated. 
in Ordnance sealed boxes. F .L . 1 a;" Inches. Outs ide dla. or 
steel mount 40 rrun. 
Stock # 6198-N . .. . . ..... .. . . ...... . ... $3.1S Postpaid 
35 MM KODACHROME PROJECTING LENS SET - Consists of 
Achromatic Lens for p roje cting, plus a Condensing Lens and 
piece of Heat Absorbing Glass with direct ions. 
Stock # 4025-N . .. ... . ...... . .. . . . .. .. . $1.95 Postp•ld 
CONDENSING LENSES-6 112 " dia . • 9 " F .L . Seconds, but suita
ble for Enlareera and Spotllght.. 
Stock # 10~51-N ....•.. .... . ...... . . .. . . $2.50 Postp•ld 
We Have • Limited Quantity of Condensing Len .. s- seconds
ranglng from 4 112" to 81/2 " in dia. with various focal lengths. 
Send for Free Bulletin titled "MISCELLANEOUS CONDENS
ING LENSES-N". 
MOUNTED PROJECTING LENS SYSTEM. F .L . 91.44 mm 
(just right for 35 mm. Proj ectors ). Speed ofF 1.9. Outside 
dla. of mount at one end 60 mm. Length of mount 64 rrun. 
Stock # 4033· N . . . . . . . . . . . . . . . . . • . . . . . . $3.00 Postpaid 
We have literally millions of war surplus lenses and prisms 
for sale at bargain prices. Write for Catalog "N"-Sent Freel 

Satisfaction Guaranteed • Order by Stoclc No. 

EDMUND SALVAGE COMPANY 
P. 0. AUDUBON NEW JERSEY 
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FAMED USS M~SSQURI 
Full-bull official scale model 
wit~ replica ef surrender plaque K i t .... .,. le tift 

et • t~w•rt•r nHr ,., ............. . 

A DREAM OF A MODEL • • • you'll have 
hours of fun building .it! And you'll enJoy 

this fine model for years to come. 
assembly kit includes easy 

directions, diagram, tools, over 1 00 cast-metal 
precision-perfect parts. Scale: 1 inch to 500 
inches, finished model is 21 inches long. 
Priced $12.95 complete at hobby shops. 

Send 35c in 
32-page 

• com 
• 

for colorful 
catalog. 

132-01 91 st Avenue, Richmond Hlll18, L. 1., N.Y. 

Here's a n a mazing new book tha t shows you complete 
detailed plans for build ing your own log ca bin, bun
galow. hunt ing lodge. etc. ! 256 big pages, 180 diagra ms 
give step-by-.~tep directions fo r la y ing f ounda tion a nd 
tioor~-buil<li ng firepla ces. chimneys. porches, ga
ratces-shing-ling roofs- (·u tting doors. windows. shu t
t e rs- yes, e ,·en fo r installing plumbing and electricity 
without expensin• h ir ed help I A big money-saving 
ba rgain a t 0 :\TLY $1.98! 

YOURS FOR 7-DAY FREE TRIAL! 
Order this a st onishing 256-page book 
now for 7 da ys' F REE trial ! On de
liver y pay postman only $1.98 plus 
postage- the n use it for a whole week 
FREE! If not delighted, r eturn f or 
fu ll r efund. Address: 

OUTDOOR LIFE, Dept. 97 
353 Fourth Avenue, New York 10, N.Y. 

ARMY FIELD TELEPHONES EEB 

Can vas Case Illu. 

Battlefield proven! Worth many 
times this low selling price! In
cludes leathe r or canva s ca se, tele
phone handset, transmitte r, re
ce iver, a nd ringer. Two telephones 
comprise set . Will give lots of 
service. Uses regular flashlight 
type battery. Lasts for months. 
Hooks up with any type standard 
wire. Will work on barbed wire 
fence. Ideal for farmers , barn to 
house, warehouses, lumber campa, 
ca mps, garages, nurseries, e tc. 
Several p hones can be hooked 
up on one line for multit_>le com

munication system . Good for 
miles. The kid s love them; 
anybody can install. New, 
complete, per pair ( 2 tele
phones) and can vas case 

$29.50 (with leather case 2.50) . Used, CO[}lplete, per pa ir 
$19.50. Switchboards will handle 12 phones. Used , excellent 
$45.00. New telephone wire, 500 f t. $3.50; Y.! m ile reels 
$12 .50; 1 mile reels $18 .50. F .O .B. warehouse. 

Send check or m oneY o rder . 

LORIS, BOX 2414 SAC RAMfNTO, CALIF. 

with Com plete pray 
Now J'OU a n apply a profess1onal, colorful, fclr Bock ~n1sh 
on un6rushed furniture, an objccrs. novelues, hobby crafrs, 
roys, ttc. Velvcry, durable. casy-ro ·•pply fimsh. Available IR 

10 bn llianr colors. Complerc outfit (as p1Crured ) 10cludes 
undtrcoar, brown and .vory flock. solvenr, brush, patcnred 
spray _gun and msrrucnons. Complerc pncc $9.25 post I'"'"'"" 
Write for FREE circular and color sample card. 

BEROTT -ROSS • Dept. 98. 411 N. Foothill Rd., 

CRAFTSMEN • • • 
We offer you hundreds of craft ma
terials, supplies ond accessories: 

• PLASTICS • POWER TOOLS • PLYWOODS 
• PLASTIC LEATHERS • JEWELRY FINDINGS 
• MARINE PLYWOOD • BOAT KITS 

Send I 0¢ today 
for latest big 64-page illustrated catalog. 

CARMEN-BRONSON CORP. 
Dept. DS-1, 

• 

162 So. Fulton Avenue, Mount Vernon, N. Y. 

SLice 

••• l'leea ., ..... ....... 
Cr•• Lice .......... 

C. ... epWa F 
•DISTO.- • lla. .. ,. •••tiel 

35 AT STORE O R THE C ONE-SPOT CO., JESSUP, MD. 

' UICK-CHANGE' GEAR BOX 
CUT THREADS - 4 TO 224 PER INCH 

T -

II 

Approximate ly .003 feed , for fi ne turn ing . $ 00 
Ne w reverse furnished with box for Atlas. o I ~~ 
Bro nze b e arings throughout entire un it. n y 
Alum inum casti ng - A ll steel gears. Ma in-
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ta i n e d a cc u r a cy. F.O.B. Chicago Guaranteed •t 
S p e eds u p pro du c-

tion. Easy to ins tall. FOR-Atlas, Logan, Craftsman 
Simple to set. lmme- and Power-Kraft Lathes 
d iate d elivery. 
Write for Info rmation o r o rder d irect. full ins tructions with s h ipment. 

WHEN ORDERING , P LEASE M ENTION N A M E OF LATHE GEAR B OX I S TO BE U SED ON 

O'Brien Machine Co., Sales Dept. PS-9, 1620 Highland Ave., Chicago, Ill. 
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TH E WOR L D ' S FINEST SURPLUS BARGAIN 

BRAND NEW 
11. S. ARMY AIR FORCE 

ASTROGRAPHS 
Orhr:lnal Cost 

112:5.00 

~ONLY 
53e95 

Thousands of uses. An 
Ideal navigation Instru
ment for boats, yachts, 
etc. A wonderful unit for 
home construction to build 
cameras, enlargers, large . 

. . 

slide viewers and strip 
map holders. Excellent foundation for microfilm reader. 
A beautiful precision Instrument consisting of machined 
aluminum housing with optical glass view plate, two 
large rat'chet fUm drive knobs and shafts, one film spool, 
variable light source slide and holder, llluminatlon con
trol rheostat, resistor, power plug and tools. All housed 
In beautiful plywood case measuring 14%xllx10" high. 
Case has leather handle, $teel reinforced corners, hinged 
lid with stop, lower compartment divided into eight sec
tions. Case• is Ideal for fishing kit, picnic set case, tool 
kit, portable radio ·case, make-up kit, travel case. Case 
alone worth twice the giveaway· price we are asking for 
both. Shipping weight, 30 lbs., F.O.B. ·Benton Harbor. 

HE AT H C 0 M PAN Y 4th and lerritor1al 
BENTON HARBOR. MICH. 

LABORATORY 
MICROSCOPE 
600 POWER $22.50 

3 ObJectives 7SX. 300X. &OOX 
A professional cype microscope priced 
within the reach of the amateur. For 
school, laboratory, physician, and student. 
Color corrected achromatic lenses. Pro · 
fesslonal size eyepiece and objective 
Interchangeable with all s tandard prores· 
slonal makes. Height 14 Inches. Weight 
61/.c lbs. Stage 4 wx4-. 2 wheel focus!~. 
BodY tilts any angle. Microscope complete 
with 3 objectives, prepared specimen 
slide, and 96 page book on microscopy, 
on I If $22.50. 

We pay the poata11. Immediate delivery. Money back 1uarantce. 

BROWNSCOPE CO. 
Dept.9 P, 24 West 45th St., New York 19, N.Y. 

SUPER·MITE RADIO 
PACKS AMAZING POWER! 
Not much larger tha n a pack of cigarettes and 
lUling \Var-Born midget tubes. this powerful 
little set gets Coast -to-Coast reception ! Power 
Is su pplied by cheap bearing a id battery. 
Brilliant r ed ehass ls and streaml ined bakelite 
knobs. Not avail able anywhere else at 3 times 
t h is prJ cel Complete k it r eady to w ire as 
shown O n ly $3.!J9 .Post Paid . 'l~•bes !15c c:rch . 

ELECTRONIC RESEARCH 
199 Contentnea St., Gree nville, North Ca rolina 

$3.99 

BAUSCH AND LOMB 
7x50 NAVY 

BINOCULARS 
$110.00 

• Mfrd. to U. S. Navy Standards! 
( Allltnment JrUaranteed to . 001") 
Dust proofl Climate proof! Individua l 

.eye adJustment. Instant focuslnll'. 
Ideal for lomr range huntlnlt. yacht· 
lng, watchlnlt planes, etc. This mall'
nlflcent 7 power :10 mm. Navy Blnoc· 
ular gives better detail, helf.htenlng 
Image contrast. Used In N W·LIKE 
condition! Complete with carrying 
case only $110.00 plus 20% Federal 
tax (with Coated Optics $125.00 
plus tax). 

6x30 ARMY 

BINOCULARS 
$55.00 

• Brand newl Lllthtwellthtl MODEL· 
M3 Made to riCid Armlf specifications, 
Individual focusing eye pieces. Com
pact glasses mnde to withstand roul\'h 
usage, Come complete with case and 
straps ready to use. WHILE TID:Y 
LAST! $:1:1.00 plus 20% tax. 

OTHER BINOCULARS (4 to 16 POWERI) 
l&xso Carl Zeiss. Used ......•.••••••••.•..•.••...•.. $225.00 
16x40 Weerasport. Used ..• . .•.. •••••• •• ••• •••••••• •• 
16X45 French Monte carlo. New •• ••••••• ••• • •• • • • • • · · 

• • 12x30 Carl Zeiss. Like new .. 0 o o • o ••• o •• •••• o •••••••• o 

12x38 Frencb Monte Carlo. New .•••••.• •• • ••. • •. •.. ... 
10x32 French Monte Carlo. New ..• .• •..•••.•• . . •..•••• 
10x50 German Dlenstclass. Used . . ... •.. • ..••.. • • . · . · · 

9x50 Sportscope, Monocular. Not taxable .. •..•..••..• . . 
ax56 German Hensoldt. New ...•• •..•....• .. • - ... • · · · 
8x34 French Monte Carlo, New ..•... •• •........•.. •.. 
8x30 French Monte Carlo. New ..•.... •• ...•••. .•. .... 
8x30 Carl Zeiss. Used .. .. . .... ........•..... . ... ... 
8x25 Frencb Monte Carlo. New ..•.....•.............. 
8x25 French Monte Carlo. Used . .• .. . ..•.. ........... 

125.00 
135.00 
200.00 
100.00 
79.00 

130.00 
77.00 

155.00 
67,00 
62.00 
85.00 
57.00 
45,00 

7x50 Carl Zeiss. Used . . . . . . . . . . . . . . • . . . . . . . . . . • . . . • 150.00 
7x50 Barr·Stroud. Brltlsb Admlraltlf, Lens Sbades, Used . . 
7x50 Same as above, but Coated .....• . .••• .• ........ 
7x50 German Dlenstglan. used ... . .. ..• . ....••...... 
7x35 Bauscb & Lomb, Used .....•... ..• •...... . . . . .. 
6x30 Armlf Slcnal Corps, Used .. .... .. ........... . ... . 
6x30 Carl Zeiss. Used •. .. . ... .. . •..•.....•....•••.• 
6x30 Bausch & Lomb. Used ........................ . 
6x30 German Dlenstglass, Used .. •. . •. . ..•.••..•.••.. 
6x30 Ron. London, Used .... . .• ..•..•.••..• .• •••... 
6x30 Naval Gun Factorlf. Used ........•.. . •.• ........ 
6x30 Navlf. Navlcatlon. Coated. Used ..... .. .•... . .•.. 
6x30 Universal, Navlf, Lightweight, Coated. Used ..•....• 
6x30 Universal, Navlf, Llchtwelght. Coated. New ..... ••• 
6x30 Unlvenal. Navlf, LICbtwelcbt, Used . . .. . .... ....• 
6x30 Bausch & Lomb. Llcbtwelctltl Navlf, Used . . •... .... 
6x30 Spencer. NaVIf, LICbtwelcht, Used ...... ......••.• 
6x24 USN, Turner Relcb. Ll&btwelgbt. Used ... ....•• ... 
5x40 Nat'l. Field Glass. Coated optics, New . .• ..•••.... 
4XSO Conestoca Field Glass. New ..•..... ....•..•.••• 
4x40 Alrculde Field Glass. New ..•..... ...... •. . ..• .. 
5x40 Alrculde Field Glass. New ....... . .. . ... • .....• . 
4x40 Wollensack Field Glasa, New ........ .... ... .. .. • 

lOx, 20x, . 30x, 40x. Variable Telescope. Not Taxable, New 
20x40 Frencb Telescope. New. Not taxable .•• ..... .....• 

Add !O'J"o //or Federal E.rd• e Tnz. CllrT!Iino caae and 
.trap• included. Su1>1>ly lim"ed. Give 1econd choice. 

90.00 
110. 00 
120.00 
125.00 
37.50 
70.00 
47.50 
60.00 
50.00 
37.50 
45.00 
49.50 
62.50 
42.50 
a5.oo 
42.50 
50. 00 
29. 75 
12.50 
20. 00 
22.00 
16.25 
42.50 
34.50 

S TO 15 .POWER VARIABLE TELESCOPE 
~.. rt ~ > • 

• ,, ... ~~~,---

Simply twist dial to change power! Sturdily made of durable Alumlnuml 
lV eioh• onl11 6 ouRcea. Closes to only 91/• Inch ca. Opens to 11 Inch eel Shr 
Achromatic Len8. Compact! BRAND NEW. $84.50 not taxable. 

MONEY BACK GUARANTEE 
Use for 20 days at our risk and eXJ>ensu. H not fully satisfied, return 
ror full refund of your money. ORDER TODAY I Send $2.00 deposit 
and we will ship C.O.D. rnr b al>lnce. Cas h orders sent postpaid. 

UNITED PRODUCTS CO. 
7941 S. Halsted Dept, ARF·316 Chlcaco 20, Ill. 

(Reference D~<n & Brad•treet) 

AN ENTIRELY NEW WAY OF SHAVING 
. 

Now comes Pneumatic Automatic Shaving, the biggest major improvement in safety razors 
in a generation. The Patented double action coil 
spring in the handle permits the razor to follow 
the curves of your face entirely automatically. Your 
shave is now cushioned. Shave now in half the time. 

It's sensational, it revolutionizes shaving. Fits all standard double edge blades. Comes to you 
with 5 extra blades free, for only $1.00 Post Paid. Guaranteed for a lifetime. This is the Razor 
you have been waiting for. Agents and Dealers write for quantity prices. 

FLEXO RAZOR CO. INC., 528 West St., Amherst 5, Ohio 
SEPTEMBER 1947 217 
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I'll show YOU how to make 
$100 a week and UP 

in NEON 
C. c. Blakely, Executive Di rector 

Acme Noon Institute 
Today's wide open field for ambitious men who want to make 
$ 100, $ 150 a.nd more per week is the colorful, exciting busi
nes s of Neon. I ' ll train you for a highly paid place in America 's 
m ost fascinating industry. At Acme you become a Master Neon 
Technician . Learn Neon Tube Bending, Color Gass ing, Neon 
Glass Blowing, Cold Cathode, Lighting, Bombardinc, other 
important s kills. 

Coast-to-Coast Opportunities 
Demand for Acm e Trained M en is greater than we can supply . 
We' re getting calls from coast-to -coas t. Today beginners have 
a once-in-a-lifetime chan ce to master a n a rt and learn a .pro
fession tha t will pay big dividends for life. Our practical, 
intens ive 5 00 hou r course prepares you for t housand s of 
BIG MONEY opportunities. Get a fin e Job , or go in to business . 
Other Acme Trained Men are succeeding. So can you. R-m 
Assistaace for out-of-town s tudents . Acme Training Approved 
under the G.l. Bill of Rlchts. Rush coupoa today. 

FREE FACTS . 
ACME NEON INSTITUTE 1 

I . Dept. L-4, 1648 West Van Buren Street I 
I Chicago 12, Illinois I 
I Send "'" t he FREE FOLDER , " Your B·lg ()ppar tunity" I 1 p lu• f 4Ct• about t·raining m<l/or • "'gAI11 paid lo'b in Neon.. I 
I Name I 
I I 
I 8~~ I 
I City State I ... _____________________ ... 

Radio H-dphones, Army t y pe . . . . . . . . . . . . . . . . . . . S 1.95 
2.95 

.95 
Radio Hand Microphone T17 .... . .. . ... . .. .. . . . . 
Radio Throat Microphone, 3 for $2.0 0, each ........ . 
Airplane Generator, 200 amps, 2 8 volts (for welders) 
Gas Mask Bags, ideal for school , with strap, two !or 
Helmet, flying A-9, OD clo t h , two for only ......... . 
Helmet, flyin g, B- 6, leather, sherling lined, used . . . .. . 

22.50 
1.00 
1 .00 
1.50 

Sun Glasses, gold rimmed , regular $10, now . . . . . . . . 4.95 
Hand Lantern, stain less s teel, streamline d, 6 vol t . .. . 
Flylnc Gonles, clear lens, Type AN6530 . ... . . . . . . . 
a-ts, flying, A-6, leather , s herlin tr lined, reclaimed , 

(sizes 9 a nd a bove only) • with ZIPPer . .. .. . .. .. . 

2.95 
4.95 

Gauntlets, A-9 ( long gloves), leather, fl eece lined, new 
Jacket, pilot 's A-2 ( not surplus). Genu in e dark pony 

leathe r, e lastic cuffs, etc. Clot h lined . New. . . . . . . 24.50 
Jacket, · flyin g, leather , s her llng lining, used, ha s some 

pat ches, bu t r ed yed, reclaimed, has zipper ....... . 

5.95 
5.95 

Pants, leather , t or a bove jacket, as descr ibed •• ... . .. 
Coveralls, white, no pockets, new, sizes 40 to 50 only 
Cap, lea t he r , fleece lined, type B-2 , square visor, 

(pilot•s) ...•.. .. ......... .. . . ..........•. 
Cap, c loth , baseba ll st yle pilot's, long b ill ...... . .. . 
Grea- Gun, push t ype, for a u tos, p lan es, cycles, etc. 

New • • • . . . . . . . . . . . . . . • . . • . . • . . . . . • . • • •••• 

(Deposit required on all COD orders} 

AERO PARTS SUPPLY 

4.95 
4.95 
4.95 

2.50 
1.00 

1.00 

• 

f Municipal Alrpart Houston 12, Texas . 
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GET THE 
TSI • 

If so-yOU ean END this needless 
waste and expense forever, with 

"RECLAIMO" 
,._rica's Forema.t OR Re• Refining 
Riter. Continuously re-refines crankcase 
oil through an lncenlous use of motor 
.._t while driving ! 
I. R•-• -lids by fllll'atlon 
2 (Removes wat.r·fuel dllutioa 

• by .._t ond dlstl•tlon 
3. Pl•evenb ocld-sludpformatloa FRE 
4.. Maintains stable viscosity 
S. IILIMINATES ALL OIL CHANOESI OK 

CAR-7RUCIC-7RACTOR and DIESEL OWNERS! 
U. S.Bu.of Stds. Bul.86 states: uon Does Not Wear Out Mecha nl• 
cally" - ""Reclalmo's" re -refining action hss fully confirmed that 
statement. This great oil-saving f eature is indeed important, BUT of 
farcreaterlmporance are t he savings resultingfrom .. Reclaimo's" 
t remendous reduction of costly motor wear! Again availabl-also to 
dealers. Complete details in FREE B-k "Oil Fects". Write now! 

New 90-Day No Risk Trial Offerl 
Reclalmo Is now offered to responsible motor 
owners f or 90 Days Trial - ABSOLUTELY FREEl • 

RECLAIMO MFG. CO., 5081 Elston Ave., Dept. 52 , Chicago, 30, Ill. 

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

S imple to Operate-Easy 
to Load -Standard Kodak $ 
film magazine. Economi· 
cal, Complete-Battery, 
Cord, Tr ipod Socket, 
O riginal Value over $200. 
Never needs wind ing or 
film threading. 

-50§ -------case add ' l : --50 ft. Magazine- : 
16mm Gov't stock $250 : 

Kw• Slper.x 
MOVIE FILM 

Panchromatic \Ve.. : 
ton 82 Tested Guar· : 
a.nteed . Price In· - : 
cludu p rocessing, : -- --: · F 0 T 0 5 H 0 p Dept. PO, 18 E. 42nd st. : = 136W. 32ndSt.,N.Y. C. = 

~111111111111111111111111111111111111111111111111111111111111 1& 1 11 11 111 111111 1 1 1 1 1 1 11 11 11 11 11 1:. 

IMPORTED SWISS WATCH 
7 DAY MONEY NOW $4 98 PLUSSOc 

BACK GUARANTEE ONLY • Fed. Tax 

A beauty-for d ress, sports, o utdoor 
wear. Precis ion made. Streamlined, 
chrome-plated case. Smart m odero dial 
(glows in dark), handsome watchband . 
Supply limite d. Order now! 

SEND NO MONEYI We mall C.O.D. plus post
age or send money order. Save postag e, 

THE JEWRBOX, 2-A Stone St., N.Y. 4, N.Y. 

I magine • roulq locomot ive ln. the p alm 
or your liand • • . cars not much bigger than 
this ad . • • aU exact scale models that 
oper ate electrically on 15/ 32" track. You can 
have a whole l ayout on a card table or desk. 
Equ ipment easy to build f rom kits, or may 
be obtained ready·to·run, Including freight 
a nd passenger cara, steam and diesel engine&, 
track etc. See your Hobby Dealer or send 

OGOR dime for Illustrated circular and price llsts. 
·· · CARS DDUCTS CD . Hartford It 

Used Gov't Surplus-Lowest Price 
Ever OHered-3,000 watt, 110 volts. 
Powered b y B rig gs-Stra tton o r Wis 
consin 6 H .P . a ir-cooled engine . F o r 
stationary or po r table use . RE
BUILT-GUARANTEED, good me
chan!c!ll and o pera t i.ng $14950 
cond1t1on . Our pnce 
F.O.B. Kansas C ity .... 

Limited Supply- Immediate Deliv ery- Order 
Write for Illustrated Circular 

MIDWEST SURPLUS SALES ~!~~A~o~~~~.T JJ: 
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EASY with one hand 
and a 

Quick-Return Spiral 
Scr~w Driver 

Got to drive screws where it's hard to 
use both hands? Easy with a "Yankee" 
130A Spiral Driver. "Quick-return" 
spring in handle keeps bit in slot, returns 
handle after each push. 

Write lor the "Yankee" Tool Book. 
YANKEE TOOLS NOW A I'AIIT 01' 

(STANLEY) 

. ~ 

r---- THE TOOL BOX OF THE WORLD ____ ,,_ ___ ..., 

NORTH BROS. MFG. CO. 
· Philadelphia 33, Pa. 

Exciting, new book tells about 
11ATOMIC ENERGY'' 

and "THE WONDER.$ OF CHEMISTRY" 
Also shows how to amaze friends with 
Chemcraft magic and d o many exciting 
home experiments. Free. Send today! 

THI PORTER CHEMICAL C0.20Prolpect Ave., Hagerstown. Md. 

'

MAKE 
OW YOUR · 

• 0 W N 
LEATHER BELTS & HANDBAGS 
10 different. full s ize, easy to f ollow. h an dbag pat - onlv $1 30 
terns , tr ansferring, tooling. No. 3 32 1 • 

4 7 NEW belt des igns for carving o r embossing, F ull 7 51/. 
directions . Catalog free with first order. No. 397 only 7' 

We c:arry a full stock of quality leather craft materials. 
OSBORN BROS., 225 W • .l•ck-n Blvd., Chlcqo 8, Ill. 

Write for free booklet 
a nd price list 

INDEPENDENT IRON WORKS 
2416 East 23rd Street , Dept. C 

los Angeles 11, Col if. 

Every man or woman in your terri
. torr needs the supreme comfort and 

·good looks of these fine shoes, made 
by leadin~r company ot its k ind .• . and 

sold tbru well-paid Direct Salesmen. 
AMPLE OUTFIT! ••• 

Learn how you can earn liberalCashProf-
• lta Daily with200 stylesofShoes,Leather 

Jackets, R aincoats, etc. We show you 
how to fit each customer perf ectly, a nd 
furnish you FREE with everything you 
need. Send n ame, address on a post-card no'l'lr! ~ 

VICTOR THOMAS SHOE CO., Dept. V-820 
•10 W, VAN BUREN ST. , CHICACO 7, ILL. o 

No. 2 - ndor wa tch, 17 jewels 
water-shock resistant, anti-magnetic, ra· 549 75 
dium dial and hands, stainless steel back. • 
No. HY 383- Same features as above. 555 OQ 
ALL STAINLESS STEEL CA~E ........... - ....... OCK 

OTHER SPORT WATC w:::r;:rNt 
Precision tested, 17 jewels, anti-magnetic, radium dial 
and hands, unbreakable crystal, sweep second hand. 
No. HY 196-Stainless Steel Back ... - .......... - .$24.75 
No. HY 220-ALL STAINLESS STEEL CASE .. $29.95 
ORDER BY MAIL: Send check', money order or pay 
postman C.O.D. Prices Incl. Fed. Tax and Postage. 
Write for Booklet •' HY ". 

LA T HE 

OD t lL P Aii: \ \ 

All types and makes of quality 
wa tches repaired expe rtly and 
promptly. Free estimate on request • .... 

$3495 
COMPLETE HOME WORKSHOP 
Here is power tool pleasure and profit in a 
ruggedly built, HEAVY steel unit-the Emrick 
Universal Woodworker. Handles big work. 
Drill press pulls~, drill in steel. Saw takes 
6" to 8" blade. lathe 10" swing, 30" 
centers, spindle dia. *"· Takes all standard 
accessories. Sander 8" dia. Emery wheel 5". 
Bronze bearings, replaceable throughout 

Price does not include motor 
and saw blade. Order today. 

10 
DAY 

TRIAL -,;;;·«iN;o: sTiii;, 
EMil(~ I& KALAMAZOO 24, MICH. I 
0 Ship oa 10 Days Trial. I am tnclosint I 
$17.50, balance C.O.D. 0 Send fret literature. I 
Nam I 

I Acldre•• · City I 
~-----------------~ 
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Mobile tow bar-72" wheel base S 
ft. high-600x16 tires Tail light
hand brake--Ford V 8 axle--30 gal. 
gas tank-All steel frame and chas· 
sis--Ideal for hundreds of industrial 
uses Also suitable as electric weld· 
er with small adjustments 

HERCULES 6 eyl. 
gas engIne- Model 
JXD 4x4 112-air 
eleaner-self starter 

WESTINGHOUSE 
% H P. fan motor -
6- blade fan - 24" 
diameter 

Complete operating panel, raa 
eauge, ammeter oil pr. gauge, 
temperat u r e gauge, tachom
eter. Choke s tarter button 
throttle - 115V plug - 115V 
switch - Fan switch , winter 
summer- Ignition switch-6V 
plue- Voltmeter-l15V AlllP
meter-300 A-rheostat-MaiD 
awitch 

Westinghouse marlnt tenerator. bJt 
SK- direct current- Style I 87494-
1100 RPM, 16.2 KW, 162 Amp., 100 
wolts-1400 RPM, 24.8 KW, 210 Amp .. 
118 volta 

100 MILLION CANDLE 
POWER SEARCHLIGHTS 

Complete wltlt remote 
control station 

($300 tta. $ 
In lots 
of 3) 

MobUe unit has tour 600x16 tires. 
Performs perfectly with power plant. 
Ideal for carnivals, outdoor games£ 
advertising purposes, hundreds o 
other uses. 

(Send 25% wltlt order, balance C.O.D.J 

CHICAGO SURPLUS CO. 
THE MOTOR TRUCK BROKER 

Madison St. PS9 

Goes an~\\ete 
on '"' tottef 

Otlt\ World'sfast-
est Log Saw. Propels itself any

where. Powerful6 H-P air-cooled motor. 
Attachments for felling large trees, buzzing limbs. post hole 

. digging and pulley for belt work. Five DlllkcbinEs 
in on~ Same engine does all. Big 
demand for wood, pulp and 

~- po,sts. Make big money 
in wood business 

this easy way. Low 
factory-to-user _priees. 

Send today for FREE details. 
OnAWA MFC. CO., 8-701 Pine St., Ottawa, 
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CASTS 

THE: GRitATitST THII\I\,0 I ICSI A new liquid P l&&tlc , Pour 
PLASTICAST into any kind of (rubber, metal , glass, plaster, e tc. ) 
and It hardens In a few a solid clear -as-glass plastic: Ko 
machinery or tools required. has un limited pos£1blll tlcs .. . 
noveltle.s, toys, Jewelry, kn ick · ; fascinating , brilliant, c lea r or colored 
plastic articles, Including GOLD and S ILVER ! Being trnnspa rc·ut 
It Ia Ideal Cor Imbedding llowcra, ns, photos, souvenir s-an cndlesa variet y 
of usefUl tblngs. Can a lso be cast Into rods, sheets, blocks , ANY SHAPE! 
No experl~nce requ ired ; start castlrur 10 minutes afte r you r eceive your 
outfi t, Full Inst ructions, mo lds, dye and accessories provided . 

~::~re~E~·E· . ':'~~~~~ .. ~~~~~~· . . ,~~~~ . ~.a~~ . . o~~~. ~?? s3.oo ppd. 

FREE Va luable bo ok o n MOLD MAKING and CASTING oC plas · 
tics , r u bbe r , plaster , w ax, meta l and eve ry known sub· 

. stan ce used for ca sting! S ent tree Cor 3 c s tamp. 

PLASTICAST CO., (Dept. A) 
(Send order to n eareal Of/ice) 

5961 Madison St., 
Chlcaco 44, 111. 

P. o. Box 987, 
Palo Alto, Calif, 

BUILD 6?J~ TILTING TABlE SAW! 
Perfonnance of $60 Saw at 1 I 6 the Cost! 

• 21x27 in. table tilts 
full 45 degrees 

• 8 In. blade cuts 
from 0 to 2Vz inches 

• Precision ball bearing mandrel 
• Self-aliening and Indexed rip 

fence and mitre gauge 
• Sturdy wood, steel. and aluminum construction 
• No machining-build easily with hand tools 
• Ability to read blue prints not necessary 
• All metal parts (less blade) as low as $8.95 

fAVE 

ISO 
OR MO~E 

COMPLift p';ll; 
/Ifill Send $1.00 NOW for nsy step-by-step Plansl 

QIL· 81LT, P. o. aox a.o, La1111bert Fletd, st. Louis Zl, Mo. 

Like Putting New Skills Into Your Hands! 

AUTOMATIC 
BENCH STOP 
A new piece of equipme n t your 
works ho p needs. Easy to mou nt . Only 
11" long, Ho lds firm grip o n pieces up to 
2 1,2" No vise marks. When mounted o n board, 
Ideal for h antt lng or repair ing windo ws , doors and Now 
screens. F lnger-lllp r e lease. Money back R"Uarantee. $2.00 P-t-ld 

IILIAX PRODUCTS 
SSSS Pleasant Ave. S. Minneapolis •· Min• 

ARC•WELDE 
lor llgltt or HeOYy Work 

We sh o w yo u how to build this 
powe rf u l machine. P r oduces 75· 

amps, Ea.sy to build. Mall 3 5 c fo r com· 
Plans val uable Ca talog today . 

MFG., l323 lillY 81~&.. MiDIII,IIIS, 1111. 
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STOPS LEAKS PERMANENTLY 
Cut your llXLUl' e replacement. water· :o nd fue l 
l) tJls wltlt Economy Re newable . Seats. M nke 
economical. per·manen L repaiJ·s quickly and 
"W.Ily wiLh the Junior K ll (lll u s . ). Rep:oir bath· 
r·oorn. k ltchen nnd laundry tixtures. ~~verything 
you nee d Included In stee l box. Th is Is a na tu ral 
for· the • 'Fixit ' ' shops- get extr·a Income f rom 
Hwkln~ pea·1nn.n en t r·cpalrs on yout• cu s t..onlfiu•s ' 
( :'lucets . 

Senlor Master Kit also n••nllnhlc
ttP:t irs f aucets nnd va lves up to l " 
pipe . A t b~ttt er Job~t>r·s ~nd ff!lrrlll1f1Te 
Stores . . . or lV nte Duec-t • 

ECONOMY VALVE SEAT CO. 
2811 W. Fletcher Street Chicago 18, Ill. 

A gold mine of parts for repairmen, amateurs, and experi
ment ers . . . sockets, condensers, resistors, transformers, 
cons, h ardware, wire, etc., etc. An outstanding bargaiD 
In usable parts! Send $2.00 cash, check or lri.O. today! 
f Pay small express charges on receipt. ) 

HEAVY DUTY POWER TRANSFORMER 
'fhorda rson T70R62. 115V. 60 Cycle primary. Secondary 
700 V .C. T. @ 145ma., 6.3V. winding @ 4.5 amps: 6V. 
winding @ 3 amps. Specia l price while limited $3 95 
qua ntity lasts ( F.O.B. Chicago).......... ...................... • 

ELECTRONIC DISTRIBUTORS, Inc. 0
"P'· ,:;~~9~\~~~~·lph 5'· 

Assemble KING MIDGET 
Praciicai - highway racer runabout. New 
model. We supply all parts. Just bolt to
gether. Low cost. Ready for delivery NOW. 
One or two cylinder, 40 m.p .h., up to 100 
miles per gallon. Send 25c for complete 

new literature with large picture, 
4 -view drawings, price of parts, 
or send $1 I refunded with first 
order 1 for the above, plus 24-
page assembly book with 42 

photographs and drawings. 
MIDGET MOTORS Ohio 

ALUMINUM-BRASS 
BRONZE-COPPER 

Stainless Monel & steel, in sheets, strip rod, wire tubing, 
pipe angles, molding, various sizes, gauges, shapes. 
Min. sale $2. F.O .B. warehouse. Prices on requesc. 

ANGLO SAXON SUPPLY CO., Inc. 
4S8 Br-me St. N.Y. 13 

' 

CAN YOU 

. 

FASTENING 

A successful midwest fastening manu
facturer would like to hear from you if 
you have an idea for a new fastening 
product. It can be a metal, plastic, rubb_~r 

or chemical product to be used either j·n 
industry or by the general public. 

Your information should be in the form 
of an issued patent or-in the interest of 
your own protection-should contain in
formation from your pending application 
for letters patent. Those whose ideas are 
selected for further study will be con-

• 

tacted direct by o1.1r client. Product Ideas 
iudged worthy of purchase will be offered 
either a cash or royalty plan of payment. 

Business Research Corporation 
79 West Monroe Street 

Chicago 3 , Illinois 

9S 
POSTPAID 

in Conti· 
nental u.s. 

25 Rods - SAMPLER KIT - 25 sizes 
JOOJ uses lor CRAFTSMEN, HOBBYISTS, MECHANICS, Etc. 

For Maklnc 
Punches 
Clll-ls 

Encravlnc 
T-Is 

Shafts, Etc. 

Free mac:hlnln&. eas-
11 If worked, !fet can 
be made file h ard. 
Hardenln& lnstrUC:• 
tlons Included! 

ORDER TODAY. 

FREE 
With Every Kit or first order 
6H Steel comb. r ule & depth 
gage with pock et c up. 

SUPER SPEED TOOL BITS 
Longer Life. Fas ter Cu t ting. Smoother F in l~h. 

Dynacut-114" ground bits ............................................................ l 0 for $4.00 
D ynacut Supreme-114 " ground bits ............................................ I 0 for $5.00 

Include 25c postage on or·den• under $ 1; .Ott . 
We can supply all your Tool Steel Needs. 

BESSEMER STEEL COMPANY OF AMERICA, Dept. CA-10 
Sma ll Sh Dlvlsi 1958 W lcago 36, Illinois 

and "S Mfn" shaft drive motorcycles 
NOW 
AND 

AVAILABLE 
DESCRIBED 

FOR IMMEDIATE DELIVERY AS ILLUSTRATED 
ISSUE OF POPULAR SCIENCE IN AUGUST 

.... 
SEND FOR ~ 

FREE 
ILLUSTRATED 
LITERATURE 

AN-D 

REAL PHOTOS ~ ~·· 
SOLE U.S.A. IMPORT~RS: RICH CHILD CYCLE CO. INC. Dept. PS, 94 Madison Ave., N.Y.C. 

We also import the World Famous 8SA Cadet Air Rille 

I 
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Permission Peter Aruo 
C The New Yorker 
Maa:azine, Inc . 

• 
• 

• Station Scene, 1957. Fine/ tlte man wlto is getting a 
• steady income lrom U. S. Savings Bonds. He was 

smart enough to start huying, hade in 1947. 

Of all the ways of saving up a tidy sum of 
money, one of the easiest and safest ways 
is to invest your money in U.S. Bonds. 

You can buy Bonds either through the Pay
roll Savings Plan at your place of business
or if the Payroll Plan is not available to you, 

but you do have a checking account, through 
the Bond-a-Month Plan at your local bank. 

. 
Both ways repay you $4 for every $3 you 

save, by the time your Bonds mature. Choose 
the sum you can afford-and start saving 
today! 

Save the easy, automatic way 
- with U.S. Savings Bonds 

Contributed by this magazine in co-operation 
with the ·Magazine Publishers of America as a public service. 

282 POPULAR SCIENCE • 
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TOOL BARGAINS 
! Great Hand Grinder Assortments 

A Super Value 
Get this superb assortment or top qualtty ~rrlndlnlt . cu ttiJ)R and pollsh· 

lng wheels and other usefUl tools, an.d be 
money ahead. Save $35.25. Have JUST 
THE RIGHT ATTACHMENT for every Job. 
Order today. Send check or send S2 .00 
deposit with C.O.D. order. 

Kit comes In compact 
container with special 
rack for drills. Over 
250 tools and Items In 
this deal, 

MASTER KIT 

N .. Only$9•75 A $45 Val• 
FOB Chicago 

102 Crlndlnf•· Cutting, and Pollshlnc 
WHEELS P us 150 assorted Items for 
Home or Shop, 

2 GrlndlnK Wheels 3" and 2" dla . 
2 Rotary Files. High Speed Steel. 
6 Rotary Cutters lJil" Shank. 
3 Rotary Cutters 3 / 32" Shank. 
6 Mou.nted Grinding Wheels IAI" Shank. 
6 Mounted Grlndl n~r Wheels 3/32" and 

1/•" Shank. 
4 Speed Drills 3/32"· Shank . 
30 Rotary Cuttlnlf Burs 3/32 " Shank. 
2 Mandrels 3/32" Shank. 
1 Mandrel llil" Shank. 
1 Scr e w Type Mandrel 3/32" Shank. 
3 Rotary Bristle Brushes 3 / 32" Shank. 
1 Rotary Wire Brus h 3/32 " Shank. 
1 Circular Saw 1 1/a" dla. 
1 Mandrel for Circular Saw llil" Shank. 
2 Rubber Cylinders and Mandrel 3 I 32" 

Shank. 
1 Rotary Drum Sander lJil" Shank. 
15 Bands f o r Rotary Drum Sander. 
15 Rotary Felt Wh eel s 1" d la . 

D. SCHUPACK, 2256 L 75th. Sl, Dept Q-6, Chicago49, Ill. 

WORK IN A FASCINA·TING AND PROFITABLE HOBBY 
We carry a complete line of plastic supplies and ac
cessories. Send lOc today for our latest catalog and 
fabricating manual. 

HOUSE OF PLASTICS 
8848 Linwood MO Dept. •Detroit e .. Mlchla-

BECOME A MANUFACTURER'S AGENT 
Be your own boss and earn b ig profits with little or no capital 
lnve11tmen t. Send today fo r the VIMAR P LAN which provides you 
In detail with soundly-te sted methods on how to become a repre
sentative for prominent manufacturers. L earn how to contact con
cerns, select products and build a s uccessful bus iness for yourself . 
S2.00 .t!ostpaldR 210 LOEB ARCADE Dept. 8·21 v I M A c 0. MINNEAPOLIS 2. MINN. 

WAR SURPLUS 
for tlte Sportsmen-Young or Old 

All Year 'Round Use 
Perfect all wool 

Olive Drab 

SLEEPING 
BAG 

Comes In handy for ftsblng trips, hunting, camping, boating, Just 
roughing It or use as auto robe and many other purposes. $]95 
Has warmth o f 2 blankets; zipper slide fastener; tte· 
strap on bottom; approx. Gov ' t cost $12.90, our price 
Ea •• •• • . • •••••• ..• . . • . . •. ••..••• •. • .. ••• . ••.• 
Outside Cover for . Sleeplng Bag- Water repellent ..•••... $2.39 

Pup TENTS 2 Man size- Scouting, camp. $2.95 
lng, etc, Without Pole ..... . 

NEW AIR CORPS SUNGLASSES 
Manufactured by Bnus ch & Lomb for u . s. A'tr Corps. s5 8S 
Quallty and Style with bone nose cross bar, Individual • 
cue. Priced at big savings which Includes postage .. .. 

NEW GOGGLES ~rthcf':'i:raco~fe1re.,t:an~~~ 
able shatterproof , flex· 

lble, celluloae acetate l ena. Gree.n and wblte colors. $) 00 
A rubber flexible goggle frame. Back adjustment head • 
strap. Made for A. A. F. Cost Gov't approx. $4.00. Ea. 

WE PAY POSTAGE-No COD-Send check or money order 

AMERICAN SUPPLY CO., DEPT.K~:~~=T:~~~=:.DWAY 

• 

CORRECTED 
INVISIBLY 

NO ONE KNOWS WHEN YOU WEAl A 
MAICO HEARING AID 

WITH 

SECRETEER . 
Now you can enjoy a wonderful new inven· 
tion, the Maico Secreteer, that preve11ts even 
people close to you from noticing you wear 
a hearing ald. Secreteer and Mateo's tiny, 
single-unit, super-powered Atomeer hearing 
aid together weigh but 7 oz. People say 
these two Maico inventions are the most 
wonderful gifts modern science has brought 
to the hard of hearing. Learn how to hear 
better with no one noticing. Maico offices are 
in all principal cities. ------------, 

I 
I 

Please send me information on I 
INVISIBLE hearing correction. I 

. I 

MAICO, DEPT. P-9 
MAICO BUILDING 
MINNEAPOUS 1, MINN. 

Name •••••••••• • • • • • • • • • • • • • • • • • • • • • • • I 
I 

Address ••••••••• • • • • • • • • • • • • • • • • • • • • • • I 
I City • • • • • • • • • • • • • • • • • • State •••••••• • • • J 
l-----------------

~·u-MAK· 
KAYAKS , ROWBOATS, DINGHIES, 

INBOARDS, OUTBOARDS, RUNABOUTS 
Cut·To-Fit for Quick Asoembly. Everything 
Complete plus lllu.otroted Instructions. No Ex· 

~ pericn<'<' NL'<'Cm ry. Simple u A. 8 . C. 

2 S(~N ::RN~ !!:E~~~J~~E~~~u~~N!.~~L~!! 
FOR ALL Showing all '47 Models (muinc plywood) 
THREE. ,....... and ('OIUtruClion details. 

QUAMOBILE V-18 

KAYAK BOAT 152R ·EAST 129th ST NEW YORK 

' 

• 
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FOil PEOPLE WHO LOVE TO PUTTEil Ill meTRIC 

REME 
Ill POWER 

TOOlS 

• 
The Amazing Electric 

SCROLL SAW 
Boys from 8 to 80 (and girls, too) have fun with a 
Moto-Saw . .. it works more like magic than any 
tool you ever saw! It takes no etlort to run, no 
perceptible pressure to feed. Runs 7,200 strokes a 
minute ... easily cuts intricate scroll designs in 
medium hard wood up to %." thick. Blade holder 
faces blade 4 ways ... permits you to saw sideways 
as well as forward and backward. No limit to 
length of stock it will cut .. . saws to center of 19" 
widths. Moto-Saw is as safe as a hand saw . • . has 
only two moving parts ... never needs oiling. Uses 
110-120 V. 50 or 60 cycle A.C. (only). Thousands 
of satisfied users. 
1\IONE'l'-B.'\CK GUARANTEE: If your dealer does not 
yet have Mota-Saw, send only $5.85 ... we' ll pay postage. 
Or send $1, and pay postman balance plus postage. 
Money back if not delighted after 5 days' trial. 

DREMEL MFG. CO., DEPT. S127-J, RACINE, WIS • 

WAR SURPLUS BARGAIN SPECIAL 
BELT DRIVEN 
CENTRIFUGAL 

PUMP 
• 

READY TO 
USE ON ANY 

LIQUID 
PUMPING NEED 

NOW ONLY 

$ .75 
FOR HOME WATER SYSTEMS, IRRIGATION, FIRE 
PROTECTION, DRAIN BASEMENTS, PONDS, ETC. 
• A super value for an types of intermittent service In pump· 

lng large volume:; of liquid tor stock watering, home and shop 
water system11, Irrigation, draining pools , basements, etc. At 
1750 RPM on 23 foot head will pump 42 gallons per mi.nute· at 
3600 RPM on 52 foot head will move 88 gallons per minute. Cast 
aluminum bouslnll. Accurately machined bronze Impeller vanes . 
Complete with mounting bracket and 31/:t Inch V be lt pulley. Run 
with electric motor. gas oline engine . power take·off on tractor. 
etc. Shaft rotates on sealed ball bearings with gre ase gun fitting. 
Has llh Inch threaded Intake flaDJ~·e. two 1 Inch outlets . Use one 
or both as necess ary . .Made ror Packard Motor Car Co. ror u s e In 
Rolls·Royce Merlin Aircraft engines. Comes complete with pulley 
and mounting bracket. Original cost approx. $147.00. Sold 
F.O.B. Chicago. Shlpptng weight 23 pounds . Complete eng!· 
neerlng reports and operating Instructions free with pump. You 
can't beat this pump value at anywhere near this price. Satls · 
faction guaranteed . 

ORIGINAL COST APPROX. $14 7.00 $29.15 
IMMEDIATE DELIVERY FOB CHICAGO 

SPECIAL PRICE, WHILE THEY LAST • 

GROBAN SUPPLY Co 1522 So. MICHIGAN AVENUE 
• Dept. PS 8, Chlcaco 5, ILL. 

• 

ONLY 

$s.ss 
(With 3 Saw Blades) 

Postpa id 

Craftsmen • Cabinet Shops 
6" WOOD JOINTER 

"111111/umlnum" 
$125°0 Value-NOW $75°0 

SEND 
CHECK 

OR P.O. 
MONEY 

• 
ORDER 

e 41" TABLE 
e SEALED WATER ·BEARINGS 
e APPROX. WT. 70 LBS. 

·Shipped F. 0. B. Porllantl, Ore. 

A 8 Co. P. 0. Box 3871 p~:-:.,N,r, 

WHY HEAT WATER WHEN YOU SLEEP? 
Save Money on your gas bill with a Step Saver Remote Gas 
Control. Lights heater for kitchen, laundry and bath 
with easily operated automatic push button thermostat. 
Gas Pilot. Operates on 10-12 Volts. Two wall switch unit, 
$28.50. One switch unit, $25.50. Cash orders prepaid. 
C.O.D.'s-plus postage. Immediate delivery. 
STEP-SAVER MANUFACTURING CO. 

BLOOMINGTON, ILUNOIS 

LL CASE INDE\1 THE COMPACT, ALL · STEEL 
A LIFE-TIME DRILL CASE 

'""""• "2 ~ Has easily read fractional or thousandths data 
~- permanently attached to front. Can be naed as 

drill gauge. EQuipped for hanging on waiJ or 
atandln&' on tool box, Drills cannot fall ont. 

DANAT COMPANY 
624 s. Michigan Ave., Chicago s, 111 • 

Make & Sell THERMO-SOL Te ste d Fire -proofer 

284 POPULAR SCIENCE 

Right now this fine ftre
proofer is being made and 
profttably·sold by hundreds 
of people like you who 
started out by answering 
our ads. And it's but one 
of our 15 Private Manu
facturinr Processes. 

We tell YOU ALL-How to 
Make-Where to Buy sim
ple inexpensive materials
How to Package, Promote. 
Sell. If you are SINCERE. 
1f you can follow simple 
directions . here are 15 
Roads to Success. 

These are factory-tested 
processes. Big businesses· 
have been built on them. 
There's still room for you. 
The public WANTS the 
products. You, yes you. can 
Make & Sell them. Lose no 
timet Write for details. 

-
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TELLS WHAT TO DO 
AND HOW TO DO IT! 

PAGE 42-Formula for Trans
muting Your Desire for Riches 
into Real Money 
PAGE 74-Formula for Gain
Ing Self-Confidence 
PAGE 147-Formula for Build
ing a Practical Plan for Get
ting What You Want 
PAGE 178-Formula for Cor
recting The 30 Causes for 
Failure 
PAGE 277-5 Ways in which 
Energy May Be Used to Im
prove Personality 
PAGE 297-The 7 MaJor Pos
Itive Emotions • • • the 7 
MaJor Negative Emotions 
PAGE 328-The 6 Basic Fears 
and How to Overcome Them 
PAGE 370-57 Alibis for Fail
ure-and What You Can Do 
About Them 

·-----·~ 
Timt end Mont y to Trowel 

A a.ttrr Ho•e.,.A fwll.r life 
for ru 01d r••r fe•ilr 

HOW large a home do you want to own? 
How popular do you want to be? 

How m u ch money would you like to 
have? What are your ambitions in busi
ness o r profession? Set your goal-and 

set it high! You can win 
it. thanks to the proved 
formula for success dy
namically explained in 
"Think and Grow Rich! " 
Suppose your goal has 
been to have $1 0.000 or 
$25,000 or $5 0 ,000 in 
the bank. Why have you 
failed to get the money 

you want? Time and again the answer is 
-failure to use the formula by which big 
money is made! You can get rich only by 
using the formula for getting rich. And 
the same thing goes for other goals you 
may have. 
That's why "Think and Grow Rich!" can 
mean so much to you. It reveals in spe
cific detail the ver y formula necessary 
for success in gaining whatever goal 
you're after-the secret of achievement 
used by Andrew Carnegie in making hun
dreds of millions of dollars for himself 
and many more millions for others! 

HERE IS THE SIMPLE FORMULA THAT HAS 
BROUGHT WEALTH AND FAME TO THOUSANDS! 
Yes. this amazing formula Is revealed copy of "Think and Grow Riebl" right 
step by step exactly as told by Carnegie away. Let It show you how to turn 
and confirmed by hund.reds of other sen· failure Into success ... how to get the 
satlonally successful men, In " Think money you want, the home you'd like 
and Grow Rich!" It you are deeply to lh•e In, th e time to travel, or what· 
seeking some worthwhile goal get a ever It Is you really want. 

GETS AMAZING RESULTS! 
Endorsed by America's Richest Men! Scores of famous 
and wealthy men have enthusiastically endorsed the 
formula for success as disclosed In "Tblnk and Grow 
Riebl" You will find reprinted In the book amazing 
letters of endorsement. Here are two exeerpts: -
F. W . WOOLWORTH wrote. "By applying your phi· 
losophy we have built a great cbaln of stores. The 
Woolworth Building might properly be called a mono· 
ment to the soundness of your principles." 
WM . WRIGLEY , JR., wrote , "Whatever success I 
have attained I owe. entirely, to the application of 
your principles of success." 

, SEND NO MONEY 
j "THINK AND GROW RICH!" Is yours on FREE 

TRIAL 
I I n Just one hour you can learn enough about the for· 

mula for success to start It working for you. ln t en 
daYs you can know how effectively the formula Is work· 
lng-and whether "Think and Grow Riehl" Is worth 
Its small cost of only $2. You risk nothing. Order a 
copy on FREE TRIAL. Mall COUPOn N OW! 

·-------------· 
I I FREE T~IAL COUPON 
I RALSTON SOCIETY I 
I 147 Engineers Bldg., Clevela nd. Ohio 1 

Send me a copy of • ' Think and Grow Rlcbt •' f or 

I Free Trial. I will pay postman $2, plus posta~e I 
on <lellvery with the understanding that If I 
return the book In 1 0 days you will refund my 1 purchase price. 1 

I Name .........•••..•• .• . . .......... . •• I 
Address .••••••.••• •• .•.•.. .•..• . ••..•.. 

I 
I 

For Real Driving Convenience
THE NEWEST HULL 

BEACONLITE or 
VETERAN STREAMLINE 
New illuminated Hull Automobile 
Compass-BEACONLITE, $5.95; 
standard model STREAMLINE, 
$3.95. At your dealer's. Write for 
literature. 

HULL MFG. CO. 
P. 0 . Box 246-E8. Warren, Ohio 

• 
Blades of finest custom made 
steel. HAND HONED under 
oil. Ask your good neighbor, 
thelocal hardware or sporting 
goods dealer. We're doing 
out best to keep him supplied. 

CAMILLUS
1 . ·. ncu tile ao/e/ .· . ~ 

Ka-MIU..ua No. 72 
3%" dosed 

CAMILlUS CUTlERY COMPANY, New York 17, N.Y. 
Establimed 1876 ••• Factory at Camillus, N. Y. 

IRElAND & VICE 

SURPLUS 
SPUR GEAR 

HAND 

HOIST 
I!FTS, as a hoist ... or pulls, 

as a winch. Hundreds of 
uses for this converted bomb 
hoist. Made by famous manu
facturer for Uncle Sam ... 
Bra nd new, unused. 
Easily l ifts or pulls up to 350 
pounds. 20 ft. of multi-strand 
wire rope can be fed out of 
any one of three drum hous-. . 
mg openmg s. 
Rig it up yourself on wall, 
beam, tripod or trolley, wher
ever you want to lift or pull 
heavy or bulky loads, such as 
boats, outboards,- stock . . . 
anything too heavy to handle. 
Free illustrated " How To 
Use It" suggestions. 

• 
LIMITED QUANTITY 

at never-again price of: 

Postpaid in U.S.A. 

P. 0 . Box 146-8, Auburn, N. Y. 

Copynghted material 
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• NEW ROME 
WORKSHOP ENCYCLOPEDIA 

Here's a giant book that's jam-packed with over 840 
thrilling things to make and do in your own home 
workshop! It's ttlled with over 1500 pictures and dia
grams that show you how to build bookcases, furniture, 
cabinets, toys, games, gifts • • • how to repair radios, 
autos, electrical appliances ••• and no end of ideas for 
keeping the home shipshape! Yes, you'll even .find 
dozens of chemical experiments, hints for the garden, 
photographic ideas and woodcarving projects. 580 
pages! Handsome Deluxe edition! Printed in 5 colors! 

TINKERING WITH TOOLS 
It's easy to do your own repairing-and lots of fun
if you follow the simple instructions in this big 260-
page book! Everything you need to know about car

pentry, plastering, plumbing, painting, masonry, shingling, wallpaper
ing, electric wiring, etc. 215 ptctures. Deluxe edition. 

THE HOME CHEMIST BOOK OF FORMULAS 
Shows you how to set up an in
expensive lab and perform hun
dreds of thrilling experiments. 
How to do amazing chemical 
tricks, and magic. 192 pages. 
DeLuxe edition. 

A wealth of formulas, recipes, 
and secret processes for making 
soap, ink, insect spray, glue, 
furniture polish, hundreds of 
other useful household items! 
250 pages. DeLuxe. 

WOIIDERS tluough the MICROSCOPE DECORATIVE METAL 
Hundreds of exciting experi
ments you can do with any 
microscope ! How to secure spe
cimens, build apparatus, make 
slides and photo-micrographs .. 
etc. 192 pages! DeLuxe. 

21 POPULAR SCIENCE 

How to make useful, attractive 
articles out of sheet metal, 
pewter, bronze, steel and pre
cious metals. Directions for 
bending, shaping, finishing, 
antiquing, etc. DeLuxe. 

Copynghted matenal 
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EVERYBODY'S RADIO MANUAL 
How to build and repair your own radios - tiny 
portables, F-M receivers, radio-phonographs, short
wave sets, recorderss wireless record players, etc! 
Written in simple, non-technical language with a 

wealth of drawings, diagrams and wiring circuits that make every step 
easy to follow! 256 pages. 216 pictures. Deluxe edition. 

FIX IT YOURSELF 
Home repairs made easy. Be your own 
handy-man! Simple directions and easy-to
understand diagrams show how to .fix and 
repair furniture, electric outlets, windows, 
doors, leaky pipes, Boor boards, chimneys, 
boilers, weather proofing, apply wallpaper, lay linoleum, and 
hundreds of other construction and repair jobs around the 
house. You will be surprised how easily you can do things after 
reading uFix It Yourself." 256 pages, 163 helpful illustrations. 
complete index, Deluxe edition. 

WOODCARVING AND WHITTLING 
Here's a fascinating hobby anyone can learn with 
this completely illustrated, easy-to-follow book! 
You'll .find step-by-step instructions for making 
scores of ornaments, jewelry cases, furniture of all 

kinds, treasure chests, trays, chairs ... and even wooden .figures of men 
and animals! Over 270 pages, with 150 pictures to explain your every 
move! A gold mine of ideas packed in one big book! 

. 

SEE THESE BOOKS AT OUR EXPENSE! 
POPULAR 5~;';:';;~~-;,:;;.-;;------------, 

Send no money now-mail this 
Order Form! When postman de· 
livers books pay listed prices 
plus few cents postage. Read 
them 7 days free-if not de
lighted return for full refund! 

353 Fourth Avenue. New York 10, N. Y. I 
1 Please send me the book (s) checked below. I will pay postman the 
I price shown, plus few cents postage, on delivery. You guarantee 
1 complete satisfaction or I may return books in 7 days for a full 
1 refund. 
I 0 NEW HOME WORKSHOP • $3.48 0 RADIO MANUAL • • • • $1.49 
I 0 TINKERING • • • • • $1.49 0 FIX IT YOURSELF • • • • $1.49 
I 0 WOODCARVING • • • • $2.00 0 HOME CHEMIST· • • • • $1.49 
I 0 BOOK OF FORMULAS • • $1.49 0 DECORATIVE METAL • • • $2.00 
I· 0 WONDERS through the MICROSCOPE • • • $1.49 
I 
I 
I 

NAME ...... .. ...... ......... ...... .. ... ..... ...... ........... .. ... ....... .... .. ............. .. . 
ADDRESS .. ...... ...... .. .. ...... .... ..... .... .. ......... ... ... ... . 0 •• •••• • 0 0 ••••• ••••••• ••• • 

CITY ............ ....... ... .... .. ........... ... ZONE .. ... ... STATE ................ .. . 
0 Check here if you remit now, and u ·e will pay postage. Same re· 
fund guarantee. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I !----------·--··-,--·-,-------------------_. 

SEPTEMBER 1947 28J 
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It's Here! 
BARRON M~~L SHAPER fENCE 

Fits ANY Drill Press 

.. · s7.1s 

A beautifully de
algned, accurately machined. 
fully guaranteed, fully adjuatable, all-metal 
ahaper fence. Made throughout of aluminum and non-
rustlngateel. No caat Iron- no wood! Complete with anchor bolla, 2 
hold down aprlnga. A real value. See it at your dealer or lhipped direct 

FAMOUS 6-IN·l 
DRILL PRESS 

PLANER 
Planes• Rabbets 

Panels 
Tenons 
Grooves 

$7.50 

NEW2%"DRUM 
SANDER 

Ats All Makes 
of Drill Presses 
or Motor 

Shafts 

lndudes5 
COMPLETE sanding sleeves 

OTHER DRILL PRESS ACCESSORIES 
4" ROTARY SURFACE SANDER $5.95 1/ 2" DOVETAIL CUTTER $1.85 
ALL-METAL AUXILIARY DRILL PRESS PLANING AND SHAPER TABLE $9.85 

TAPERED AND THREADED SPINDLE ADAPTERS 
ROUTER AND ROUND END MORTISING BITS 1/8" TO 1/ 2" SET OF 6 $9.50 

LiHrol JO Day Mo,.y laclr Guanmlee 

Workshop Guid e FREE 

BARRON TOOL CO. 
570 &ohitecb Bldg., Dekoil l, Mlcla. 

Say You Saw 

It In Popular Science 

RADIO PARTS • RADIO SETS • RECORD CHANGERS-
PLAYERS • KITS • HAM GEAR • AMPLIFIERS • TESTERS 

It'a here! The big, new 1947 Concord Catalog with a vast. com
plete selection of everything hi Radio and Electronics for buUd
tng. experimenting. testing. repair and maintenance. Thousands 
of Items-hundreds now available for first time-latest 1947 
prices. Now LOWER prices on Radio Sets.. Receivers. Kits. 
Record Changers. Players. Portables. AmpUfters. Latest listing 
standard Items. Complete stocks-IMMEDIATE SHIPMENT. 
Write for FREE COPY- please address Dept. PS-97. 
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Cound ess thousands say this great volume 
brings them complete detailed plans for build
ing their own log cabins and bungalows! 

180 PICTURES - 250 PAGES - ONLY $1.98! 
) usr cake your pick from rhe scores of cabins, lodges, 
tourist homes, wayside stands and bun~alows jam
packed into chis btg book, " H ow t o Buzld Cabim" I 
You' U learn bow to lay a foundation ... bow ro build 
walls ... how to Jay floor boards and roofs. Yes, you ' H 
discover step-by-step detai ls for building porches and 
garages ... for cunin8 doors, windows, and acraching 
shutters ... for buildtng fireplaces and chimneys ... 
and even for installing plu mbing and l ighting! 

SAVES YOU HUNDREDS OF DOLLARS! 
Now you can have a vacation spot of your own-a place 
where you won ' t be gouged by sky-high summer rencals 
-one char you can bu ild yourself and save hundreds of 
dollars on the construction costs! And don' t imagine 
char it' s bard for you to build-for you' ll find chis great 
bow-co-do-it book makes it as easy as p ie-shows you 
every move! 

SEND NO MONEY- 7-DAY FREE TRIAL! 
I magine! T his big book wicb 180 pic
tures and 250 pages costs only $ 1.98! 
So fill o ur che order form below right 
now! When book arrives pay postman 
on ly $1.98 plus a few cenrs mail ing 
charge as payment in full. If after 7 
days ' free rna! you aren 't delighted , 
return it for a full refund ! 

POPULAR SCIENCE Publishing Co., Dept. 97 • 
• 353 Fourth Avenue, New York 10, N.Y. : 
• • • Send me " How to Build Cabins" in edition check ed • • • : below. I will pay postman price plus postage. If not de- : 
: lighted I may return it wttbin 7 days for full refund. : 
: 0 Deluxe Edition In handsome Buckram blndlnc, : 
: only $2.48 : • • : 0 Recular cloth-bound Edition, only $1.98 : 
• • • • : Name..... ............ ........................................................................ : 
• • • • : Address........... ............................. .............................................. : 
• • • • : Cicy ......... ............ ... ....... ......... : ...... . Zone .......... State................. : 
• • • 0 Check here If you send payment with order. and we Wlll • 
: pay shiPPing costs. Same return Prlvllege, : • • 
~······························································· 

• 

II 

.. 
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No Time Like 
Now to Get In 
McNessBusiness 
It's no trick to m ake 
good money when you 
UBe)'OUrcar as a McNess"Store 
on Wheels." Farmers buy_ everything 
~hey_ can from McNess Men because 
McNess Products are tops in quality, 
represent extra values. Attractive busi
ness-getting prizes and premiums; also 
money-saving· deals to customers make 
selling MeN ess daily necessities a snap. 

We Supply Capital-Start Now! 

. . . 

• 

There's no better work anywhere. Pays 
well, permanent, need no experience to 
start, and we suppl}r capital to help you 
cet started quick. You begin making money first day. 
Write at once for McNess Dealer Book. It's FREE. 
Tells all- no obligation. (I) 

THE McNESS CO., 483 Adams St., freeport, IlL 

ORIGINALLY sold up to $55 
New acrltlced llecaua tiiiJ're llov't surplus. 

LOOK AT THESE fEATURES: 
Luminous dial . . . sweep sec
ond hand . . . waterproof . . . 
shockproof . . . antl·magnettc 
. . . Imported Swiss precision 
movement and case. 
You g et them now ror a small 
fraction of . original prices. 
Don ' t delay! Order now . . . 
while they last. Send only IU 
down payment with order. Pay 
balance to postman on arrival, 
plus posta~re. Or we pay post
a~re If you enclose $13.95 plus 
$1.39 Fed. Tax. Receive reg. 
$2 expansion band FREE with 
prepaid order. ~oney. back In 
5 days If not denghted. Order 
now. 

'• 

MARYLAND DISTRIBUTER$, Dept. 5·1 
SOl E. &alto. St. Balto 2, Md. 

NEW YORK MACHINE SHOP FACILITIES 
For ¥our OUJn ll•e 

For your use on our premises; many new machines; no 
minimum; low hourly rates; Q C 10.. lathes 75c, millers 
$1.25, drill presses 50c, surface grinder $1, engraver 75c, 
metal planer $2, etc; you may use machines for any job 
they can do; we advise and show you bow free; open 9 A M 
to 11 P M da.ily and Sat; visitors welcome. Leaflets sent 
to local addresses. 

ZELF TOOL & DIE WORKS 
&82 6th Ave •• New York 10, N.Y. Tel. GR 5·2355 

*PRICE REDUCTIONS* EXPANDED STOCKS* 
Aluminum fiats to 4 -, squares, rounds. hexagons angles, tubtnc. 
Drill rod ln rounds , squares flats and octs~rons. Plaatlc In sheets, 
rods and tubing( clear and coior. Also Decorative Panels. Many other 
ltems. Listing A47) on above Sc. Catalog 1046·D and Listing A47 
which lists tools, supplies, equipment. etc. l5c. METLPLAS 
SUPPLY COMPANY, 1420 South l6ttl, M~li'WOod, Illinois. 

DECORATIVE METAL WORK 
A new m'anual for the amateur. Tells in easy to under
stand language how to make useful metal articles in 
your home workshop. You'll be surprised how easy 
and interesting metal work really is. Fully illustrated 
with diagrams and step-by-step instructions. Sturdy 
cloth binding. 253 pages. Send only $2.00 and your 
copy will be sent postpaid. Popular Science Monthly 
-Dept. 97, 353 4th Ave., New York 10, N.Y. 

SEND FOR 

ALLIED'S 
BIG 164-PAGE 

RADIO 
CATALOG 

Everything in Radio at Lowest Prices! 
Here is everything you want in Radio! New home radios 
and phono-radios, Ham receivers and gear, new kits, 
thousands of parts, tubes, tools, complete PA equip· 
ment, diagrams, latest radio books. The most complete 
stocks anywhere-in one bit book-all at money-saving 
low prices! 

BUILD THIS 
AMAZING 

5 TUBE RADIO 

lOW-COST SUPERHET KIT 
Complete with Plastic Cabinet, 

Loop Antenna, •nd Tubes 
It's here! The first ultra-modern 
5 Tube AC-DC Superhet kit at so 
low a price! Here's what you get
full broadcast band coverage (550-
1600 Kc); built-in loop antenna; 

latest 5• PM dynamic speaker; handsome walnut ·plastic 
ca binet. Unbelievably easy to build; no special tools re
quired. Sockets are riveted in place on chassis base; just 
assemble, wire and slip into cabinet. Outstanding for power 
and tone quality. Highest grade components only. Com
plete with all parts, tubes. and full instructions. ONLy 
Nothing like it at the price! Shpg. wt., 10 lbs . $1495 
No. 83·175. Complete ......... . ....... .. . . 

GET THESE VALUABLE ALLIED RADIO BOOKS! 

I 
I 
I 
I 
I 
I 
I 
I 

~dlo Formulas lo Data No. 37-752 .... 10c 
Dictionary of Radio Terms No. 37-751 . . 15c 
Radio Circuit Handbook No. 37·753 ... .. 25c 
Radio Builders' Handbook f4o. 37·750 •. 1Sc 
Simplified Radio Servicing No. 37-755 .. . 10c 
Radio Data Handbook No. 37 ·754 . ... .. 2Sc 
ALL 8 BOOKS above No. 37·799 ..... $1.M 
Parallel Resistance and Series 
Capacitance Calculator. No. 37·980 ..•. 25c 
R·F Resonance and Coli 
Winding Calculator. No. 37 ·955 .. ..... 25c 

ALLIED RADIO CORP. 
833 W. Jackson Blvd., Dept. 7-J-7 
Chicago 7, Ill. 

0 Rush FREE 164-page Catalog 
0 Send Kit No. 83-275 
0 Send 6 Books No. 37·799 
0 Send Calculators checked above 

f S ••••• enclosed 

N11mt ••••••••••••••••••••••••••••••••••••••••••••• 

I Address •• •••••••••••••••••••••••••••••.••••• • • • • • • 

I 
I 
I 
I 
I 
I 
I 
I 

• I I 
\ City, ••••••••••••••••••••• • Z011~ ...•• Sit~le.......... I 

' ~ ~--~------------------' • 
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SPECIAL! GOV'T SURPLUS SPECIAL! * Holland Hardware Co., Inc. 
24 VESEY ST., N~w York 7, N. Y . 

rltese Prices for U.S.A. Only - Send l'ostal or M.O. Only - 25e/o Deposit on C.O.D. 
MOTOR F1111D )~,.,!'fltllrt SWitdl MOTOR 11100 H.P. MOTOR 

Orders 

Size 6¥2" Lonc-3:1/4 Lone 
24v D.C. Fleld-60 v D.C. 
Armature Instruction for 
conversion to llOv A.C. 
or D.C. Included .. $10.00 
Add $1.00 West of .Miss. 
9-1 HEAVY DUTY GEAR 
HEAD .••.• , $2.00 Extra 

' . 

AMMETER 
1 Iii fu:~tfcr~o~ 24Y A. C.-D.C. 

.;::: 40° below to 

24v D.C. 20 
plus-20 ml· 
nus. C.P. For 
Auto, Boats, 
small Battery 
Tests. $1.00 

400 • F, length 4xlh", Spec! fy 
normally opeu or normally 
closed .•.••...••..•• . S1.2S 

MICRO· SWITCH 
110-v A.C. Many Uses, 
Roller type for nor• 
many open and 
closed clrcolta. 

$1.00 

6·12vD.C.approx.1/20 
HP. 3x3• with lf4 • shaft 
suitable for auto de· 
frosters, fans. .oo 

1/4" 
Shaft 

Size 3" Long-13/4 " Dlam. 
7000 RPM'S. Can be run 
off llOv A.C.·D.C, with 
200 ohm-lOOw resistor 
or 60w light 3 00 
bulb In series. • 

FLEXIBLE CABLE 

4~ cable. Ideal for drill· 
tng, buffing, turntables, 

etc. $ l.2S 

takes two clays e e e saves you $200 
Now thlt b.Gvtllwlly lfr.amllned spom trail• 1110de and sold by Mod-lstlc Trail• Manu· 
focturlng Co. fOf y.ars at a price o•• $500, is being sh:f' ped in a complete, prefabricated lclt. 
CoiDft to you ready to a-mble. It's .asy-11 you n" Is a screwdriver and wrendll Anyone 
con do itl Complete Instructions .fumished. Trailer has all-aluminum exterior. Accommodates 2 
adults. Overall length, 12'7", width 6', height, 5'. Has roomy galley, and plenty of stowage 
space. Total -~ht slightly over 400 lbs.-hardly noticeable behind your car. Kit comes co•
plete with eYery part needed, less tires and tubes. 
Build thit deluxe sports trailer for your own use-or sell It and molce money I Ord., your prefab 
kit todoy •• , lit and quality of every section unconditionally guarant .. d. Price only $279.50, • 
plus tax, f.o.b. Los Angeles. Enclose lull remiHonce, or, if you desire C.O.D. shipment, enclose 
$50 deposit. If more convenient to you we will ship troller in two lclts one lcit now, the other 
later when you're ready fOf lt. Price Is slightly higher but you pay lor .ach when you ord•. 
first kit, containing chassis and outer lhell sections, only $157.50. Second lcit containing balance 
of trailer, $139.00. Order todoy -llylng complete lcit or first hall of lcit. Write for free fold•. 

NATIONAL TRAILER STORES • Dept. 11, • Box 2353, Terminal Amx • los Angeles 54, California 

HOW TO CUT RAFTERS 

TWO WAY ELECTRONIC, SOUND 
POWER TELEPHONE SET only$2 .49 
You can have loads of fun talking from 
room to room. fioor to fl.oor and house to 
house. Take a set with you on weekend 
t rips. parties. Works anywhere. Complete 
with 2 electronic microphone receivers and 
roll of double wire for booking up. No 
extras needed. Rush your .order today. 

New veat pocket book trlvea lell&'tha, Side cuw, Plumb cuw. 
Deduetlona, For all raftera for 8117 bull ding from one Inch to 
forty feet wide. Gives numbera to cut on aquare. Alao degreea 
for aame cuts for Radial Saws. All standard pltchea from 1;11 to 
%- .Just open book to pitch page and there are your lenlrtha, 
aide euts, etc. ·Anyone wbo knowa what a Jack rafter Ia can 
frame a roof If he has thla creat book. Price one dollar pre
paid. Builders' ToPics, Dept. s, Lock Box 828, Seilttle, Wash· 
lncton. Orlgtnal teachers or the aquare In five easy lessons bJo 
mall. SEND FOR FREE LIST OF TECHNICAL BOOKS. Leana to 
read blueprints, ete. 

BERNARD FINE CO.. INC. 
501 6th Ave., Dept. P.F. 1, New York 11. N. Y. 

e~SAWS 

e HANDSAWS 
e CIRCULAR SAWS 

e HACKSAWS 
e BAND SAWS 

E..C. ATKINS AND .r.COMPANY~ndiaa.,pJIJs..,9, Indiana ALL OTHER· TYPES 

DESIGNED TO DO HIGH GRADE WELDING INEXPENSIYELYI 
Maintenance Men: Farmers: Meehaniea; Machine Shops; Foundries; Auto, Gen- C 0 M P L E IE 

eral Repair and Job Welding Shops; all using the DYN AlrftC find it so indispensable II •• 
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and useful that they cannot aff()rd to be without it. If inexperienced you can easily learn to Av• • e 
do a variety of hlsrb grade weldlnst jobs by following the praetleal, simplified operating and I·M MID I A I I 

welding instructions furnished. Onee you see a DYNAMIC in operation, you won't want to be 
without it. ltsslmpllelty will amaze you. Ina year the DYNAMIC only costs you about DILIYIIIIS 

6e a da7. Helmet, rods, cables, bolder and operating instructions. ete •• furnis hed. • 
21 

d f. · 
SAVES YOU VALUABLE TIME AND MONEYI "'"J.~,.ct-1:~:" 

This portable fndiHtrial transformer type DYNAMIC WELDER easily car- QKT DETAILS 
ried ria-ht to the job, can be operated~ from any convenient properly wired •• ••r 10 •• 
110V .. t. eGC~e u--bas 8metallic and carbon arewe\dlngheat stages Trial Of far. 
-does work you would think only possible with a larger more expensive ma· 11-a..rCit'-s• 
ehlne. Can also be eupplled forl!m volt, 60 cycle operation and other voltages and ~:.':!~~:! 
eyclesatallgbtaddltlonalcost. Worksonlron,Steei,Brass,Bronze&othermetals. 
DYNAMIC WELDER CO., 13 East 23rd St., SM, .Chlcaco 1&,11L 
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VEST POCKET SIZE 

FOR BUSINESS OR PERSONAL USE 
---sr·--- • 

FREE TRIAL Fits vest pocket or purse. Guaranteed 
accurate. Operated as e.aaily, and aa 
reliable, as machines costing many 
times as much. Not a toy. Substan
tially made of 28-gauge steel-guar· 
anteed tor life against defects In 

~!~~ $250 
COST 
SEND NO MON&Y 

FR£EII 
Eacn Baby Cal· 
culator In Beau· 
Hful, rlch· IOOII• 
lnr; Leatherette 
CA.se- ftO eX• 
tra cost 

construction . You positively can't 
buy a calculator of equal quality for 

as Uttle money. ACCEPTED AS THE 
FINEST I..OW PRICED CA.LCULATOR 
FOR OVER 30 YEARS! Operates with a 
flick of your finger. Adds, subtracts. 
multiplies. divides- counts up to ten mll· 
lion. Pays tor Itself over and over In mis
takes avoided. and time saved. MAKES 
IDE.U. GIFT. 
Sold on a positive m oney back guarantee. 
Send only $2.60, Calculator sent postpaid, 
or send name and address and pay postman 
$2.50 plus postage. MONEY BACK IN 10 
DAYS IF NOT DELIGHTED! (If outside 
U.S. , send $3.00.) AGENTS WANTED. 

CALCULATOR MACHINE CO., ( Mfrs.) 
Dept. 482 P.O. Box 248, Glenview, Illinois 

- . . -
Choose any model of CROSLEY you wish and 

you'll get a cor that weighs about lfa as much 
a nd opera tes for about "'z as much as heavier, 
more cumbersome and expensive automobiles. 

J. M. Rachford, 1048 Boone St., Newport, Ky., 
drove 1612 miles- to Carlisle, Po., and return, 
and spent only $15.42 for gas and oil. 

In the Convertible (or Sedan) you get o really 
modern cor with ample room for four husky 
people (like its 6' 4" producer) plus luggage. 
Designed to be "the> safest cor," requires less · 
than your half of the rood. 

The CROSLEY 
PICKUP (left) offers 
the most economical 
transportat ion for 
service calls, l ight 
deliveries, country 

places, farms, etc. Has full quarter-ton capacity; all
steel construction; roomy cob; full drop tailgate. 

And every Crosley has the startling COBRA 
(COpper BRAzed) 4-cylinder, valve-in-head steel 
engine that weighs only 59 lbs., yet del ivers 
26.5 horsepower, 35 to 50 miles per gallon, 
50 miles per hour cruising speed. 

Sedan llsts$888at factory ••• taxes extra 

1001 US£5 FOR HOBBYISTS, CRAFTSMEN 
New Emerson 1/ 12 H.P. D.C. motors. Amazing value 
for hobbyists, craftsmen, radio hams. Operates buf· 
fers, fans and grinders, p lus 1001 other uses. 6000 
RPM, 24 V, D.C. W ill operat.e on 6V current. Sent 
postpaid for only $4.951 Send check or M. 0. 

fL ~INE f!.fl!L 
For Information and literature, write: Croslell' Moton, 
2532-.ID Sprln& Grove Ave ., Cincinnati 14, Ohio. 

UO HOR(HOW ASSOc., Dept. 102, SO W. lroall St., Colun~bus, Ohio 

Moto-Tool Kit No. 2, 
wltb23aeceuorlea C high 
•peed steel cutters, 
rrlndlng wheels, pol
Ishing accessories) and 
heavy-duty professional 
Model 2 Moto-Tool In 
natural-linlab, hardwood 
case . . . . $23.50. 
CiteDIII purehaoed oepa· 

rately would coat about 
$80.00;_you save $6.50.) 
Moto• TOOl No, 2 with 
one emery point S 16.50. 
Moto-Tool Kit No. 1 
with 34 aeeessorlea and 
Model l Moto-Tool In 
wood cnae ... $17.50, 
Modell Moto·Tool with 
one wbeel point $9, 85. 

A TOOL THAT PACKS EXTRA YEARS OF PLEASURE 
••• Look AI 'fll• llt•al, 'fll- Buy Til• B•at 

Here's a tool to please a man•o heart ... one that holds 
promise or endless creative hours. Dremel Moto-Tool Is a 
"war veteran" .•• used by all branches of the armed 
forces ln far-flung repair bases ... helped set production 
records at General Electric Wes tJ.ngho\111e. Remlngt.on 
Arms. Ford and others. Hobbyist or expert craftsman, 
first choice 111 Model 2 Moto-Tool Kit wltb Ita handsome 
felt-lined . hla-hly finished wood case wltb rows of tools 
begging to be put to work, Write for FREE cataloa- or 
Moto-Tool nttnchments and acceuorles. 
10 Reasons Why Moto-Tool's • Better Buy 
011-less. sealed, bearlna-s • Patented auto- r-----
matlc chuck lock pin • Oversize armature le Tlone 
shaft. hardened, ground, polished • 110 Volt. Beller-Festa' 
AC-DC motor • SlldlDK snap-type switch • 

proof bakelite housing e Dus t-filtered. air- s'iri'di;;! 
Handy hanger hook; cord protector • Shock· §0 ~..':~~!.'!_g 
cooling system • Weighs only 13 oz. • Dy- e 

nnmlcally balanced forvlbratlonless operation. 0 EngraToaeblnvlna'll·Up ""IU. 
MONEY BACK CUARANTEE: Buy Dremel O 2 
Moto·Tool from your dealer. It he cannot 0 ~0°{/".:::gll 7·~~rJin111l· 
supply you. order direct from factory on 
10 day trial. Shipped postpaid tor payment 0 RCaleaanplnl ngg ~~~f!:{!'! 
In full (send check or money order); or send 0 -
only $2.00, we will shiP C.O.D. You pay 0 Bruablng I8n8~~~·~. nga halance plus posta~~:e. 0 Dreaainll ·-0 Burrlog Scoring 

DREMEL MFG. CO. o Grlndlnr; earvlog 
Dept. 127·1 •••• RKine, Wise-In • _ ____________ __;n__;Cu=tt:;;;l:::n::g'--__. 
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15 Jewel Swiss Made 

95 
35t Post.·Insurance 

Plus 10% 
Fed. Ta"< 

Internationally famous Mentor and other 
makes. Handsome, accurate timepieces 
for dress or hard use. 15-jewel Swiss 
movement, usually found only in watches 
selling for much more. Gold or stainless 
steel finish; stainless steel back, shock 
resistant, waterproof type; luminous dial; 
sweep second hand. Mone y back guar
antee. Precision built throughout. Add 
$1.60 Fed. tax, plus 35c for postage and 
insurance. 

Special! 

Gov't Surplus-Famous IE 
STANLEY SUPER·YAC~ ~- _:-!r, 

. \ 

Lifetime vacuum bottle. Will S595 
not breal\! These famous 
Stanley bottles sold every-
where before the war for 
$1. 95. Brand new Navy sur- Qt. size 
plus one-quart size. Sta i nless steel 
liner. Handsome black finish. Heavy 
chrome plated screw cap. Include 2 5c 
additional for postage-anywhere in 
U.S.A. 

,, 
II~-

I ' ' . 
,, 
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While they last. 
Gold finish metal 
elastic band to 
match ... no ex· 
tra charge. Please 
specify metal or 
leather. 

~Iany other brand new war surplus items at 
large savings. Write . tor new free catalog. 

ALLIED SALES CO. 
Dept. S , S23 Mission St., San Francisco s. Calif . 

LOOK r • 

WAR SURPLUS 

I'IELD .JACKETS 
I deal for ONLY 

Farmers • Lumbermen $ 8 8 
Truck Drivers • Laborers 

and to1· 
Plain and Fancy Loafing EACH 

Nothing like it has ever · been 
offered at this low prlcel 

This full-zipper front. bi-swlng back. fine poplin Army FIELD 
JACKET is the ra,·oritc or G.I.s au m-er the world. Although 
used EVERY iackl't is guaranteed to be in perfect condition. 
Slzes 34 to 40. Send nam·e. address and size and on delivery J>BY 
post man $1.88 plus C.O.D. charges. or send $1.88 with your 
order and we will pay !lOstage. Order yours today! 

S & B SURPLUS SALES CO., Dept. PS 
2905 W. Madison St. Chicago 12, Ill. 
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FASTEST PLANER in the WORLD 
at this Low PI' ice ... S195oo 

Belsaw Mul i·Duty Planer 
Ne eded by every saw mill owner a nd 
woodworking shop to Speed Up Produc· 
tlon-1 ncrease Profits . Bel saw high speed thickness planer 
provided fo•· single surfacing stock up to 12" wide by 6" 
thick at the high speed rate of 24 lineal feet per minute for 

HlGH PllODUCTION. Planes green or dry NWed 
lumber Into higher priced. valuable smooth and 

worked forms. Machine bas welded all 
STEEL frame ... nothing to brea.k . SafelY· 
type all Steel cutterhead runs In heavy 
duty ball bearings. Three HIGH SPEED 
Steel knives make 4 2 cuts per Inch for 
s mooth finish. Belsaw Multi-Duty Planer 
Is REALLY ECONOMICAL 
... adequately powered 
by any motor developing 
:1 horsepower- REALLY 

PROFITABLE . . . l owest In investment 
and operating costs, and takes Inexpensive attach· 
ments for all common planing mill operations: 
Jointing. Rabbeting. Grooving. Matchlnll.'. Produces 
S4S Finish (surfaced four sides) without the great 
Investment require d for S4S Surfacers. Simple ac
cessories provide for SHARPENING and JOINTING 
Its own knives. You ~~:et BIG VALUE In Belsaw. and 
provide for your progressive JI.'TOWth. Write for 
FREE specifications. illus trations and low prices. 
BELSAW MACHINERY CO. 1021 Field Building 

315 Westport Rd .. Kansas City 2, Mo. 
W •rill • • l•,.tut ... ,.f•e••,.,,. •I lit'' ,.,,.m ••4 , •• ,,.nl•t: ,,.1,.,., 

PLYWOOD BOAT kiTS 
• $49-00 

(Fre ight I nciUded) 

Mode l SO 

Model 70 

These READY -CUT 
boats can be assembled in 8 hrs. without forms or 
special tools. Kits are complete including all hard
ware. paint, etc. Send for free folders. 

TAFT MARINE WOODCRAFT 
Dept. A 636 39th Ave. N.E. Minneapolis 13, Minn. 

Say You Saw 

It In Popular Science 

FOR STEREO PICTURES, IT'S 

STEREO-TACH! 
Talce TltirJ Dimension Pictures witlt tlte 

STEREO-TACH anJ your own cameral 
There's nothing in photography so startlingly beauti
ful and lifelike! You can't reproduce a 3-dimension 
picture in flat 2-dimension printing I 
Outfit No. 101-'Tach and Transpar
ency Viewer (for t ransparencies, with 
35~D1 cameras) $22.51* 

Outfit No. 1()()-'Tach 
and Print Viewer (for 
stereo prints, with both 
35MM and other aise 

c;pf=~~ $16.25• Tho Stereo-Tach 
Transparency For Third-Dimension ProJection, the STEREO-

VIewer FLECTORl Juat Out! See 11our dealer or write. 
ADVERTISING DISPLAYS, 1110. De,t. P$.7 COVIIIITOII, KENTUCKY 
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Real Buy! 
A 1001 USES! 

WINCH HOIST 
Capacity 2500 

Th~ World's larges t lbs. Controlled 
S upr.l y. 1001 Labor wonn gea r drive 

Ada ptations 

NEW! F ULL 
STRENGTH 
F or portabl~ 

Radios.. Signal 
Lamps. Boats. 
Electric Traina. 

lor pulling. pushing. winch. with 19 ft .. 
11., " d iam. alloyed · 516 9 V I 8 • 6 4 · lil tin~ opera tio ru .::r o I ·' X X tn. 

etc. 

s teel cable . Ideal lor gwa ges. 3 run. 24 Volt Moll" . - .. - ... 
Finest precision wo rk · truck loading. machine shops. 

manship and materials. boat build_ing. etc. $10 75 #515 90 & IY. Volt ....................... 69c 
Liquid and or a ir o pera- .::r IOOA Wtthoul handle ........... · SOc 
tlon. deve loping te rrific :::100 Wi th handle . ... $12.50 .:1;:517 67}) & I ~~ Volt Balle ry . ....... ;:'I 
powet. .. .......... ~ .................. ~ .. ~~~~ .... ~ .... ~ .. --~ .. .u-4 

15 1. o f G OVERNMENT cosT! PLEXIGLASS DOMES Force Pilots Briel Case 
Writo lor Ca1aloguo lo r Business Men and Students. 

15"x l9}·, "x6" deep. 1
/ 4 " thick. Long-w earing. genuine lea the r. Two 

79c 

WINDSHIELD 
WIPER KIT 

11 6 H. P .. 24 volt. D. C. 
seri~s wound moto:. wi1h 
30" n ... xiblo s haft. switch 
circuit b reaker. 10.000 lor· 

5,000 r C'IN JO 

R. P. M. 

Can be used lor home hot
house. fish bowl. woshbowl. 
ornamental light. Can be 
Oa llened in oven and w ill 
ma ke flat sheet. 15"xl 9 11" 
x 1/4 ". Weight 3 ~1 lbs. 

# 700 $1.69 
Also 200.000 lbs. of othN plcxi 
glass sizes and shapes. 

PLASTIC CRAFT KI 

Wi per & wipcr lii";;;;'tj~;j[;;'ii;.~~ 
brocket, a r r.1 unling 1\,IIUC 

blado & swi!c:h. N• w. 6 · Chromt-
V•nodivm B1ad•. • •• 
H•ndlo. Loothot Cnp.55.95 Value. Sl.69 

•

ic)omM~P?iA~S~S~E~S;-:~~~~:T Assembly Part 
2 solenoids lor reverse and fo rwa rd motor 

#IS I MC>rch.ing. lon
si:c. with luminous 
dial 51.69 

1 # 152 Ma tchbox. 
both jew el & liquid 
lloa tir.g dial 39c 
# 153 1 <>we led Pock· 
el Watch Compa~s IF 

. ... :· $1.1 
# 154 Wnst s trap 
Compass 69c 

hammer com• 
blnotion for w ood & 
metal w orlc. l'l tbs. 
t•• t" hardwood hon· 
d 1e. hotd SIHI CUI• 
tlnq ..tqe. 69c . 

Compound META L S NIPS 
Action 

Hard ateel blodu. t a-poMiol\ 
aprlnq. Loekinq dt.,.ice. 

Now$2.59 

control. 2 solenoid<~ throw clutch to en· 
gage drive . With b rake assembly. Can 
b o used as boat rudder cont rol. co:wer:cd 
lo r lathe lapping 
and slo w speed 
motor tool. wt. 29 
lbs. f inest preci

, sion wo rkma ns h.ip 

Cost Gov't. 
Thousancs! $S 95 Yo ur Cost . 

SLEEPING BA 
NEW I 100 "!. wool. Mummy 
type. Hea vy duty 30" zipper. 
Sl ext ra Gov' t. cost 522.00 
for used S41):t r 

COMPARE THESE PRICES 
: 301 CANTEEN. I qt..~alum.. 29 ~=-.. ::=:<c~O;:MPmRUES1S!S~OYRR':==~:~ #~';;t~O~~LES. N~,_.;·: c~i~;~iPollarooiCd 

~~with ta nlc a nd fitting". flexib le lens. Shatte rproof. 
C. t. 2·staqe. A.C. or D.C. 1/ 3 SSe h 1000 lb I S S ponge Rubber F rame . . .. • p, •· aq . n. p ra y -
loq. labotatoty •••· lnllotlnq. :# 400 WORK HELMET. Plastic~ 2 o~. 59c 
NOW #~06 . $17.95 :;:510 & 5! 1 Amp. & Volt MctE>rs ea. 52.50 
Compreuor and 2 C • oh 
motor• ~on be odopt.d to 110 GADGET MIX Rive ts, spacers. nuts.. 

with tro nalormer• or 4 clamps. bolts. gears . 

1000 heotlnq tlemtnta. Wo iRa dio parts e tc. $119 
lloc:k both. A ')Old min~ ........ ::. !~~.... ..... S lbs. ' 

Ne•od l·e. ball and rolle r 
in excellen t 

asso rtment. Sizes from 

# 313 BO AT f ENDER- 21 in . long 
5 in. diam. Protection agains t 
docl<s fo r small boats. 

S6.50 VALUE A STEAL AT $1.95 
S I&" JUT~ RO PI: 

3 Thread Strand. 
R\qht Loy. SO rt. . 79e 

7 8 SISAL ROPI: 
~0 fl. .. . ·--.· ... S3.S9 

~ lb . Boll 3 / 16" ' Hemp 

lull wid th comportments. a nd 
smaller pockets. 
Ho lder lor idonl i· 
lica tion card. full 
zipper on three 
sides. 

1634" by 12". 
5 15.00 VALUE 

Only 

$2.95! 
OPTICAL GYROSCOPE! 

200 WATT ··soLDER MASTI:R' 
105. llO. 120 Volt Nul-Sed 

#~zo , C L A M P S 
' _ '~ A de l Al uminum, rubber 
~! lined. Mixed . # 121 

# I l l 4 dozen .. .... .. 89c 
Aero-Seal. Rus t Resis
ta nt. Slo ll6d with screw 

Now I Oc gear top. ~ ; · to 3", 
Sl.OO doz. ;: 120 Regular 27c 

Y." to 2". DIRECT FROM THIS AD 
All sales hnal. remilla:nces by money·order, bank draft or personal check. 
Purchase orde rs a cceptable fro m D & B lirms. AU q uotations F.O.B. Los Angeles. 

BIG ILLUSTRATED V AI LABL£ 
deposit with C.O.D. orde rs. Also 1\trcran 

4(86 ,.,. 
Squeeze r 

PNEUMATIC 
ALUGATOR 
SQUEEZER 

$80 Value 

$15·95 

GOODS •uem PAD 
14 " 24 In 1·, .. th iCk. Sl.l$ s,rt 6 

• pu.n9y. Ideal loot-mat lor 
worll•n w~o • land on 

1 .. 1 · Cashier• . Oemoo 
mocbuu•t.. • tee. 

LEA THERFL£ECE-~mr.~..-~~ 
BOOT INSERTS 

f or hunting o r around 
house as slipper. 

sizes: medium. 

HO RSEHIDE WORK GLOVES 

DEPT. P. S. 97 - 6321 SAN FERNANDO RD. 
GLENDALE I, CALIFORNIA 
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EVERY PSM editor has an active curios
ity. But there are certain local charac

ters around the shop who are as likely to 
have a screwdriver as a pencil in their shirt 
pockets. Referred to without prejudic~ ~s 
the "dirty-hands" editors, they are pnncl
pally concerned with the back of the book 
-those pages devoted to automobiles (and 
the imperishable Gus Wilson) and to the 
countless gadgets and projects published 
each month. 

A dirty-hands editor is a strange fellow, 
with values all his own. For him, curiosity 
has no decent bounds. He has an uncon- · 
trollable passion to take the covers off 
things, to poke and pry behind the panel 
or cabinet, to admire the shiny little thing
ummies within, to see how every new de
vice he finds actually works. If on inspection 
of the innards of a new machine he comes 
upon a clever cam or a tricky gear train, 
his delight knows no limit. 

Among the other blessings for which 
PSM' s boys in the back room are grateful, 
the fact that they work in New York City 
looms large. For New York is one of the 
world's richest hunting grounds for the bits 
and pieces so dear to the heart of a dirty
hands editor. vVith whole blocks of stores 
devoted to metals, machine tools, motors, 
cabinet woods, and the like, rare is the 
week when some staff man doesn't sacrifice 
a lunch hour to poke happily over the coun
ters and bins in search of that elusive 25B8 
tube or 11-mm. O.D. bearing. These easily 
available riches make him especially sym
pathetic to the plight of fellow craftsmen 
in, say, Gap Gulch, Wyoming, who are 
mainly dependent on the slender resources 
of a general store. It is for this reason that 
no workshop project is published until the 
general availability of materials, in either 
local outlets or national mail-order houses, 
has been considered. 

The magpie instincts of an editor con-
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The desk of a dirty-hands editor. 

fronted with an array of hard goods are 
usually manifested in one of two ways. 
Home and Workshop Editor Walton heads 
one group that might be called the Pur
poseful-Buyer School: He carries little lists 
containing such notations as "3/16-inch end 
mill, ~~-inch drill rod, 18-gauge copper, 5-
amp. fuses." When he returns to his office 
after lunch, the list is missing but his pockets 
have a perceptible sag, and he clanks as he 
walks. 

The other group, known as the It-Might
Come-In-Handy-Someday School, is made 
up of those who return to their desks laden 
with gleaming bombsight components, sur
plus gun-director subassemblies and other 
entrancing bits of treasure. Questioned 
about what he will do with his · purchases, 
such an editor will generally concede that 
his plans are vague. "What else could I 
do?" he will inquire defiantly. "Why, the 
ball bearings alone are worth more than it 
cost me. 

,, 
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An old horse is old for keeps-
but an old engine can be made young again 

You can't look an engine in the teeth, but you can tell its age 
by its performance and new Sealed Power Piston Rings 

can knock years off its age, saving oil, saving gas, and length
ening engine life. 

Whatever the make, model, or degree of cylinder wear in 
your car, truck or tractor, there is a Sealed Power Piston Ring 
Set specifically engineered to do the best possible job. These 
sets are made up from twenty-six (26) basic designs of piston 
rings, proud product of 36 years' use as original equipment 
by major engine builders. See your Sealed Power Franchise 
Dealer. Send a postal for illustrated, informative new book
let on 7 ways to save oil. It's free and may save you lots of 
money. Sealed Power Corporation, Dept. H-9, Muskegon, 
Mich. In Canada: Stratford, Ontario. 

For better results 
26 Basic Ring Designs 
No one piston ring design can 
meet all r r.placement needs. 
Sealed Power Individually Engi
neered Ring Sets are made up 
from twenty-six (26) basic ring 
designs, which permit each set 
to be specifically engineered to 
do the best possible job in a par
ticular make of engine. 

These ring sets are engineered 
to save gas without sacrifice of 
oil economy, to save oil without 
inducing friction and cylinder 
wear. Each set gives balanced 
performance in a particular . engme. 

In addition to 
Sealed Power In
dividually Engi
neered Piston 
Ring Sets, ask for 
Sealed Power 
Pistons, Cylinder 
Sleeves, Valves, 
Water Pumps and 
Chassis Parts. 

I 

• 

KEEP YOUR WAR BONDSI GET $4 FOR $3! © 194 7, Sealed Power Corp. 
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SOUTH BEND 
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g" 

On Easy Terms 
Immediate Delivery 
LATHES 

South Bend 9" Lathes are the answer 
for men who are not satisfied with 
mediocre shop equipment. Built for 
industry's finest toolmaking, experi
mental, and production work, their use 
makes it possible to duplicate indus
trial performance in small shops. Their 
accuracy, versatility and ease of oper
ation will improve your craftsmanship. 

·~ ··-

Made in three models 
priced from $145.00 

COMPARE THESE FEATURES! 9" Model A Lathe 

HEADSTOCK 

Large diameter heat-treated spindle 
provides extreme rigidity, Bearing 
surfaces superfinished to 5 micro
inches rms. (.000005" ), adjustable 
journal bearings, and ball thrust bear
ing assure precision. Direct belt drive 
for smooth operation at high speeds. 
Back gear drive for slow speeds. .. __ 

~. . Building Better Latl.es Since l906 

SOUTH BEND 
LATHE WORKS 

----- -----, 
South Bend Lathe Works 
456 E. Madison St., South Bend 22, Ind. J 

Please send items checked : 
0 Catalog of 9" South Bend lathes 
0 Catalog of 10" to 16" Lathes 
0 Time Payment Plan Outline 

Name, ________________________ __ 

Street ________________________ _ 

0~------------------------

s~'-------------------------
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QUICK CHANGE GEAR BOX 

Makes available 48 pitches of screw 
threads-8 to 224 per inch instantly 
selected by changing two levers, 
coarse threads from 4 to 7 per inch 
after changing stud gear. 48 power 
longitudinal feeds - .0015" to .0853", 
and 48 power cross feeds-.0004" to 
.0252" are similarly selected. 

TAILSTOCK 

Graduated spindle of special quality 
spindle steel. Hardened, self-ejecting 
center. Tailstock off-set top has set-over 
for taper turning. Long hand-scraped 
bearing surfaces for flat and V bed 
ways assure perfect alignment and 
reduce wear. Positive action spindle 
lock and tailstock clamp. 

CARRIAGE 

Saddle travels on two V·ways. Com
pound Rest Cross Slide operated by 
power or hand feed. Compound Ren 
Swivel adjustable through 180° for
machining bevels and short tapers. 
Apron has worm drive from lead screw 
through friction clutch for all power 
feeds and half-nuts for thread cutting. 

DRIVE 

Practical, trouble-free, horizontal motor 
drives. Vibration-free and exceedingly 
quiet. Tension release makes selection ·· 
of spindle speeds fast and simple. Posi· 
tive belt tension adjustments. TWELVE• 
SPEED DRIVE provides spindle speeds 
from 41 to 1270 r.p.m., SIX-SPEED 
DRIVE from 41 to 658 r.p.m. 
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ORE THAN 10;000 SEPARATE SUBJEC 
NOW at last, between the covers of one giant book, has been gat 

the most useful, complete and authoritative fund of information -··• 
science ever published. 

More than thirty-six leading scientists and professors have worked f 
years to put this vast w ealth of know ledge at your command. It co v ers! 
in detail the principles and actual applications of the physical s cie n ce 
and engineering skills- in countless numbers of interesting articles, 

PHOTOGRAPHY 
F rom the practica l, everyday knowledge 
ot photography needed by the beginner 
all the WliY to darkroom methods. com
merclul processes, color photography
these articles cover the entire field. They 
explain everything from basic principles 
to full practical directions that you re
quire to assure the best results . 

AERONAUTICS 
Interesting articles and specially drawn 
diagrams make It easy to understand why 
and how a plane Hies, the forces causing 
Stl.lll lng, and the part they play ln air
plane design. Thill authentic, complete 
account or aeronautics explains balloon.'!, 
dlrlglbles. all types or airplanes. Including 
Jet planes and rockets. It covers engines, 
instruments, parachutes, etc. 

CHEMISTRY 
All the ra.sclnattng facts about atoms and 
molecutes- t he Vlillt lirray of new ma~ 
terlall:l. <:reat articles explain chemistry 
from Its !!hnplest beginnings to Its count
less appllcatl<ms In plastics, drugs, dyes, 
Plilnts, vitamins. ~Jheslves . detergents, 
and a host of other substances . 

PHYSICS 
Direct from the great ph,neer experiments 
t l.tat established the laws of gravi tation 
ami mechanics, the s peed of light. the 
flow or helit , iiUll the action of the electric 
currtlnt- to X-raytl, radioactivity. the 
electron microscope, and the corJtrlbu
tlons of Llingmulr, Einstein , Millikan, 
Compton, et.c. 

BOTANY 
H ere are the baalc and useful facts about 
pliillt life, elimination of weed~:~, the 
cuttlvu.tlon uf frul t:i and vegetables and 
fl owers, ~:~oil-tess garden mg. etc. The proc
esses of plant growth, the varlo~ parts 
of plauts. the recognition of dl!ferent 
s pecies, families, etc. 

RADIO AND ELECTRONICS 
Fundamentals of radio are fully ex
plained In plaln words and telling pic
tures that show clearly what happens 
In !lhuple circui ts and sets. This same 
cleuruess of explanation Is used to ex
tend your knowledge to radar and 
loran. to t he new :FM and television 
systems. 

ELt:TRICAL ENGINEERING 
From simple wiring and wl.re sizes to th t!ll 
collBtructlon and operation of the gr,eat;l 
units that produce, transmit a nd 
electrical power-the topics In ~;:u:ccu •ca•1 
engineering are tully explall.ll~~n~~e~di:c )~~~~~;~j 
ators motors, convertors, tJ 
circuit-breakers and many others. 

ZOOLOGY 
T he Immense var iety or "':.~w~~:11~ and sea. of field and stream, 
Insects, molluscs. are so clearly describe~ 
and pictured, that you can recogn 
them and know their cla&!ll:lcatlou u'"'• 
their habits, from the tiniest one-·cel•~;:<''l 
orranlsm to Man himself. 

GEOLOGY 
Each geological proceiSS Is fully bed 
the u.ctlon of the forces that have hr.~ullh 1~1 
about the rise and fall of lanu a reas, 
formation uf mountain chalus, anu t h 
great chlinges In coast llues. Econowl 
ge<•logy- coal, oil . ore m inerals , etc., 
feature or unusual value. 

METEOROLOGY 
The science of weather ls presen 
sclentlnc accuracy. There are 
explanlitlons or the how and why 
mate and lilt masses, cold fronts, wnnu 
frunts. pol!ir air , tropical air , 
I nclulled are weather maps, charts, auu 
reports, and their use In forecasting. 

METALLURGY 
Complete accounts of the properties o 
all the metals and their alloys. Uetal 
explanations or the recovery o r the """ 
troru their nat! ve ores, and of the pr,ep:~
ratlon and treatment of alloys, etc. 

STAll 
Here are problems In 
correlation of data In medici 
ology to statistical methods In 
Insurance. Industry and dally II 
neerlng statistics, law or averages, '"""' 
sumer's risk, producer's risk, sampling, etc 

MATHEMATICS 
Clear, self-teaching articles on the tund 
mentals of arithmetic, algebra a nd 
ometey and the advanoed bra nches 
mathematlcs- maaterly accounts or 
prOperties Of triangles, trlgOnOLU<>•• 
curves. analytical ll~~~~tr~ 
and dl!ferentlal <><l •~•il,., · · h~~~~l!~t~ 
placed on th,~;:e~· tl~~~~l'::i t : In science, e1 
tical llelds. 

o yn llted m 
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EXPERIENCE ? 18 years of rodeo. 
Most recent crown is the saddle 

bronc championship 

• 

of the world 

I HAD PLENTY OF 
EXPERIENCE WITH 
DIFFERENT CIGARETTES 

DURING THE WAR ... 
IT'S CAMELS 

WITH ME! 

More people are smoking CAMELS than ever before! 
The wartime cigarette shortage was an expe rie nce 
that switche d millions of critical smokers to Came ls 

BRONC-RIDING champion Jerry Ambler 
is just one of millions, but his experience 

during the wartime cigarette shortage is typical: 
"I took any brand I could get. I couldn't help 

comparing. Camels suit me best in every way. 
It's swell to get Camels again regularly." 

Yes, those choice Camel quality tobaccos 
are available again in sufficient quantity 
to insure all the Camels you want. 

Acwm'ing lo 11 ret:t?nf Mrhonl(lit/e Sll/"t9: 

MoRE DocToRs 
SMOKE ~ S 

than any other cigarette 
When 113,597 doctors wert! a.<~ked by three independent 
research organizations to name the cigarette they smoked, 
more doctors named Co mel tha;n any other brand! 

YOCIR"T·ZONE" WILL TELL YOU 

•.. T for Taste ... T for Throat ... 
that's your proving ground 

for any cigarette. 
See if Camels don' t suit your 

"T·Zone" to a "T." 
l J . ReynoldaTob. Co., Winat.on ·Selem, N.C 


