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FORD' 
AMAZING 
NEW ENGINE: 
40% Better 
Gas Mileage 

• Tricks Treasure u .. 
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For raw-boned, he-man excitement 

• .. , nothing beats a real Western 

rodeo. It's at times like these • 

I - ... after the riders and ropers have 

thrilled the crowd ... that 
Miller Makes It Right. That's • 

when the hearty, robust flavor of • Miller High Life really scores. 
Try it . .. on tap, in bottles or the -

gleaming golden can ... always right! 
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How Renault scrimps 
on gas without 

• • scrtmptng on car. 

The average price of a gallon of minimum. No vibration, no pow
gas in Europe is 68¢. And since 
the price never has been very 
reasonable, we have always been 
faced ~th a very unreasonable 
task: Design automobiles, com
fortable automobiles, which mere
ly sip at gasoline. 

The Renault 10 can sip at 
the rate of 35 miles a gallon. 

One of the chief reasons for 
this remarkable mileage is the 
Renault lO's engine. Quite sim· 
ply, if you don't waste power, you 

1 
don't waste gas. Which isn't all 
that simple. 

er waste, no gas waste. 
The next bit of gas-saving isn't 

easy to explain. See that brick 
sitting on that pleated paper? 

A PIECE OF PAPER CAN 
SIJ;PPORT A 4~ lb. BRICK 

In practice, it meant develop
ing a new casting technique to 
get a more compact engine block. 
By keeping the block size down, 
we keep the car size down, which 
keeps the gas consumption down. 

~ . . . 

Itmeantanchoringthe crank· 
shaft with 5 main bearings (as 
much as most V-8's) to cut vi· 
brations down to an irreducible 

Without those pleats, the same 
paper would never even support 
another piece of paper. That, in 

principle, is the kind of extra 
wrinkle we design into the steel 
structure of the Renault 10. It 

The Renault 10 

allows us to increase strength 
and rigidity without increasing 
sheer dead weight. And by not 
increasing dead weight, again, we 
don't increase gas consumption. 

Sealed liquid cooling. Every 
engine uses gas most efficiently 
at a particular temperature. And 
there is no better way to main· 
tain this optimum temperature 
than with liquid cooling. There· 
fore: liquid cooling. Which also 
means we don't have a big, over· 
sized fan stealing power (and 
gas) from the engine. 

• As you can .see, to scnmp on 
gas we've had to be rather lav· 
ish on engineering. Over the last 
lOyears, in fact, Renault has aver· 
aged a new patent every 3 days. 

Now, with your permission, 
a little documentation on how 
little scrimping there is on car. 
Included in the $1,745* price: 
Seats that have been compared 
with the seats in a Rolls-Royce. 
And which convert into twin 
beds. 11 cubic feet of trunk. Top 
speed, 85. Self-adjusting 4-wheel 
disc brakes. 4-wheel independ· 
ent suspension. 4 doors. 4 speed 

• • synchromesh transrrusston. 
If there's any scrimping on 

the Renault 10 at all, it's on the 
gas tank. It only holds ten gal· 
Ions. (About 350 miles worth.) 

' ' 

• P.O. E. EAST COAST. 
AUTOMATIC TRANSMISSION 

OPTIONAL. FOR INFORMATION 
WRITE RENAULT,INC., 

BOX 11. 750 3RO AVE, NYC 
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COMING NEXT MONTH 
Men with wide-ranging interests will find a wide 
range of entertaining and useful articles in Au· 
gust PS. Such as: 
• Startling New Facts About Lightning 
• Last-Minute News on the '69 Cars 
• Food Poisoning: How You Can Avoid It 
• The Boom in Private Flying 
• Sneak Preview of the '69 Pontiac Grand Prix 
• The Magic Box That Plays a Game 
• Erie Stanley Gardner: The Wonderful World of 

Four-Wheel Drive 
' • 16-page PS Extra: What You Should Know 

About Auto Insurance 
HOW TO: 
• Build Indoor / Outdoor Furniture (blueprint) 

• • Choose and Use Bricks 
• Build Your Own Ski Kite 
• Use Epoxy Glue The Right Way 
• Become an Expert Driver for Water Skiers 
PLUS: many other fact,filled features on boat· 
ing, photography, electronics, inventions, new 
tools, and shop techniques. 

AUTO UPKEEP 

156 Gus Has an Argument with the Brass 
162 Hints from the Model Garage 

BOATS AND BOATING 

71 New Wankel Twin-Rotor Stern Drive 
84 Evinrude Rigs a Coho Charger 
87 What's New in Boating 
88 Trailer Tips and Tactics 

PICTURE NEWS 

28 The Biggest: Copter, Mirror, Beer 
32 Plane Ramp Has a long Reach 
34 Tiny life Preserver Is Easy to Aim 
49 Watchdog Is Radio-Controlled 
65 Powered Surfboard Makes It Easy 
70 New System Puts Out Race-Car Fires 
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6 PS Readers Talk Back 
12 "Say, Smokey-" 
18 Science Newsfront 
22 Detroit Report 
75 I'd Like to See Them Make 
82 New Ideas from the I nveotors 

155 Shop Talk 
164 Wordless Workshop 

BUY ODS PRESTONE®JET WAX ... 

GET 
1

S HAWKEYE 

c 
CAMERA KIT WITH KODAK COLOR FILM 
s1511 VALUE, ONLYSS95 

• l 

l(()(l&COloJ ·X 

••• 
Here's Why: We 're so anxious for you to see how amazing 
"Prestone" JET WAX easily gives your car a long lasting, 
deep diamond finish that we're making you this spectacular 
offer . . . Kodak's famous Hawkeye lnstamatic Camera Kit 
with Kodak Color Film (12 exposures), Camera, " Eveready" 
Batteries, Flash Cube and Carry Strap. 
Here ' s How: 1. Send in sa les slip from purchase of 
"Prestone" JET WAX (liquid or paste) 
along with coupon below. 2. Enclose 
check or money order for $9.95 which 
wil/ be refunded when you have had 5 
rol s of color film processed at low, 
direct-by-mail prices. 3. With each 
processing, you get a roll of Kodak 
Color Film. You pay only $4.25 for the 
processing and this includes the color 
film. You will also receive a validated 
voucher. 4. When prints from 5th roll 
are returned, you'll have 5 vouchers. Re
turn them and we'll refund your $9.95. 
(You have 2 years to collect them.) 
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.radl tor 
hould 

be o lucky 
••. as to have MAC'S NO. 13 keep 
rust away for a full year. But it isn't 
all luck. We. actually guarantee it. 

And that's not all. MAC'S NO. 13, 
with a concentrated inhibitor, also 
lubricates your water pump. 

MAC'S NO. 13 is unlucky for rust,.· 
lucky for you. That's why it's the 
choice of professionals. Get it 
where you get professional service 
-at your service station. 
MAC'S SUPER GLOSS CO., INC. 
los Angeles 90042 • Cin c innati 45226 
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Become a professional high-pay 

Learn at home. No previous skills required. Thousands of good jobs waiting. 

DRAFTING offers you big career opportunities today. 
Draftsmen are in heavy demand in every technical 

field, every construction industry, every engineering and 
research corporation. Look at the columns of "Help 
Wanted- Draftsmen" ads that appear in a single issue of 
a city newspaper! 

Not a single new product or improvement, not a single 
building or mechanical project, gets under way without 
the skilled help of the modern draftsman. With the vast 
expansion of industry, more draftsmen are needed than 
ever before, and salaries are reaching new highs. 

Why don't you get started in this exciting work and 
qualify for big pay? No previous skills are required for 
LaSalle's spare-time training by mail; expert instructors 
start you at the beginning and give your work personal 
attention until your course is completed. The cost is 
remarkably low. 

LaSalle has been an acknowledged leader in home edu
cation for more than half a century. It has provided train
ing to more than 1,000,000 ambitious men and women. 
That is why your IaSalle diploma is recognized and re
spected by employers. You owe it to yourself to find out 
now what LaSalle drafting instruction can do for you. 

Send for FREE Booklet 
Packed with information on opportunities 
in Drafting. Describes LaSalle training 
which you can take at home without inter· 
ference with your present job. Mail cou
pon to LaSalle, 417 South Dearborn St., 
Chicago, Illinois 60605. 

r-----------------------~ 
; LA SALLE EXTENSION UNIVERSITY ; 
I J1 CorrrHJ)Mtdencr ht.<liluliou I 
I 417 s. Dearborn, Dept. 78-113, Chicago, Illinois eoeo& I 
1 Ph•asE' Sf'nd Fr('(' hook)('t. "Opportunitif's in Drafting," I 
1 and full information on trainin~-: at hom('. 1 
I I I Nanlc....... .. ........ . .. .... . .... ... . . . . . . ..... . . ... ............ I 
I 1\.ddres.o;. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • I 
I City . 7.ip I 
I State ................... • .... . ... . .. . . • · · · · · · · · · N ••. · · · · · · · · · • • • I 
I County . . .......... . . . . ... ... ........ .... . ........... . Age. ..... I 
I Wnrk inK I 
I 

<>ccup.ation . .••.•••.•..•......••• ... ... Hours ..... A.M ...... l'.M. I 
!ll!l i-----------------------· 
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The marijuana problem 
Robert Gannon's article, "The Truth 

About Pot" [May] , was one of the best I 
have ever read on the subject. I think our 
preSE-nt problem of "acid heads," "speed 
freaks," and "smack heads" stems from the 
fact that pot is illegal. Marijuana has been 
linked with the more powerful drugs be
cause it is pushed by the Mafia, which con
trols the more powerful drug market also. 
Legalization of pot would cut the Mafia out 
of a great deal of income and take pot 
away from its association with more dan
gerous drugs. 

ROBERT STEWART, Aberdeen, S.D. 

. . . Why does PS feel bound to present a 
story about marijuana? Marijuana is not 
popular, regardless of what Life or PS says 
-and certainly not science. You have done 
tremendous harm by publishing this article. 
You can be assured you have started many 
teen-agers down the "grass" path with this 
irresponsible reporting. 

CLAUDE L. STRATTON, Lakewood, Colo. 

.. . I was very impressed by two articles 
in the May issue-"The Truth About Pot" 
and ''The Codebreakers." You have ren
dered the country and mankind a tremen
dous service with these articles. Every 
thinking person should have the chance to 
read them. 

HowARD C. SMITH. Orange, Calif. 

. . . I wish to protest the article on pot. 
Most of the "experts" on pot referred to in 
the article are m edical doctors. It is a fact 
that the rate of drug addict ion among doc
tors is about 30 times higher than in any 
other profession. If, as the article says, 
"smoking pot doesn't hurt driving too much," 
how about a N orbye/Dunne report on test
ing a car while puffing on pot . . . under 
medical supervision to make it legal, of 
course. Why haven't the many people 
who have written on pot gone to the real 
experts on the subject, who can be found on 
Skid Row, or in any mental institution. 

JIM CARBERRY, Placerville, Calif. 

More on tires for your car-

. · · · Thank you for your excellent feature 
"Tires for Your Car" [Apr.]. You say in 

6 I POPULAR SCIENCE 

the article that lowest tire wear occurs on 
superhighways, presumably at cruising 
speeds of 70 m.p.h. or more. I had been led 
to believe that high speed made for higher 
tire wear, all other things being equal. 

CLARENCE LE BLANC, Sackville, Can. 

All other things being equal. higher speed 
does wear tires out faster. But slow and 
uneven speeds characteristic of driving in 
cities-with lots of stopping and starting
wear out tires quicker than driving at steady 
high speeds on superhighways. 

Likes togetherness on the water 

Sometimes being independent is danger
ous. An unmanned hull like the one in 
"Build a Towboat for Solo Skiing" [May] 
can't do much to save your life, if you get 
hurt. 

L. A. LAYCOCK, Vero Beach, Fla. 

. . . The solo skiing towboat looks like an • 
ideal craft. But wouldn't it be better to 
have an electric starter and an inboard kart 
engine? This would give you better visibility 
and the rudder would be more responsive to 
the inboard than an outboard engine. 

W. E . HOSCH, Jackson, Miss. 

You have an exception 

Dream selections a 
nightmare 

R. M. Benrey's 
dream stereo system 
["The Stereo System 
I Wish I Owned," 
May] is a nightmare 
to me. Who dreams of 
a one-source system? 
I don't. Certainly an 
FM tuner should have 
been included, and 
possibly a good tape 
deck. Sweet dreams, 
Mr. Benrey. 

ROBERT F . GERARD, 
Carlstadt, N. J. 

I take exception to Smokey's response 
regarding Leon Zalenski's non-stop electric 
windshield wipers [May ] . Some, if not all, 
wiper-motor units have a continuous (key
on) power supply and cam, or otherwise a 
periodically operated switch to park the 
blades correctly when switched off. A defect 
in this switch could certainly cause con-
tinuous operation. ; 

WESLEY J. ELDRED, Fletcher, Vt. 

Bridging an information gap . 
M~y's "Readers Talk Back" has -an an

swer to a letter from Richard L. Blauser 
Continued 
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1'There's COLD CASH 

In Repairing 
These Things!'' 

Each time a buddy of mine moans about the lousy 
repair job he got on his refrigerator or toaster or , 
washing machine, I'm reminded of the fact that a 
good Appliance repairman is a mighty rare breed 
these days. 
This neighbor of mine had refrigerator trouble just 
last month, and needed some speedy repair service. 
After phoning half a dozen repairmen who were 
booked solid for days, he finally had to settle for a 
bum job from a guy who had no business calling 
himself an Appliance repairman. This brings me to 
an important point. No one who wants to earn 
money in Appliance repair needs to learn by trial and 
error. There's a great, low-cost home study plan on 
the market that covers every type of Appliance re
pair in detail. The course was prepared by the A p
pliance Division of the National Radio Institute, one 
of the biggest and best schools in the field. Thousands 
of guys like yourself have studied with NRI, and 
many of them have more than paid for the low 
tuition fee within their first couple months servicing 
Electric Appliances. 
If you want to make money (and who doesn't) in a 
field that's crying for good talent, make certain you 
send for a free NRI catalog. Get the details on the 
well-illustrated lessons that teach you how to repair 
home, farm and commercial Appliances, and small 
gasoline engines. You'll be amazed at how little the 
training costs. And you'll even get a professional 
Appliance Tester without extra cost. 
NRI has been in the home study field since 1914. and 
they have a staff of 150 experts in Washington, D.C. , 
who guide you through the course with more per
sonal attention than you'd fine in some classrooms. 
If you're really out to learn, they can furnish a 

special course in air-conditioning and refrigeration 
repair, too. 
Even if you've never tried to put a toaster in working 
order, even if your schooling never went beyond the 
tenth grade, I'm as certain as my name is McCahill 
that you can make money in the Appliance repair 
field with the help of this NRI course. 
Do yourself a favor right now. Send off the coupon 
below and NRI will send you a free catalog. If you 
don't like the looks of this material, you can forget 
the entire deal, and you'll be out only one postage 
stamp. But remember, the Appliance repair field 
needs qualified men now. And you can qualify with 
NRI training. 

.... 

P. S. NRI won't send a representative to call on 
you. They'l·e nerer needed any with this great course! 

----------------------------
APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue, Washington, D. C. 20016 

AVAILABLE UNDER NEW 01 BILL 
If you served s ince January 31, 1955 
or are in service. check G l line below. 

so1-o1s I 

OK-I want to see for myself. Send me the f ree book on Professional Appliance Servicing. No salesman will call. 

Name·-------------------------------------------------------------nge __________ _ 

Addre~:--------------------------------------------------------------------------

City·---------------------------------State __________________ Zip Code·-----

Accredited Member National Home Study Council. 0 Check for facts on new GI Bill. 

I 
I 
I 
I 
I 
I 
I ----------------------------
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lights easy-
takes its own good time 
about burning. 

Bond Street doesn't rush you. Given 
a good stream~ you can catch four or 
five fat trout while just one pipeful is 
burning its slow and lazy way to the 
bottom of the bowl. All during the 
smoke, you'll enjoy the gentle taste 
(and don't be too surprised if a pass
ing sportsman has a complimentary 
word about Bond Street's pleasant 
aroma). 

Bond Street burns slow because it 
has a combination of plugs and flakes, 
for smooth and steady burning. If 
you're not in too much of a hurry, go 
to Bond Street. And taste what you've 
been missing. · 
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PS Readers Talk Back 
[Continued] 

of St. Marys, W. Va. , that the only eyebar 
suspension bridge remaining in the U.S. is 
located in St. Marys. There are three that 
cross the Allegheny in downtown Pitts
burgh. 

H. H. FRITS, Pittsburgh, Pa. 

The Pittsburgh bridges are eyebar sus
pension bridges, but not " liken the St. 
Marys bridge in size. 

Short cut bugs him 

One of your "Short 
Cuts and Tips" [Jan.] 
shows a way to keep 
your portable drill 
plugged in and ready 
to go. It has been 
bugging me ever 
since. Keeping any 
power tool plugged in 
and ready for use is 
not good practice, at 
least not in my shop. 
And keeping a drill in a vertical position 
for an extended period invites lubricant 
seepage along the output shaft and over 
the chuck. I u se a cradle rack for my drill 
and the power cord is coiled up and out of 
the way. 

W. G. ScARBOROUGH, Lakewood, Ohio. 

About antifreeze in summer 
In "Why Your Car Needs Antifreeze in 

Summer" [May] , you say that a 44-percent 
glycol solution at 15 p .s.i. has a boiling 
point of 264 degrees F. versus 248 degrees F. 
for plain water, which is true. Unfortunate
ly, you neglected the importance of heat 
transfer. Glycol antifreeze has a consider
ably lower heat capacity and is thereby less 
efficient in cooling an engine in summer 
than water . 

Therefore, any car radiator filled with 
pure water would have approximately 20 
percent more cooling capacity than one 
filled with antifreeze. Although the boil
ing point of water would be lower than anti
freeze, it would be more desirable for sum
mer driving. 

J . D. LAUBER, Schenectady, N.Y . 

( 

. . . Some cars need antifreeze in summer 
-cars with air conditioning, or those that 
have no inhibitor or water-pump lubricant. 
But generally no engine needs antifreeze .
[in summer]. Here's why: 

Water has a specific heat of one BTU per 
pound per degree F., compared to about .7 
for a 44-percent ethylene-glycol-water mix
ture. This sample calculation shows how 

Continued 
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@ Volkswagen of America. Inc. 

Learn how to build a Volkswagen. 

If you happen to like doing 
th ings and want a job with a secure 
to Volkswagen . 

mechanical 
future, ta lk 

Volkswagen needs more automotive special-
• ists now. The reason? In 1949, we sold two 

Volkswagens in America. Today, there are about 
3 mil l ion of our cars runn ing around. They all 
need ma intenance. 

You' ll learn everything there is to know about 
a VW. We're very thorough teachers, you know. 
Which means you're a Volkswagen specialist 
when your training is completed . 

• 

One thing more. We're st i ll small enough to 
see and hear about your progress. There are no 
dead-end streets for talent at Volkswagen. 

The coupon starts the wheels turn ing. 

.-----------------------------------------------, 
1 VOLKSWAGEN OF AMERICA, INC., Service Division : 
: Englewood Cli ffs, New J ersey 07632 1 

: Please send me a copy of your service c.areer booklet. ~ I 
1 " THERE' S A FUTURE IN YOUR HANDS." I 
I I 
I I 
1 Name ge 1 
I I 
1 Address 1 
I I 
I City State Zip : 
: Your zip code must be filled In to guarantee 1 

1 r eceipt o f the V W career booklet. Dept. PS-300 1 

L-----------------------------------------------1 



Charles 
Atlas 

• 
n 

••• and I'll Show You How 
EASILY You Can Have ltl 

Ju~t tell me. in coupon below, t he ldud 
of body you want. I ' ll show you how 

to l(et it SO l<'AST your rrlends will be 
umazed. "Dsmamic-Tension,'' my easy, 

l!i-minutes-a-day method. will 
make your chest and shoulders 
bull(e . . . arms and legs surge 
wltll vower . . . your whole 

body feel "allvel" 

FREE BOOK Learn how 
I b ecRme 

"Wor ld's Most Perfectly 
Developed M an" - 1\l ail 

cOUIJOD! CHARLES AT
},.\S, Dept. lG. 115 East 
:! ard Street, New York 

. ('lty, N. Y. 10010. 

f~nwA~S,~~~-----------1 
I 

115 East 23rd St., New York, N.Y. 10010 I 
Dear Char·te.; Atlas: Here' a the Kind of BOdy I Want: 1 (Check ns many ns you 11 ke) I 

I 
0 Broader Chest, Shoulders 0 Powerful Arms, Legs, Grip I 
O More Weight-Solid- 0 Slimmer Waist, Hips 

1 in the Right Places 0 Better Sleep, More Energy 1 
Send me al>~olutely FREE a <.'Opy of your famous book show-1 lng how "Dynamic-Tension' • can make me a new man- :J:! I 

I 
paa-es, cramm ed with photOI!"raphs, answers to v ital question !!, I 
and valuable advice. No ohlll':'atlon. 

I PRIN'r NAME ...... ... . . ........ . .. .. . . .. . •.. AGE. . . . . I 
ADJ) RESS .. .. •••. • . ...... .• . • • •••..•.... .. • . • ........ 

I CITY & Ztl' I 
I STtnT~~gl~~ri ·;~~d. t~; 'ctr'a~ie~. Atl~~ .. ci.iti; ~~:)·t,~do'n',. vi .. i 0 

• • I 
L---~----------------~ 

GET 
INTO 

... SWISS OR AMERICAN 
l 'nique. uwdern Swea:tey System starts you 
makillg repairs right away. Del'elovs sklll 
step by step at home ln spare time. 
I )ip luum awul'llt'<l. Fn•e sam))!e Jesson. No 
uhlh:ariu ll . 

CHICAGO SCHOOL OF WATCHMAKING 
Dept. 478, Fox River Grove, Ill inois 60021 

V. T. I. train ill!! leads to s uccess as technician s. field 
tonglneer·s. spe~lnllsts In communications. guided mls· 
t:tih.•s. con1.puters . radar. ::~utomaUon. BaRic & advanced 
courses. l·:nglneerlnr:- Technology and Electronic Tech· 
noloi!Y currlculn hoth available. Assoc. d egree In 29 
mos. ·n.s. ohtalnahte. G . I. approved. Start Sept .. Feh. 
norm,., cnmpus. n.S . ..:radua te or NlUivalcnt. ("ata log. 

VALPARAISO TECHNICAL INSTITUTE 
DEPARTMENT 5., VALPARAISO, INDIANA 46383 

DOLLAR 
only 10~ 

Uncirculated nickel sil
ver dollar minted in 1960 
to Commemorate 50th an-
niversary of The Republic of China. (For
mosa) . . . only one to a customer . . . a 
beautiful coin and ONLY 10¢. SUPPLY 
LIMITED! SEND TODAY. Also get free big 
catalog tllustrating coins and supplies, 
plus selections of coins from our approval 
service returnable without obligation. 
Send name, address, zip number and 10¢ 
for your China Dollar to : LITTLETON 
COIN CO., Dept. KC-15, Littleton, New 
Hampshire 03561 

PS Readers Talk Back 
[Continued] 

much heat is removed from the engine per 
pound of coolant circulated: 

Q =heat removed, BTU /lb. 
T 2a = boilini temperature of antifreeze 

at 15 p.s.i. 
T 2w =boiling temperature of water at 15 

0 

p.s.I. 
Cvw = specific heat of water 
Cva = specific heat of antifreeze 
T1=assumed temperature of coolant en-

tering engine= 100 degrees F. 
For antifreeze : 

Qa=Cva (T2a- T 1) 
Q.=.7 (264-100)=115 BTU/lbof anti

freeze circulated 
For water: 

Qw= Cvw (T2w-Tt) 
Qw=1 (248-100)=148 BTU/lb of wa

ter circulated 
Therefore, water will remove approxi

mately 22 percent more heat per pound of 
coolant circulated before boiling. Did you 
ever hear of anyone ever using antifreeze 
in a racing car? 

You probably will not print this. 
DAVID C. SALYER, Christiansburg, Va. 

Your thermodynamic theory is correct as 
far as it goes, but if the water boils at 248 
degrees, the pressure cap will be opened by 
the excessive pressure and you could boil 
away your coolant without the warning light 
coming on. The point of the story is not 
which coolant is more efficient in removing 
heat, but that the whole cooling system in a 
modern passenger car is designed around 
using an ethylene-glycol antifreeze solution. 

We're speechless over WW error 

( ( 
::s-C____ ~~-- COt.OIG ME 

~ --... ~ED/ 

Your "Wordless Workshop" in April 
showed an idea for a shoe-polishing cabinet. 
The hinges were put on wrong. 'J.ihe door 
would never close all the way if you fas
tened them on the inside as shown. 

THOMAS D. WHITEMAN, Seaford, N.Y. 

Want to get something off your chest? 
Write "Readers Talk Back," POPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017. 
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CUT ANY MATERIAL with 
Naval Super-HACK Blades 

As low as 
$1.20 

Naval Carbide 
Dri II 8 its for 

gla•s, steel, etc. in 
dlam. 1/ 16* and 1/a* for 
S9 and V4" $16 ppd. 

Rip thru hard('!'! metal (a Ill<") In le'"' than :.! minutes. 
Cut even c u rve11 or notches In material" formet·iy con"i•l,•r"d 
unsawable . •• like ¥"las~<. glazed tile. bricks. tool i'teel. marble. 
Very llt.tle effort. T his famous cou><in of th<' <!Iamon<!. furnace· 
born tunl!'sten carbide. now Joi ns the rod s aw bade. Fits any 
hacksaw. Only $2.79 Cor one blade. 3 Cor $6.20. 6 at $2 l'a<"h 
(total S 1 2) ppd. 24@ $1.60 ea .. 100 ~ $1.20 ('8. all pn,..tpnlcl. 

MEREDITH Dept. PS-7, 310 W est 9th St., 
, KANSAS CITY, MO. 64105 

and now ... NAVAL ROUND SAW 

~\\~\ ~g, 
~~~~~~~Every electric 

drill owner can 
cut materials he 

never C{)Uld cut with 
a cir cular saw before 
. . . brass. copper. ce· 

ra mie tile. aluminum ... sheet 
metal . . . slate . . . stone . . . 
fiberglass . . . brick . . . 

cement ... stainless and other steels, even a hardened file! 
NAVAL Round Saw has silicon carbide grains Imbedded in an 
open weave nylon mesh. No sharp teeth grab the work and 
throw It back at user. And It is a sanding disc too! Use it to 
sand and shape all metals, wood. tile. glass. paint. rust. etc. 
This 7• disc comes complete with s• rubber disc !or sanding 
and shaping applications, a ~~· shant arbor, 2 steel tlanges 
and an excellent instruction sheet. 
Order NAVAL Round Saw ••. $5 for ooe, 3 for $4.50 ea. 
(total $13.51) I @ U ea. (total $U) • • • U @ $3.50 ea. 
(total $It) 

JOHN5-MANVILLE 

for Any Spider, 
Bug , Insec t that 
Bugmaster Electric 
Units fail to kill. Here 
is your automatic, odor
less electrical way to rid 
apartment, home, offiee 
or plant of disease carry
ing bugs, roaches, fleas, 
bedbugs, ants, moths, 
silverfish. 

• 

f 

KILL BUGS INDOORS 
THE INSTITUTIONAL WAY 

Model H-$9.95 plus 75¢ p&h 
Xtra Crystals for H·-75¢ per box 
Model G-$15.95 plus $1 p&h 

_ Xtra Crystals for G-$1.50 per box 
l Model H-6,000 cubic feet [ 
. Mod_el G-12,000 cubic feet 
n Pkg. Chlorophyll Odor KJII Crystals 75¢ 

Whe~ Ordering refill crystals only please add 40¢ psta. II. hdlt. 
MEREDITH Deot. PS. 7 . 310 west 9th St •• 

$70 AIR-GUN 
only $29.95 
CoDIJ)lete wlt.b clllael 
lb.la ll lb. Alr·Gun 

9 KANSAS CITY, MO. 64105 

rlpa Into metal, eblpa concrete, drl vu plna, 
etc. Delivers 5500 'J:' alrokea a minute. Oper· 
ate• on 3 to 6 bp eompreaaor. Made especially 
for covt. and manufacturer made too mall)'. At 
only $29.95 ppd. wblle th ey last, a $70 yaJu e . Three 
extra attachment• for exhaut pipe eottlnc and 
other uses S.!l ppd. 

MEREDITH, Oept. PS 7 . 310 West 9th St., 
ICANSAS CITY, MO. 84105 

. . 

ASBESTOS-LINED STEEL FIREMAN'S SAFE ""'" " ... • v , ' . • 

!\Jade to withstand any household or hull<linl! lin·. thlg ciHuhlt•· 
walled chest of ste•l feature• John•-Man,·ill<· a•be•tos llnlnt<. 
Is about 14" tong hy 9'' wide and Just un<lt•r 4" high. A 
heavy barrel l~k with two keys protccts content-s from theft. 
The lid bas a full leDJtth. piano hlna-e like lnrlustry seldom 
makes any more. You get five valuable t>nt)<'r folios •.• for 
Insurance. cub reserves. social ll<'c.-urlty r •rords .•. chll· 
dren 'a health certificates .. . pcrsooal family rerords • . . 
priceless photographs . . . stockR and bon<ls. Baked enamcl 
outer linlo.h makes rbest attrartlve anrl lusncaJte-~tyle hanrlle 
makes 1t easy to c_arn• this 81 2 lb. ISRt 'RANCE t'"SIH:R. 
WRITERS' Safe . $15.!\r.. we pa)· postagc. and worth much 
more. Double Depth model, weighs 12 pound•. •olrl for $22 pJXI. 

NAVAL JELLY 
~( \.j 

is an extremely active new clean- },:.:>'.: · 
er that removes rust by chemical ·· 
combination ... sticks to verti
cals and overheads. Brush it on, 
hose it off. 
Use on pipes, fences , tools, tanks. 
all machmery. Eliminates sandblasting, 
Easy and quick. 

' . . . 
, )o •• 

• scrapmg, etc. 

B 40 # @ .65/ lb. $26 
10# @ 1.50/lb. $15 

0 4# @ 2 .00/lb. $8.00 
# 4 ppd.-other units FOB KC 

Naval Formula X·300 Closeout Prices ot this half·strengtte blue material 
write tor details. 

LIQUID PLASTIC WATERPROOF in 30 MINUTES 
Polyurethane that applies like paint forms a skin 

so tough it won't crack, chip or peel. Cuts 
painting costs • •• covers and protects like 
a shield of unbreakable glass • 

Adheres to practically anything, stops leaks. Ideal for 
concrete, aluminum, wood, masonry, canvas, any metal. 
Clear-any major color. Just specify. $5.95 per qt., 
$18.50 per gal. We pay all shipping costs. Order NAVAL 5. 

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

. -

1 MEREDITH SEPARATOR CO., Dept. PS-7, 310 West 9th St., Kansas City, Mo. &4105 
Ship as follows: Satisfaction Gu:u·antced: 0 Carbide Drills (specify d lar.Jeter ) I 

I C Super -Hack 0 1 0 3 0 6 0 :.!4 0 100 Bugmas ters aR checked above 0 Na\·ai ltound Saws 0 1 0 3 0 6 0 24 0 Air Cuns (1 Air Cun I 
1 J::xtras 0 Naval Jelly as checked above 0 Naval ;; 0 Qt. () Onl. Steel J.'ircman's Safe 0 It<'~ . 0 Tlouhlc depth I 
I Name ......................................... ................... Address.. ... ....................................................................................... f'M'11 
ILcity ................... .................. ........ ..... ........ State ... ... ..... .................................................... ....... Zip.......... ........... ...... uulTi I 
-----------------------------------------~~ 
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''Sa ' Smokey-'' 
A clinic on cars by America's 
most famous mechanic •• . / 

' ' I 

Each month in POPULAR SCIENCE Smokey Yunick 
answers questions on cars-family cars, high
performance jobs, hot rods, and racing cars
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 
and address. 

l.. 

• • ·:.; ! 

• 
.. ........ a .r.-.. . : ·~: . 

Smokey, a licensed pilot, sits at the 
controls of his personal helicopter. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

"A few days ago a car stalled on the 
tracks at a railroad crossing and was 
smashed by a slow-moving train.. after the 
dril•er and passengers had jumped to safe
ty. Isn't it possible to move a car a few feet 
-enough to clear RR tracks-forward or 
backward by shifting into low or reverse and 
actuating the starter motor?" 

PETER KULKA. Bellevue , Ohio. 

Yes, it's possible-providing you have a 
good battE>ry. manual transmission, car paid 
for. and a lot of nerve. But my advice is 
that you keep your car fully insured and, if 
you are caught this way and want to live to 
be an old man, jump out immediately and 
run! 

"I bought a new '67 Valiant V-8 with man
ual transmission. A1y only gripe is a vibra
tion that comes on. at 65 m.p.h. and fades 
away at 75. The dealer replaced a bent 
wheel rim, but that didn't help. I've checked 
for wheel balance and out-of-round tires. 
The dealer now takes the attitude that 'all 
cars vibrate at a certain speed.' True?" 

MIKE DALY, San Francisco. 

No-all cars do not vibrate. But all those 
that have any of the things listed below do 
vibrate: bent axles, out-of-round or bent 
drive shaft, U joints not installed properly 
or lined up for plane, engine or dutch or 
torque converter out of balance, engine 
mounts loose or faulty. I believe if you find 
out just why you were delivered a car 
with a bent rE>ar wheel, you'll find the vibra
tion more quickly. 

"I have a 1965 Pontiac GTO u·ith power 
brakes. The brakes have never been ade-. . 
12 I POPULAR SCIENCE 

quate since the car was new, but I've learned 
to live with it because they say there is no 
cure. At speeds above 60 you can push the 
pedal with both feet with little effect, though 
there's a good solid pedal. Everything in 
the braking system is normal, and I have 
over 25 .000 miles on the original linings. Is 
there a high-friction lining available that 
might give better braking?" 

GEORGE A. GARABEDIAN, Philadelphia. 

Whoever said there is no cure for those 
brakes is certainly no brake man, and has 
never heard of such good brake linings as 
Grey Rock and some others. You can get 
real good brakes on that car, though even 
the best will fade in real tough going. Talk 
to the best brake man in your locality. 

" The dipstick on my '66 Chevy indicates 
that it needs oil every time I pull into the 
filling station. A friend told me that if I 
would give the stick a one-quarter turn. then 
pu.ll it out. it would give a 'true' reading. 
The local dealer confirmed this. but could 
give no explanation. Is this okay, or does it 
hurt the engine?" 

JAY BARNES, Jad:son, Tenn. · 

Don't overfill it with oil-that does have 
some harmful effects. The only thing I can 
tell you, on getting a true reading, is to check 
the dipstick level right after an oil change. 
The mark it hits then is the right level. 
When you pull that stick out of that little 
tube, it is very easy to wipe away some of 
the reading. At all times, when you check 
the oil level, you should wait about five 
minutes after the engine is stopped to let the 
oil run down into the sump-something a lot 
of people forget to remember. 

Continued 



It gives at 
What do we mean by "tread-ier"? Just this: The 
Round Tire-Atlas Plycron*-has a rugged overall 
construction that's topped by a muscular tread 
made of tough, long-lasting rubber compounds. 

It has a unique tread, designed to put more 
rubber on the road, where you need it. And this 
Atlas Plycron tread is backed by all the strength 
of four full plies. 

3,000 
Road tests against complete sets of tires for new 

1968 cars again proved that the Atlas Plycron is 
"mile-ier," too. It will give you at least 3,000 more 
miles than tires that come on most new cars. Do 
we test Atlas Plycron tires for safety? You bet. 
Fifty-four different ways. You can't buy a more 
reliable tire. Get Atlas Plycron tires and start 
thousands of miles ahead! 

Tires. Baueries. Accessories 

B~TBVCAR Sold at over so,ooo leading service stations 
* TRADE· MARK$ "ATLAS" "PLYCRON" REG. U . S. PAT. OFF. @) 190 8 ATLAS S UPPLY CO. 
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MEN: Priming 
jobs are a snap 
with Incolac 
by DAP. 
Seals off stains. 
Even primes 
glossy surfaces. 
TRINK 
ABOUT 
IT_---; 

_, .. :, . 

® 

DAP Inc., Dayton. Ohio 45401JsussiOIAifYOF ~.Jhc: 

Train your way to high pay in the booming construction indus
try! Learn the skills you need to qualify •.• NOT by correspond
ence, but by actual field training on machines like the ones 
used by the Industry. Huge training grounds In North Carolina, 
a million dollars worth of school-owned diesel-engined ma
chines, experienced instructors, full 220-hour and 440-hour 
courses. National, the original school of heavy equipment opera
tion, is a recognized leader. Member American Road Builders 
Assn., Services and Supply Division. Associate Member A.G.C. 
Full-time Job Advisory and Counseling Director on staff. VA 
approved. For men ages 17 to 56. Train Now-Pay Later plan ... 
other payment plans also available. Write TODAY for FREE 
cat~log and FREE coay of school newspaper reporting news of 

-·- Nah.~nal School graduoteJ: Accredited Member of NA TTS. 

r--------------------, 
I· NATIONAL SCHOOL I 
I 'of: HEAVY EQUIPMENT OPERATION, Dept . A-17 
I ~~-~· Box 1686 Moorn Chlpel R01d, Cllarlotte, N. C. 28201 I 
I 

Pl•se send me FRE£ illustrated school catalog and complete in· 1
1 I formation. I understand there's no obligation. 

I Nam 1• I 
I Addres Phone ~ I City tate Zip Code I 
--------------------~ 
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.. Say, Smokey-" 
[Continued] 

"Our 1961 Comet 6 has had starter trou
ble ever since we bought it about two years 
ago. A newly rebuilt starter will only last 
two or three months before it goes bad. I 
burned out five in one year. They perform 
perfectly when I first put them on, then be
gin getting weak, as though the battery 
was run down. I have checked and re
checked battery, cables-including proper 
Length-and starter solenoids. The flywheel 

· starter gear is in fine shape. What to do?" 
NORMAN FIGG, Elletsville, Ind. 

This sounds like a low-voltage problem. 
Have the battery and voltage regulator thor
oughly checked. Also, run an instrument 
check on the starter-motor draw, both on 
cold and hot engine. Too low voltage will 
murder a starter in nothing flat. 

" I am at my wits' end. My 1964 Plymouth 
Sport Fury 318 with added-on Mark IV air 
conditioning is plagued by a vibration in 
the 65-75-m.p.h. range. Monroe load levelers, 
alignment jobs, balancing, and tire changes 
do not help." 

GERT RUDIGER, Philadelphia . 

The first thing to do is to unhook that 
A/C and see if the vibration continues. If 
it does not, then you know where your trou
ble lies. If the vibration is still there, then 
you are up against one of the disadvantages 
of unit construction, and there isn't much 
you can do. Vibrations that might never be 
felt in a car with a separate frame are am
plified throughout a one-piece body-and
frame unit. 

"The specifications for my 1968 Dodge 
with 318-inch engine and Cleaner Air Sys
tem call for an ignition setting of 21,4 de
grees A .T .C. for automatic transmission. 
Why this setting when the same engine in 
Canada is set for 10 degrees B.T.C.? What 
will happen if I advance this timing until I 
get a ping, or, as it is often called, power
tune it?" 

HowARD E. REuss, Havertown, Pa. 

The timing is retarded to get air pollution 
down, and there is not much sense in argu

i ing with it. Supposedly, after you get roll 
. ing, timing goes up to normal for good 

performance. 

"On my 1961 Meteor, gas shoots out of 
the carburetor clear up against the hood. 
even after installing a new carb. I also 
ground the valves, installed piston rings and 

Continued 
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ACCORDIONS • Big Discounts 
Buy 
Direct · 
l•porter

to-You 

III!W I!LI!CTROIIIC MODELS 

SAVE t~ 42 "New Sound" Elec-

5-DAY 
HOME TRIAL 

7~&. tronic and Standard 
models, Amplifiers too! Alllt'amous 
Makes. Try betoreyou buy-5-Day 
Trial. Easy Terms, Trade-Ins. Free 
Accessories. Money Back Guaran
tee. Free Color Catalogs, Bandy Se
lectionGuide,DiscountPrices. Write 

Cor~n~tion of America 
5535 w. Belmont, Dept. p. 78, Chlcaco44, 111. 

PROFIT IN YOUR SPARE TIME 
SMALL ENGINE REPAIR PAYS BIG/ 

Outboard • Powermower • Chain Saw • Trad« 
MAKE EXTRA MONEY- or fix yow 

own engines and SAVE! Illustrated, easy·t .. 
learn Home Study Course qualifies you as IZ• 
pert. " Approved for Veterans." Write today I 

LINCO.LN TECHNICAL INSTITUTI 
Suite 7-G. 472 MARKET STREET, NEWARK 5, N.J . 

.95 
1,001 uses. Stainle ss shaft. Won't rust or cl~l Use 
1 16 HP motor o r lanil'er • •• 1¥4 HP for up t o 2 . 400 GPH: 
450 GPH 80' high: or 1 800 GP H from 25' well. 1" 

Inlet; 3/4" outlet. Coupling included free. $8.95. 
HEAVY DUTY BALL·BEARINC PUMP. Up to 5 , 200 Gl'H: 
or :3.000 GPH from 25' well. 1 1/4" Inlet; 1" outlet. $12.95 
Poatpaid if C<JIA witll order. MONEY BACK GUARANTEE 

Centrifugal and Gear Pumps in All Sizes 
tp .. . LABAWCO, Box 3, Belle Mead, N.J. 08502 

PAYS BIGI SEND FOR FREE. BIG0 ILLUSTRATED 
CATALOG NOW I Graduates report making substantial in• FREE 
eomes. Start and run your own bualn-• quickly. Men, BOOK 
Women, all ages, learn easily.Course covers Sales,Property TElLS 
Management, Appraising. Loans Mortgages, & related sub-
jeets. STUDY AT HOME or in classrooms in leading cities. HOW 
DIPLOMA AWARDED.WrlteTODAYfor FREE Booklet! ~---= 
.Accredited Member National Home Stucb' Coancll. (Established 1936) 

WEAVER SCHOOL OF REAL ESTATE 
3521-S Broadway Kansas City, Mo. 6410S 

~ ... 

Transistor 
Radio witlr 
Battery 
$1.70 

Calendar New Drop Ship Plan offers you 
Watch $2.44 first day profits! Deal direct 

with overseas sources at prices 
shown. Dazzling bargains with 

no investment. Full or spare time. 
Pistol $5.99 Write for FREE BOOK today to ... 

Dept. 82471554 S. Sepulveda, los Angeles, Calif.90025 

BEA CAMERA 
CRAFTSMAN! 
New opportunity for big-pay jobs or your .own 
business. Now YOU con learn to repair cameras 
•• at home, in your spare time! Free booklet tells 
how. NHSC accredited course includes all instruc• 
tians, tools, proctice equipment. Write todoyl 

NATIONAL CAMERA REPAIR SCHOOL Accredited Member 
Dept. P T • Englewood, Colorado 8 0 11 0 ~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

La Salle will train you in your spare time 
The demand for trained Accountants far exceeds the 
supply. Salaries are at an all-time h igh. Accounting
t rained men move up to big positions in business. 
LaSalle's dis tinguished faculty p repares you a t home, 
in your spare time-at remarkably low cost. You work 
with actual Accounting problems, acquire real experi
ence . Thorough, practical , enjoyable- and quick in 
resul ts. M any students report u p t.o 56% pay increases 
even before completing training. Mail coupon for 
free booklet and sample lesson. · 

--------------------
LASALLE EXTENSION UNIVERSITY 

A Correspondence Institution 
417 S. Dearborn, Dept.·79-102, Chicago, llllnola 80801 

Please send free booklet "Opportunities in 
Accounting" and interesting sample lesson. 

Name •••••••••• •• •• ••••• •••••••••••••••••••• ••• Ace • •••• 

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

City ••• • • •• •• • • •••••• •••••••• State .. . . ....• •. . . .•. . • . ••• 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I County ••••• •• •• •• •• • • ••• •••• •• • • .• . •••. Zlp No •••••• ••• 

llN-------------------~ 

UNIMAT 

a precision lathe and miniature machine shop that works 
with toolroom accuracy on metal, plastic and wood. Mill, 
drill, jigsaw, bore and more. Make it work for you. $139.50. 
For free literature. write American-Edelstaal, Inc., Dept. 
6- 08, 350 Broadway, New York. N.Y. 10013. 

1 Professional Key Machine _yours to keep! 1 
I Be your own boss. Earn steady, year·around income I 
I in your spar e t ime at home. BELSA W INSTITUTE I 
I lessons show you how to make keys, open and reJ;air I 
I locks on homes, cars, business buildings . Accredited I 
I Member NHSC. Approved for Veterans. All tools and I 
I supplies furn ished including the $125 Key Machine. I 
: Write for FREE BOOK. No salesman will call. : 

: BELSAW INSTITUTE/119·K Field Bldg. 1 

L Kansas City, Mo. 64111 . 1 
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that comes with this Little Machine 
CAN MAKE YOU s1200 AN HOUR 

The machine is turninl 
out a job that will brill! 
operatorS2.58, by mall. 
Material cost, only 11c 

Write today for free facts about the 
newest and most fascinating of all 
new home operated businesses. For 
the first time, a simpli fled machine 
brings the fabulous protl ts of Plastic 
Sealing and Plastic Laminating with· 
in reach of the small operator. Any
one can learn to operate it with a 
few minutes practice. Then-with 
our MAGIC MAIL PLAN-can get 
mail orders pouring in daily with 
cash in every envelope. 

No Canvassing or Selling 
Fill orders at home in spare time to 
start. Then expand to full time busi· 
ness. We even supply circulars to 
bring back cash and orders. Rush 
name for ail the facts you need to 
start. A posteard will do. No charge. 

WARNER RECTRIC CO., DeJt.l-3-HO 
1512 J•rvll, Chlc.ge, Ill. 10625 

START YOUR OWN 
MONEY· AKING BUSI ESS 
Clean rugs on customers' floors-upholst ery in their 
homes-even painted walls-with hi~hly efficient 
electric machines whic.h are making b1g money for 
others and giving them independence. Write today 
for complete information. It' s FREE ! 
VON SCHRADER MFG. CO., Depl9711 "R" PI, Raci1e, Wis. 53403 

NEW CAR FURNISHED 
This is only one of the benefits enjoyed by many Acci
dent Investigators. learn why this is called "the 
ideal job;" how men earn to $1.000 a month in this 
exciting, secure profession. Men without experience or 
college have easily trained and qualified. No selling. 
Send now for FREE BOOK of facts. No Oblieation. 
Write UniverSII Schools, Dept. PS-71, 6801 Hillcrest, 
Dallas, Texas 75205. 

Career in 
ELECTRONICS? 
Coreer t ra in ing ot home the new eosy 
woy with RCA Institutes. Lob work with 
f i rst lesson. Poy os you go. Send for 
free 64-poge book. 

RCA Institutes, Inc. Dept. PS-78 
320 W. 31 St., N.Y., N.Y. 10001 

Train Quickly In 8 short weeks at Toledo for a 
bri!l'ht future with security In the vital meat 
businl!ss. Big pay. full·tlme jobs- HAVE a 
PROFITABLE MARKET OF YOUH O Wl'! Time 
payment plan available. Diploma e-lven . Job 
help. Thous:.nrts nr SU('C('S~ful j!'r·nrtuat('S. Our 
4 5th year ! Send N O W for bie-. new lllu!ltrated 
F REF. eatalo~. :>;o oblil!':ttion. G. I. Approved. 

NATIONAL SCHOOL OF MEAT CUTTING, DepL 51-K, Tallde, Ohio 43&84 

~=~-.;; .... ~ .. ~,... .. r::-=-::_:-::_::_:-:_=: ____ ----, 
U.S. labor Dept. says "42% more 
Draftsmen needed next 10 years." 
Send for FREE "DRAFTING CAREER 
KIT." No salesm•n will ull. 

I 
I 
I 
I 

---------------------------AGE----1 
I ----------------------------, 

I STATE Zll" I 
I NORTH AMERICAN SCHOOL OF DRAFTING, Dept. 4187 I 
I .._ sw, c-i 4500 C••p•s DriYe, Ne•pert.. Califonlia t26&0 I 
~-----------------------------~ 
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"Say, Smokey--" 
[Continued] 

all new gaskets, and the timing seems good. 
There just isn' t any vacuum in the carbu
retor, the gas doesn't want to go down into 
the manifold. What's the cause?" 

G. DERIKX, Cottam, Ont. 

Valve-timing and/or head-gasket check
outs should uncover just where you goofed 
in your work. 

"My '67 Chevy 396 with a 4 MV Rochester 
carburetor has a flat spot when I begin to 
accelerate. I think it's just where the sec
ondary vents begin to open. If I hold the 
throttle in that one spot the engine holds 
back. On full throttle it's fine, and I can 
maintain any speed. I have tried a com
plete tune-up and set the carb to factory 
specs .. with no improvement. Where do I go 
from here?" 

A. DOMURET, Travis AFB. Calif. 

If you are going to be all that fussy, 
throw the Rochester away and get the other 
manifold and Holley carb Chevrolet sells for 
that engine and your troubles should be all 
over. I doubt if you can get the deal you 
are now using to do much better. 

"Our 1966 Econoline Six leaks gasoline. 
The dealer put in a new carb. but this didn't 
help. Gas pours out heavily when cranking, 
making it impossible to start." 

DoN CODER, Latrobe, Pa. 

The most u sual causes for this problem 
are: high fuel pressure. bad needle and 
seat. improperly adjusted float. Sometimes 
heat from the manifold will expand fuel 
until the valves won't control it. This last 
can be remedied with an asbestos shield be
tween the manifold and carburetor to de
flect the heat. The other causes can easily 
be eliminated by a professional mechanic. 

"At race tracks I note that engines are 
revved up repeatedly as soon as they are 
started. Is this proper? Is it the way I should 
warm up my engine?" 

REID R. NIELSON, Oxford, Ohio. 

No! What you didn't see at the tracks 
was how we warmed up the engines, water, 
and oil, electrically or otherwise, to about 
200 degrees F. before firing them up. 

Got a question on autos? Send it to: 
"Say, Smokey-" POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 
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WAYS TO BUILD 
A HE- BODY 

Slap 4 inches of muscle on your chest- 3 inches on each arm ... give yourself Life Guard 
shoulders, muscularize your waist and build athletic legs just as U.S. Olympic Champions and 
Mr. America winners-got their's FAST! Their secrets are all here-yours absolutely Free! 
I don't care if you're skinny or fat, short 
or tall, young or not-so-young . . . even if 
you own the scraggiest, puniest. flabbiest 
body- virtually overnight these free 8 
Muscle Building Ideas will instantly show 
you how the "Mr. America" and U.S. 
Olympic Champions eat to gain a pound 
of muscle a day, or lose a pound of fat 
daily- plus the favorite exercise tricks 
that will help you get larger arms, a deeper 
chest, broader shoulders and back, a trim
mer waist and athletic legs •.• master self
defense and improve athletic ability. It's 

all here-YOURS ABSOLUTELY FREE! 
These 8 ideas have been building cham
pions since 1936 - more than 2,000,000 
successful students. Start using these New 
Space-Age Ideas today and get a body that 
will bring you fame instead of shame. Act 
now-supply is limited. Don 't let this once
in-a-lifetime free offer pass you by. You're 
under no obligation ... enclose only 25c to 
cover postage and handling charges. For 
your Free Set of 8 Muscle Building Ideas 
and Big Free Book! 

FREE 
BOO 

"GAIN UP TO 14 POUNDS IN 14 DAYS" - yours 
as an extra bonus if you act immediately! Cram-packed with 

vital information on gaining solid, muscular weight. 

I • 
Write To: JOE WEIDER Dept.l00-78-S2 
Trainer of Champions Since 1138 
531 32nd Street, 
Union City, N. J. 07017 

TYPEWRITER REPAIRMEN 
Step into a high-paying job or earn big 
sparctime or fulltime earnings on your own. 
Over 25 million typewriters need ser\'icing. 
FIHST TDIE you can get industry-appro\·ed 
training a t home! Earn while learning. Type
writers. all tools SUPPUED! Fully accdt'd. 
Vet ai>Prv'd. lt' UEE BOOK! Write 

TYPEWRITER REPAIR SCHOOL 
Dept. 3111-078 Little Falls, N.J. 07424 

Locksmithing A.::K~:~ 
Made Easy! P':act~c~~:.!';!o· 

tcacbes you bow to pick Jocks. ue-code, 
make master keys. repair, Install. 

se rvice, etc. New self -lnstt'Uctlon 
lt!..;Sons for ('Vt'l' Y hundymun. uonu.~. 

owner. cartu•ntt•r. mt•t·huni t.· . ~l' rV· 
ice s tat lt•n HJJc•·utor. gunsmith . 
53 easy illustrat~d h•••on". Full 
prtc.-~ only StL!I.i. 1>os1pal1t. ~ntis
faction or r~rund guarante rd . 
~tall order t oday! 

Complete course S&.IS 
••• now only Nelson-Hall Co .. Dept. GS-1 

325 w . .Jack son Blvd .. Chicago, 111. 60606 

Always Include Your 
Zip Code When 

Answering Advertisements 
- --1'$33 000 LAST YEAR" OPERATING AUTO 

I RADIATOR SHOP 
-Mercier Bros., Lowell, Mass. 

START SHOP OR ADD TO BUSINESS. 
Market growing. More cars each 
year. Packaged radiator shop incl.: 
equipment, training, 98-page man
ual, initial supplies. Proven mer
chandising attracts business. Pay
as-you-profit plan. Write. 
INLAND MFG. CO., Dept. PS-7 1108 Jackson St., Omaha, Neb. 68102 

t . 

' . 

You can have your own lifetime business right at home 
... work in spare time . . . and make up to $200 a month 
CASH! My FREE PLAN gives you all the facts: How 
to start. how to grow. You don't need previous expe
rience. You don't have to sell. I'll even finance you. 
People bring you the work and pay cash. Over 901' of 
every dollar you collect is clear cash profit. And you 
work when you want to. Let me prove you can't find 
a more certain, lower cost, higher paying 
business of your own. 

r Just Mail Coupon-No Salesman Will Call 
IREE 

BOOk 1 
I 
I 
I 
I 
I 
I 
I 

I BELSAW SHARP-ALL CO., Stan Field, Pres. 
: 709-K Field Bldg., Kansas City, Mo. 64111 

I Name_·----- - - -------------
1 
I 
I 

Address ________ _ __________________ ___ 

City _ _ _______ state _ ___ Zip, _ __ _ 
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Last-minute news 
and notes to keep you 

up-to-date 

By W. STEVENSON BACON 

This electronic eyeball is designed 
to pick pictures and sound off 
a modulated laser beam, and 
may help revolutionize commu
nications. One laser beam could 
carry almost all TV and radio channels now 
in existence. Lacking have been practical 
devices to detect the signals and separate 
them. This light-sensitive semiconductor de-

Why does traffic move the way it does? If 
you've ever pondered this (and who hasn't?) 
here's help: Traffic acts like a fluid-water 
or gas-and can be explained in part by 
the laws of fluid dynamics. In reducing 
traffic to equations. Dr. Robert Herman of 
GM assumes that a solitary driver does as 
he wishes. As the road gets crowded, how
ever. traffic begins to move in a gelled state, 
with drivers forced to flow in a fluid stream. 
The consequences: All drivers try to main
tain the same speed, disregarding distance 
from the car ahead. If one slows, the change 
can be absorbed if other drivers react quick
ly. Even slightly delayed reactions result 
in a wave-like transfer of instability-and 
tail-end collisions. 

By the year 2000 your wrist watch will be 
powered by strategically located radio trans
mitters. And synchronizing signals will in
sure that it keeps perfect time. These pre
dictions come from Harry B. Amnson of The 
Waltham Watch Co., who also foresees 
watches that will contain voice and vision 
communications devices. Miniaturized in
tegrated circuits will ultimately make the 
Dick Tracy watches practical. 

Those "like-riding-on-a-cloud" TV commercials 
are not all fiction, as race-car drivers have 
long known. High air velocity can make a 
car hard to handle at speed and even lift 
it off the ground. Although wind-tunnel 
tests of cars should solve the problem, they 

. 
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tector developed by Texas Instruments does 
the job. Known as an avalanche device, it's 
200 times more sensitive than previous laser 
detectors and has an enormous bandwidth. 

don't. Now, University of Illinois engineers 
have found out why and built a wind tunnel 
that does. In the usual tunnel, air is blown 
over a car model on a floor. The air near the 
floor moves slowly in a boundary layer. Out 
on the road, both air and road move at the 
same speed relative to the car. Air speed 
is up, since there's no boundary layer. 
In the new tunnel a fast-moving belt simu
lates real road conditions. The tunnel is 
expected to solve problems such as those 
Ford had with its hard-to-handle GT40 a 
few years ago. 

An amazing clue to the exact structure of 
the earth may have been found. It tells 
where to look for deposits of heavy metals, 
makes possible world earthquake predictions, 
and explains how earthquakes, mountains, 
valleys, and volcanoes occur. The theory is 
the work of George E. Rouse, geochemist at 
the Colorado School of Mines. He discov
ered that major earthquake belts lie on 
circles crossing the surface of the globe. 
Another dramatic finding: These belts corre
spond directly to the earth's magnetic field, 
gravitational variations, and major mineral 
deposits. Some 16 of the belts link all major 
seismic features. Rouse believes the belts 
are reflections of what the heavy iron core 
of the earth is doing: Interplanetary mag
netic fields cause it to try to rotate on a 
slightly different pole than the rest of the 
globe, disrupting the surface and causing ir
regularities as well as violent disruptions. 

Continued 
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3" ASTRONOMICAL TELESCOPE 
See the stars, moon, phases of Venus, 
planets close up. 60 to 180 power-famous 
Mt. Palomar reflecting type. Aluminized and 
overcoated 3" diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks 
on both axes. Has 60X eyepiece and mounted 
Barlow lens. 3X finder. hardwood tripod. Incl. 
"STAR CHART"; 272-page HANDBOOK, 
"HOW TO USE YOUR TELESCOPE" 
Stock No. 85,050N ............... ..... $29. 95 Ppd. 
Stock No. 85,105N ...... (41,4 ") ...... $84.50 fob 
Stock No. 85,086N ........ (6") ........ $199.50 fob 

FLY 9-FT. HOT AIR BALLOON 
9 Ft. tall. Rises to amazing heights on just 
hot air. Supplied with tether attached. so can 
be used over and over. Easy to make, launch, 
fly. Loads of fun. Great for celebrations, sci
ence fairs, plain fun. Will lift model gliders, 
parachutes, instruments . etc.- anything up to 
1fz lb. Approx. 5 ft. diam. when fully inflated. 
Kit contains 10 pre-cut red & white gores 
(No. 1 model paper) . 6 ft. 14·gage wire for 
bottom ring, top, "tie-off cord." 
Stock No. 60,691N ......... ............... $2.00 Ppd. 

MINIATURE WATER PUMP 
Wonderful for experiments, miniature water· 
falls, fountains, etc. Tiny (2o/a" x 13,4") 
electric motor and pump ideal for hobby· 
ists, Jabs, schools. Pumps continuous flow 
of water at rate of one pint per minute at a 
12" head. With two "0" batteries in series, 
will pump up to 24" high . Runs 48 hours on 
battery. Works in 2 directions. Self-priming. 
Stock No. 50,345N ..... ........... .. .. .. $2.25 Ppd. 

- ···.·-:--T . 
-~ · ' l . 

GIANT WEATHER BALLOONS 
"Balls of fun" for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed. and temp. Made of 
heavy duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally available 
helium for hi&h rise. · , . . 
Stodl No. 60,568N (8' dlam.) .... $2.00 Ppd. 
Stock Jto • . 60,632N (16' diam.) .. $7 .00 Ppd. 

.. FISH" WITH A MAGNET 
Go treasure hunting on the bottom! Great 
ideal Fascinating fun and sometimes tre· 
mendously profitable! 'Tie a line to 5-lb. Mag
net-drop it overboard in bay, river. lake or 
ocean. Troll along the bottom-your "trea· 
sure" haul can be outboard motors, anchors, 
fishing tackle, all kinds of metal valuables. 
5·1b. Magnet is war surplus-Alnico V Type
Gov't cost $50. Litts 150 lbs. on land, 
much greater weights under water. 
Stock No. 70,57UI ....... ..... S·Ib. $12.50 Ppd. 
Stock No. 70,570N .... ... . 31h -lb. $8.75 Ppd. 

AMER. MADE OPAQUE PROJECTOR 
Projects illustrations up to 3" x 31/z "
enlarges them to 35" x 30" if screen is 6112 
ft . from projector, larger pictures if screen 
is further away. No film or negatives needed. 
Projects charts, diagrams, color or black· 
and ·white. Operates on 115 volts A. C. current 
... 6 ft extension cord and plug included. 
Operates on 60 watt bulb. not included. Size 
12" x 8" x 4'/2 " Wide. Wei ght 1 lb . 2 ozs. 
Stock No. 70.199N ....... . .. ..... $7.95 Pod. 

. . . ··=~· -~ 

BUILD YOUR OWN ATOMIC ENERGY LAB 
Create cosmic ray showers in the cloud 
chamber-see atoms explode with the spin· 
thariscope-check ionization and radioact ivi· 
ty of every day materials ... these are just 
a few of the fascinating projects possible 
with this amazing 43 part kit. Contains every
thing . needed to construct your personal 
atomic energy laboratory. Absolutely safe. 
Includes atomic cloud chamber, projector, 
illuminator, electroscope, spinthariscope, 22 
page instruction booklet with suggested ex· 
periments. Ideal to stimulate science interest. 
Stock No. 70,899N .................... $&. 75 Ppd. 

GRIND YOUR OWN MIRROR KITS 
Featured in April Pop. Science Arta 

"Hugh Down& Tells How He 
B uilds · Telescopes /or Fun" 

Kits contain fine annealed pyrex mirror 
blank, tool, abrasives, diagonal mirror and 
eyepiece lenses. Build instruments ranging 
in value from $75 to hundreds of dollars. 
Stock No. Dlam. Mirror Thickness Price 
7o.oo3N . . ··~" ... . 3/•" •••.• $ a.oo PPd. 
70,004N. . 6 " .. . ..• 1" . . . . . . . 12.95 Ppd. 
70.005N . . 8 " . ..... 13/a". . . . . 21.00 Ppd. 
70.006N .. 10" ...... 13.4". . . . . 34.25 
70.007N .. 121/," .... 21/a". . . . . 65.85 

MODEL DIGITAL COMPUTER 
Solve problems, teach logic, play games 
with miniature version of giant electronic 
brains! Adds, subtracts, multiplies, shifts, 
complements, carries. memorizes, counts, 
compares, sequences. Colored plastic parts 
easily assembled 12" x 3'/2 " x 4 3,4". Incl. 
step-by-step assembly diagrams. 32-page in· 
struction book covering operation. Com
puter language (binary system) program
ming, problems and 15 experiments. 
Stock No. 70,683N ............. ..... .. $5.98 Ppcl. 

IT'S HERE-BIG, NEW DIGICOMP II! 
Stock No. 70,946N (lntro. price) $16.00 Ppd. 

WOODEN SOLID PUULES 
Here's a fascinating assortment of 12 dif· 
ferent puzzles to provide hours of pleasure 
and stimulate abi li ty to think and reason. 
An imals and geometric forms. Take them 
apart and reassemble them. Lots of fun for 
the whole fam ily-young and old. Will test 
skill. patience and ability to solve problems. 
Stock No. 70,205N ...................... $3.50 Ppd. 
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MONEY-BACK GUARANTEE 
Order by Stock No.-Send Check or M .0. 

GIANT FREE CATALOG 
148 Pages! More than 4,000 I 

. UNUSUAL BARGAINSI I 
l'at'l<£'d with hul!'e S£'1£'C· J 
Lion of t e leseop£'!', micro· I 
S('OPe!'. binoculars. mag. 
nets. mal!nifier s. prl:-oms. I 
l>hoto components. parts. 
kit>< , acccssorie,.__many 1 
hard·tO·I{ct s urplus bar· 
l!'alns. IOO's or charts. I 
ill ustratlon". For hohbY· 
lsts. experimenters, I 
schoolR. i ndm•try . 

Mall coupon for FREE Catalo g "N". f 
EDMUND SCIENTIFIC CO .• 300 Eds corp 
Building. Barrington. N. J. 08007. f 
Namla_ ______________ ~--------

Address I 
City, ____ state, _ _ _ ...L 1 P-- I 
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$1JS FrHIIII J, Jttrrtss, OkiiiiiiU CltJ, Okla. 
"Your course Is so good, I wouldn't take 
back the money I paid for it. I have a nice 
little shop set up in my home and it hu 
already paid for Itself!" 

LOCKS IT~ 
Add SO% • 100% to YOUR INCOME witb' 
easy spare time earnings. Cash in on nation· 
wide shortage ••• in good times and bad. 
Quickly step into a big-pay opportunity job 
-high profit shop of your own. 
Earn Extra MoneJ RIGHT AWAY! All Master 

Tools, Equipment, Supplies Furnished 
Age, education, minor physical handicaps 

. don't matter in this growing trade. You can 

I quickly qualify as a skilled locksmith. Study 
at home as little as one hour a week. Gain 
practical experience through well-illustrated 
lessons. Do real jobs on car locks, bouse 
locks, radlocks and safe locks, under auid· 
ance o experts. 

~ FREE Illustrated Book 
F or a future as your own hON!I or in a high-p a y 
j oh, ~<<'nd for F RF.E hook and ~<ample lesson p ageR. 
Only S<'hool of Its k i nd: l.lc . State o f N . J . Accred· 
lted Member Nation a l H ome Study Council . S tate 
App, ·' d. D iplo m a . I.O<'k ,.mlthlng I nstitute (D iv. o f 
T ech. H ome S tudy School~<) , D ept. 1111 -0 7 8, 
Lit tle F a iiR. N. J . F ... t . I 114M. 

pieces of 
equipment 

Locks, Picks, 
Tools & Parts 

supplied for use 
with coune: 

APPROVED FOR VETERAN TRAINING 

,------MAIL COUPON NOW!·-----~ 

I Ple nRe send , LOCKSMITHING INSTITUTE I 
without obli· Dept. 1111-078 · 

l~~:ntinn , FR EE Little Falls, New Jersey 07424 I 
I Boo k , "Yo ur 
Bi~t Oppo rt u - Name •.•••• •••.........•••••••••••••• • J 

' 

nitie111 in Loc k- (Print here) I 
smithing," and 

J ~ample Les~on Address • • • • • • • • • • • .. • • • • • • • • • • • • • • • • • • I 
I page II. N 0 c · s z· Salesman will Jty • • • • • • • • • • • • • • . tate. . . . . . lP •••••• 1 
(!'!!!; _____ C.::~ =~lf_!l~~ ~r~e..:_B~~t!...,D_ ..1 

, SECRETS OF TEACHING 
YOURSELF 

Jltls Money-Saving .,.,.,, .. 

YES! Teach your
self Plano, Gut

tar. ANY instru
ment-even if you 

SIC 

don' t know a note now! Famous proven Course 
makes it easy as A-B-C. Play actual pieces right 
away. FREE booklet. U.S. SCHOOL Of MUSIC, 
Studio 157, Port Washington, L 1., N. Y. 11050. 

__ .:.;(Eat. 1!98. Approo. N.Y. State Educ. Dept.) Tear out ad! 

W A N • nn "' n 11:. nn "' n 11:. • ~ '"' 11:. • • n • 0 

PHOTOGRAPHY 
Coast-to-coa ing jobs in photography are waiting 
for people w 'know-how" to fill them. You can 
quickly, easily qualify at home with the world-famous 
NYI Learn-by-Doing Method. Write today for free catalog. 
Also resident training in New York. Our 58th Year. 

NEW YORK INST·---· 
7 West33 

4slil 
Uses 6 rpl( 

Staple Sizes 
l /4" to 9/ 16" 
· including 

Ceiltile. 

ll'llt~ 
'tvtp 

" • 'f l'n11 Horclwlro, VU'h 
Lumw & Bulldlnr Supply, U IJ!l 
Statl~. Vorloty on4 rf//1~ 

other reta il outlots. 'i; 4 
ARROW STENER COMPANY, INC. ~41[ 
271 M ayh i ll Street, Saddle Brook, N. J. 07663 l 

Science Newsfront 
[Continued] 

Is the electric motor obsolete? Researchers 
at Ohio State, who have just developed a 
way to change electrical to mechanical pow
er with an efficiency of 97¥2 percent, are be
ginning to wonder. Their energy converter 
uses a piezoelectric disk to change the fixed 
AC output of a generator into sonic energy. 
A hom-shaped device amplifies the vibra
tions. In one application, Dr. Robert C. 
McMaster and Charles C. Libby have built 
a riveting machine. Weighing 50 pounds, it 
does with many tiny blows a job that 
would require a very heavy riveter capable 
of a single 20,000-pound blow. 

A small, light electronic telephone (see pho
to) will offer users better reproduction of 
speech, be easier and more comfortable to 
use, and take up less space. The new phone, 

recently demonstrated by Bell Labs, has 
buttons for Touch-Tone dialing behind the 
earpiece, yet the handset weighs only half as 
much as today's phones. It uses integrated 
circuits to maintain voice volume and fideli
ty, and has an electronic tone generator in 
place of the harsh electric bells used in 
present telephones. · 

If you want to know how a brain works, study 
it with another. That's the theory of Dr. 
Gary Galbraith of the University of South
ern California, who is literally wiring vol
unteers up to an IBM 360 to study brain 
waves. The computer analyzes the signals 
and then transmits a signal of its own, which 
the subject sees on an oscilloscope. Hoped
for result of this man-computer interaction 
is more information on the brain-wave in
teractions that make a person most recep
tive to learning-and how the human capac
ity for knowledge can be increased. 

TV views of a jet's interior and exterior are 
available to the pilot on his weather radar 
screen with a new RCA development. Basic 
job of the system is to pick up weather con
ditions up to 300 miles ahead. But with the 
flip of a switch, the pilot can monitor vari
ous parts of the plane via TV. Small cam
eras mounted outside show the landing gear. 
in relation to the runway, and other critical 
areas of the plane. Cameras inside show 
passenger compartments. The new radar-
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Science Newsfront 
[Continued] 

TV system, the A VQ-30, is said to have 
twice the range and many more times the 
reliability of previous units. The first of 
the new sets will be installed in Pan Ameri
can Boeing 747 Superjets scheduled to go 
into operation late next year. 

Pole-vault records will fall at the October 
Olympics if vaulters heed the results of a 
computer study recently done by Charles J. 
Dillman and Dr. Richard C. Nelson of Penn 
State. By making better use of the energy 
stored in the fiberglass pole, vaulters could 
add a foot and a half to their best jumps. 
Data based on the performance of four 
athletes showed they should control their ap
proach in such a way as to bend the pole to 
give the greatest upward boost. The vaulter 
should then ride the pole while adding more 
energy by pulling upward with his arms. 
The best vaulter in the study could add at 
least 18 inches to his top height of 15 feet, 
say the researchers. 

A man-made bacterium cell that "lives" in 
a computer has become the pet of Dr. Roger 
Weinberg of the University of Michigan. The 
cell thrives on milk, sugar, and kindness. If 
maltreated, it gets sick and dies-all by 
mathematical formula. The pet cell is simu
lated, of course. but it's revealing a great deal 
about life processes. To "create" the cell, 
thousands of facts were integrated into an 
IBM 7090 computer. Once "created," the 
cell, modeled after E. coli found in man's in
testinal tract, began to function. It does well 
on a mathematical diet of sugar, nitrogen, 
and mineral salts, and gets meat and milk 
as a special treat. The researcher is u sing 
the cell to test and refine current biological 
theories. 

Quark hunting-a game physicists play-is 
pretty much like snipe hunting, says the 
man who thought it up. He's Dr. Murray 
Gell-Mann of the California Institute of 
Technology. "Quark" is his name for the 
hypothetical building blocks of the elemen
tary particles in the atom's nucleus. The 
only catch is that they probably don't exist. 
The search for quarks has been a bust to 
date, with researchers looking for them in 
cosmic rays, with atomic accelerators, and 
by grinding up oysters. This last was on 
the theory that since most things with curi
ous chemical behavior in the ocean are eaten 
by oysters, quarks should show up there. 
They haven't. Congressmen have even 
asked if quarks could be used to make a 
bomb. Gell-Mann says he's tired of the 
whole thing and they don't exist. II]] 

ELECTRONICS DIVISION 
• Master Course in Color TV Servicing 
• Color TV Servicing 
• Master Course in TV & Radio Servicing 
• Practical TV & Radio Servicing 
• Master Course in Electronic 

Communications 
• FCC License Course 
• Industrial & Computer Electronics 
• Stereo, Hi Fi & Sound Systems 
• Basic Electronics 

NEW 
25" Color 
TV KITS 

AIR CONDITIONING, REFRIGERATION DIY. 
• Air Conditioning, Refrigeration 

It Electrical Appliances Master 
• Air Conditioning·Refrigeration 

Servicing Course 

AUTO-MECHANICS DIVISION 
• Automotive·Diesel Master Course 
• Automotive Mechanics 
• Diesel Mechanics 
• Engine Tune·up and Electricity 

HOME APPLIANCES DIVISION 
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• Home Appliance Master 
Technician's Course 

• Home Appliances Servicing 
• Handyman Appliance Repair 
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NATIONAL~ SCHOOLS 
WORLD· W10C: TUINIHG SINC[ 1105 

4000 South Figueroa Street Los Angeles. Calif. 90037 

HIGH SCHOOL AT HOME CLASSROOM TRAINING 
AT LOS ANGELES 

National offers ac· 
credited high school 
programs. Take only 
subjects you need. 
Study at your own 
pace. Everything in· 
eluded at one low 
tuition. 

NTS occupies a city block with 
over a million dollars in train
ing facilities. Check special 
box for details. 

FREE BOOK & 
SAMPLE LESSON 

1 4000 So. Figueroa St., los Angeles, Calif. 90037 1 
1 Please rush FREE OPPORTUNITY BOOK & SAMPLE LESSON ,~·-~ 
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Detroit R ••• 
M" It will 

come as a , w a , slung car 
ot import-sedan size. It is said to have a very modern look, 
with considerable influence trom the Cavalier show oar or 1966. 
The new car may drop the Rambler name. It represents AYe's 
boldest move to get into the import-car market since the 1200 
price cut last year. The basic price of the new car is 
expected to be something under 12,000. 

Dodge's new J-car, the sporty compact slated 
for '70 introduction. will be an upgraded 
version of the all-new '70 Barracuda. This 
will maintain the product spread that has 
always separated Dodge and Plymouth. The 
wheelbase is one example of how this works. 
The Barracuda will stay at 108 inches, but 
the J-car will have a 111-inch wheelbase. 

General Motors has a long-range plan to 
cut down the number of different bodies 
built by Fisher. As a first step in this pro
gram, all the big specialty cars (Toronado, 
Riviera, Eldorado) will be built with the 
new G body, which goes into production for 
the new Pontiac Grand Prix this fall. This 
means dropping the E body. The G body 
shares the back half of the A body (used for 
Chevelle, Tempest, etc.) and can therefore 
be built at lower cost than the former low
volume E body. 

Watch for a Camaro station wagon. Chevy 
is not alone in planning sporty-car wagons, 
as a Javelin wagon is on the drawing board, 
too. Such wagons will be built more for 
fun than for utility. One proposal for the 
Camaro wagon has the standard Camaro body 
from front bumper to rear quarter window. 
From there back, the car bas a station
wagon roof. This design is a four-passenger 
wagon with front bucket seats as standard. 
It has a tailgate. and a cargo area big 
enough to hold ski or water-sports equip
ment. 

Ford's small car (code name: Delta), de
signed to compete with VW and Opel, will 
be a scaled-down Falcon. The word around 
Detroit is that the new compact will com
pletely replace the Falcon early next sum
mer-and may even carry the Falcon name. 
Wheelbase is 103 inches and curb weight is 
less than 2,450 pounds. Only a two-door 
unit body is planned. It follows Mustang 
styling trends, with a short deck. 
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New Chrysler Corp. engines are designed to 
be non-smog-making rather than break new 
grounds in performance or economy. There 
are two new V-8s, a 444- and a 480-cu.-in. 
unit, that will replace the present Chrys
ler and Imperial engines. A new 265-cu-in. 
six with single overhead camshaft will re
place the current 225 slant-six now used 
in Plymouths, Dodges, and Dodge trucks. 

Does racing help develop safer family cars? 
If you don't think so, some of Detroit's '69 
models may change your mind. Roll cages 
patterned after the special body reinforce
ments used in racing stock cars will be 
part of your standard family sedan within 
two years. Combined with the side protec
tion offered in the full -size '69 GM cars, pas
sengers will then have all-around collision 
protection. As part of this trend, G M is now 
planning to discontinue hardtops in most 
of its best-selling lines. A roll bar built into 
the center door post. with stiffeners in the 
roof structure and across the top of the 
windshield, will form a nondeformable cagt• 
for the driver and all passengers. 

A midships-engine sports car is again being 
talked about in Detroit. There is strong 
evidence that such a car will be produced 
within the next 18 months. Ford and Chev
rolet are working on racing-type prototypes 
right now. Ford's car is based on the Mach 
II show car, a two-seater with the mechani
cal components of the Ford GT. The Chevy 
is a small metal-bodied car that is planned 
for sale at about $1.000 less than the fiber
glass-bodied Corvette. If it is brought on 
the market in the next 18 months, what will 
happen to the Corvette? Or is the new car 
intended as a replacement for the Corvette? 

Detroit Editor 
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Trouble you can~ afford. 
Worn spark plugs in an untuned engine 
are trouble. Breakdown trouble. Pass
ing and load-hauling trouble. Gas mile
age trouble. Trouble enough to spoil 
your hard-earned vacation. 

It's trouble you can avoid by getting 
a Champion Tune-Up now. 

We tested hundreds of cars includ-

ing Chevrolets, Fords, Plymouths, 
Ramblers and other makes that had 
gone over 10,000 miles without a tune
up. Each got a Champion Tune-Up (a 
new set of Champion spark plugs plus 
any other basic tune-up items needed). 
The U.S. Auto Club certified the tests. 

Results were just what you'd want. 
Increased power for safer passing and 
an average gas savings of over a gallon 
per tankful. They show how a well-tuned 
car assures you of dependable, trouble
free motoring this summer. 

Why risk summer driving trouble? Get 
a Champion Tune-Up at least once a 
year or every 10,000 miles. 

Champion spark plugs meet or ex
ceed warranty requirements of all vehi
cle and engine manufacturers. 

Champion 
spark plugs 
. . . the heart of 
a tune-up 



The others are 111erely FREE. 
We're betting that you want a real 

chance to make good. Not another 
come-on. Not a lot of guff. 

You're ready for the straight, hard 
facts. Just what it takes to get ahead 
today. Where the opportunities are. 
How you can prepare yourself. 

You want the detai Is on special
ized training. How I. C. S.® stacks 
up against other home study schools, 
other kinds of training. How much 
it costs. What payment plans are 
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available. In other words, all the facts. 
Okay, we're putting up our entire 

selection of catalogs. No charge. No 
obligation. 

Pick the field that interests you. 
We're betting you'll find in its catalog 
the key that can unlock your future, 
that can turn you on fast. 

Call our bet. Mark and mail the 
postage-paid reply card or the 
coupon. 

This is one you can't lose. 

------

ACCOUNTING A 
Thirty-six pages of 
up-to-date information on 
job opportunities, 
home-study method. 
Details on the followint 
programs: 
Accounting for Business 

Programmers 
Accounting (Canadian) 
Auditing 
Business Law 
Cost Accounting 
C.P.A. Review 
Estate & Trust Accountina 
Executive Accounting 
Federal Tax 
General Accounting 
Industrial Accounting 
Junior Accounting 
legal Accounting 
Office Accounting 
Personal Income Tax 

Procedure 
Practical Accounting 
Public Accounting 
Small Business Accountln 
Starting & Managing a 

Small Bookkeeping Ser 

---- ---- -----
CHEMICAL 
Sixty pages of authoritatlv 
advice on how to enter 
and advance in this vital 
fie ld. Diploma programs 
of study outlined: 
Analytical Chemistry 
Chemical Engineering 
Chemical Engineering 

Unit Operations 
Chemical laboratory Tech. 
Chem. Process Con. Tech. 
Chemical Process Op. 
El'm'ts of Nuclear Ener&y 
General Chemistry 
Instrumental Lab. Analys 
Math & Mech. for En(r'as 
Math & Physics for En(r' 
Natural Gas Prod. & Tren 
Oil Field Technology 
Paper Machine Operator 
Paper Makin1 
Petroleum Production 
Petroleum Prod. Eng'r'l 
Petroleum Refinery Oper. 
Plastics Technician 
Professional Chern. Eng'r 
Pulp Making 
Pulp & Paper Making 
Pulp & Paper Enginttrilll 
Quality Control 

ENGLISH and 
WRITING 

Valua bit, little 20-paglf 
that discusses 
opportunities In Creatlvt 
Writing. Full details on 
these courses: 
Better Business WrltiRI 
Free Lance Writing for 

Fun and Profit 
Introductory Tech. Wrllllll 
Modern Letter Writing 
Practical English 
Short Story Writing 

Copynghted matenal 
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ARCHITECTURE 
ud BUILDING 

Complete information on 
this rewarding field in 40 
pages, with descriptions 
of theu I. C. S. programs: 
Air Condition inc 
Air Condition in& Maint. 
Arch. Drawing & Designing 
Architecture 
Buildln1 Contractor 
Buildinl Estimator 
Buildine Inspector 
Building Maintenance 
Carpenter-Builder 
Carpentry & Millwork 
Domest ic Heating with 

Oil & Gas 
Heating 
Heating & Air Cond. 

with Drawinl 
House Plan'g & Int. D's'gn 
Industrial Air Conditioning 
I ndustrlal Heat in& 
Mason 
Painting Contractor 
Plumbing 
Plumbine & Heating 
Plumbing & Heating Est 
Readine Arch. Blueprints 
Review. in Arch. Design 

& Practice 
Review of Mech. Systems 

in Buildings 
Steam Fitting 

CIVIL 
ENGINEERING 

Fact-filled, 44-paee catalog 
guides you in selecting 
proaram of study in any 
one of these areas: 
Civil Eneineerine 
Construction Eng'r'g Tech. 
Highway Engineering 
Math & Mech. for Eng'rs 
Principles of Surveying 
Professional Eng'r (Civil) 
Reading Highway Bl'prints 
Readine Structural 

Blueprints 
Sanitary Engineering Tech. 
Sewaae Plant Operator 
Structural Draltmg 
Strueturel Ena'r'l Tech. 
Surveying & Mapping 
Waterworks Operator 

POWER 
ENGINEERING 

Complete detail$ in 36 
pages of new developments 
tn Power Engineerine. 
the opportunities these 
open up to you and the 
t raining you'll need. 
Boiler Inspector 
I ndustrlal Bldg. Eng'r'g 
Industrial I nstrumentatlon 
Power Plant Ene'r'g 
Stationary Diesel Engs. 
Stationary Fireman 
Stationary Steam Eni'r'l 

. - . .. . ·- ... '. . ·-. - ' . . . '. . --
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ART 
Tells you in 32 pa&es how 
to develop and market 
your talents. Fully 
describes I. C. S. Method. 
Pro&rams outlined: 
Amateur Artist 
Commercial Art 
Commercial Cartooning 
Illustrating with Options 
-Maaa1ine 
- Advertising layout 
- Illustrat ion 
Interior Decoratina 
Oil Painting for Pleasure 
Show Card & Sign Prod. 
Show Card Writing 
Sien Painting & Designine 
Sketching & Paint ing 

ELECTRONICS 
The most comprehensive 
catalog available anywhere 
on opportunit ies, 
requi rements and training 
programs you need to 
move up fast in this 
skyrocketing field. 
Seventy illustrated pages 
with lull facts on these 
diploma programs ol study: 
Color Television 

Principles & Servicing 
Communications Techn'l'gy 
Electronic Fundamentals 
Electronic Fundamentals 

(Programmed) 
Electronic Fundamenta ls 

with Electronic 
Equipment Training 

Electronic Instrumentation 
& Servo Fundamentals 

Electronic Principles for 
Automation 

Electronics & Applied 
Calculus 

Electronics Technician 
First Class Radiotelephone 

l icense 
Fundamentals of Electronic 

Computers 
General Electronics 
General Electronics with 

Electronic EQuip. Tmg. 
HI-FI Stereo and Sound 

Systems Servicing 
Industr ial Electronics 
Industrial Electron ics Eng. 
I ndustrlal Electronics 

Engineering Technician 
Numerical Control 

Electronics & Maint .. 
Practical Radio-TV Ene'r'e 
Practical Telephony 
Principles of Radio 

Electronics Telemetry 
Principles of Semi· 

conductor-Transistor Cir. 
Radio Servicing with 

Equipment Training 
Radio & TV Servicing 
Second Class Radio

telephone license 
Sound Systems Specialist 
Telephony, Electronics & 

Radio Communications 
TV Receiver Servicing 
TV Technician 

AUTOMOTIVE 
A 36-page gold mine of 
facts and figures on 
automotive servicing and 
repairs. Complete details 
on how to train lor: 
Automatic Trans. Spec'l'st 
Automobile Body 

Rebuilding & Refinishin& 
Automobile Elec. Tech. 
Automobile Eng. Tune-Up 
Automobile Technician 
Automotive Mechanic 
Diesel-Gas Motor 

Vehicle Engines 

ELECTRICAL 
Up-to-date, 52-pace catalo& 
on your future in this 
field, with complete 
descriptions of these 
diploma programs: 
Electr ic Home Maintenance 
Electric Motor Repairman 
Electrical Appliance Ser. 
Electrical Contractor 
Electrical Drafting 
Electrical Engineering 
-Electronic Option 
- PoNer Option 
Electr ical Eng'r'g Draft 
Electrical Eng'r'e Tech. 
Electrical lnstr'm'nt Tech. 
Industrial Elec. Tech. 
Power line Design & 

Construction 
Po·Ner Plant Operator 
Practical Electrician 
Pract ical lineman 
Rt!ding Elec. Blueprints 
ALSO 
Electrical Eng'r'g Refresher 
Courses for Grad. Eng'rs 

t C:: S 

HIGH SCHOOL 
A must for the man or 
woman who wants to 
fin ish high school at home. 
Helps you select the right 
course. pinpoints value 
of the I. C. S. diploma. 
High School Business 
High School (Canadian) 
High School College 

Preparatory (Arts) 
Hil{h School College Prep. 

(Enaineering & Science) 
Hieh School General 
High School Mathematics 
High School Secretarial 
Hiah School Vocational 

.. - " . . . . - .. -.. -- ' . . ... - -
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BUSINESS 
Modern 60-page catalog ol 
job opportunities, training 
requirements in all phases 
of business. 
Courses covered: 
Advertising 
Basic Inventory Control 
Basic Supervision 
Business Administration 
Business Mgmt. & Prod. 
Clerk-Typist 
Commercia l 
Cond. Business Practice 
Condensed Marketing 
Creative Salesmanship 
Direct Mail & Mail 

Order Advertising 
Engineerine Secretary 
Industrial Foremanship 
Industrial Psychology 
Industrial Supervision 
legal Secretary 
Mae. & Newspaper Adv. 
Man'g't & Marketina 
Managing a Sma II Store 
Marketing 
Marketing Research 
Medical Secretary 
Modern Exec. Man'g' t 
Modern Woman as a 

Supervisor 
Motor-Traffic Man'g't 
Office Automation 
Office Management 
Personal Income 

Tax Procedure 
Personnel-labor Rel't'ns 
Professional Secretary 
Purchasing Agent 
Railway Rate Clerk 
Real Estate Salesmanship 
Retail and local Adv. 
Retail Bus. Man'g't 
Retail Merchandising 
Retail Selling 
Sales Management 
Sa lesmanship 
Salesmanship & 

Sales Management 
Shorthand 
Stenographic 
Supervision 
Systems & Procedures 

Analysis 
Traffic Management 
Typewriting 

NEW! COMPUTERS 
COBOL Programmin& 
Programming for Digital 

Computers 
Programming the IBM 

1401 Computer 
Programming IBM 

SYSTEM/ 360 Computer 
Fortran Programming 

for Engineers 

TEXTILES 
This highly specialized 
fi eld offers rapid 
advancement to trained 
men and women. New, 
3&-page catalo& gives 
you all the facts on: 
Carding 
Carding & Spinning 
Dyeing & Finishing 
loom Fixing 
Spinning 
Textile Designing 
Textile Mill Supervisor 
Textile Technology 
Warpina & Weaving 

MECHANICAL 
Seventy pages of current 
information on 
opportunities in 
Mechanical Engineering 
and Shop Pract ice with 
complete program 
descriptions as follow: 
Aircraft & Power 

Plant Mechanic 
Domestic Refrigeration 
Drill Operator 
Fortran Programmin& 

for Engineers 
Foundry Practice 
Hydraulic & Pneu. PJWer 
Industrial Eneinltfine 
Industrial Eng'r'g Tech. 
Industrial Management 

for Engineers 
Industrial Metallurgy 
lathe Operator 
Machine Design 
Machine Shop Pract ice 
Machine Shop Practice & 

Toolmaking 
Mechanical Enaineerine 
Metallurgical Ene. Tech. 
Milling Machine Oper. 
Multicraft Maint. Mech. 
Practical Millwrightin& 
Quality Control 
Refr igeration 
Refrigeration & Air Cond. 
Rigging 
Safety Eng'r'g Tee'l'gy 
Tool Design 
Tool Eng. Technology 
Tool Grinder 
Toolmaking 
Turret Lathe Operator 
Value Analysis 
Vibration Analysis & 

Control 
Welding Eng. Technology 
Welding Processes 

DRAFTING 
Thirty-six illustrated pages 
list opportunities, 
describe I. C. S. Method, 
out1ine following proerams: 
Aircraft Drafting 
Architectural Drafting 
Arch. Drawing & D's'an'a 
Design Drafting 
Drafting Technology 
Electrical Drafting 
Ele:trical Eng'r'g Drafting 
Ele:tronic Drafting 
House Plannin& & 

Interior Desien 
Introductory Meeh. Draft 
Machine Design 
Mechanical Draftine 
Pressure Vessel & Tank 

Print Readine 
Sheet-Metal layout for 

Air Conditioning 
Structural Drafting 
Tool Desi&n 
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THE BIGGEST HELICOPTER: Looking for the biggest 
of anything? Okay, we've got four 
items. The biggest-and fastest-heli-
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copter scheduled for the U. S. Air 
Force is this Sikorsky. Weight, 21 
tons; speed, 195 m.p.h . 

THE BIGGEST OPTICAL MIRROR is 23 feet in diameter and 
will be used for space research at Pasadena's 
Jet Propulsion Laboratory. 

THE BIGGEST GLASS OF BEER (left) is served at an inn 
near Leeds, England. It holds more than 25 
pints, costs $4.20 to fill up. 

THE BIGGEST PROPELLER in the world weighs 55 
tons and has a diameter of 29 feet. 
It's for a 190,000-ton tanker being built 

in a German shipyard for European 
service. The ship's draft will be too 
great for New York harbor. c o~yrigh'" ma.~nal 
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Now don't 
youhadthe 

(America's most powerful car 
battery of its size by 35% .) 
It's too dark for smoke signa ls 
and his scouts are much too 
y o ung . H e t hought of everything 
except a new battery and now a 
new battery wou ld solve 
everything. 

Especially the new Sears 
DieHard. 

You see. the DieHard is 
America's most powerful car 
battery. Its white polypropylene 
case is th inner yet stronger than 
the old black rubber battery case. 
That means there's more room 
inside for bigger plates and more 

1 acid. And 35% more usable 
starting power than any other 
battery of its size. Another thing. 
You can check your water level 
at a glance. The new see-through 
case sees to that. 

The DieHard is so strong and 
durable. Sears guarantees it for 

five years. And when Sears 
guarantees. Sears guarantees. 
So check and see if you r t ire 
tread 's down. That's a good sign 
y ou r bat tery ca n be g o ing t oo. 

There are over 2500 other 
good signs. They're all on the 
front of Sears. Roebuck and Co. 
stores. the only place you can 
buy the DieHard. If you're saving 
your cash for a vacation. 
Charge It on your Sears 

fl, 0 ' 

· \ .. Die Hard 

DieHGPCI 
; . 

.. . . . . 
......... . . . .. ~ ' ....... . 

wish 
•• 

Revolving Charge. 
You won't save anyth ing by 

wait ing. Because the DieHard 
w ill probably out last you r car. 

Like that other camping g ro u p 
says: Be prepared . 
The Sears 5 -year guarantee : 
"Free replacement w ithin 90 days 
of purchase if battery proves 
defective. After 90 days we 
replace the battery. if defective. 
and charge you only for the 
period of ownership. based on 
the regular price less trade-in 
at the time of return. prorated 
over number of months of 
guarantee." 

The DieHard. Sold only at 
Sears. $29.95 with trade-in. 

Sears 
ALLSTATE 

You can't do better than Sears. 
C opyngilt8d matenal 
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Colortune comes in a compact kit, which includes an in· 
struction booklet. Among other items in the package 
are spacer ring, ignition-wire adapter, cleaning fluid. 

Replacing one of the spark plugs, the gla~s-do':"ed pl~g 
(center) gives you a window to see what ~s gomg on m 
the combustion chamber. It clues you m to trouble. 

I 

e 
e 

Se 

e 

This new type of spark plug 
lets you look inside your 
engine for a check on 
carburetor adjustment 

By DAVID SCOTT 
PS European Editor 

The new British-made Colortune 
plug is a window into the cylinder 
that lets you witness the combustion. 
Just take out one spark plug, insert 
the new plug, start the engine, and 
turn the carburetor mixture screw 
for the correct flame color. 

An orange glow in the hollow 
transparent insulator means an over
rich setting that wastes gas and 
speeds carbon buildup. Pale blue· 
shows a weak mixture, causing over
heating and burned valves. The opti
mum is a deep blue flame. To get it, 
you turn the adjuster until you reach 
orange, then back off until blue ap
pears. When the correct idle setting 
has been obtained, speed up the en
gine to about 2,000 r.p.m. If the 
flame color changes, the main jets 
may be off and should possibly be 
replaced. More likely, the trouble is 
elsewhere. Orange could mean a 
clogged air cleaner or stuck choke. 
Pale blue could mean an air leak or 
gummed-up air passages. In any 
event, the Colortune plug tells you 
something is wrong and usually gives 
you an indication of where to look. 
The plug comes in a kit with all 
instructions. It will be on sale in the 
U.S. next year. 

In the meantime, you can buy one 
of these new plugs direct from Color
tune, 46 Fairfield Rd., London, E.3, 
England, for $15. 





PERFECTION IN A PIPE 
KIRSTEN'S exclusive radia
tor stem helps cool the 
smoke before it reaches your 
mouth . . . traps impurities ... 
lets you easily remove ex
cess moisture. Imported 
aged Mediterranean briar 
bowl. Hand-finished vulcan
ite bit. Truly a quality pipe 
that reflects the pride of old
world pipe makers. Order 
your KIRSTEN today. 

$7 postpaid 

FREE! Write fo r 
your free copy of 
our full-color 
catalog of 
KIRSTEN Pipes 
and accessories. 

> 

l. 
' ! . ' 
! 

i 

KIRSTEN PIPE COMPANY, INCORPORATED 
Dept. PS-7, Box 5227, Seattle, Washin ton 98107 

- AND YOU CAN BUILD YOUR OWN! 
Pros and novices alike call the Bensen Gyrocopter "the 
greatest thrill in flying." It's the most popular build-it
yourself aircraft- costs no more to operate than a car. 
Holds world records in speed, distance, altitude: Whe~ls 
and floats interchangeable for extra fun. BUild w1th 
ordinary hobbyshop toots. Copter flying instructions 
come with construction plans. Kits and parts available. 
Make your first move now- send $3 for 3-View Draw· 
ings, specs, photo. -------- --------· 
BENSEN AIRCRAFT CORP., Dept. PS-78 
Raleigh-Durham Airport, Raleigh, N. C. 27602 

NAME--------------------------------
ADDRESS: ____________________________ __ 

32 I POPULAR SCIENCE 

PICTURE NEWS 

Plane ramp has 1-o-n-g reach 

At Frankfurt airport, passengers stand 
on a moving ramp that can extend 190 
feet out to waiting planes. The ramp also 
can be moved in a 220-degree arc from 
passenger terminal to an airplane in the 
loading area. The new gangway was in
stalled to service heavy air traffic between 
Frankfurt and Hamburg. 

Airplane tires take a dive 

These 10-ply tires, built for · use on 
DC-3 tail wheels, are now wheeling one 
of our deepest-diving subs across the ocean 
bottom. Three of the Goodyear tires
two forward and one aft-are on wheel 
assemblies bolted to the Aluminaut's bot
tom. The tires are filled with water to 
avoid pressure problems. 
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Falstaff-brewed clear 
to drink fresh. 
The one that 
wets down a thirst 
with cold, 
foaming flavor . 
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Some people 
can't buy our 
hacksaw blades 
at any price. 

. . 
' . 
+ 

But you don't have that problem. Your 
hardware dealer has plenty of sharp, 
long-lasting Nicholson hacks for you. 

They come in six varieties-with flex
ible or hardened blades, armed with 
teeth that bite through any kind of metal. 

Get a supply soon-and escape from 
dull, tedious metal cutting. 

There's never a dull moment with 
I 

• 1c o son 
Nicholson File Co., Providence, R. I. 

ENCE 

PICTURE NEWS 

Tiny life preserver is easy to aim 
This English-made eight-inch rubber 

ring can be hurled far out to haul in a 
person who has fallen overboard. It's 
attached to a 60-foot buoyant plastic line, 
which is held in a container screwed to 
the boat deck. The ring is so light that 
it won't hurt even if it scores a direct hit 
on the person it's pitched at. 

Plane gets a nosey front 
A Lockheed C-141 StarLifter was out

fitted with this oversize nose radome to 
check out electronic gear for the new 
C-5 Galaxy, world's largest plane, which 
will get a similar unit. The C-141's ra
dome is half the size of one that will go 
on the C-5 to house radar, compass equip
ment, and sophisticated navigation gear. 

r Of.)yngh _ m '~rial 



(IT STARTED A WHOLE CHAIN OF BETTER IDEAS) 

New I Blggeat load· 
~ace. 23% more clear 
floor area than in other 
vans. Ford Vans now offer 
over 8¥2 ft. load length; Super
Vans over 10ft. 

New! Payload• up to 3540 lba. 
Only Ford offers three series to 
choose from ... 600 lbs. more top 
payload than other vans! 

ALL-NEW 
FORD 

ECONOLINE 
VANS 

So many better ideas they make 
all other vans obsolete. 

Moving the engine forward began it all. 
Load length increased. Clear floor area 
became 23% greater than in other 
vans. And with the engine out of the 
way, the driver gained new access to 
the rear load area; engine servicing be· 
came possible from outside the van. 
Next, we boosted payloads-up to 3540 
lbs. And when we added Twin-1-Beam 
front suspension for easy ride, plus an 
optional 302 cu. in. V-8 for powerful 
performance, the sum of Ford's better 
ideas was a better van . .. all around! 

•
- - - ... New! 302 cu. ln. V-8 available. Choice of 

two economy Sixes-170 cu. in. or 240 
cu. in.-or big new Ford 302 V-8. Manual 

or Cruise-0-Matic transmissions. 
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New! Long-wheelbase ala· 
blllty. Forward location of front 
axles stretches whee lbases to 
105.5" for Van, 123.5" for SuperVan. 
Helps make Econolines the steadiest 
vans on the road. 

New! Engine clear of loadapace. Engine's shifted 
22 inche!" forward, completely out of load 
area. New "sandwich" insulation in 
cover bloc~s heat and noise. 

New! Driver " walk·thru." Step back 
into the cargo area from the driver's 
seat. You no longer have to walk 
around 1t1e van and open side doors 
to reach forward part of load. 

New! Wide-stance 
handling ease. New 

7-inches-wider track for 
new stability. Quicker, eas

ier maneuverability, too! 

New! Outalde service center. Just 
lift the chest-high hood to check 
oil, water, battery, voltage regu

..,. .;;...-t=~:..,...- lator, brake master cylinder and 
more. Everything is easy to reach. 

New! Twin · I-Beam ride. The front 
suspension made famous in Ford 
pickups ... two front axles for 
strength and stability, coil springs 
for easy ride. 



Quality never comes easy. Schlitz is most carefully brewed for 
smoothness, gusto, and aroma, without "beer bite." This is 
pure beer. This is Schlitz. The beer that made Milwaukee famous. 

C 1968 Jos. Schlitz Brewino Co, Milwaukie and adler grm citiiS. 
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Poised for takeoff, Norbye 
and Dunne watch the last 
seconds tick by before 
punching the stopwatch 
and stepping on the gas. 

r----_. 
I 
I 
I 

-
I 

I 
I 

We set a new 
transcontinental 

record with a 
Pontiac Catalina 

wagon at an 
average speed of 
64.26 p.h. and 

a gas mileage 
of 15.84 miles. 

per gallon 
I 

I 
I L-----. 

Proud and happy after their 
arrival in Los Angeles, 
Dunne (left) and Norbye 
pose in front of City Hall 
with a hastily painted sign. 

-

• 

LINCOLN 
TUNNEL-. 

TO NEW JERSEY 

By JAN P. NORBYE I PS Automotive Editor 
and JIM DUNNE I PS Detroit Editor 

. 

.. . . . . ' . . . 

The big New York City cop was friendly and he smiled 
as he spoke; yet his words had us frozen. Leaning his 

elbow against the window of our Pontiac wagon, be said: 
"My cousin did it in 45 hours in an old Plymouth." Just 
like that. With a casu.al remark, he practically wiped out 
all our thorough planning to break Stanley Rosenthall's 

Continued 
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New York Patrolman Robert Ragonese signed an 
attestation of our exact departu re time, after tell
ing us his cousin had made the trip in 45 hours. 

Norbye pumped gas in Sayre, Okla., while the serv
ice-station owner and his wife frantically cleaned 
our windshield. Next stop was Santa Rosa, N.M. 

Running on the streets of Los Angeles, below, our 
unfaltering Pontiac had really earned the right to 
carry its "Coast-to-Coast Record Run" signs. 
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''We were ahead of schedule 
before we left the N.J. Turnpike" 

The route we followed was recommended by the 
AAA and we never strayed from it. The map above 
shows the time we reached each of the key cities on 
t he way and where we stopped for gasoline. Hours 

five-year-old record of 48 hours, nine min
utes, 54 seconds in a Sunbeam. We were 
aiming for 47 hours-or a little better. 
But 45 hours? We could never do it-the 
rules laid down for us insisted that we 
observe all speed limits. Shot11d we give 
up before we started? 

No, we had to try. Setting a record 
was only one of the reasons for making 
this run. True, a new record would be 
the best way for us to stir up extra inter
est in the President's Travel America 
program. But we also wanted to check on 
the Interstate Highways program and 
make a report on what kind of driving 
you'll encounter when you take your next 
vacation trip. 
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Next, we wanted to demonstrate the 
high-speed reliability of a modem, stand
ard Detroit car. Why did we pick Pon
tiac? For several reasons. First, we have 
been impressed by the Pontiac test cars 
we have used, and we enjoy driving them. 
Second, Pontiac builds one of the room
iest wagons in existence-and space and 
comfort are very important for a trip of 
almost two full days and nights. Third, 
we were convinced that the "longest" axle 
ratio would give us the best gas economy 
- and therefore the least number of fuel 
stops. Nobody is as brave about ,g~~.iJJ.ga, rial 
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are given in local time for each city. We used 181.2 
gallons of gasoline at a cost of $71.29, averaging 
15.84 miles per gallon. We bought gasoline without 
discrimination as to brand, using leaded as well as 

as Pontiac. The Catalina comes with a 
2.42:1 axle for the 290-hp. 400- cubic-inch 
V -8 we picked. And we wanted a big en
gine for rapid acceleration every time the 
speed limit went up. 

Well, we did it in 44 hours, 50 minutes, 
56 seconds, from the Lincoln Tunnel en
trance in Manhattan to the Los Angeles 
city limit sign on the San Bernardino 
Freeway. 

Planning the trip. From the AAA we got 
the most direct route ( 2,871 miles) . We 
followed their recommendations without 
deviation. By good fortune, we never 
made a wrong tum, even though signs in 
some areas are lacking and in others oc
casionally misleading. 

An inflatable mattress and a padded sleeping bag 
occupied the right·hand side of the cargo area, with 
our food supply stored in cartons on the left. 

- -

• 
E 

nonleaded fuels. The gas gauge was inaccurate, but 
Pontiac had told us that when the warning light for 
"low fuel" began to blink, we could still travel 45 
miles at 70 m.p.h. before running completely dry. 

We worked out a minute-by-minute 
plan so we could tell at any moment 
whether we were falling behind schedule. 
We based the whole plan on getting to 
Los Angeles ahead of the morning_ rush 
hour. Arriving no later than seven a.m. 
after 47 hours on the road meant leaving 
New York at 11 a.m. two days earlier . 
Everything else just fell into place. We 
added a little extra time to get through 
Wheeling, W. Va., because we had suf
fered bad delays there in past years. We 
set aside some extra time for Albuquer
que, N. M., because we would be there 
in the afternoon rush hour. And so on. 

No sight-seeing. We put the pressure on 
[Continued on page 178] 

Our two lightweight suitcases went under the floor, 
one on top of the other, next to the three five· 
gallon jerricans that held our emergency gasoline. 
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Cole Palen puts his 1918 Spad (foreground) through 
its paces over Old Rhinebeck Aerodrome. The ship 

Spad, a sturdy, flat-winged pursuit ship, was de
signed to kill in a fast, diving rush. Powered by a 
V-type 200-hp. engine, it does over 130 m.p.h. and 
is excellent in climbing. "Spad" stands for the 
plane's maker: Societe Pour Aviation et Ses Derives. 

in the background is a 1916 Sopwith Pup. Aerodrome 
houses world's finest collection of antique aircraft. 

Sopwith Pup uses an 80-hp. rotary engine- under
powered but very easy to fly. Its speed is about 112 
m.p.h. It was designed in 1915-16 to combat the 
Fokker Eindecker, arrived too late, and saw action, 
instead, against the Albatros. This plane is a copy. 
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Contact! Spin the prop and it's up and away in our Sopwith 
Camel to do battle with the Flying Circus. Restored to glory, 
these 50-year-old fighter planes take to the skies again 

By ANTHONY WHITTIER 
PS PHOTOS BY ORLANDO GUERRA 

You circle the tiny grass field, its previ
ous assignment to feed cows. Get your 

wind direction from the wind sock on one 
of the .qangars. A vicious side-slip and 
you're down, rolling along the bumpy pas
ture. 'Thxi up and park between a Spad 
and a Nieuport. 

St. Orner, France, 1917? No- Rhine
beck, N.Y., 1968. This is Cole Palen's Old 
Rhinebeck Aerodrome, a reproduction of 
a World War I airfield. 

Palen, an enthusiastic collector andre
storer of vintage aircraft, got his start a 
few years ago when the Department of 
Defense closed down Roosevelt Field on 
Long Island. Among the surplus property 
was an old Spad. 

After checking inside the wings for mice 
and testing the engine, he took off and 
flew down the field at a height of one yard. 
Convinced that the plane was airworthy, 
he went up to about 2,500 feet and just 

Continued 
Fokker Trlplane, a triumph of design and the most 
famous plane of the war, was linked with the name 
of Baron von Richthofen who made it famous. 
Powered by a 110-hp. rotary, it does about 125 
m.p.h. and has a ceiling of 20,000 feet. 

Nieuport 28 is a high-performance airplane, best 
suited for dogfighting. Its 160-hp. rotary engine 
gives it a top speed of about 130 m.p.h. Some 300 
of the French ships were bought by the U.S. (note 
the Hat-in-the-Ring emblem). 

Fokker D-7 was Germany's greatest single-seater 
fighter plane, does about 130 m.p.h. powered by 
a 185-hp. engine. Compared to other World War I 
planes, it has excellent performance at high alti
tudes, recovers well from dives. It's easy to handle. 
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Careful repair and rebuilding keep these colorful 
antique planes up in the air over Old Rhinebeck 

Pilot adjusts valve clearance and oils valve stems of 
180-hp. Mercedes engine that powers this antique 
Fokker D-7. The engine is original. Simple and re
liable, it can be kept in condition with no more than 
a screwdriver and an adjustable wrench. 

1910 Bleriot shows the state of the art prior to 
World War I. Although Louis Bleriot flew one like it 
across the English Channel in 1909, the antique 
shown seldom flies higher than 20 feet, or more 
than a mile or two. It's powered by a 25-hp. engine. 

Visitorto Old RhinebeckAerodrome examines 
tail surfaces of Palen's Spad. Palen rebuilds 
and repairs old planes like a paleontologist, 
gluing (with epoxy) shattered parts, cutting 
new ones where he finds it necessary. 

played around. The only bad feature: 
The Spad tends to ground-loop on land
ing and spins like a top-due to the fact 
that the rudder isn't big enough for con
trol at low speeds. 

Palen figures he'll ground-loop in one 
out of three landings and dig in a wing
tip in one out of 10. 

Now his collection of antique aircraft, 
one of the finest in the world, numbers 15. 
He has a Fokker D-7 and a Sopwith 
Snipe as well as the Spad. A Sopwith 
Camel is in the works. Also on the field 
are a Fokker Triplane replica and a Sop
with Pup. Other planes include a Demoi
selle, two 1909 Bleriots, and a number of 
later planes. 

One of the questions Palen is asked most 
often concerns the danger of flying an
tique planes. The answer is that he, and 
other fellow hobbyists, put their faith in 
careful craftsmanship. 

"True, the engines are cranky," says 
Palen, "but that's because they're prim
itive designs. You'd be surprised how 
easy it is to get original engines, brand
new, in their orig.inal crates. They always 
made more engines than planes and some
thing is always turning up in a comer of 
an old warehouse. 

"People write me if they discover old 
parts or planes in somebody's bam. I 
found my D-7 hanging from the ceiling 
of a general store in Rhode Island. The 
owner was tired of the thing taking up 



Lineup shows variety of planes available for air 
shows. which are staged on the second and last 
Sundays of each month, May through October. 

space and gave it to me as a present." 
Visitors to the Old Rhinebeck Aero

drome are treated to a dashing air show, 
complete with dogfight, on certain Sun
days. Machine guns look and sound like 
the real thing, but all they fire is a mix
ture of acetylene gas and oxygen. The 
combatants include, of course, the Red 
Baron in his Fokker Triplane and a Brit
isher in a Sopwith Pup. 

Although his first "combat pilots'' wore 
no parachutes, Palen and his airmen have 

~-·-........ _...,.._-... ~···----··· -···· · ... -···· --; 

Pilots dress in authentic uniforms. stage dogfights 
and aerial maneuvers. As planes require much 
maintenance, only about six fly at one time. 

-for the first time this year- decided to 
wear slim backpack chutes even though 
they don't feel that the planes are that 
dangerous. 

"If your engine quits, you're going 
fairly slowly by the time you get to the 
ground," says Palen. "We wrapped three 
planes into a ball last year but no one got 
hurt. I don't care about the planes as 
long as nothing happens to the pilots. All 
it takes is time and money to put the 
planes back in operation." 1iEJ 

Thomas Flyer (left) is one of 12 manufactured in 
1912. It goes almost 50 m.p.h. (powered by a 90-
hp. Curtiss OX-5 engine), and Palen has flown it as 
high as 3 ,000 feet and as far as 100 miles. One of 
these planes set the world's endurance record when 
it was first made. Below is another view of the Fok
ker Triplane. Machine·gun fire is as realistic as the 
planes during the bimonthly dogfights . 

. . '· . . .... .... .. . . . . ... ,•• • # • •• 
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Fuel charge is stratified (sprayed) from the injector jet nozzle, and 
m ixed with the fresh ai r trapped in the cylinder. The bowl in the 
piston's crown is shaped to control t urbulence as the piston moves 
upward in the cyl inder and the air is com pressed. 

' 

-prom1ses 

Some Ford in your future 
may give you all the 
benefits of this new 
combustion process 

By JIM DUNNE I PS Detroit Editor 

F ord Motor Company's rev
olutionary new FCP (Ford 
Combustion Process ) engine 
is a spectacula r leap forward 
in power-plant design , a first
order achievement that dwarfs 
the customary refinements in 
gasoline-powered engines. 
That's a mou thful to say of 
one engine, but i t's all true. In 
tests it delivered 132 more 
miles on one tank of gas! I 
drove a Lincoln with the FCP 
and can testify firsthand to its 
performance and economy. 
But more about t hat later . 
H ere's wha t Ford claims for 
the FCP: 

,J 
The two engineers who developed Ford's FCP engine 
are Aladar Simko (left) and Irving Bishop. They've 
been engaged on this project since 1960, and it 
may still take years before it reaches production. 

Piston at left is standard on pre-'66 430-cu-in. I 

44 I POPULAR SCIENCE 

Lincoln engine with combustion chamber recessed 
in cylinder head. FCP-engine piston (right) contains 
combustion chamber, and allows a flush head. 
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40% better fuel mileage 
• No need for a choke, even in sub

zero weather. 
• Smogfree exhaust without the aid of 

air pumps and catalytic muffiers. 
• Same power as a comparable car

bureted engine. 
• Burns regular fuel with an increased 

compression ratio in an engine designed 
for premium gas. 

• Same block, crankshaft, bearings, 
connecting rods, camshafts, and related 
parts as the standard car engine. 

• Promises lower maintenance costs. 
Let's take a close look at the mileage 

claims for the engine. In a business that 
considers mileage improvements of three 
or four percent the best you can expect 
with a new engine design, Ford's m.p.g. 
data are astounding. 

Ford engineers, under the direction of 
Irving N. Bishop and Ala dar Simko of 
Ford's Product Research Office, mileage
tested a 430-cu.-in. V-8 engine in a 1965 
Lincoln Continental. Economy runs were 
recorded at steady 30, 40, 60, and 70 
m.p.h. Then duplicate tests were run in 
the same type of car powered by the 
FCP-adapted engine. 

Miles per gallon. When results of the 

·:~ 
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FCP injector is a high-precision unit. It contains a 
rotator set for the spherical valve on the tip (left 
forefinger above) that produces the spray. The in· 
jector body also incorporates a filter. 

two tests were compared, it was found 
that the FCP car, driven at 40 m.p.h ., 
showed a 34-percent improvement over 
the standard engine. That figures out to 
5.5 extra miles of driving per gallon of 
gasoline, or 132 more miles per tankful 
in the Lincoln with its 24-gallon fuel 
tank. 

Mileage gains at the other speeds were 
almost as spectacular, and prove that the 
advantage of FCP over the standard en
gine was no fluke. 

Even more important, the slide-rule 
boys found that economy gains in every
day city and highway driving were equal 
to or better than the laboratory results. 
With normal development, a 40-percent 
fuel saving seems as good as guaranteed. 

Key to all these advances is FCP, 
Ford's version of the stratified-charge en
gine, a combustion-chamber design that 
is decades old, but has never before been 
refined to near-optimum efficiency. It is 
a sin1ple design, little changed from the 
way the British scientist H. R. Ricardo 
first described it in an automotive jour
nal back in 1922. 

How it works. Gasoline is sprayed by 
fuel injectors into a specially shaped 

Coutinucd 
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The spray takes a conical shape, forcing its way 
against the air in the cylinder and drawing in air, 
from the low-pressure area behind the injector tip, 
to participate in the mixing process. 
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The Ford FCP engine needs no choke even in the coldest weather, never 

Injection pump is of relatively simple design with a 
separate plunger for each injector-operated by a 
swashplate-and a central metering shaft. 

ROTARY THRCmlE 

AIR 
tO INTAKE 

.PUMP 

.... 
Urtcaln 
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On the test stand, an injection pump is checked out 
to make sure it delivers accurate injection pressure. 
Maximum pressure is approximately 1,000 p.s.i. 
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uffers from stumbling on acceleration or from fuel starvation on turns 

combustion chamber. The injectors are 
similar to those used in diesel engines. 
Inside the combustion chamber, the gas
oline spray mixes with fresh air drawn in 
through a standard intake valve. The 
air-fuel mixture is ignited by a specially 
designed spark plug with an elongated 
electrode. The whole procedure operates 
on the standard four-stroke cycle. 

What makes FCP so efficient can be 
summed up in two words: precision burn
ing. That's what stratified-charge com
bustion is all about: getting the fuel to 
mix with air in exact proportions; getting 
the mixture to the exact spot where it 
will bum best; burning the mixture at 
the exact instant when it will do the most 
good. 

Ford engineers took this old principle, 
applied modern scientific techniques, and 
-after 10 years of trial-and-error devel
opment-came up with an engine that 
works nearly as well on the road as it 
promises to do on paper. 

While most of the basic experiments 
were performed on a single-cylinder en
gine, all the fuel-mixing and burning dis
coveries were readily adapted to a Lin
coln 430-cu.-in. V -8, the base automobile 
engine chosen for the tests. 

Unique in its parts. The FCP engine 
needs a number of parts not found on the 
common carbureted engine. They are 
fuel injectors, spark plugs of a special 
design, a fuel pump and metering sys
tem, a second fuel pump in the fuel tank, 
transistorized ignition, and separate load
and speed-sensing devices that control 
fuel flow and ignition. If you mounted 
these on a standard engine, you could 
remove the carburetor, distributor, regu
lar spark plugs, fuel pump, fuel filter. 
In addition, a number of important de
sign changes in the cylinder head, intake 
valves, and pistons would have to be 
made for it to work. 

It was discovered very early in the 
development of FCP that the pushrods, 
intake port, and injector should be on 
one side of the engine, with the exhaust 
port and spark plug sharing the other. 
This keeps exhaust heat away from the 
injector and still permits sufficient water 
cooling of the spark plug. 

Experiments showed that the spark-

At a steady 70 m.p.h., FCP engine gave 32.5 percent 
better fuel economy than standard 430. After tests, 
Ford engineers Simko and Bishop smile down fond 
ly at their beautifully behaving baby. 

Spark gap has remarkably large surface area and 
requires plugs of special metals: leone! base with a 
gold-palladium tip. Gap erosion is negligible and 
any tiny surface cracks are considered harmless. 

plug gap should be at or near the center
line of the cylinder bore, some 0.3 to 0.6 
inch below the cylinder-head face. This 
filled the three requirements of the spark
plug gap in a stratified-charge engine: 
The spark gap must be inside the mix
ture cloud for combustion at all load and 
speed conditions; turbulence level in the 
vicinity of the gap should be low to pre
vent flameout; the mixture at the gap 
should be readily ignitable. 

What Bishop and Simko ended up 
with is a spark plug with a long electrode 
to reach the precise burning location in 
the combustion chamber. To make sure 
that the electrode is installed properly, a 
guide pin on the plug fits into a slot in 
the cylinder head. This holds the plug 
in position while a hold-down nut locks 
it in the cylinder head. 

The fuel injector is an adaptation of a 
diesel injector. Its installation angle, 

Continued 
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In vehicles that idle a lot, fuel use is cut by mere than half 

spray angle, opening pressure, and injec
tion duration were problems that were 
worked out after long hours of testing. 
One problem-solving example is the se
lection of injector-opening pressure. The 
best operation was obtained with injector 
pressure between 350 and 400 p.s.i. Be
low 250, fuel economy and emission con
trol suffer, and no gains can be shown 
with settings above 500 p.s.i. 

On the experimental engine, the stan
dard intake port and combustion chamber 
were altered to fit into the system. The 
intake-port opening is smaller, though 
air flow is the same as with a standard 
engine since there is no restriction 
from a carburetor. After extensive ex
perimenting, a 58-percent double-cone
cup combustion chamber was formed in 
the top of the piston. This design proved 
to be the best compromise for lowering 
combustion harshness and increasing fuel 
economy. 

S;:ark and injection timing. These two 
critical engine functions had to be worked 
out to take best advantage of the strati
fied-charge process. Since the general 
pattern of spark-ignition engines also 
holds true for FCP engines, spark tim
ing is advanced as a function of speed. 
Injection timing is tailored around the 
spark-timing characteristic. 

At low speed and light load, the injec
tion duration overlaps the spark timing. 
As the load increases, spray penetration 
increases and the mixture cloud must be 
larger. To allow for evaporation time of 
this larger mixture, injection timing is 
slowly advanced with increasing deliv
ery. With a 26:1 air-fuel ratio, the need 
for long evaporation time becomes pro-

The Mutt military vehicle at right 
will be powered by a four·cylinder 
FCP engine now being designed 
under a contract with the U.S. 
Army Tank Automotive Command. 
Ford will build two such engines 
and install one of them in a Mutt 
this year. Continued pressure from 
the military could speed develop· 
ment of FCP engines so they would 
be ripe for production in three 
years. Otherwise, it may take as 
long as seven years to develop. 
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nounced and the injection timing is rap
idly advanced above this load. 

Although the Ford FCP engine is on 
test in a passenger car, the company 
claims it is primarily designed for com
mercial-vehicle use, especially in deliv
ery vans that stop for long periods with 
the engine idling. Under such condi
tions, the FCP engine uses less than half 
the fuel of a carbureted engine. 

Ford has a contract from the military 
to develop an FCP engine for the Mutt 
( M-151 ) military truck, the modem suc
cessor to the World War II Jeep. The 
Army's prime interest is the fuel-saving 
characteristic of the engine, a vital factor 
in an operation where 70 percent of the 
goods transported are fuels. 

In addition to the breakthrough in fuel 
economy we've talked about, the FCP 
engine needs no choke since the fuel mix
ture is always correct, no matter what 
the outside temperature. In tests, starts 
were made at 20 degrees below zero F. 

When driving the car, you notice the 
smooth delivery of fuel to the engine
no stumbling on acceleration, no fuel 
starvation on turns. This is all traceable 
to the fuel injection. 

The starting procedure. Though unique, 
starting is uncomplicated. You simply 
hold the accelerator to the floor when 
turning the key. This takes the fuel-ig
nition system out of the "idle" mode and 
puts it in the "power" mode. 

Power output of the test Lincoln was 
not up to par with the standard Lincoln. 
But developer Simko assured me that 
the results of dynamometer testing, which 
duplicated standard-engine performance, 

[Continued 011 page 1761 
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Watchdog is radio-controlled 
The German shepherd watchdog (above) 

gets a radio command from a night guard at 
the Los Angeles County Museum. The dog 

. 
' 

. ~.. ~ 
. • J ' • 

Bike has a five-speed stick shift 
AMF's Avenger makes cycling easier with 

its new five-speed transmission. Sprocketed 
derailleur gear is easily changed by moving 
the stick shift, which is mounted on the 
frame. The slick-looking high-riser bike has 
a 24-inch elongated wheelbase and hand
operated front and rear caliper brakes. The 
price of the bicycle is about $60. 

PICTURE NEWS 

has been patrolling the five-story museum in 
12-hour shifts for many years, but was only 
recently outfitted with a walkie-talkie, slung 
from his shoulder harness, to give guards 
greater control over him in emergencies. 

--

New minibike has plenty of oomph 
Here's an exuberant little rig for trans

portation or just plain kidding around-the 
Wren Deluxe. It has a 21;2-hp., four-cycle 
Tecumseh engine that can propel the bike 
up to 25 m.p.h. The machine weighs 69 
pounds and is 46 inches long. It has a foot
operated aluminum cam-action brake and 
twist-grip hand throttle. Price: $140. 
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o other storm on our planet can rna 
the intense destructive fury of 

tornado. So great are the forces in 
ture's wind-in-a-whirlpool that it 
take about 1,000 years of electric power 
the rate it is now consumed in the U ni 
States to equal the roiling energy 
tained in one giant twister . 

Can we ever tame such colossal ton~e 
• D r. T etsuya Fujita, University 

Chicago meteorologist, is confident 
this summer , by reliance on laser 
and far-seeing satellites, we can. 
wi th continuing photographic coverage 
changing weather systems, our to .u a , .... , 

warning system has been vastly ····'""··~ rnu·p j 

Prevention of twisters or dispersal of 
ready-formed ones will be a realiza 
goal. 

• At the Catholic University of Am 
ica, Dr. Chieh-Chien Chang is building 
tornado machine that will produce win 
of more than 100 m.p.h. It promises 
reveal vital information about low pr 
sure in the eyes and the high-veloci 
winds in the funnels of deadly tornad 

• At the U.S. Weather Bureau's Ge 
physical Fluid Dynamics Laborator 
meteorologists, with the aid of a gigan 
computer, STRETCH, are simulating t 
atmosphere of the earth. Approximati 
a day of weather requires 10 hours and 
billion computer operations. As yet, rna 
ematical forecasts stray from reality, b 

l 

the goal seems closer: near-flawless pred1 

J 



Last year 837 tornadoes in 42 states killed 117 people 
and caused millions in damage. Here's how science plans 
to fight the incredible energy of these storms 

By THORN BACON 

tion of what the weather will be in a day 
or a week. 

• At the National Severe Storms Lab
oratory, technicians are measuring and 
sampling storms with radar, lightning sen
sors, barometers, rainfall gauges, and air
planes, all to the end of listing the weather 
factors- more than 50- present when tor
nadoes strike. 

• Exciting news about tornadoes comes 
from Dr. Bernard Vonnegut of New York 
State University and from the New Mex
ico Institute of Mining and Technology. 
Thunderstorms and the twisters they 
spawn will be bombed with a chemical 
similar to the freon that cools your refrig
erator. The object is to suppress the ac
tivity of violent electrical discharges in the 
mushroom of clouds atop a tornado. 

• Another method to untwist a twister 
involves using rockets containing thou-

Deadly funnel of a tornado 
(opposite page) travels across 
Dallas, leaving a path of death 
and destruction. This 1957 
storm wrecked 800 homes, 
caused nearly 200 casualties . 
A 1965 twister sandwiched 
vehicles at r ight in Tampa. 

JULY 1968 

sands of tiny nylon filaments covered with 
a conducting material. Exploded in the 
whirling center of a tornado, the material 
would short out the giant electrical fuse 
that gives a tornado awesome power and 
movement. 

Each year in the U.S.-which is the 
world's chief battleground for twisters
rampaging tornado winds kill more than 
100 people and roll up property damage 
in excess of $25 million. 

Just a few weeks ago, shrieking torna
does- 40 in all- ripped across the Mid
west and South, killing at least 72, in
juring hundreds, and leaving thousands 
homeless. A total of 11 states suffered 
millions of dollars in damage. 

The "why" of tornadoes. Despite a half
century of recorded storm destruction, 
only in the last 10 years has science in
vented the sophisticated tools to plot the 

Continued 
• • 

51 



A tornado is a mammoth chimney with a racing flow of superhot air 

. : ... . . 

t 

·"t' 

i ' ' •" 
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For focusing in on tornadoes, NASA's ATS·C syn
chronous satellite, is capable of photographing, in 
color, weather patterns over the northern hemi· 
sphere. Scientists prepare movies from photos, taken 
every 15 minutes, to spot tornado-breeding situa
tions from cloud motions before tornadoes develop. 

Tornadoes are created in the laboratory by the ma
chine shown above, built by Dr. Chang. As its six
foot cage rotates at six r.p.m., it whips up a tor
nado-like vortex spinning at 1,600 r.p.m. 
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life cycle of a tornado. While there are 
still many questions to be answered- and 
argument rages among meteorologists 
about the concoction of weather that 
makes a tornado- many weather observers 
believe a tornado is actually a chimney 
with a racing flow of superhot air that 
stirs an eggbeater at the bottom. 

Tornadoes usually occur in severe thun
derstorms. The chimney is created by 
electricity in the thunderstorm which pro
duces huge energy discharges in the form 
of lightning. Dr. Vonnegut calculates that 
the energy contained in a moderate light
ning stroke is great enough to heat a tube 
of air 30 feet across and 10,000 feet high 
to the boiling point of water. 

Repeated lightning strokes down the 
chimney cause a drastic drop in the in
side air pressure. The air outside the 
chimney rushes in at the bottom to re
place hot air being drawn upward into the 
towering thunderhead, and a terrible ro
tating vacuum is fortned at ground level. 
It sucks up almost everything in its noisy, 
whirling path. 

How a tornado achieves forward mo
mentum is explained by Dr. Charles 
Moore, physicist at the New Mexico In
stitute of Mining and Technology. It 
comes, he says, from the velocity of winds 
pushing the clouds and the vertical stream 
of roaring air attached to them. 

Moore reports that a TV truck pacing 
a Scottsbluff, Nebr., twister along a road 
parallel to the storm's direction gave some 
startling facts about the whirl speed of 
tornadoes. By using the speed of the 
truck as a basis, the twister was calculated 
to be spinning at a velocity approaching 
the speed of sound. 

Some idea of the updraft velocity in
side a large tornado may be gauged from 
the report of Edward M. Brooks, a trained 
observer. He reported seeing a twister in 
June, 1938, at Abilene, Tex., create a cu
mulonimbus cloud that shot up 35,000 feet 
in 60 seconds-a speed of more than 400 
miles an hour. 

Fire storms. Bombing raids on Ger
many during World War II, Moore says, 
sometimes set off dreaded fire storms that 
illustrate the principle of heating that 
gives tornadoes such colossal energy. 

Copynghted material 



Boiling cloud formations like these, called mam
matus, spell tornado weather to those who know the 

A fire whirlwind occurred in Hamburg 
on July 27, 1943. There had been a heat 
wave and the night was sultry. A rain of 
explosives turned sultriness into violent 
heat. As a result of the sudden linking of 
several fires, a great chimney of superhot 
air was formed with temperatures ranging 
probably as high as 1,850 degrees. Sur
rounding fresh air was sucked in, causing 
forced ventilation. In typical tornado 
fashion, writhing funnels snaked down 
from an artificially created cumulus cloud 
and snapped large trees, tossing them 
about like flaming matches. Thousands of 
people suffocated in bomb shelters as 
ground-level oxygen was consumed in the 
holocaust of heat and flames. 

The weather brew that spawns natural 
tornadoes generally occurs when warm 
air, collecting moisture from the Gulf of 
Mexico, collides with a cold-air front in 
"Tornado Alley" -the Great Plains area 
which has recorded the greatest damage 
from twisters. 

Tornadoes are formed when the rising 
warm air is transformed into charged ice 
particles in a cloud. The exact process by 
which clouds become electrified as great 
thunderstorms is not precisely known. 
But it is known that nature can transform 
the low-grade steam of a thunderstorm 
into smaller concentrations of high-grade 

signs. Knowledge of what causes tornadoes, plus 
satellite photos, has greatly improved warning times. 

energy- energy equivalent to a tempera
ture of 63,000 degrees. This is roughly 
six times hotter than the surface of the 
sun. 

Once the confluence of air currents sets 
the stage for the onset of rain and light
ning, tornadoes can develop as a result of 
lightning making a rip in the atmosphere, 
creating the long tube of hot air that 
stretches from agitated clouds to the 
ground. 

Eyewitness reports. Many persons lucky 
enough to have survived the terrifying 
experience of looking into a tornado have 
verified scientific conclusions that a twist
er derives its power from immense dis
charges of lightning. Eyewitnesses have 
described the eerie glow near the bottom 
of the funnel or a burning cloud floating 
in the weaving axis. 

The incredible power of the gigantic 
spark plug inside a tornado staggers the 
imagination. Professor Marx Brook, of 
the New Mexico Institute of Mining and 
Technology, measured the electrical cur
rents accompanying a twister that struck 
briefly near the Tulsa, Okla., Geophysical 
Observatory of the Jersey Production Re
search Corp. on May 27, 1962. His re
port: 

"The electrical power level in a tornado 
[Continued on page 186] 
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Armadillo garage stacks inside 
inch-high false roof. It's 34 poly
ester sheets, taped together, that 
slide out of front and rear of 
plastic housing and drape over 
the car. The near-rigid envelope 
protects car against dust and 
prying eyes as well as sun and 
snow. When stowed, the assembly 
is fully enclosed by its endpieces.
IWV GmbH, 805 Freising, Land
shuterstrasse 13, Germany. 

Bright ideas frotn the 
I TER ATIO L I TORS 

Here's a sampling of the more than 1,000 
bright ideas from 18 European countries, 
North Africa, Israel, South Africa, and the 
U.S. that were displayed at the recent 17th 

Swinging trim-tab plates bolted to transom on either 
side of prop automatically pivot downward under 
load, lifting stern so boat planes at low speeds. 
Four-hinge linkage reacts to the upward pressure 
wave at low speed and tilts down. As the boat levels 
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annual Inventors Exhibition in Brussels, 
Belgium. Over two-thirds were from indi
vidual hopefuls, hatched in home workshops. 
The rest were produced by small commercial 

and increases speed, the plate trails flat to cut 
drag. Trim tab also corrects for passenger move
ment. Made of anodized-aluminum alloy in 14-, 18-, 
and 22-inch lengths, all 10 inches wide.-Novavia 
Export, Kronhusgatan 4, Gothenburg C, Sweden. 
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Hydro-pendulum clock, updated version of the age
old water clock, is accurate to four seconds a day. 
Water dribbled from a pipe on top falls through a 
series of rocking troughs that kick a pendulum into 
oscillation. The swing advances the second hand on 
its ratchet wheel, while the lowest rocking trough 
turns the interJocked transparent minute wheel and 
the hour wheel behind. Water is recirculated by an 
electric pump at a noncritical rate.-Hans A. Kuhn, 
Erlenwek 14, 3052 Zollikofen, Switzerland. 

HIBITIO 
firms showing new products for the first 
time. Some hit the jackpot; the business 
tally came to some $2 million in direct sales 
and licensing agreements. 

Variable-tint goggles change from clear to dark with 
twist of a knob. Sealed assembly has two outer 
sheets of glass with tapered inner faces. A wedge 
of glass, inside, seats against them. When the 
wedge is raised by turning knob, colored fluid from 

Clamp-on towbar keeps the tow at a fixed distance, 
eliminates jerking on starting and over-run on brak
ing. Clips at each end hook onto bumper, are ten
sioned by a wingnut. Ball joints seating against the 
contact plate permit movement in all directions.
A. Classen, 437 Marl i. W., Bergstr. 10, Germany. 

Retractable undercarriage rolls car tail crabwise 
into a tight parking space. The car is jacked up by 
the small wheels lowered by hydraulic cylinders 
powered by an engine-driven oil pump. A reversible 
electric motor then drives one wheel for the park
ing action.-Jose Guerrero, Olleria 12, Ronda, Spain. 

- = .. 
~ 

CAVITY AND FLUlu--. __ 

the reservoir is forced down into the gaps as thin 
films. The thickness of the films-and lens darkness 
-is adjustable. The idea can be applied to wind
shields and house windows.-Luis R. Aparicio, Av. 
Jose Antonio 57, Madrid 13, Spain. 
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Dodge· Polara will get a new and 
wider body, soft fender lines, and 
a Dar t-inspired grille design. 
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Pontiac Firebird will get this completely new front 
end while continuing the same basic body. 
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Oldsmobile 98 remains basically unchanged, but 
a new grille design will strengthen its identity. 
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Uncaln Continental gets minor facetift, avoiding 
direct competition with the new Mark...lll. 

Ofdsmobile F.a5 gets a new and more easily 
identifiable grille, continues short two-door body. 

all three features. These approaches to 
driving safety are new on American 
cars, and the designs involve major 
changes in construction and perfor
mance. 

GM's side-collision protection is de
scribed as a "chain" of steel running the 
length of ~.ach side of the vehicle. It 
s tops another car from climbing the 
doorsill and pushing into the passenger 
<.'Ompa rtment in an accident. It al:w 

Buick LeSabre looks really new, with flared wheel 
openings and a grille that is greatly simplified. 

Coupr grille acquires big-car appearance with 
concealed dual headlights n•rest the outer edges. 

. ' 

lmperl.tl finally gets a modern look. with sleek 
rounded_ lin•. clean grille. hideaway headlilhts. 

helps a struck car to bounce away from 
the fuH force-of another car. 

High-strength, low-weight steel beams 
welded to the inside of the doors form a 
box section of great .rigidity. The beams 
are eight inches high by two deep. In 
dra wings the beams look like guardrails 
you see on highways . 'lltey are pla~d 
horizontally, I 0 inches above the door
sill and are supported on each end h.v 
the d oor pHJar~. GM :-~oays the added 

Contimu·d 

Pontiac Grand Prix starts a new trend in GM 
styling, with a Mercedes-likP. grille design. 
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weight of the beams and related 
reinforcement adds up to about 49 
pounds. 

Fo:-d, and possibly General 
Motors, will have antiskid braking 
systems on certain low-volume 
models. 

In the Ford system, only the 
rear wheels will have antiskid. 
The complete system is made up 
of three principal parts: speed sen
sors in each rear wheel, a brake
pressure actuating unit, and a 
miniature computer. The system 
anticipates a rear-wheel lockup by 
sensing the too-fast slowdown of 
the wheels when the brakes are 
applied. It then releases the pres
sure on the rear brakes to allow 
the wheels to tum for a fraction of 
a second without brakes. Then 
brake pressure is automatically 
applied once again. This sequence 
of matching wheel speed to car 
speed is repeated until the car 
stops. 

Ford Mustang fastback, shown in the flesh, looks exactly 
like the drawings we published in our April issue. 

~.·;; . " . .... ··"(:.·v··~· 
" ..,; • ' #' I • . ..... . ' :· r . "· .. . . :, .: .. ..... . -·· . . ... . . . . . 

. .... ..,. . .. . . . ·~ . . . . . 
. . .. . ' . . ...,.~... .. ' • ' • • ' >' ' '•:A' .: .. ' .. ... . 

. . ........ • ·:) ' , !( ... . ~ 
. ·~·. ·;.<l 

• • • •• • • ! . ., ... 

·: 

i ' 

. ' 
.,. ···~ .. . . . . ) ·, 
. . . . 

. lfi"''t.:tff· t ; .. t • • • • • . • ... ·.·. ·~ -..;.... __ .·... . ... • 

Oldsmobile Delmont 88 shows new outer skin, bigger 
glass area, more interior room. The grille is all new. 

Ford's system allows the rear 
wheels to revolve 15 to 20 percent slower 
than the speed of the car normally would 
call for before releasing brake pressure. 

Antiskid will give the driver a 10 per
cent shorter stopping distance on slip
pery pavement. On dry pavement, it will 
match the distance of a four-wheel lock
up stop. 

We told you about Ford's controlled
crush front end in last month's PS. 

But safety is not the only subject of 
interest in the 1969s. Since last month, 
we have uncovered additional confiden
tial data: 

Ford. Mustang will give special names 

to two new series in its lineup, a luxury
loaded two-door formal hardtop- the 
Grande; a 2-plus-2 fastback-Mach II. 

In the big Ford you will see a number 
of small but interesting construction 
changes. Ford has what it calls "semi
hidden" windshield wipers. They do not 
recess under the hood as on GM cars, but 
are formed to blend in with the stainless
steel trim around the windshield. A new 
design on the big 1969 wagons makes it 
possible to open the tailgate without first 
rolling down the back window. This, 
along with new plastic fuel tanks, will be 
standard on big Mercury wagons, too. 

On the Galaxie, instru
ments and controls are 
placed right in front of the 
driver on a curved panel 
that "wraps around" the 
driver's line of vision. It is 
called ''Captain's Chair" 
instrumentation. The radio 
is placed to the left of the ' 
speedometer, and must be 
operated by the driver's 
left hand. 

Ambassador by American Motors is once again a new car. Vent win· 
dows will go, hood is longer, and wheelbase is four inches longer. 

General Motors. The com
pany will reduce the num
ber of body styles, too. 
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Mercury Marauder fender lines betray Pontiac in
spiration. Note air extractor on rear fender. 

Cougar adds a convertible body for next year. Note 
the Buick-like accent line in the side panels. 

For '69, you'll see two-door sedans 
dropped from some lines, mainly the in
termediates. In all, GM hopes to cut its 
body offerings by 15 percent next year. 
On the other hand, look for standardiza
tion of disk brakes on higher-priced mod
els like Cadillac, Olds 98, Toronado, and 
on high-performance cars like the Fire
bird 400. 

Firebird and Camaro will get a one
inch-longer wheelbase and all-new body 
skin. Firebird will have a combination 
chrome-rubber bumper., with the chrome 
part surrounding the air-intake opening 
while rubber extens ions , painted the same 
color as the sheet metal, frame the head
lights. Pontiac's Bonneville will have 
rubber bumpers front and rear. 

Side vent windows are dropped for all 
General Motors cars above intermediate 
size. Chevrolet's two-speed transmission 
is slated only for six-cylinder engine in
stallation, while all V -8 automatics will 
have the Turbo-Hydramatic. 

Chrysler. All 1969 Chrysler Corp. wa
gons will have two-way tailgates and the 
wash-and-wipe window-cleaner system. 
Chrysler's hidden windshield-wiper lay
out is an exact duplicate of the GM de
sign; the back lip of the hood comes all 
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Mercury Monterey gets longer wheelbase, sleeker 
proportions, stylish grille, clean side panels. 

Chevrolet keeps the same overall size but looks 
bigger. Fenders have new torpedo·line bulges. 

the way to the windshield. and the wipers 
are hidden underneath. The wiper arms 
are painted black to eliminate irritating 
sunglare. 

A new system of air conditioning, with 
outlets in the package tray under the rear 
window, is designed to provide even cool
ing in both front and rear. 

Most changed of the Chrysler lineup is 
the ImperiaL Its grille is a prime example 
of how extensive the change has been-it 
is made up of 64 different parts. The hid
den headlights are fixed in place. Just 
the covering, which forms part of the 
grille, moves when the lights have been 
turned on. 

American Motors. Most significant news 
from AM is the fact that, for the first 
time, the company is jumping whole
heartedly into the full-size-car market. 
Ambassador, with its new 122-inch wheel
base, will leapfrog Chevrolet, Plymouth, 
and Ford to become the longest-wheelbase 
car in the low-price standard group. Hid
den windshield wipers and ventless side 
glass arf' added. The company will drop 
some low-volume models, and concen
trate on selling its products in precisely 
defined, high-volwne segments of the 
market. D]J 
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By ED McMAHON 

The noted TV personality tells 
why-and how-he's customizing 
his recently purchased house 

you're blessed- or cursed (I'm 
never sure which) - with a master plumb
er for a grandfather, it's hard to look at 
a bathroom without itching to improve it. 
The old man's influence drew all my 
uncles and cousins into the same trade, 
and I'm sure I'd be there, too, if it 
weren't for the maverick strain that 
prompted my father to run away with a 
minstrel show. 

As a consequence, I've been kept hop
ping in my attempts to follow two paths 
of footsteps. Like my father, I've become 
an interlocuter of sorts, with one foot 
firmly planted in show business. But like 
the rest of my family, I'm fascinated with 
the mechanics of house construction. 

I 'i, t fl • 
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Which is why I'm never content to buy a 
house and leave it as I find it. When I 
shop houses, I evaluate their potential 
for change. I don't · feel I've made my 
family a home until I've remodeled a 
house to suit our own personal needs. 

I've been the route several times, and 
am now finishing up our latest home- a 
45-year-old three-story in Bronxville, 
N.Y., to which PoPULAR SciENCE sent a 
photographer for these pictures. 

Commuting problem. You might ask 
why I don't just build from scratch. Aside 
from the fact that you get less house for 
the money that way ( "They don't build 
'em like they used to" is more than an 
idle cliche) , it's not easy to find a desir
able plot within practical commuting dis
tance of most major cities, and I've got 
to be able to hop to NBC's studios in 
Manhattan on short notice. 

Besides, remodeling is a challenge. 
You can set your own pace, and (if you're 
willing to put up with a few rough edges) 

Continued 

Master bedroom 
needed own bath 

Upstairs bedroom was of 
generous size. but its 
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bathroom was a one-at· 
a·tlme affair "down the 
hall." McMahon decided 
to sacrifice corner of the 
bedroom (center photo, 
right) and knock down 
wall between a closet and 
old bath. New space 
measures nearly eight by 
14 feet. First photo shows 
bath from entry door 
with framing completed; 
lfi-1f: r:lflll~ f~ f:·~IITi() Ville! 
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House in Bronxville, a residential suburb 
north of Manhattan, was built in 1923 and 
needed much interior remodeling. Living 
room is at left, master bedroom above it. 

Close touch with work is maintained by Ed 
McMahon despite busy television schedule. 
As glamour bathroom for master bedroom 
1s framed out, Ed checks with carpenter 
Marvin Wunsch on floor plan they drew up 
(reproduced below, left). At right, he puts 
boyhood knowledge to work in discussing 
tub hookup with plumber Jay Carroll. 

r • 
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Rustic contrast is supplied by textured hardboard 
panels and walnut-stained pine battens filed and 
gouged for hand-hewn effect. Lally column is 
sheathed with similarly treated one-by-eights. 

Brick-patterned vinyl tile is carried up foot-rest 
bar platform. Face of bar is walnut hardboard panel 
cut in triangles to turn grain into square pattern. 
Joints are covered by battens to match wall beams. 

Social corner features octagonal poker table with 
custom-fitted top that lets it double for refresh
ments. Top is walnut hardboard with one-by-four 
pine lip stained to match. Note corner " window." 
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A former owner's bomb shelte 

enjoy your home while you work on it. 
· And even if you lack the time or skills 

to do the job yourself, you can involve 
yourself in both the planning and the 
execution by working closely with your 
contractor, carpenter, or plumber. It 
helps, of course, if you talk their lan
guage, and I've always been grateful for 
my experience at running pipe, installing 
paneling and electrical outlets, and tack
ling major home improvements such as 
laying a flagstone patio or adding a dor
mer window. 

Planning is what counts. As profession
al demands claim more and more of my 
time, I find I must-often with real reluc
tance- tum most actual handwork over to 
others; but I've been careful not to lose 
contact with the jobs under way. And 
I've devoted what time I still have to 
planning each project, exchanging ideas 
with the workmen, and sketching out so
lutions that will customize the house. 

Without such involvement, I can't see 
much point in ripping up an existing 
house. Just as the house you buy rep
resents someone else's ideas of what a 
home should be, any changes you make 
won't reflect your own personality if the 
only role you play is that of check signer. 

Unless you offer specific guidance from 
the first, you'll end up having to live with 
your carpenter's decisions- which will 
probably be based on how he's done pre
vious jobs. What he does for you will be 
about as personalized as those showcase 
rooms that result when people tum their 
homes over to an interior decorator. Such 
rooms look as if they've been lifted 
straight out of a women's magazine, and 
the only personal taste they reflect is that 
of the decorator. 

I'm not saying you shouldn't be open 
to expert suggestion. In planning ses
sions with my carpenter and plumber, I 
always welcome their opinions-but not 
until I've a fair idea of what I want. The 
master bath we've just finished is a case 
in point. Even before we'd set the final 
size, my wife and I plowed through doz
ens of magazines and product brochures. 
We finally found what we wanted in a 
color booklet published by Eljer Plumb
ingware. One of the photographs showed 
a handsome green-and-white bath with 
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the basement made way for an elegant rathskeller bar 

Roman arches. I sat down with graph 
paper to sketch out a scale floor plan to 
adapt this arrangement to the space we 
could spare. 

My plumber and I determined how to 
place the fixtures to tie in with existing 
lines- which resulted in a layout exactly 
reversed from the Eljer brochure. With 
my carpenter, I worked out a template 
for the arches ( it's shown, across saw
horses, in a photo on a previous page) . 
These arches are marine plywood faced 
with Fonnica. Hinged doors on the two 
rear alcoves permit simultaneous use of 
facilities without loss of privacy. 

We've slept with plaster dust and con
fusion for a month or so, but the results 
. are well worth it. 

Finishing the basement. Another big 
challenge the house offered was the base
ment. Previous owners had left it unfin
ished-except for the woman who'd in
stalled a massive bomb shelter back in 
the '50s. Once this was ripped out, I 
could have simply paneled the area, done 
the floor and ceiling with standard ma
terials, and left it at that. But why? For 
very little extra money, we could create 
something all our own- a needed enter
tainment center for our teen-agers, and a 
room I could make good use of for those 
late-night planning sessions that are part 
of any telecaster's life. 

A rustic rathskeller motif promised 
a festive air. So my carpenter and I put 
our heads together. I had to talk him into 
a simulated window effect I wanted in 

Living-room bookshelves 
were custom-designed to 
fill wall, with focus on 
portrait of McMahon's 
son Jeffrey. False draw
ers behind center chair 
are slides for turntable 
and tape deck, wired to 
stereo speakers in base 
cabinets at either end. 
Plywood valance and half
round moldings glued to 
doors add final touch. 

the focal corner. We achieved it with 
yellow plastic panels in a bottle-glass pat
tern, framed out so we could mount fluor
escent fixtures vertically on the wall be
hind. It takes the curse of the cave off 
this underground setting. 

I also wanted our freezer and water 
heater readily accessible but completely 
concealed. Our solution was to frame 
around them so we could carry our panel
and-batten wall treatment past them, 
providing bifold doors of the same ma
terial as shown ( top, facing page) . 

The carpenter contributed many de
tails. Diamond-matching the walnut
grained panels across the front of the bar 
was his idea. And he had to convince me 
to let him "hand-hew" all the battens . 
What sounded like a costly, time-con
suming chore actually went very quickly. 
We just "killed" all the corners with un
even filing and nicked the faces up a little 
with a gouge. 

How it works. If you can't do the job 
yourself, you've got to be even surer of 
what you want before you start. You 
probably won't be around to figure out 
every detail as the work goes on. But if 
you and your contracted help understand 
the aims of the job from the start, it 
becomes a cooperative effort. 

And if your experience is anything like 
mine, you'll find them grateful to be 
working with someone who knows what 
he wants- and who wants something per
sonalized enough to offer them a change 
from their routine. II1J 
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A technician dusts revolver for latent prints, then . . . 

Speed print kit makes 
permanent fingerprint record 

in 15 seconds 
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places Polaroid CU·5 camera over gun, and .• 

By producing photographs in se<~Ol'1lC1SI 
the scene of a crime, the close-up camera 
ing used by the police technician above 
already helped to break up a burglary 
The Polaroid CU-5 has a built-in ele!ctJro 
flash; a power pack with a 510-volt 
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Gyrocopter flies on 
VW engine power 

This new model o 
the tiny Bensen gyro 
copter flies with a 
air-cooled Volkswage 
engine. It can be buil 
from a kit at a cost o 
less than $1,000, in 
eluding engine. Th 
64-hp. VW engine i 
uses gets about 3 
m.p.g. The Bensen B 
8V gyrocopter has 
range of 150 miles 
cruises at 50 m.p.h. 
and can churn up 
top speed of 65 m.p.h 
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rmanent record is made of print in seconds. • 
• 
• 
• ,res 1,000 high-illumination flashes. Shut- • 

r speed is 1/60 second; an //45 lens open- • • g gives great depth of field. A spacing • 
rme clips to the camera face to eliminate • • ~using. The camera is in use by Miami • 
'la.) and New York City police. • • 
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New two-piece nail grips hard 

I 
I 

This Swedish-made nail is designed for at
taching door frames, battens, banisters, and 
the like. You first pound in the outer tube 
section (left), then drive a wire nail through 
the tube, which has a ramp near the bottom 
that steers the point out sideways into the 
adjacent material. No drilling is needed to 
get the Hema-nail through concrete blocks. 

PICTURE NEWS 

GM steering column goes to war 

Gls in Vietnam ride down a river in a 
Navy Armored Troop Carrier (photo) , the 
seats of which are supported by the outer 
jackets of G M 's collapsible steering post. 
The jacket helps cushion the shock of mine 
explosions. Each seat and platform has eight . 

Powered surfboard makes it easy 

A jet engine on this surfboard takes you 
out on the water without paddling, so you 
can coast in with the waves. Made by Alpha 
Jet Industries, Anaheim, Calif., the board is 
12 feet long and can hit 10 m.p.h. on its two
cycle engine. The jet-propulsion system 
eliminates need for a propeller, which could 
be dangerous to a surfer. 
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PHOTOS BY BILL TETLOW 

In wet-suit vest and baggies, Gannon gets ready by 
rubbing his board with slip-resistant paraffin. 

With lightweight board on his head, author leads2 
surfers to the beach in search of the perfect wave .. : 
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Precarious technique of the author (left). How pros do it, photo above. 

-

A fish-eye view of the thrilling, punishing, 
and maddening sport that turns the beach set on 

By ROBERT GANNON 

Y ou see surfers in the movies or on TV 
and they're having a lot of fun, right? 

Everyone's laughing, awash with joy, alive 
with pure pleasure, with the wonderful
ness of it all. 

It's a put-on. Those aren't grins. 
They're grimaces. They're leers of pain 
- from back:..; still stinging from that last 
spill, shoulders smarting from being 
ground into the sand, unbearably sore 
board-rubbed knees and insteps, and most 

of all, from the teeth-chattering cold. 
I know. Because though I'm not what 

surfers call a hot-dogger, I have gradu
ated from gremmie class to ho-daddyness. 

What happened is that I figured I was 
missing something. If wobbling atop a 
seagoing ironing board can turn you on, 
then it's for me, I thought. Groovey. 
And then there are all those chicks hang
ing around ... 

Continued 
. 
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Our neophyte surfer found that paddling out where 
the waves are is the toughest part of the sport. 

Everyone else seemed to be surfing. 
"Here on the West Coast we have more 
than one million active surfers," estimates 
Mike Sagar, executive director of the 
U. S. Surfing Assn. "And on the East 
Coast there's just a shade less than that." 
California has so many surfers now that 
municipalities are going all out to elimi
nate them. 

"A few years ago in Orange County, 
where I live, there were 25 different surf
ing spots available any time of the day," 
says Sagar, who has been surfing for 14 
years. "Now I can think of exactly four 
spots, and two of them are restricted as 
to hours, and the others charge to get in." 

In Miami, Joe Marci, partner in Surf
board House, says that "four years ago 
there weren't four surfboards. Today 
there's hardly standing room. One day 
this area had 31 boards stolen." 

Joining the surfers. For my debut I 
went to the mecca of East Coast surf
dom: Gilgo Beach, on New York's Long 
Island. In nearby Farmingdale, John 
Hannon runs Hannon Surfboards, the 
oldest quality board producer in the East. 

Surfboards in various stages of com
pletion lined the walls of his shop, and 
there was enough acetone, fiberglass, and 
resin in the air to make it vibrate. A 
half -dozen young men- each sunburned 
a golden umber-smoothed and "glassed" 
boards. The place looked industrious. 
But anytime someone comes in and an
nounces that the surf's up, in five min
utes the shop is deserted. 

The surf wasn't up that morning, but 
the place emptied anyway. The prospect 
of gaining another convert was all the 
excuse needed. And soon I found myself 
68 I POPULAR SCIENCE 

Practicing prone paddling in calm water prepares 
Bob Gannon for rough going that lies ahead. 

zinging out toward the beach, nine-foot 
surfboards nestled atop the car just like 
they're supposed to. 

On the way my mentors tried to pre
pare me. "When you get out there sliding 
down a wave," said one, "you'll suddenly 
know this is it; it's just you and the 
ocean." 

"Yeah," said another. "You get a good 
wave and it's just the best thing that 
ever happened to you." 

Added a third: "Man, the whole sea 
vibrates. Sometimes I get so stoked from 
it all I just go blah and flop off the board." 

Okay, I was ready. 
My instructor, a sunbaked 19-year-old 

named Paul Cowan, outlined the theory. 
"It's simple," he said. "You paddle out 
beyond the breakers and sit astride the 
board, waiting for a wave of the right size 
and shape. When it comes, you paddle 
toward shore until the swell begins to lift 
up and push you forward. Then, at just 
the right moment, you stand up, and by 
shifting your weight and moving your 
feet, direct the board down the slope, 
keeping with the wave. It's simple," he 
repeated. 

Taking the plunge. So, outfitted in a $30 
rubber wet suit ( to me, Long Island water 
is always frigid) and a pair of garish, 
knee-length semipantaloons called "bag
gies," I was ready to groove. 

In the water your first problem is to 
get out beyond the waves. You paddle 
out either stretched prone or kneeling. 

Stretched out, you're arched so you can 
see where you're going, working your 
arms in unison, breaststroking. Soon your 
arms feel like dropping off at your aching 
shoulder muscles. 

Copynghted material 



A fine wave comes along, and Gannon scrambles 
madly to gain an upright position for riding it. 

Even worse is the kneeling position. 
Here, besides paddling, you're balancing 
atop the wobbly, 22-inch-wide board. It's 
exhausting. And then there's all that 
climbing back again each time you fall 
off the thing. 

When the waves are huge, the trick to 
get through them is to flip the board over 
and hang like a sloth until the waYe 
passes. (I wasn't very good at it. ) 

Waiting for that wave. Out there final
ly, you sit with the board facing shore, 
and you keep looking over your shoulder 
for the wave, and soon your neck begins 
to cramp. Then out 100 feet or so a swf>ll 
grows. "Ah, nuts," you say to yourself. 
because the wave looks as if it will be a 
good one, and you'll have to try to ride 
in. Because that's what you're out here 
for, isn't it? 

So you still your shivering, pull your
self to a kneeling position on your now 
sore-pulsing knees and ankles, and pump 
those weary shoulder muscles for speC'd. 

Suddenly you feel the rear of the board 
rise, and around you, just at the edge of 
your peripheral vision, the swell appears 
with maybe just a ripple of white. You 
start sliding down the hill. Quickly you 
swing your feet between your arms and 
stand up in the typical surfer's crouch. 
You're up!- and one, two, three you're 
down. 

"Hot stuff," you think as the saltwater 
squirts through your nasal membranes. 
The wash grinds your face into the bottom 
and loosens your fillings. But at least 
that time you didn't get zonked by the 
board. 

You rub the stinging water from your 
eyes, find the board, and paddle out again. 

Riding the perfect wave had a far from perfect end· 
ing, as shown in photo above. This causes bruises. 

By the end of that first day I was so 
tired that when I finally came staggering 
in I kept getting knocked down by one
foot wavelets. I dropped my board and 
just stood there with my arms hanging. 
But I knew I wasn't paralyzed; I was 
~haking too much from the cold. Paul 
took one end of my board; I couldn't car
ry it all myself. 

Back at the car everyone else was say
ing how great the surf was, how jazzed 
they were. 

Making a surfboard. On my next trip 
to .Jack Hannon's shop, I watched a board 
being made- a $175 model that was being 
turned out by Bruno Huber, one of the 
East Coast's top board shapers. With an 
air-filtering mask strapped to his face, he 
started with a fat slab of plastic foam 

[Continued 011 page 170 ] 

Special Hannon surfboard is being roughed out by 
Bruno Huber. He uses a power plane before hand· 
finishing. Completing a board takes eight hours. 

I 
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PICTURE NEWS 

Speedy new system for extinguishing fires in racing cars 
A racing driver's greatest hazard-the 

cockpit fire-can now be detected and ex
tinguished in less than a second with this 
compact automatic device (above, left). The 
lifesaving extinguisher is similar to one every 

Golfer tees off on Golfomat course. His drive into 
the screen is electronically timed by computer. 

Golfers now play champ courses 
in their own living rooms 
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airliner carries to fight engine fires. It opti
cally detects a fire and sends an electrical 
signal to a control box, which triggers a 
stream of DuPont's Freon FE 1301 fire-ex
tinguishing chemical, as seen at right. 

.. 
~~ ·~ ... 

. . . 

Computer tells golfer where ball landed so that he 
can line up his second shot to the green. 

You can play 18 holes on some of the most 
famous golf courses in the country indoors
without walking-thanks to the ingenious 
Golfomat game which uses color slides and 
electronics to simulate real conditions. The 

C.opynghred m< 'n..:tl 



. . 
. . . . 

. 

. 

. 
·. 

·~ .. ·-

NSU launches a new Wankel 
twin-rotor stern drive 

PICTURE NEWS 

• . 

. 

' • 

--
Wankel-loving mariners had a chance to try this 

new powerful stern-drive NSU, recently unveiled, at a 
Hamburg, Germany, boat show. The IO combines the 
twin-rotor engine from the NSU R0-80 Sedan [PS, 
Sept. '67] with a hefty stern drive. It has a 60.7-cu.-in. 
displacement that puts out 130 hp. at 5,500 r.p.m. It's 
cooled by fresh water circulating through a heat-ex
changer fed with sea water via an auxiliary pump. 

-

1= . . 

When golfer reaches "green," projector shuts off; 
he putts from distance marked on artificial grass. 

links are projected on a screen. Then you 
tee off and drive the ball against the screen. 
The ball's flight time from tee to screen is 
measured electronically and the distance of 
the drive computed. 

New vessel dredges up a mess of clams 

Florida marine biologists are using this 
hydraulic dredge in an attempt to boost har
vesting of edible clams in coastal waters. 
J ets stir up the bottom, allowing material to 
be scooped up. More jets force solid objects, 
like clams, onto a moving conveyor belt. The 
clams come off the belt all cleaned and 
ready to go to market. 
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By Dr. Wernhervon Braun 
Director of NASA's George C. Marshall 

Space Flight Center, Huntsville, Ala. 

• 

hen our seventh and final Surveyor 
perched on the moon near the great crater 
Tycho and radioed back what it found, 
early this year, it capped a series of his
tory-making feats by NASA's tripod
shaped spacecraft. 

Five Surveyors of the seven launched 
successfully soft-landed on the moon. 
Surveyors I, III, V, and VI fulfilled the 
program's primary aim-testing sites in 
the moon's flat mares, or "seas," for 
coming Apollo manned landings. 

Little excavating tools on Surveyors 
72 ! POPULAR SCIENCE 
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The first chemical analysis on another 
heavenly body is made by Surveyor V's 
nuclear "chem kit," seen lowered on 
nylon string to surface of moon in Se~ 
of Tranquility. A ribbonlike cable feeds 
power to the instrument and brings back 
its data to be radioed to earth. 

In preflight trial at Pasadena with a test· 
model duplicate of Surveyor VII, excavat· 
ing tool picks up "chem kit" by knob a~ 
its top to place it over a trench dug by 
tool (bottom of photo) . Surveyor VII was 
the first and only one of the seven to be 
equipped with both of these devices. 

III and VII scooped up lunar soil, 
weighed it, and dug trenches in the 
moon's surface. "Chern kits" in cube
shaped gold boxes, lowered to the ground 
by Surveyors V, VI, and VII, told what 
lunar soil and rocks were made of. Mag
nificent TV pictures, sent back by all five 
successful Surveyors, revealed still more 
about the lunar surface. 

Only now are geologists ready to in
terpret this wealth of fascinating new in
formation. Here is what the Surveyors 
find the moon's surface is really like: 

What the Surveyors tell. Walking on 
the moon will be a bit like treading on 
wet sand. You will leave footprints, but 
you will not sink. Wheeled vehicles will 
leave tracks but will not get mired. And 
the rocket exhaust from a landing Lunar 

C.opynghred m< 'n..:tl 



Surveyor VII's excavating tool starts digging a new 
trench, after scooping out the one to right of it, on 
highlands of moon near Tycho crater. Operator 
pushing buttons at Goldstone console, 240,000 
miles away, controls motions. After making these 
trenches, versatile tool placed chemistry set on pile 
of dug-up soil, to get a subsurface analysis. 

Cross on this striking Lunar Orbiter photo of great 
56·mile-wide Tycho crater shows nearby landing 
place of Surveyor VII. It could visit this scientifical
ly intriguing region of moon because earlier Sur
veyors had completed program's primary task of 
checking prospective Apollo landing sites in flat 
mares near lunar equator. (All photos from NASA.) 

Wielding chem kits and digging trenches by 240,000-mile 
remote control from earth, soft-landed Surveyors reveal what 
lunar surface's rocks and soil are really like 

Module will not blast a deep crater. 
Early in our Apollo program there had 

been grave concern whether a spacecraft 
landing on the moon might be swallowed 
up in a deep layer of dust. Some scien
tists thought the moon's surface, unpro
tected by an atmosphere from relentless 
bombardment by micrometeorites over 
millions of years, might have been turned 
into a powdery sort of quicksand. Photos 
televised by our crash-landed Rangers 
before impact, such as a picture of a loose 
rock resting on the lunar surface, gave the 
first strong evidence to the contrary [PS, 
Nov. '64]. Now the Surveyors have put 
an end to the "quicksand" bugaboo
both by surviving a landing, and by ac
tually measuring the properties of the 
lunar soil. 

At four widely separated sites, on the 
level mares selected for our first A polio 
landings, the Surveyors find soil of amaz
ing uniformity- giving confidence that 
our astronauts will not touch down on 
traitorous and unpredictable terrain. 

Facts and figures. Typical soil of a 
mare consists of very fine particles of 
about 1/1,000-inch diameter, interspersed 
with coarser ones and rocks. The fine 
particles have a definite tendency to stick 
together, in a kind of cold-welding pro
cess that occurs in the absence of an at
mosphere. (Some particles even clung to 
Surveyors' metal parts when thrown hard 
against them. ) 

As measured by the Surveyors, the 
uppermost layer's bearing strength can 

Continued 
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If Apollo astronauts 
could land on made
to-order ground, says 
Or. von Braun, our 
specifications would 
come close to what 
Surveyors have found 
on surface of moon. 

be put this way: Suppose you gently set 
down on the moon's surface a full beer 
can-five square inches in area and weigh
ing a pound on earth, but only 1/s of a 
pound on the moon. It would sink in 
only about ~-w of an inch. (If its moon 
weight were a pound, it would settle 
about a quarter of an inch.) 

Bearing strength of the lunar surface, 
like that of snow, increases with depth. 
The moon's soil would be compacted to 
a depth of about an inch by a load of 
three moon pounds ( 18 earth pounds) 
placed on a half-dollar (one square inch) . 
The same coin would sink in about two 
inches deep under a load of eight moon 
pounds ( 48 earth pounds) . 

How did the Surveyors tell us so? One 
way was with their feet. A strain gauge 
reported the force, often upward of 1,000 
pounds, with which each of a Surveyor's 
three legs struck the lunar surface. Sub
sequent TV views showed the depth of the 
footpad's impression in the ground. 

Digging tools tested soil. The little ex
cavating machines on Surveyors III and 
VII contributed bearing-strength mea
surements, and others of interest. 

Called a surface sampler, each elec
tric-powered tool had a toy-size scoop of 
six-cubic-inch capacity, with a movable 
door. Mounted on a lazy-tongs arm with
in view of a Surveyor's TV camera, the 
scoop could be raised or lowered, swung 
through nearly a third of a full circle, and 
extended to five-foot reach. It could be 
pressed downward, or dropped from 40-
inch height, to gauge the soil's strength 
by the impression made-and drawn back 
toward the craft to dig a trench, with the 
flow of current showing the effort re
quired. 

Some 240,000 miles away, the tool's 
operator sat at a console of the Gold
stone tracking station in California, push
ing buttons that actuated the device's 
four electric motors. The scoop responded 
with enough vigor to dig a trench two 
inches wide, 30 inches long, and seven 
74 POPULAR SCIENCE 

inches deep- modest in size but, a proud 
Surveyor-team member pointed out, "the 
greatest excavation ever dug by man any
where, except on earth." 

The versatile tool could weigh a scoop
ful of soil, too, by indicating the amount 
of current needed to elevate it. 

One cubic foot of the porous material 
forming the uppermost layer of the lunar 
surface weighs about 50 earth pounds, 
the Surveyors report. As little as two 
inches beneath the surface, it weighs 
about twice that much, or 100 earth 
pounds. This is about the density of 
normal dry sand. 

What is the moon's surface made of
rock and soil like the earth's, or minerals 
new and strange to us? First answers 
have come from a device amounting to a 
miniature chemistry set, called an alpha 
scattering instrument, carried on the lasf 
three Surveyors. 

The five-pound kit occupied a six-inch 
cubical box with polished gold-plated. 
walls to reflect away lunar heat, and a 
wide white skirt to support the open bot
tom. On command, a Surveyor lowered 
it on a nylon string about 30 inches to the 
ground. Radioactive curium in the box 
bombarded the lunar surface with alpha 
particles, able to penetrate just the top 
1/1,000 of an inch of soil. 

Some particles bounced back and de
tectors smaller than a dime measured 
their energies- which gave a telltale indi
cation of the kind and approximat 
amounts of various chemical elements in 
the small sample examined. 1 

Analyzing the moon. History was mad~ 
by the first on-the-spot chemical analysi 
of another celestial body, last September, 
when Surveyor V lowered this instrumen 
to the surface of the moon. Just as i 
earth rocks, the report came back, th 
most abundant elements were oxygen ( 5 
percent of all atoms) and silicon ( 19 per 
cent) . Smaller amounts were measured o 
aluminum, calcium, magnesium, iron, an 
sodium. 

From these preliminary and tentativ 
figures, and the assumption that the oxy 
gen is tied to other elements in oxides 
NASA scientists calculated the likely pr 
portions of chemical compounds present 
The result identified the lunar material a 
earth-like basalt- similar to the volcani 

[Continued on page 182 



I'd like 
to see them 
make ••• '' 
) RAWINGS BY DANA RASMUSSEN 

relescoping hitching tube 
m boat trailers. You'd 
Jar k, then launch or load 
~our boat without getting 
:he car wet.-Russell Crit
;enden, .Menlo Park, Calif. 

uges on reels for trolling or deep-sea fish
. They'd indicate the length of line let 

t and eliminate need for a marked line. 
D. N. Myers, Neffsville, Pa. 

solar-battery radio with power cells built 
to the top of a beach umbrella. Why keep 

1u.~ .u.u..u6 down batteries with all that sun 
?-David Gangel, Akron. 

ne lias his own pet idea of a gadget that lie u:ould 
see in gene ral use. What's yours"? We will pay $5 

each one published. Please u se Government postcards 

' 

\ 
Illuminated tape rules to prevent errors in 
reading. A piggyback flashlight would light 
up markings when you're working in poorly 
lighted areas.-Fred Lettino, NYC. 

A pedal-operated opener for unlocked cE>llar 
doors. When working outside, with arms full , 
you'd step on the pedal to raise the flaps. 
-Norman Gramchuk, Port Alberni, Can. 

only. Send to ILTS Edito r, Popular Science, 355 L exington 
A r:e., SYC 10017. \Vrite your name and address clearly. 
Contributions cannot be ack11ou:lcdged or returned . 
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We believe the NorbyejDunne Report is the best 
car-testing formula achieved by Popular Science in 
20 years. It is far more than a seat-of-the-pants 
impression. Test conditions are rigidly controlled, 
and test results are recorded with the most modern 
instruments: a Tracktest 11 fifth wheel" (speed), a 
Tapley meter (deceleration), a Mintex pressometer 
(pedal pressure). Every car is put through a unique 
standardized handling test. Finally, the results are 
impartially analyzed by an outstanding two-man 
team, and reported to you. 

-Ernest V. Heyn , Editor-in-Chief 

Datsun's PL-510 had exceptional 
traction on the sand at Bridge
hampton, due mainly to its in
dependent rear suspension. Note 
that the wheels hang straight 
down with practically no camber. 
Only the front-drive Austin had 
better traction in loose sand. 

These subcompacts fill a need 
that-except for the Rambler 
American-Detroit has ignored 

By JAN P. NORBYE/ PS Automotive Editor 

and JIM DUNNE/PS Detroit Editor 

T irerl of driving through city and sub
urban streets with an empty car more 
than six feet wide? Had enough of park
ing an 18-foot-long vehicle in a 20-foot 
gap? M any people are, and they're turn
ing to small cars with price tags around 
$2,000 that have the power to tackle high
way traffic with a full load. 

Toyota Corona {left) 
comes nose to nose with 
the Austin America. Dat
sun's PL-510 {upper left) 
and the Sunbeam Arrow 
(right) complete the quar
tet of $2,000 cars. All are 
four-door except the Aus
tin. The Japanese cars 
have dual headlights. 

One such car is the Rambler Americar 
-and it has pretty stiff competition frollij 
foreign cars, especially from Japan. Toy 
ota sold 32,996 cars here in '67, Datsu~ 
33,908. The Sunbeam Arrow is the lates1 
Anglo-American coproduction, followin~ 
Chrysler's take-over of control of Rootes 

When the $1,998 MG 1100 was replace( 
by the $1,845 Austin America, we kept i 
in this test, though by price it now belong! 
with the Kadett, Cortina, and Fiat [PS 
June] . 

We had several surprises-some good 
some bad. For instance, we'll tell youl 

• Why the car with the biggest engin4 
was not best on acceleration. 

• Which car surprised us by its smoot! 
off-the-road ride. 



. :. : ~· ' . 
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• Why the Austin has such fantastic 

handling precision. 
• Which car struck us as lacking in 

quality. 
• What the Japanese designers forgot 

about rear-seat passengers. 

. -· ' ' ' . ... 
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This test shows a car's ability to stop 
quickly, in a straight line, after repeated use 
of the brakes (as in stop-and-go highway traf
fic). Ten stops from 60 m.p.h. at one-minute 
intervals with half-g (16 feet per second per 

Toyota proved disappointing in the braking test. tak
ing over 200 feet to stop from 60 m.p.h. after warm
up. It had all the typical faults of hot drum brakes, 
with grab, single-wheel locking, and fade. 

' ' " 

. . .. . . " 

PHOTOS BY BILL MORRIS 

second) deceleration are followed by a final 
stop for maximum deceleration (minimum 
braking distance) from 60 m.p.h. in a 12-foot 
lane without wheel locking. 

Results Distance Pedal Pressure 

Austin 162 ft., 3 in. 100 lb. 

Datsun 172 ft., 8 in. 80 lb. 

Sunbeam 153 ft., 3 in. 105 lb . .. 
Toyota 208ft. 120 lb. 

The Toyota's drum brakes were a dis
appointment. Not only was it difficult to 
stop the car, but the brakes were erratic 

Continued 

Sunbeam was best in the brake test. with a stop
ping distance of 153 feet three inches f rom 60 
m.p.h. Pedal pressure was moderate (no power 
assist) ; front-wheel disks suffered no deterioration. 
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when hot and the car slewed left and 
right before coming to a standstill. 

The 0-60-m.p.h. test is intended to show a 
car's ability to reach cruising speed from 
standstill. The 0-80 test shows its high-speed 
power reserve. The 25-70-m.p.h. test simu
lates a highway merging situation or passing 
on a two-lane road. 

Results 0-60 0-80 25-70 
Austin 32.2 sec. 42.2 sec. 
Datsun 21.4 42.0 20.5 
Sunbeam 24.2 51.0 28.0 
Toyota 22.6 46.9 26.7 

The Toyota, with the biggest engine, 
was only second best, mainly because of 
its two-speed automatic. The Datsun 
proved quickest because it has an ex
tremely willing. overhead-camshaft en
gine and a three-speed automatic. The 
Austin, with less than 78 cubes, was out
classed. By the same strict standards we 
set for the VW last month, we cannot 
recommend it for turnpike driving. It 
has absolutely no power reserve at tum
pike speed. 

This test shows a car's ability to make an 
emergency maneuver at cruising speed. The 
right lane is blocked at a given point. The left 
lane is blocked 120 feet beyond. Each car 

In lane change, Toyota had some body roll during 
this high-speed handling test, but felt completely 
stable. It was the best-balanced car and needed no 
steering corrections following move into new lane. 

78 I POPULAR SCIENCE 
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makes the two lane changes in succession, 
and the test is repeated until safe maximum 
speed is established. 
Results: Austin 57 m.p.h., Datsun 60 m.p.h., Sun
beam 56 m.p.h., Toyota 55 m.p.h. 

The Austin was uncannily surefooted 
in this test. Front-wheel drive and low 
engine weight combined with quick rack
and-pinion steering gave it clearly su
perior handling precision. With the Aus
tin, it was possible to straighten out after 
passing the first barrier and then make a 
separate turn to avoid the second. With 
all other cars, you never stop turning the 
wheel but go from left to right in one 
move. The Toyota had some body roll 
but felt just as stable as the very flat
riding Sunbeam. The Datsun proved the 
fastest, although strong understeer caused 
the front wheels to lose sidebite and rub 
off speed. 

This test shows a car's ability to negotiate 
narrow, winding roads or heavy city traffic 
with sharp corners, stopped buses, and dou
ble-parked trucks. The car is driven as fast 
as possible on a snake course through pylons 
spaced at 48 feet. 

Results: Austin 30 m.p.h.; Datsun 30 m.p.h.; Sun
beam 30 m.p.h.; Toyota 32. 

In this low-speed traffic weave, the 
Datsun was limited by a combination of 
understeer and slow steering response; 
the Sunbeam by lifting of the inside rear 

Sunbeam stayed flat, like a sports car, in all the test 
maneuvers. In an extreme situation, the driver can 
provoke oversteer to aim the little car in the right 
direction ahead of the actual lane change. 

C.opynghred m r I 



wider and wider on the turns. The Toy
ota proved perfectly balanced and was 
limited only by tire sidebite on all four 
wheels. 

Because of the automatic transmis
sions, we were prepared for heavier gas 
consumption, and we were not surprised 
at the Sunbeam's 19.5 m.p.g. or the 
Datsun's 19.8 m.p.g. But the Toyota 
proved easier on the gas than expected, 
with 21.4 m.p.g., and the Austin was 
thirstier than expected, with 20.4 m.p.g. 

What sort of value do you get for your 
$2,000? These cars are four-seaters, 
thoug.h five can squeeze in. Interiors are 
generally very well finished, and floors 
are fully carpeted. All have good heaters 
and flow-through ventilation (except the 
Austin) . All have generously sized mir
rors, inside and out. The simple instru
ment panels are patterned on modern 
U.S. designs, but there is no illumina
tion of small controls for night-time use. 
All have hand-operated parking brakes. 
Each car has some flaws and some ad
vantages that we'll describe in detail. 

These cars also contain some ideas 
that may prove better than Detroit's, 
such as a dimmer switch wired to the 
tum-signal lever, and push-on, push-off 
radio and heater switches. However, we 

~u!;tin engine is placed across the chassis in the 
•v::.~ of the car, and drives the front wheels via a 

r·speed automatic transmission housed in the 
nkcase. This layout saves a lot of space. 

• 

found some of their ideas far from ideal, 
such as a horn button at the end of the 
turn-signal stalk. 

The Austin's best feature is its front
wheel drive, giving it not only superior 
handling precision but also better trac
tion in the wet (and in loose sand) . It 
also impressed us with its outstanding 
back-seat room. 

We loved the combined inside door 
handles and locks. They resemble the 
Chrysler type, but with a locking mech
anism that lets you tell at a glance 
whether the door is locked or not. 

The Datsun, with its all-coil suspen
sion, gave an excellent big-car ride, on 
good roads or bad, with a full load or 
driver alone. The high-grade ride is em
phasized by a tight, solid body, low road 
noise, and an almost total absence of 
wind noise. It's the only car in this group 
without vent windows on the front doors, 
which gives it superior forward and side 
visibility. 

Front seats are well designed, gener
ously padded, and obviously expensive 
(but have no recliner mechanism) . The 
seat texture is a weavelike vinyl designed 
to keep passengers cool over long dis
tances. The instrument panel has been 
designed with full regard for crash safety, 
and small controls are sensibly grouped 
and within easy reach. Wiper arms carry 

Continued 
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Single-overhead-camshaft engine is the first thing 
you notice when you open the Datsun 's hood. 
Service accessibility was good but not outstanding. 
Norbye's left hand holds the distributor cap. 
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Locking lid for gas filler is a stand· 
ard and good feature on the Oat· 
sun. The ignition key opens it, but 
the trunk·and-glovebox key won't. 

Smooth-edged tilt-up door han· 
dies on the Datsun were easy to 
operate, and they look smart, too. 
They do not add to car width. 

Squareback styling on the AuS! 
America has been combined w 
a reasonably large trunk. Sp;t 
wheel, gas tank are under fla: 

an airfoil to keep them on the windshield 
at high speeds. The outside door handles 
offer remarkable ease of operation and 
look smart. 

is outstanding. The spare-wheel position 
is eminently practical (see photo) . 

The Sunbeam has truly modem design 
and excellent space utilization. The 
pleasant interior is well laid out, with 
large glass areas and bright colors. It's 
the only car in the group with reclining 
front seats. Its under-hood accessibility 

The Sunbeam handles like a sports 
car, with a flat and somewhat stiff ride. 
It proved faster around Bridgehampton 
race circuit than the more powerful Jap
anese cars because of its superior road
holding. 

While the ventilation system in the 
Japanese cars is dependent on vehicle 
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DIMENSIONS (inches) AUSTIN DATSUN SUNBEAM TOYOTA 
America Pl-510 Arrow Corona 

AI Ground clearance . . . . . . . . . 6 . . . . . . . . . . . . . . 6.9 . . . . . . . . . . . . . 6.7 . . . . . . . . . . . . . 7.1 
A2 Front leg room (max.) . . . . . 42 . . . . . . . . . . . . . . 43.5 . . . . . . . . . . . . . 42 . . . . . . . . . . . . . . 42 
A3 Front head room .... . .... . 37.2 ............. 36 . . ......... ... 36.8 ............. 37.5 
A4 Rear head room .......... 33.7 ............. 33.3 ..... . . . .... 33.6 ... . ......... 33.5 
A5 Rear leg room (min.) . . . . . . 40 . . . . . . . . . . . . . . 36 . . . . . . . . . . . . . . 35 . . . . . . . . . . . . . . 38 
A6 Wheelbase . . . . . . . . . . . . . . 93.5 . . . . . . . . . . . . . 95.3 . . . . . . . . . . . . . 98.5 . . . . . . . . . . . . . 95.3 
A7 Overall height . . . . . . . . . . . . 53 . . . . . . . . . . . . . . 55.1 . . . . . . . . . . . . . 56 . . . . . . . . . . . . . . 55.9 
B1 Overall width . . . . . . . . . . . . 60.4 ... ... ... . . . . 61.4 . . . . . . . . . . . . . 63.5 . . . . . . . . . . . . 61 
B2 Overall length . . . . ....... . 146.7 ... . . . ...... . 162.2 ..... ... ... . 169.5 . ... .. ...... . 162.4 
B3 Front track . . . . . . . . . . . . . . 51.5 . . . . . . . . . . . . 50.4 . . . . . . . . . . . . . 52 . . . . . . . . . . . . . . 50 
B4 Rear track . . . . . . . . . . . . . . . 50.9 . . . . . . . . . . . . . 50.4 . . . . . . . . . . . . . 52 . . . . . . . . . . . . . . 50 
8 5 Front h ip room ..... . .... 47.5 ............ 50.6 ... .. ... .. ... 47.8 ............. 46.5 
B6 Rear hip room . . . . . . . . . . . 50.5 . . . . . . . . . . . . . 50 ... .. .... ... .. 48.7 . . . . . . . . . . . . . 49 

SPECIFICATIONS _ 

81 

Engine type . ... .. . . .... . ... OHV 4-in-line . .. .. . SOHC 4-in-l ine .. .. . OHV 4-in-line .... .. OHV 4-in·line 

• 

Bore & stroke ............... 2.78 x 3.20 in . ...... 3.30 x 2.90 in . . . .... 3.21 x 3.25 in ...... . 3 .46 x 3 .07 in .. 
Displacement ... ............ 77.9 cu. in .. ... . ... 97.3 cu. in . ........ 105.2 cu. in ........ 115.7 cu. in. 
Compression ratio ...... . . ... 8 .8 :1 ....... . .. . .. 8 .5:1 . ....... ..... 8.4:1 .. .. ..... .... 8.0 :1 
P~wer @ r.p .m ........ ...... 58 @ 5,250 .. ...... 96 @ 5,600 ........ 73 @ 4,900 ........ 90 @ 4,600 
Torque @ r .p.m ..... .. . .. ... 69 @ 3,000 . .. . .. . . 99.8 @ 3,600 ...... 99 @ 2,700 .... . .. . 110 @ 2,600 
Driving wheels .............. Front ... .. . . . ..... Rear .. . ....... . . . Rear .......... . . . Rear 
Axle ratio . . ... . ....... . ... . 3.76: 1 ....... . ... . 3.70:1 ........ .... 3.89:1 ..... ....... 3.70:1 
Transmission . . .... .... ..... 4-speed BMC .. . . . . 3-speed B-W ...... . 3-speed B-W ....... 2-speed 

automatic automatic automatic Toyoglide 
T!res .· . . . .............. .. .. Dunlop ........ ... Bridgestone ....... Goodyear ......... Dunlop 
Ttre SIZe .. .. ........... .... 5.95-12 .. ...... .. . 5.60-13 ... ... .... . 5.60·13 .... . ... ... 6.00· 13 
Turning diameter . ....... .. . . 36.9 ft ... . .... .... 31.4 ft . ........ . .. 33.5 ft ............ 32.5 ft. 
Turns, lock to lock ........... 3.5 .... . .... . ..... 3.2 ........... . . . . 3.3 ...... ...... . .. 3 
Brakes .. . . . . ............. . Disk/ drum . ....... Disk/ drum . ..... .. Disk/ drum . . .. .... All drum 
Front springs .... ... .. ... . .. Hydrolastic struts .. Coil ........ ...... Coil .............. Coil 
Rear springs ...... .. . . .. . . . Hydrolastic struts . . Coil .. . ...... ..... Leaf . . ... ........ Leaf 
Curb weight .. ....... .... . .. 1,932 lb .......... . 2.117 lb .... . .. .. .. 2,195 lb . .... . ... .. 2,360 lb. 
Basic price ... ... .. .. .. . . .. . $1,845 ............ $1,996 .. .......... $2,086 ... . .. . .. .. . $1 ,870 
Price as tested ... ... ..... . . $1,845 ........ . . .. $2,161 . . . ..... ... . $2.251 .......... .. $2,035 
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nbeam trunk has about 13 cubic feet of useful 
ace, and the spare-wheel mounting is ingenious. 
u need not touch your luggage to get the tire out, 
d a quick-release clamp holds it in place. 

speed for air flow, the Sunbeam's fresh
air intake is led through the fan duct, so 
you can get a stream of fresh air even 
when the car is standing stilL 

The Toyota stands out for the tough
car feeling it gives you as soon as you 
ride in it. The body never utters a sound, 
even at 30 m.p.h. on rough terrain. Its 
boulevard ride off the road was a revela
tion, and its handling on bad roads set it 
apart from the other cars. On the high
way, also, it's a remarkably quiet family 
sedan. The interior is particularly well 
finished, with extras like a socket for an 
optional inspection lamp, a reset-button 
odometer, and assist handles above the 
doors. In addition to the roomy glove 
box, there's a wide shelf below the in
strument panel. 

WORST FEATURES 
Austin's cockpit layout is by far the 

worst feature. The steering wheel is al
most flat, as in a bus, and is set askew to 
the chassis center line. The pedals are 
offset to the right, with the steering col
umn coming down left of the brake pedal, 
almost precluding left-foot braking. The 
floor-mounted transmission selector is 
less than knee-high, and you have to look 
down to see which position you have se
lected. At night, gear identification is 
impossible except by ear or by shifting 
up to Drive and counting the notches 
back again. Front seats are small and 
give the driver very poor thigh support. 

Other drawbacks include a loud hum 
from the engine/ transmission unit at 
highway speeds. Rear windows crack 
open at the rear edge, do not roll down. 
The only body style is a two-door sedan. 
Instrument panel and heater controls are 
designed without regard for crash pro-

[Continued on page 189] 

Austin cockpit was not satisfactory. Note short t rans
mission selector on floor, and small size of brake 
pedal (which is mounted well over to the right). 

• 

' 

• 
Seating comfort and space in t he back of t he Austin 
was amazing. With the center armrest folded back, 
t he seat is wide enough for t hree persons. 

• 

Sunbeam alone had reclining front seats. adjustable 
by a handle at base of backrest. We liked the gener
ous window areas and bright colors inside this car. 
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Explosive charge anchors fence post. Deto
nating a small charge in the tapered end of 
this hollow post would spread and anchor the 
points in the hardest ground. To avoid 
buckling the thin walls of the post while 
sledging it into place, a solid rod and cap 
would be inserted. These would be removed 
so the charge could be dropped in, then re
placed to confine the blast. 
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e Ideas 
from the 
In entors 
DRAWINGS BY WILLIAM CASTIMOR 

Logger chips and pipes wood. 
Small trees could be utilized 
more economically, accord
ing to this recent patent. by 
reducing them to chips deep 
in a forest and piping the 
chips to a pickup point near a 
road or waterway. The engine, 
of this self-powered tractor 
would drive both chipper and 
blower. Pipe sections would 
be added as the chippet 
moved deeper into a tre 
stand. Chips are valuable fo 
composition board or paper

1 

Cycle pedals on water. Watertight metal o 
plastic drums fitted to a tricycle frame wou 
keep this water vehicle afloat and navigab 
in either shallow or deep water. Fins on th 
front drums would propel the cycle-forwar 
or backward-when the rider pumped th 
pedals. The wide stance of the buoya 
drums would make the tricycle stable an 
sufficiently safe for use by children. 
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Ladder bracket grips paint can. You wouldn' t 
have to m ove a paint can before moving a 
ladder if it were held to the rungs with this 
nonslip, nonslop bracket. Sliding arms would 
~rip two rungs as well as the top and bottom 
:-ims of the can. The bracket would hold pails 
1s well as bail-less cans. and could be moved 
rung to rung without disengaging the can. 

-

ruck rail loads cargo and carrier. Suspended 
rom a slide-out conveyor rail, this fork-base 
.and truck could be used to load, shift, raise, 
r lower palleted cargo. An overhead arm 

he following l!<l tents have been issued on these inven
ons: Tree chspper- N o. :J.:J56.116 to P . G. Brundell 
1d K . Jo:. A . Jonsson. Gavle. Sweden'; Post anchor-No. 
.']05.985 to H . T . D ean. W illiamsport. Md.; Water 
vcle-No. :1.249.084 to T. Plants. De Witt, A rh.; Lad
~r bracket-No . .'l . .'J12.441 to D . A. Molenda . Nort/1 
·oyalton. Ohio: Heated scoop-No . .'1.299.8:]8 to H . N. 

: 
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Heated dipper scoops ice cream smoo:hty. 
Mild heat applied to the aluminum bowl of 
this plug-in ice-cream dippe r would makE' it 
easy to scoop hard-frozen ice cream a nd 
would keep it from sticking to th e scoop. A 
thermostat would let the exposed metal gE't 
warm. but not dangerously hot , and insulat
ors would keep the handle cool to t he touch . 

. . . . . 
.. 

. . . 

• . . . ~ 

. . . 

' . 

• 

' . 

. . 

would steady the load while it was being low
ered or moved in or out of the van. With 
cables detached, you could wheel away the 
hand truck and its cargo in the usual way. 

T hietje , K ennewick. W ash. ; Carrier-No . . '1.295,881 to 
S. W . W orthington. Waterloo. l ou·a. 

Copies of patents may be or&!red. by number. from 
the Commissioner of Patents, W ashington, D.C. 202:11, 
at 50 cents each. 1'o write to an inventor. if the address 
above is insulficient. address him (by name and patent 
number J in c:are of the Commis.<rioner of Patents. 
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The new Sportfisherman may not cure "coho fever," 
but it will make the sport more fun 

By JIM ROE I PS Boating Editor 

T hroughout many parts of the country 
there has sprung up a thing called "coho 
fever." It is suffered by fishermen who 
are dedicated to going after this variety 
of salmon. It is particularly virulent in the 
area of Lake Michigan, which was seeded 
with about three million of the fish. Many 
other waters have been similarly stocked. 

Now Evinrude has come out with a 
brand-new boat ideally suited for the 
sport. Called the Sportfishennan, it has 
been dubbed the "coho charger" by the 
eager fishermen who have had a preview 
go at it- for it gets them out to their fa
vorite fishing grounds fast. 

The Sportfisherman will be available 
this month, but PoPULAR SciENCE had a 
chance at it last April, and we promptly 
checked out the boat where the test would 
be most meaningful-out in Lake Michi
gan's choppy water. 

Of course, this is not just a Lake Michi-

Coho charger gets out there fast. Rods in holders 
at the stern have lines extending straight down. 
Multikeel hull dampens chop effect; smooths ride. 
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gan boat. It's a tough and rough fishing 
craft that will give a good account of it
self offshore in either ocean or the Gulf, 
as well as all the Great Lakes. 

The new boat began with a 19-foot ver
sion of Evinrude's Gull-Wing hull. This 
fiberglass craft has already proven its sta
bility and seaworthiness in waters all 
over the world. It does indeed fly like a 
bird on smooth water. In a nasty chop, 
its triple-keel effect gives it excellent sta
bility. It doesn't tilt even when almost 
everyone rushes to one side. As a luxury 
family runabout and ski boat, this hull 
has given a great account of itself, usu
ally powered by a 200- or 210-hp. stern
drive engine. 

A fisherman's requirements, however, 
are a bit different. So the first thing Ev
inrude did was to install a 120-hp. stem 
drive. This gives greater economy for ali
day trolling. Our test boat was clocked 
at 36 m.p.h. off Milwaukee. And we had 
a full 24-gallon fuel tank, three men, and 
complete fishing and safety gear aboard. 

Continued - - . 
I I 

Gull-Wing design is shown in this head·on photo. 
It gives the Sportfisherman her stability and 
easy handling in rough water. No problems here 

C.opynghred m< 'n..:tl 



I Roomy is the word for the new coho charger. Un· 
> cluttered cockpit has plenty of room f or tackle 

~ Sportfisherman easily handles four lines. Two are 
1 rigged from rods in holders amidships, with lines 
• extending up and out from the outriggers. Trolling 

boxes, ice chests, and fuel tank for the auxiliary 
six-hp. outboard. Beam is seven feet, four inches. 

was com fortable and easy, both with t he regular 
120·hp. inboard and with the six·hp. outboard. 
Mu ltikeel dampens chop effect for better fishing. 
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Here's fishing tackle in the fishing box. A place for 
everything and everything in its place is the order 
of the day in this new boat. All gear tucks neatly 
out of the way m handy stowage compartments. 

Coho fishing-or any kind of fishing offshore
needs a lot of equipment. Here is some of the gear 
installed on the PoPULAR SCIENCE test boat-includ
ing safety devices and necessary fishing tackle. 

A 120-hp. engine powers the Sportfisherman, in 
stead of the 200-210 job used in the same hull type 
for the family runabout. The 120 horses proved 
ample, however, giving a top speed of 36 m.p.h. 
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The Sportfisherman also comes with 
these items as standard equipment: power 
tilt for the stern drive, tachometer, fuel 
gauge, ammeter, bilge pump and bilge 
blower. And there are a few other appe
tizing items that had not yet been fully 
worked into the specifications when we 
made our test. 

For an auxiliary, if we needed it, our 
test boat was rigged with a six-hp. Evin
rude outboard as an economical source 
of standby power. And some people like 
to troll with a light outboard instead of 
with the 120-horse inboard. We tried it, 
and it had plenty of power for trolling 
even with a moderate chop on the lake. 
The outboard wasn't connected to any 
steering device, but we found the boat 
responsive by turning the steering wheel 
and using the regular stern-drive lower 
unit as a rudder. 

Fancy fittings are fine when you expect 
to have bikini types aboard. But for coho 
charging you want a working boat. This, 
Evinrude gives you in the new Sport
fisherman-removing the lounge seats 
and leaving the entire after three-fourths 
of the large cockpit free and empty, with 
lots of room for fishermen to move around. 
The boat handles four lines with ease. 11!1 

Specifications: Evinrude Sportfisherman 

Dimensions •.• • ••.• •. •• .. ...... .. Overall length-19' 
Maximum beam- 7'4" 

Performance •... ... ... .. . Slow troll to over 32 m.p.h. 1 
Seating .... . ............... . 2 bucket seats forward ~ 

Hardware & equipment .. . Washable vinyl flooring, bi lge 
pump and blower, battery, electric power 
tilt, trailer bow-eye, bow and stern lift
ing eyes, four deck cleats . glove com
partment, bui It-in ski and rod storage 
troughs, rear-view mirror 

Windshield ... ..... One-piece windshield with air vent, 
1 on Rogue without deck hatch 1 

Fuel tank .. . .... .. .... . .. .. 24-gal. fuel tank in stern 
Capacity . ... . .......... .... .. ... . .... . ... 1,800 lb. 
Cockpit area . .... .......... . . ..... . ... .. . 55 sq. ft. 
Weight .... ... ........................... 2,400 lb. 
Flotation .... 35 cu. ft. high-density polyurethane foam 

SPECIFICATIONS FOR 120-HP. 
STERN DRIVE IN THE SPORTFISHERMAN 
Horsepower ....... .................•. . •..• •.. 120 
Number of cylinders .. . ... .• ..•. . .• .. ............ 4 
Bore and stroke .... .. ........•....... . 3.88" x 3. 25" 
Displacement . .. .... .. ... ........•.•. . .. 153 cu. in. 
Compre~sion ratio ... . . . .. ....••... . .......... 8.5:1 
Type of engine . .... . .... ............ ....... 4-cycle 
Weight (basic unit without shipping carton) . • .. . 568 lb. 

(approx .) 
Full-throttle r.p.m. . ....... ........... .. 4,000·4,400 
Electrical ... 30-amp alternator- full transistor regulator 
Spark plugs ..... . ... ...... . ... AC-44N or comparable 
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WHAT'S NEW 

BOATING 

Another winner from Winner 
They call this fiberglass run

about "Wildcat., Its 17-foot hull 
features a high-performance deep-V. 
design, a spacious cockpit, and a 
one-piece wraparound rear deck 
gunwale. It takes outboards up to 
125 hp. for speeds to 42 m.p.h. and 
stern-drive power options of 120 to 
225 hp. Approximate boat weight is 
1,000 pounds, load capacity 1,950 
pounds. Winner Boats, Inc., Box 
449, Dickson, Tenn. 37055. 

Keep your weather ear tuned 
No thinking boatman goes off

shore without a weather-watching 
radio aboard. Zenith's 13-transistor 
Royal 92 Weather Command has 
one of its three bands permanently 
tuned to 162.55 mHz-the VHF
WB frequency used by weather bu
reaus for continuous forecasts of 
local marine weather. It also has 
AM and FM bands. Zenith Sales 
Corp., 1900 North Austin Ave., 
Chicago 60639. 

A Cutlass for coho fishing 
Chris-Craft's 22- and 26-foot Cut

lass models are well suited for coho 
salmon fishing. They have a broad 
beam and a cuddy cabin well for
ward to provide a roomy cockpit for 
fishing chairs and gear. Hulls are of 
lapstrake construction, with a sharp 
sheer and convex bottom designed 
for ocean going. The 22-footer with 
210-hp. inboard power peaks at 39 
m.p.h. Chris-Craft Corp., Pompano 
Beach, Fla. 33061. 

Jet drive for your outboard 
Engineered to fit all Johnson and 

Evinrude 40-hp. electric-shift or 
100-hp. motors and all Chrysler 75-
and 105-hp. motors, this accessory 
converts an outboard to jet power. 
Inside the cone-shaped housing is a 
rotor that attaches to the shaft in 
place of the conventional propeller. 
Hall Marine Corp., 134 Nassau St., 
Princeton, N.J . 08540. 
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Handling on soft ground or dirt ramps is easier 
when you push your t ra iler with the front bumper of 
your car instead of pulling in t he standard manner. 
It gives you increased maneuverability and safety. 

Th is tandem-wheel trailer was designed specifically 
for V hulls. Vertical and horizontal adjustments give 
you support for every contour of the boat. 

Designed for 16-18-foot boats, this trailer is en
gineered to travel safely at turnpike speeds, or at 
a sedate rate over bumpy country roads. 

Choose and use your trailer right, 
and you'll preserve your boat and 
double your fun afloat 

by CHARLES MEYER 

Picking the right boat trailer can ex
tend your boating range by thousands 
of miles. Making a poor choice can pos-

1 sibly damage your hull, create traffic 
hazards, and even cause costly accidents. 

A quality boat trailer is a skillfully en 
gineered dry dock. A flimsy, bargain 
priced rig can be a traveling boatman' 
Waterloo. When balanced and fitted t 
your hull, a trailer provides maxim"""'" 
hull support, effortless portability, work 
free launching and loading, and a sensibl 
platform for off-season storage. 

Newcomers to pleasure boating wil 
scrimp and save to buy the best hull an 
engine available, then cheerfully settle fo 
a cheap, inadequate trailer. They'll spen 
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A well-balanced boat-trailer combination makes it easier for you to travel long 
distances on an Interstate Highway or over back-country roads. It calls for less 
driving effort. For greatest safety on the road, keep your tires properly inflated, 
don't weave between lanes, and be sure to stay on the right at all times. 

BOATING 

a small fortune on marina or boatyard 
maintenance for their boat- and leave the 
trailer exposed to the elements with nary 
a drop of lubrication. 

More boats are damaged ashore by 
makeshift, inadequate trailers than by a 
raging sea. More hulls contract fatal dis
eases on land than afloat. 

New houses and new "boat-motor-trail
er" combinations have much in common. 

Your dwelling needs electric appliances, 
heating, and other essentials before you'd 
dream of moving in. The hull and pro
pulsion power are the raw essentials of 
boating; the trailer is of prime importance 
since it's the boat's home away from the 
water. Figuring that your boat may spend 
up to 95 percent of its life on the trailer, 
it isn't impractical to allocate about 20 
percent of your boating budget to it. 

Continued 

• • • 

An inside look at a portable dry dock 
Maximum protection of your cnft calls for proper utilization of 
eac:h roller, cradle, and atoppinl device of your boat trailer. Con· 

. eentrate the basic su~rts where the .weight of the boat is, and 
learn what type of support Is best for your particular hull. 

NSKIO 
~El 
l KBOARD DIRECTIONAL LIGHTS 

AND CONNECTOR 

ADJUSTABlE 
REAR CRADlES 

tO lii£It Bl E 

AOJUSTABL£ 
fRONT CRAOL£ 
AS SLY 

ADJUSTABLE 
WINCH·STAND--, 

OOUBL( 
SAFETY 
CHAI 

HEAVY-DUTY 
KEEL ROLLERS 

BOW STOP 

MECHAN·,\... "'
TILT-JACK 
ASSEMBLY 

PARKING 
JACK 

HYDRAULIC-SURGE 
BRAKE SYSTEM 
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Golden Rod trailer shown above has a dual-purpose 
spare-tire mount that is also a dolly to ease the 
job of moving your boat and trailer around. Wide 
tires help to give traction off pavement. 

Dutton-Lainson unit has convenient spare-tire car
rier that's designed for any trailer tongue up to 
three by tour inches, with rim tightened as shown. 
It functions as a support for unhitched trailer. 

Buy a better trailer. Get one slightl~ 
oversize so you can trade up to a large1 
boat next season. If you intend trailer 
ing approximately 100 miles this year 
set your sights on a rig that will easil) 
roll 5,000 miles. You'll discover that i· 
pays off in the long run. 

Initial considerations. Some skipper! 
berth their boats at a dock or marina 
using a trailer only at the beginning anc 
end of their nautical season. This is trul) 
minimum trailering, and they'd be a~ 
well off renting for the occasion. If cir· 
cumstances force you to buy, get ar 
unpretentious rig, preferably from thE 
used-merchandise columns of your loca 
newspaper. Chock your hull securel) 
with planks or other cradling devices dur· 
ing your brief trips over secondary roads 
Jack the rig clear of the ground and sup 
port it with cement blocks or wooder 
boxes over the winter months to take pres 
sure off the tires. 

Don't consider this as a functiona 
highway trailer for regular use. Basica 
ly, it's a dry dock for raising the hull s 
you can paint the bottom or store her du 
ing the off-season. 

The short-haul trailerman is a weeken 
skipper who pulls an outboard rig les 
than 50 miles. As long as he avoids ove 
loading, bouncing at speed over rutt 
roads, and other common trailering pi~ 
falls, he can get by with a moderateli 
priced rig close to the load limit pr~ 

If you run a dry trailer, it will soon 
break down. Check wheel bearings 
before and after each season's 
use. They should also be inspected 
from time to time during an ex
tended trip. Submersion or heat 
expansion may make grease leak. 

A good trailer-tongue stand should 
be light in weight, fold up com
pactly, and provide three-point 
support. The one shown above has 
those qualities. Its coupling device 
locks securely to prevent acciden· 
tal movement of the rig. 

A gearing system like the 
the 2,500-pound, two-speed 
above has a triple reduction 
and a brake. This makes retr 
operation safe and easy. You 
catch your clothing or han 
winch rope in this type of 
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Hold-down device, consisting of a 
strong chain, two-inch eyebolt, 
tension spring, and sturdy, extra
wide hook, helps keep a trailered 
boat from bouncing when on rough 
roads. It's plated to resist rust. 

Stern tie-down shown above is 
made of top-quality white-nylon 
webbing. A tension spring at one 
end of the unit hooks to the frame. 
It also has a cam-action safety 
lock that attaches to the trailer. 

scribed by the manufacturer. If you're 
in this category, your trailer needs fre
quent adjustment check-overs ( to make 
certain the boat rests on all rollers and 
pads), plus gentle handling. It should be 
lubricated, bolt heads tightened, rollers 
freed, wheel bearings packed, and have 
other standard maintenance at least once 
every season. 

With web straps adjusted to the 
proper length to match your boat, 
the buckles are secured. Attaching 
and removing the tie-down is easy 
-a job that takes just a few sec
onds under normal conditions. 

While floating, a boat is supported by 
the entire surface of water bearing on the 
hull. On a trailer, she rests on a series of 
rollers or cloth-covered pads, chocked lat
erally by pivoting braces, tied down with 
shock cord or some variety of canvas 

[Continued on page II -1 ] 

An extension was needed for this trailer hitch so 
the owner cou ld clear the rear entrance door of his 
Jeep pickup camper. The rig has power winch and 
parking jack for launching-retrieving ease. 

Tire 
Load 

Capacities 
How much air should you 
carry in your trailer tires? 
This Boating Industry 
Assn . table gives load 
capacity with various in
flations, at 50-m.p.h. max
imum speed, for common 
trailer-tire sizes. Achieving 
a balanced ride often de
pends on trial and error; 
try different combinations 
of fore-and-aft pressures 
to get the best .ride. 

Tire Size 

4,80/ 4 .00 X 8 

4.80/ 4.00 X 8 

4.80/ -1.00 X S 

5.70/ 5.00 X 8 

5.70/ 5.00 X 8 

5.70/ 5.00 X 8 

6.90/ 6 .00 X 9 

G.90/ 6 .00 X 9 

6 .90/ 6 .00 X 9 

6.90/ 6.00 X 9 

4.80/ 4.00x 12 

5.30/ 4.50 X 12 

5.30/ 4.50 X 12 

6.00 X 12 

6.00 X 12 

Ply 
Rating 

2 

4 

6 

4 

6 

8 

4 

6 

8 

10 

-1 

4 

6 

4 

6 

30 35 ~0 

380 

380 -t20 450 

380 20 450 

575 625 

575 625 

575 625 

785 S50 

785 850 

785 850 

785 850 

545 550 595 

640 700 760 

640 700 760 

855 935 1.010 

855 935 1,010 

Load Capaci ty at Various Inflations 

45 50 55 60 65 iO 75 so 85 90 95 100 

485 515 545 575 GOO 

-!85 5 15 5-15 575 GOO 625 650 675 700 - ?5 
I -

665 7 10 

665 710 750 790 830 8G5 900 

665 710 750 790 830 865 900 930 965 l,OOO 1,030 

915 970 1.080 

9 15 970 1.080 1.125 1,175 1,270 

915 970 1.080 1,125 1.175 1,225 1,270 20 ~65 1..410 11150 

635 680 715 755 790 

810 865 915 

810 865 915 960 1J)05 5 1J)90 5 

1.090 1,160 1,230 1.290 
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Little one-lunger is so small you might 
doubt its power to move a lightweight 
bike-but it puts out a full seven horse· 
power and takes the bike to 57 m.p.h. 

The instrument panel is simple but com· 
plete. The speedometer shows maximum 
cruising speeds in trail gearing, top 
speed, and number of miles covered. 
No hooks, straps, nuts, or bolts hold seat 
on-just a hinge and two suction cups. 

It may look like a glorified girl's bike, but it will do a man's 
job. The Honda is at home in the rough or on the street. 

By JIM DAVIS 

otorbikes that will let you zip along the 
highway at nearly 60 m.p.h. usually will 

not let you climb rough mountain slopes or cross 
rivers. The Honda CT 90 does both with equal 
ease because of its dual-range transmission. To 
switch, you merely flick a lever. In either range, 
you have four forward speeds. And the clutch is 
completely automatic. 

Before I get into the transmission details, let 
me tell you that this little Honda is one of the 
finest and most unusual on-and-off-the-road mo
torcycles to hit the American market. 

Really, the CT 90 looks like an overweight bi
cycle with the engine slung beneath the main 
downtube. But did you ever hear of a bicycle 
with a top speed of 57 m.p.h.? The tiny overhead
cam engine delivers peak power at 8,500 r.p.m. 
and seems to thrive on high revs. Front and rear 
wheels have springs that give a good highway 
ride and can also take the jolts of rough terrain 
without shaking the rider to pieces. 

No clutch? Now, let me explain the transmis
sion. The little bike doesn't even have a clutch 
lever. If you were to peek inside the clutch hous
ing, you'd see an ordinary-looking multiplate 
clutch-but for one detail. On the outboard side 

~ 
I 
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you'd see a set of counterweights riding on springs. 
As engine speed increases, centrifugal force 
throws the counterweights out. This compresses 
the override springs, and cams on the face of the 
counterweights press against the clutch disks. It's 
as simple as that. Those of you who can remem
ber looking inside an old Victrola phonograph 
will have seen practically the same thing. 

Counting the ratios in the standard gearbox 
and adding those produced by the dual-range 
subgearing, the CT 90 has eight forward speeds. 
All the trail-gearing ratios are quite "short," but 
first gear is out of this world. It works out to 
52.904, which means that every time the rear 
wheel turns once, the crankshaft rotates almost 
53 times! I felt as if I could almost climb a tele
phone pole in that first gear. For street use, you 
merely flick the lever back into normal position. 

The pressed-steel frame may be heavy, but it's 
also extremely rigid and just about impossible to 
bend. My neighbor backed his automobile over 
his son's CT 90, and all the damage we could find 
was some gouges in the yellow paint. 

Perched on top of this frame is a small single 
seat. If you pop the two suction cups ( that's right, 
I said suction cups ) that hold it in place, you'll 
find the gas tank and filler cap. (Some leakage 
around the filler cap was the only flaw that I 
found in the bike, but use of a thicker gasket 
should take care of this. ) The tank holds 
less than two gallons, and if that doesn't seem 
like very much, remember that this little motor
cycle will average around 175 miles to the gallon. 
For 50 cents, you could get a pretty good start on 
a tour of the world. 

The suspension. The front wheel is carried in a 
"bottom-link" type of suspension. That's about 
as simple a setup as you can find on a motorcycle. 
It consists of a shock absorber, a rebound spring, 
and a small arm that pivots on a rigid mount. 
The other end of the arm holds the spindle and 
wheel. As the wheel bounces, the pivot arm moves 
and the shock-and-spring unit absorbs the jolts. 
Most heavier bikes use an oil-damped telescopic 
front suspension, but this lightweight machine 
just doesn't need it. 

The rear wheel rides in a swinging-arm suspen
sion system- common on most modern bikes. The 
arm is mounted on the frame and lets the wheel 
move up and down, with deflections controlled by 

[Continued on page 191] 
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Jim Davis shows how the Honda fords 
rivers. He is an active motorcycle racer. 
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Under abandoned patio, author found a metal box-empty. It might once have held valuables. 

Knowing how and where to search can lead to paydirt. Here 
are tips on getting the most from your metal detector 

By V. LEE OERTLE 

Luck has very little to do 
with locating treasure these days. The 
easy finds are drying up fast. That's why 
thousands of hunters are afield with metal 
detectors. Also, today's successful hunter 
is a researcher first, a field hunter second. 
He digs into old newspaper files looking 
for stories of lost mines, banks that 
burned down, gold wagons that disap
peared en route to a known destination. 

Remember this: A metal locator is 
merely a tool. It's not a magic lamp that 
leads the user to secrets hidden under-
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ground like an electronic Ouija board. 
But used scientifically it can increase 
your finds. With that in mind, try some 
of the following tips to help improve 
your score. 

The techniques. Learn to fine-tune your 
instrument. Soils differ tremendously 
from one region to another. Depending 
on mineral content and surface contour, 
the instrument should give a reading 
that is regular in tone. Adjust the de
tector by twisting the tuning knob until 
you hear a barely audible signal. You 
will notice that if you walk along lifting 
and lowering the instrument, the tone 
will rise and fall. That simply means 
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reasure 
>u aren't moving it par
lei with the ground. 
he instrument's head 
tould be an inch or two 
f the ground, held as 
eadily parallel as pos
ble. If necessary, fine
me it every few yards 
: the soil changes. 
There are three ways 
>u can use a detector: 
1 by watching the di
~ct-reading dial; 2) by 
;ing earphones; 3 ) by 
;ing a sound amplifier 
tat requires no ear-
10nes. Sometimes the 
al and the audible sig
ll are used simultane
lSly. Pick the method 
at suits you best. 
Get some method into 
mr searching pattern. 
>r example, one old pro 
trries a small sack of 
mr. When he gets a 
rong reading, he drops 
pinch of flour and goes 
~ht on without pausing. 
rter an hour of this 
'ocedure he has a half
zen likely places spot

for his pick and shov
If time is short, he'll 
the most promising 

ots first. If you stop 
d dig at every reading, 
u'll unearth a lot of 

cans and bottle caps. 
searching a wide area 
t, you'll at least have 
hoice of spots. 
fter crisscrossing an 

a, you'll begin to spot 
ort of pattern to the 
nals. Many hunters 
ually trace it out on 

per. That way, you 
often outline an ob

t. It's like an unseen 
Continued 

--·~----
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Old beams sometimes are hollow-so don't pass them up without a test. 
Look in particular for places that look as though the wood has been drilled 
out and a plug tapped back in and painted. That was a popular trick. 

Any old fireplace is a strong possibility. Check in particular the area under 
the hearth, up inside the flue, and as far up as the smoke shelf. A Midwest 
treasure hunter found $60,000 in gold, buried in three earthen pots. 
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''Never overlook the 
obvious places,'' says an 
old treasure hunter 

Heavy-duty detectors are used for locating 
large objects deeply buried. They don't 
have the sensitivity to pick up small "treas· 
ures," even when near the surface. Good 
for finding old dump sites, however. 

• .. 

. . ;: , - ·· .. _ .. _. -· .. ,..,. .. ... . ....... "' . . , 

Around old homesteads, the areas under 
porches are a particularly good prospect 
for hunting. Many older people instinctively 
buried valuables. Porches were handy, 
easy to remember, and easy to watch. 
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An important technique to master: holding the locator head 
steady, and parallel with the surface. It should be a few 
inches above ground. No up-and-down motion. 

shadow: a box, a round pot, perhaps a long rifle 
If you plot it on paper you'll learn to recognizE 
certain patterns before they're even completed 

Keep the right tools handy: small pick, sharp 
pointed shovel, perhaps a small sledge hamme1 
for breaking out walls. Treasure hunting is com 
posed of just about equal parts of searching an< 
digging. 

Suppose you have heard that a valuable ole 
chest was buried near an old homesite, dee] 
enough to provide only a scant reading. Here': 
how to increase the signal strength: Wet the spo 
down with a hose or bucket. Do this for a coupl1 
of days, then try another reading. Moisture ~ 
creases conductivity, which means a louder signa 
Right after a rain is a good time to search. 

Incidentally, a detector is just as workable ov , 
snow or ice or concrete as it is over soil. But re 
member, every inch of snow or ice counts just a 
much as soil on the maximum-depth scale. 

You may have read that the best time to hun 
on beaches is the day after a big holiday. Bunk 
The real pros hunt right after a big stonn. Wav 
action scoops up millions of tons of sand alon 
the coastline, churning it over and over. Get therl 
at the crack of dawn. Beaches are sometim~ 
littered with old jewelry, coins, shipwreck ite:rru 

The spots to search. Check all the doors an 
windows in old buildings. If you find any woo 
that looks as though it had holes in it that aij 
filled again-that's a hot prospect. Old-time~ 
sometimes drilled holes in the top edge of a doo1 
inserted coins or currency, then pounded in wod 
doweling and puttied over it. 

Wooden ceiling beams are another good be 
First, look on top of them. Valuable objects m 
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Test cycle was established by closely duplicating Norbye's natural driving pattern. 

ly controlled conditions, though we can
not pretend to the same precision as in 
laboratory tests. Our test technician, 
Charles Bishop, runs the repair shop for 
B. J. Corrigan's Gulf station at Bridge
hampton, N.Y. H e installed the gadgets 

1 on our test car, a '68 Olds Cutlass S with 
a 310-horsepower, 350-cubic-inch V-8, 
four-speed manual transmission, 3.23: 1 fi
nal drive ratio, and F70-14 tires. T he en
gine was properly tuned and timed, and 
we never altered the settings. 

How we test ed. We used the Bridge
hampton race circuit, where we estab
lished a test cycle by letting Norbye drive 
around the track at normal speed (while 
Dunne made notes) , running at 60 m.p.h. 
on the straights and slowing to 45 on the 
turns, except for one tum at 30. On the 
back straight, we made a full stop and let 
the engine idle for 10 seconds. To elimi
nate any possibility of partiality toward 
any gadget, which might show up in the 
driving, Norbye did not know which one 
Bishop had installed. 

We had a one-gallon fuel container in
side the car; the exact distance the gas 
took us was recorded on an electric odom
eter (driven by a fifth wheel) , giving us a 
miles-per-gallon reading accurate to with
in one-thousandth of a mile. To cancel 
the effect of up or down gradient on the 
track, we braked the car to a normal stop 
( 0.35g retardation) instead of letting it 

Continued 

Fitting the Gas-0-Miser on the intake manifold 
was an easy half ·hour's job, said Bishop. This 
was one gadget that gave a slight improvement in 
both the performance and the economy tests. 

GT Enlr&Y Chamber restricts fuel-line 
pressure between fuel pump and car
buretor. but did not, as the name 

add en••IY in any way. 
The enalne lost power at hilh r.p.m. 

REGULATOR 
•RUBBER HOSE 
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On each day of testing, we first ran the car without 

Octa-Gane installat ion took twice as long as any of 
the ot her test installations, and called for drilling 
and tapping one hole in carburetor body. The tank 
contains a 50/50 mixture of water and alcohol, 
which is injected into the carburetor throat accord· 
ing to manifold vacuum (engine load). 

roll to a standstill when the gasoline was 
used up. 

We also ran a 25-70-m.p.h. acceleration 
test (average of two runs in opposite di
rections) with each gadget to check its 
effect on engine power. 

Our first test was to run the car in stan
dard form. Temperature was 51 degrees, 
humidity 40 percent, barometric pressure 
30.9 inches, and wind velocity 1.5 m.p.h. 
from NE. Gas mileage: 10.755 m.p.g. 
From 25 to 70 m.p.h.: 8.4 seconds. 

THE GT ENERGY CHAMBER 
Distributed by American Automotive 

Units, 550 Fifth Ave., NYC 10036. Cost: 
$6.95. Installation time: lf2 hour. 

This unit is inserted in the gas line be
tween the fuel pump and carburetor, 
where it is supposed to level out pressure 
waves in the fuel flow. The ads claim that 
it enables your engine "to extract more 
raw, blazing energy and more gasoline 
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economy." The car ran normally in the 
consumption test but power flattened out 
at 60 in the acceleration test, with all the 
symptoms of fuel starvation. Gas mileage 
was 10.9 m.p.g. From 25 to 70 m.p.h.: 9.6 
seconds. 

THE GAS-0-MISER 
Distributed by Lempco Products, 5490 

Dunham Rd., Bedford, Ohio. Cost: 
$15.95. Installation time: 1h hour. 

This unit is a vacuum-control valve de
signed to prevent gasoline from being 
sucked into the engine by a sudden drop 
in manifold pressure. It mounts on the in
take manifold and admits extra air when
ever the throttle is suddenly closed. The 
maker claims better acceleration, better 
winter starting, reduced oil consumption 
and engine wear, plus up to 25-percent 
savings on gas. Gas mileage: 10.887 
m.p.g. From 25 to 70 m.p.h.: 8.3 seconds. 

OCTA-GANE 
Distributed by J. C. Whitney & Co., 

1917 Archer Ave., Chicago 60616. Cost: 
$29.95. Installation time: one hour. 

The Octa-Gane kit includes a separate 
tank for under-hood installation, contain
ing a 50 I 50 mixture of water and alcohol. 
An injector operating on manifold pres
sure allows the water I alcohol mix to enter 
the carburetor throat below the throttle 
valve. This is claimed to stop pre-igni
tion, get high-octane performance from 
low-octane gas, cool the engine internally, 
and improve fuel economy. Gas mileage: 
10.65 m.p.g. From 25 to 70 m.p.h.: 8.7 
seconds. 

ECON-0-MISER 
Distributed by J. C. Whitney & Co. 

Cost: $6. Installation time: 1h hour. 
This unit is a fuel-pressure regulator 

with a diaphragm designed to maintain a 
steady four-p.s.i. delivery pressure in the 
fuel line into the carburetor (against eight 
p.s.i. standard). It has the added feature 
of an over-ride on full throttle, so that 
pressure can rise to a full eight p.s.i. for 
acceleration. The maker claims improved 
fuel economy, prevention of flooding, 
stalling, and hard starting. Gas mileage: 
10.19 m.p.g. From 25 to 70 m.p.h.: 8.0 
seconds. 
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gadgets, and measured gas mileage and 25-70-m.p.h. time 

FIRE INJECTORS 
Distributed by J. C. Whitney & Co. 

Cost: $11.92 per set of eight. Installation 
time: 1f2 hour. 

The Fire Injector is really nothing but 
a spark plug with six surface gaps. The 
maker claims improved fuel economy, 
gains in horsepower. Gas mileage: 10.6 
m.p.g. From 25 to 70 m.p.h.: 8.55 seconds. 

Three more gadgets remained to be 
tested at the end of the first day. We re
sumed operations the following morning, 
when temperature was 55 degrees, humid
ity 48 percent, barometric pressure 31 
inches, and wind velocity 0.5 m.p.h. NW. 
Accordingly, we ran a new base-line test 
with the car before adding gadgets. Gas 
mileage: 12.288 m.p.g. From 25-70 m.p.h.: 
8.4 seconds. 

SOLAR VOLT SUPERCHARGER 
Distributor: Albert R. Charles, Inc., 18 

Marshall St., Norwalk, Conn. 06856. 
Cost: $9.95. Installation time: five min
utes. 

This unit replaces the rotor in the stan
dard distributor. In addition to firing 
the right plug, it is supposed to "super
charge the gas-air mixture'' by breaking 
up the gasoline molecules and speeding 
ignition. Gas mileage: 11.44 m.p.g. From 
25 to 70 m.p.h.: 8.25 seconds. 

Solar Volt all-electronic supercharger shown above 
fits in place of the standard distributor rotor. It 
proved disappointing in gasoline economy but gave 
some slight improvement in car performance. 

GANE AIR FLOW NEEDLES 
Distributed by J. C. Whitney & Co. 

Cost: $1.50. Installation: 15 minutes. 
The air-flow needle is designed to bleed 

extra air into the carburetor throat under 
high-vacuum conditions. Maker's claims 
include better idling, reduced carbon de
posits, faster acceleration, reduced oil di
lution. Gas mileage: 11.87 m.p.g. From 
25 to 70 m.p.h.: 7.9 seconds. 

GAS SAVER CHAMBER 
Distributed by Em El Associates, 590 

Main St., Monroe, Conn. 06468. Cost: 
$5.95. Installation time: 1;2 hour. 

This rmit is a fuel-line pressure-control 
device, restricting delivery to three p.s.i. 
The makers "absolutely guarantee an in
crease of at least 20 percent on gas mile
age or your money back." They also say 
the rmit prevents vapor lock, gives smooth
er idling and faster starts, prevents flood
ing and stalling, and increases engine life. 
Gas mileage: 11.784 m.p.g. From 25 to 
70: 9.25 seconds. 

CONCLUSION 
Our main conclusion is that changes in 

the weather made more difference in fuel 
economy than any of the gadgets. Be
yond having negligible effects, some ei
ther improved performance at some loss of 
economy, or vice versa. III] 

Fire injectors take the place of normal spark plugs 
and do the same job. PS tests showed insignif icant 
differences compared with standard plugs-but 
there was certainly no improvement. 
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WHAT'S NEW 

PHOTOGRAPHY 

New Canon SLR offers 
through-lens spot meter 

A new Canon 35mm single
lens-reflex camera offers 
thr ough-the-lens CdS spot 
metering at a moderate price. 
Called the Canon TL, it comes 
with an f ! 1.8 lens as standard. 
will accept the full range of 
Canon lenses, from 19mm to 
l,OOOmm. The center -spot 
meter measures 12 percent of 
the picture area. Other fea
tures: circuit switch, depth
of-field preview, quick-load 
system, 25-2.000 ASA range. 
Cost: about $200. 

New palm-size movie camera 

The latest in Kodak's com
pact super-8 movie cameras, 
this palm-size Instamatic M20 
measures only 6% by 3 by 21,4 
inches. It features power 
zoom ( 13mm to 28mm) with 
fingertip control on top of the 
camera; through-lens viewing 
and electric-eye exposure con
trol; insufficient-light signal; 
pistol grip and wrist strap (at 
no extra charge) . The camera 
takes instant-load film car
tridges and is powered by 
AA batteries. About $100. 
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Movie album folds like a book for easy storage 

Open this Kodak album, and you can file 12 reels of 
movie film inside, with index space on the flaps for identif
ication (matching labels go on the reels). Close it, and it 
resembles a book, for easy storage. About $4. 

-·-··· ·-·-----
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Light-up nose makes handy slide previewer 

This cordless pointer has an extra feature besides point
ing out details of slides on the screen : You can preview 
slides by holding them against the long translucent nose. 
It's $9.95 from Ednalite, Peekskill, N.Y. 10566. 
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lammer head can't fly off 
A new handle design makes 

ertain that this Taper-Lock 
berglass hammer from Stan
~y will never lose its head. 
r pper end of handle and eye 
f head are both tapered, with 
1e top of the handle wider 
!tan the eye. The handle is 
~serterl through the head, 
onded with adhesive. $6.50. 

, .. 

0 

0 

. . . . . ... . . 
Self-adjusting wrench 

WHAT'S NEW 

TOOLS 

Tool gives neat miter joints 
Tuck this tool in your pocket the 

next time vou have a room to trim • 

out. and you can leave your miter 
box in the shop. Called Trim Square 
by the E stwing Mfg. Co., the new 
device is made of tough. lightweight 
aluminum alloy-and, claims the 
maker-insures perfect miter joints 
Pvery time, even for beginners. Pric<.· 
is $2.98 at most hardware stores. 

Planing tool cuts hardened plastics 
Smooth, trim, or shave a wide va

riety of materials fast with Searg 
newly designed " rasplane." Tht• 
blade has been improved-cutting 
edges hardened, inner core strength
ened-so that it can be used to work 
all soft metals, wood, hardboard. 
vinyl and asphalt tile, and fiberglas~. 
It evpn cuts hardened auto-body 
fill<.•r plastics. With flat blade, $3.19 . 
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Cordless electric drill 

:l . 

... 

Here's a wrench that 
clamps any object up to 
1%" instantly-because 
there's no adjusting screw 
to fiddle with. Used with a 
vise bracket (shown), the 
tool becomes a portable 
bench vise. LeverWrench, 
about $7 .50. Leverage 
Tools, Glenv~. Neb. 68941. 

For use on all hobby mate
rials, this tool will grind, drill . 
carve, and deburr. Three pre
cision collets take bit and tool 
accessories from # 80 to ljg". 
Drill with case, three collets. 
drill bit, center punch, and 
grinder: $5.95 (less batteries). 
X-acto, 48-41 Van Dam St., 
NYC 11101, makes it. 
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By R. J. DE CRISTOFORO 

hat do you do overhead if you're 
remodeling a garage or other structure 
with joists 10' high and you want a ceil
ing of average height? One answer to 
this and similar problems lies in the 
Simpson Timber Company's new red
wood-grid suspended ceiling, which you 
can drop anywhere from 3" to 24" below 
the existing construction. 

How it works. The ceiling hangs from 
12-gauge galvanized wire, attached with 
nails to the face of the joists. It forms 
an extremely rigid structure because of 
the bracing action of the tick-tack-toe 
pattern between walls. If you plan to 
hang the new system under an existing 
ceiling, you can do so by attaching the 
hanging wires to screw-eyes instead of 
nails. The screw-eyes would have to be 
long enough to penetrate the ceiling 
material and continue into about 1" of 
joist. This step is not as tedious as it 
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may sound since the wires may 
spaced as much as 4' apart. 

Basic gridwork components consist 
8' main runners and 2' or 4' cross 
ners, providing for a 2'-by-2' or a 2'-
4' pattern. All runners are prime 
wood, shaped and milled so they'll ..... ~v 
together in smooth joints without 
attention. The only cutting required 
curs at the walls where perimeter .., .... ;,...,..:;;, 
must be sized to fit. 

How it goes up. The main runners 
butted end-to-end and locked with 
special metal clip. Smaller hanger ..., .... 1-' 

that slide on mated grooves in the mc:u: 
runners are located wherever there is 
hanging wire. Special molding, 
and milled like the runners, runs 
perimeter of the room to complete 
grid framework. 

Panels of acoustical or decor a tor typ 
are installed after the gridwork is corr 
plete; cutting is necessary on · 
pieces only. Translucent-plastic 
are available for flush-lighting effects. 
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r spans of more than 8', main 
ilers are butted end-to-end and 
\ed by metal clip. Clips have 
t-up, drilled tabs through which 
ger wire is threaded. Smaller 
~go anywhere along the runner. 

Ceiling hangs from wires secured 
to nails or screw-eyes in joists. 
Free end of wire threaded through 
clip is twisted up and around it
self. Ceiling level is established by 
alignment string from wall to wall . 
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Runners end up butted against 
wall. Spaces between are filled 
with wall molding, end-milled to 
match and fit against side profile 
of runners. The design results in 
very rigid grid to support panels. 

nds of cross runners are milled to mate with the 
ides of the main runners, as shown in sketch above. 
ross runners 2' long are used for a 2'-by-2' pattern, 

Panels take only minutes to install, after the grid-

anrt 4' cross runners for a 2'-by-4' pattern. 

work is up. Simply tilt them through openings and 
lower them to rest on the runner flanges. Anything 
overhead is still accessible on removing panel. 
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TO Jl.~~~~~~~~ PULL 
WEOOE 
FOR- -- -
WAQD 

WEDGE 
THROUGH 

SUT IN 
RING 

Joining the pontoon sections 
Transition sleeves join cones to straight body 
sections. These 4n rings (background, top 
photo) are cut from extra body-skin fiberglass 
and butt-joined with tape after routing edge 
groove. (For foaming data, see text.) Sketch 
explains how untapered sections are joined. 
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Continuing the construction 
of the most versatile craft 
afloat-and one of the safest 

Part Two 

By KEITH VINING 

Last month we showed you how to corl-1 
struct and use the molds for forming on•'"'• 

pontoon sections of · 
polyester backed with urethane 
You should now have four nose-cone 
tions and eight body cylinders. 

To assemble these units into two 14¥2 
hollow-core pontoons, you'll need a ru ... , 

ple of extra fiberglass "hides," which ....... . 
lay up in your body-section mold as ..... 11:7"1 

scribed, stopping short of the 
operation. You'll slice these into f 
4" transition sleeves and 10 2" rings; .. ~u:: 
latter are split on one side with the 
wheel so that they can be compressed · 
diameter. 

Sleeves and cones. To fuse the traJnsi· 
tion sleeves to the cone sections, as sh<>WI 
in the photos at left, you first rout a 1" 
deep groove in the cone's foam, about 1;2 
wide and just inside the fiberglass · 
Set the sleeve atop the cone so that .,.~. 

groove will run just inside it and ... ~& .... & 

it by sticking polyethylene tape 
the outside of the joint. Then lay C!t.·1 

of fiberglass around and around the 
side groove, saturating these with 
worked well into the joint. 

As shown in the lower photo, you 
need a core mold for the foaming. 
a ring of aluminum the same diameter 
the aluminum core of your body 
and slightly wider than the sleeve. 
ring's clamp lips are bent inward, 
can be held with battery clips. 

Seat this within the cone's core f 
until its top edge is flush with that of 
sleeve. Mix and pour the foam 
the fiberglass joint has fully set. 
the top plate of your body-section mo1J( 
on top and weight with bricks. After 
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Want a houseboat? Just flatten the hinged deck seats and pitch a pup tent for sleeping. 

pansion and cure, remove top plate and 
sand or file the foam flush with the sleeve. 

I Joining untapered sections requires no 
transition sleeve; joints are secured in
ternally by means of split rings· and a 
wedging device. As the sketch on the 
opposite page shows, you first rout a 114" 
groove, 1" deep, just inside the hide of 
both sections to be joined. Sand butting 
surfaces flat, smooth, and wax-free. Cover 

the end of the foam with scraps of resin
saturated fiberglass. Coat the outside of 
the split fiberglass ring with resin and 
seat it in the groove of the lower section. 

Before starting this assembly, build up 
wedges of resin-coated layers of fiber
glass to a thickness great enough to pre
vent their pulling free when the ring is 
fully expanded. Seat one of these in a 
notch, as shown. Now, set the upper 

Continued 
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Meltling a rinc fer the lleck-lteam ltrackets 
up the rlnl al,..dy exists. Attar ~ fo8m 1nt 

(elahth) section. leaw It In b niOicl to the outer alu· 
mlnum slewe; cover top f8CI of upper rfn1 aluminum. Run 
belcl. of child's play diiY alona joint and round with fln1er (below. 
left) to soften comer. Apply wu to a(l surfllces. Cut plenty 
of tlbef'llas strips with natdlea •lone one side; brush with resin 
and apply In layers, altemattna ~ddt• up ar down, until you 
build lA • thickness 2• hllh and width af rff\1. s.t blacks under 
lower rln110 th.t threacled ccn rod and drilled two·by·four -=-n be 
used a whMI puller to strip off rtna. wtten cured, 
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Going up! It's best to assemble the pontoons vertically 
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RING 

CONE 
MOLD 
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'2""' 4" 
NAILED 

TO 
TABLE 
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SCAFFOLD FOR 
RNAL PONTooN ASSEMBLY 

Scaffold to erect sections and exe 
joint pressure makes use of rnnl 

parts. Place a cone (with sl"'"''"' 
fused on) in cone table, keepi 
split fiberglass ring handy (top 
photo). Attach body section as d 
scribed in text. Top right ph 
shows how aluminum ali"""'""'• 
ring clamps joint while 
wedge is drawn out to spread 
inside. Note: This subassembly 
vertically clamped with th.-..,.,, 
rods. Add central subassembly 
remove from scaffold. Place 
ond cone in table; add body 
and lower the long 
through cage of body mold (bo1ttol 
left). Slip plywood plate over 
cone and secure with threaded r,..A 
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.. 

DR.JLL ~h" 
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J:I:MALG 
JOINT 

CLAMP . 
BLOCKS - :.e.-~ 

Even the spars are plastic-heat-formed from PVC pipe 
Since pipe is thermoplastic, it may be reshaped after 
heating. A scrap of aluminum, hooded over any 
small burner, creates a reflector oven (right). Turn 
the material frequently to avoid scorching. Form 

section down over the protruding ring 
and draw the wedge toward you with 
pliers, as in the top right photo on the 
opposite page. This expands the inner 
ring against the interior face of the fiber
glass hide of both units. Once the plastic 
sets, you saw the wedge flush and file it 
smooth. (Incidentally, when grinding or 
sanding fiberglass, save the dust. Mixed 
with resin, it makes excellent putty or 
crack filler for the pontoons. ) 

Erecting a scaffold. You'll note from 
the photos and sketch at left that erect
ing a scaffold for vertical assembly lets 
you apply even pressure to the joints 
while they set. A subassembly system is 
used for each six-section pontoon; it con
sists of a cone and body piece joined, 
two fused body pieces, and another cone 
and body pair. Once two of these pairs 
are joined, the assembly requires special 
handling. I sliced through one side of 
the plywood rings of my body-section 
cage and nailed in clamp strips to draw 
the cage into a tighter diameter. I then 
suspended the cage at the top of my 
caffold to act as a guide for lowering 
his long subassembly atop the final 
hird. I climbed a ladder to position a 

~~lamp ring ovoc the top cone, and ran 
two threaded rods down to the cage as 

female ends as shown. Slip aluminum tubing into 
each spar for reinfcvcement before ether end is 
formed. Male end is simply clamped shut. Top of 
tripod mast is capped with hardwood block. 

shown. I joined 36" sections of rod with 
threaded sleeves for this long pull. 

Fiberglass brackets. To assemble the 
finished pontoons to the deck beams, 
you'll need fiberglass brackets cut from 
the angle ring fabricated as shown in 
photos and sketch on.. a previous page. 
Cut the ring into six equal segments, 
grind each to shape, and drill for ')),;" 
bolts, as indicated. Cement three brackets 
to each pontoon as described in the cap
tion on the next page. 

A marine construction-grade plywood 
is best for the deck panels and transom. 
Cut all pieces to the dimensions given on 
last month's blueprint. Trim three 8' 
spruce two-by-fours to 82" for the deck 
beams, and shape the ends to match the 
16" diameter of the pontoons. Paint deck 
and beam members separately before 
final assembly. The fiberglass pontoons 
require no finishing. 

The simple design of the deck lets you 
nail or bolt on any additional accessories 
wherever you want them. To hold the 
boom horizontal when the sail is furled, I 
tacked an inverted V of one-by-fours to 
the transom, as shown in the photo that 
led off last month's article. I ran the 
sheet line to the boom through a double 

Continued 
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Three beams bridge the pontoons to support the deck 

WHAT THE VERSA-CAT COSTS 
MATERIAL 

Polyether urethane 
two-component foam 

Polyester resin 

Fiberglass cloth 

:Y4" Ext. ply 

3f4" Ext. A/C ply 
lf2" Ext. A/ C ply 

3/4" Int. A/ 0 ply 
(for molds) 

5/4" Lumber 

'12" Lumoer 
2x4 Spruce 

7<6'' Carriage 
bolts (ga lv.) 

Alum. flash ing 
(for molds) 

Polypropylene 
hinge strip 

QUANTITY 

10 gal. 
(5 of each) 

5 gal. 
7.5 OZ.: 

60"x20 yd. 
2 pes. 
4' x10' 
2'X4' 

21X4' 
4' x8' 

4"Xl4' 

12"x12' 
4 pes. 8' 

2112", 3", 5", 
and 7" lengths 

28" (roll 
width) x 24' 

10' 

TOiAL (less sail and rigging): 

Dacron sail (for 
SL!nfish, Scorpion, 

etc.) 
PVC pipe: 1" 43' 

ll/4" 12' 
1" lllum. tubing 27' 
11/4" galv. pipe 32" 

1/4" Nylon rope 40' 
2" Nylon pulleys 3 

TOTAL, sail rig: 
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UNIT COST TOTAL 

$8.10 gal. $ 81.00 

8.20 gal. 41.00 
1.85 yd. 37.00 

.40 sq. ft. 32.00 

.30 SQ. ft. 2.40 

. 25 sq. ft. 2.00 

.27 SQ. ft . 8.64 

1.40 

1.80 3 .20 

.12ft. 3.84 
4.20 

.32 sq. ft. 8.40 

.50 ft. 5.00 

$228.68 

42.30 

.24 ft. 

.32 ft. 14.16 
.32 ft. 8.64 

(plus cap 3.91 
and floor 
flange) 

2.00 
1.25 ea. 5.75 

$ 74.76 

Begin assembly by tacking 4'· I 
by-10' marine-plywood deck 
panel to properly spaced 
beams. Sawed-out arcs at 
each end of beams align the 
pontoons. Clamp fiberglass 
brackets to beams and use 
t heir holes as template for 
drilling through beams. Bolt 
on brackets, mark positions 
on pontoons, sand areas, and 
apply three layers of resin
coated fiberglass to cement 
three brackets to one pon
toon. Weight that side, let 
set, repeat for the other pon· 
toon. Drill through deck and 
beams for bolts. Add bow 
and transom and atta:h deck 
wings w ith polypropy lene 
hinges. Starboard side is in 
bench position to show oar 
socket and bolts for leeboard 
and base of spar. 

pulley lashed to this scaffold. This makes 
the Versa-Cat instantly convertible for 
trips where I'll be using both sail and 
motor- alternately or in combination. 

You'll find that whenever the wind is 
at all favorable, the sail steadies th 
craft, and you can run the motor at half 
throttle for steering. To switch to sail 
alone, tilt the motor up ( oc lift it for
ward) so you can place an oarlock in a 
hole in the transom. I can bring about 
the Versa-Cat with a couple of swift 
sweeps on the oar. 

I often leave the tripod mast in place 
even when I remove the sail for trolling 
with the motor; I use the mast to steadYil 
myself when standing to cast. 

The costs. The breakdown presented 
left is to help you estimate your 
penses, not to serve as a precise buy .... 8 

guide. It's figured on the basis of a sin6 .. G 

builder paying full catalogue pri 
buying a Dacron sail (standard for 
boats as Sailfish, Sunfish, and Scorpion) 

If you combine forces with 
who want a Versa-Cat of their own, 
described last month, the cost of maT"'" 
rials diminishes as the quantities 
buy increase-especially if you can 
up a wholesale source for the fiber~li:l>:>il 
and resin. You'll get plenty of use out 
those molds to justify the labor. 



You make the strips of lattice yourself 
to build this handsome, versatile chest 

By JERROLD R. BEALL 

The buffet was a standard fixture in dining rooms 
30 years ago. Today's popular "dinette sets" for 
smaller dining areas usually include only a hutch
type cabinet with the table and chairs. And that cre
ates a problem in most homes. There never seems 

I to be enough room for storing linens, cutlery, and 
other dining ac~ssories. Building this chest not only 

[Text continued 011 page 1 24] 

r ·~·J·~ 
•• . 

.. . -

• • 

Turn the page for PS lie-flat blueprint 
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LATTICE CHEST 





solves that storage problem, but adds a 
new technique to your woodworking skills 
as well. 

The chest itself is simply constructed
the sides and doors are actually four iden
tical frames. You'll need a molding head 
and cutters to make the lattice. If your 
shop lacks this versatile tool, this project 
alone could justify buying a set. You'll 
find them at Sears (complete set about 
$24 ) . Or you can have the dadoes cut 
at your lumberyard for a slight charge. 

Building the cabinet. If you can't get 
wide enough stock for the top, base, and 
shelves, edge-glue narrow stock to the re
quired width. Note that the top and base 
are exactly the same size. If you eliminate 
the shaped edges, cut both pieces 1" 
shorter in length and 1;2 " less in width 
than the dimensions on the blueprint. 
After shaping and sanding, set the pieces 
aside. 

Cut the stiles and rails for all four 
frames. Beiore assembling them, rip the 
grooves on the inside edges to accept the 
lattice. Since the grooves must be ~lr." 
wide, use a planer blade (with no set on 
the teeth ) to cut them. The frames shown 
were butt-joined with dowels, but mortise
and-tenon, half-lap, or mitered joinery 
could be used. The shaped inside edge is 
made with a bead cutter (sketch at right) 
in the router after the frames have been 
assembled. 

The lattice. Select an absolutely flat 
piece of ~-l " stock (actual size 11/s") for 
the lattice. Even a slight warp will show 

up in the finished work. Twisted stock 
will cause the dadoes to vary in depth, 
making a neat weaving job just about im
possible. 

Cut the lattice stock to 10" by 28". 
Using a try square, measure and mark off 
10 increments spaced 2114" apart along 
the edge of the board. Install the mold
ing cutter (see sketch) in the head and 
mount it on the saw to cut to a depth of 
~lei". Dado the 10 cuts across the board 
using the miter gauge and a work hold
down. Flop the workpiece and make 
another 10 passes, each cut exactly oppo
site its mate on the first side. 

Next, mount a hollow-grmmd planer 
blade on the bench saw and set the rip 
fence ~ i r;" from the blade. Rip off 32 strips 
-enough to do the four panels. 

To find the exact length of the 16 ver
tical strips, fit one into the bottom groove 
on a panel and trim the other end until it 
can be snugly inserted into the top groove. 
When you're satisfied with the fit, trim 
15 more strips to the same length. Hori
zontally, you will need 32 strips. Using 
the same method for sizing, you'll get 
two strips from each of the remaining 16 
strips. 

The weaving operation is simple. A 
standard over-and-under basket weave is 
used and each strip is aligned as it is 
placed. Glue is unnecessary; friction of 
the strips against each other holds them 
firmly in place. 

Assembling the buffet. The coped legs 
are attached to the base first, the end 

How to turn out the lattice the easy way ••••••••••••••••••••••••••••••••••••••••• 
Dadoes are cut on both sides of 5/ 4" stock, using a 
miter gauge and work hold·down (below, left). The 
rip fence is then positioned 1/ 16" from the blade 

(center) and 32 strips are ripped . First nine strips 
off the production line (right) illustrate why clear, 
knotfree stock must be used to make the lattice. 

• 

' 

.. . ,; 

·. 
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panels and top added, and the shelves 
installed on their fancy knee supports. 
Finally, the 1! 1" plywood back is glued 
and screwed to the shelves. Blind dowel 
joinery was used throughout ( except for 
the back) . But if you are going to paint 
your buffet, well-set nails could be used 
for all assembly and the holes filled and 
sanded. 

Finishing. Since accent color was wanted 

in the room in which the buffet shown 
would stand, it was finished with an an
tiquing kit. If your plans call for a natural 
finish to match existing dining-room fur
niture, stain and finish the lattice strips 
before the weaving operation. It's easier 
to do in reverse order and goes a lot 
faster. If color accent is desired with a 
stained cabinet, tack material, such as bur
lap, inside the lattice. ~ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Simple over-and-under basket weave is ~sed to form 
geomet~ic shapes wit~ a Mediterra:-:ean t ;;eme. 
Strips are forced into saw kerf; te:1sio:1 r.olds them 

.... -~ .u. , ..._n.e .. ~ .......... ~ 

there. Each panel uses fo:; r full strips ve ~tically, 

eight half-st rips horizon~ally. If b:.Jffet is to be left 
natural, stain and f inish strips before weaving. 

• . . ~\.~~ .. . . 
. " '''· ) . . 
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Turn on a light trap and 
you turn off the insects 

By HARRY WICKS 

• 

The best place for a trap is 
a far corner of the yard. That 
way, night-flying insects can 
be lured away from a patio or 
other outdoor relaxi ng area. 
If illumination is needed on 
patio, use low-wattage yellow 
bulbs that don't draw bugs. 
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This trap drowns the bugs. A small fan blows insects 
down into a tray of water spiked with a couple of 
tablespoons of household detergent. The Night 
Watch black-light trap sells for $35. IMS Corp., Box . 
3399, Albuquerque, N.M. 87110, makes it . 

are those new insect light traps worth 
M buying? Will using one of them cut 
down the number of mosquitoes and other 
insects that swarm around your yard af
ter dark? After experience with several 
makes, I can say that the answer to both 
questions is yes. 

The traps are of two types. One uses 
ordinary white light. The second, and 
perhaps more effective, relies on black 
light. In both versions the bulb is simply 
the bait; once drawn to the trap, the bugs 
are killed off by one of several methods. 

Several PoPULAR SciENCE staff mem
bers tried out one of the Night Watch 
patio traps made by IMS Corp., Albu
querque, N. M. In each case, its black 
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Bugs are electrocuted in the white· 
light traps shown directly above 
and at r ight. They practically dis· 
integrate on contact with a charged 
grid. Since dead bugs act as in· 
sulat ion, they should be cleaned 
off grid periodically. Prices of 
these traps range irom $10 to $20. 

RUBBER 
BAND 

WHITE ·LIGHT 6ULB 

CHARGED GRin----n---i-t 

Bagging bugs is method used by Jet 
Control. photo top left and drawing 
lett. Black light is the attraction. Trap 
can hang from a chain or be fixed to 
surface (after dri lling housing). $25 
from A. K. Electric, 231 Front St., 
Brooklyn, N.Y. 11201. 

light attracted and killed an amazing 
mass of insects in a very short time. 

A statement from IMS Corp. points 
out that the tertn "black light" is really 
a misnomer. It refers to light in the near
ultraviolet region of the spectrum- just 
beyond the end of the rays that are visi
ble to humans as light. But flying insects 
:u-e attracted to black light just as they 
:u-e to the light that we can see. For con
trol of insects that crawl, an insecticide 
· s still needed. 

A bluish glow is visible from a black
ight trap. AGE expert told me that this 

not black light, but light in the blue 
egion of the visible light spectrum. 
"It could be filtered out," he said, 

"but since blue light also attracts insects, 
it would be pointless." 

I tried both white- and black-light 
traps on several different nights. Results 
were good; moths, gnats, beetles, and 
mosquitoes were trapped in great num
bers. All of the traps attracted and killed 
bugs in my yard (located about 20 miles 
outside New York City). And they all 
made a marked improvement in bug con
trol over the insecticide I had previously 
been using. 

A feature I like about a home-model 
light trap is its portability. You can bring 
one indoors to trap house pests overnight 
or ~rry it along with other vacation 
gear for use at your summer cottage. 
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By HARRY WICKS 

A power plane is prob'ably the least un
derstood, and most under-rated, por
table electric tool in the hardware store. 
The fact is, it is a marvelously useful, 
easy-to-handle tool. 

It's amazing how many times you can 

Block plane is a good choice for most home crafts· 
men. Beveling is fast-and accurate-because the 
adjustable guide can be locked at desired degree. 

turn to an electric plane to bail you out 
of trouble on a knotty problem. And I 
mean just that-you can even plane knots 
with one. And end grains. And doors. 
And rough-sawn lumber. In short, any
thing you now plane by hand- but with 
a difference: You'll do a better job and in 
less time. 

Let's look at some of the jobs you're 
most likely to use a power plane on: 

• Hanging doors. A mistake here can 

Sears model w ill edge-plane stock up to 1 'l's" wide 
in one pass. Dressing rough stock is best done with 
several shallow passes instead of one deep cut. 

. .'.: . ~.~ .. ~ 
,•' :: ~~· . 'ri(. 



.... ·~ 

• i!:{. • • •. : 
• 1 • .( ;, • ~ ,,. "i.i'.. ~ 

•• ·. ::.r.· ( .-:r 
. . . . 

' . . 
I o :• • • • ' . .. .... . .· 

.. 0 :. • •• . • • '';.i . :• . 

.. 
" ·!· • .:~~ 

:. ,' .. 
. . ' ·; .. 

. '):. 
_.:;, . 
"'·. ,, . . 

SEARS 

be costly. Taking just a "whisker" off the 
top, or bottom, of a door has caused 
groans from carpenter and handyman 
alike. There is no problem with the rail 
because you're running with the grain. 
But you have to shave those whiskers off 
the stiles, too. A power plane does it 
easily, and with far less chance of split
ting them. 

• Shutters: If you're hanging two pairs, 
chances are you'll have to take ~1G" (or 

Is this any way to plane an end grain? You bet it 
is. Note the backup board clamped on to prevent 
splintering as the plane's cutter leaves the work. 

Most major manufacturers have joined the power· 
plane parade and make at least one of the three 
available types. Heavy-duty and block planes 
(photo, left) are designed strictly for planing jobs. 
Don't underestimate what the small-looking block 
planes can do-they offer a lot of power in a 
little package. Router-plane models (below) do 
double duty and are worth investigating if you 
have neither tool in your shop. With attachments, 
the removable motor powers a router. 
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more) off eight edges. Full-window shut
ter treatment doubles the number of edges 
to be planed. Either way it's a time-con
suming job, and with a hand plane a 
wearying one. Jobs like this are a snap 
with power. Since you operate the plane 
with one hand, the other is free to hold 
the work steady. 

• Dressing rough stock: A power plane 
almost makes this chore a pleasant one. 
Even hardwoods (which dull cutting 

Continued 
Poor miter joints can be touched up quickly. With 
the guides set at a slight bevel, joint is planed with 
a back cut to assure a professional look. 
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Here are ·;-our more jobs an electric plane does speedily 

Fast, neat rabbeting is possible because cutter ex
tends to shoe edge. A clamped straightedge is used 
as a guide to start, removed after initial passes. 

edges fast ) can't resist the whirling cut
ter. You can adjust the cutting depth (on 
most models from 0-1/s 11

) and make sev
eral shallow passes to get the job done. 
And you won't get musclebound doing it. 

• Planing plywood and particleboard. 
Working either of these with a hand plane 
is a mean job. The first splinters easily; 
the other is just plain ornery and chips 
out frequently. A power plane makes the 
job as easy as shaving pine. 

• Finish work. The plane more than 
earns its keep in the shop squaring edges 
on stock to be butt-jointed, cutting rab
bets, and smoothing stock. Set for scant 
removal, it is as useful on fine cabinet 
work (when :fitting and joining) as a 
chisel. 

The right tool for the job. It's true, of 
course, that some of these jobs can be 
performed with some other power tool. A 
belt sander, for example, can be used with 
a coarse-grit belt for stock removal. But 
a sander isn't designed primarily for this 
type of job. A plane is. It takes the for
mer far too long- and extended running 
time causes overheating and possible dam
age to the tool. 

To prove the point, I set up a 3' length 
of two-by-three in my vise (narrow side 
up ) . With a brand-new #60-grit belt, 
the sander removed ~~211 in one minute. 
The power block plane took a heavy Vs 11 

off in the same running time. 
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Power planes pay off when plywood or particleboard 
edges have to be planed-a tough job with a hand· 
driven plane. A backup block is used here, too. 

What's available. A power block plane 
is the best bet for most home craftsmen. 
It's light, comfortable to grip. Its % hp. 
handles any shop work, and it's easily 
toted to household jobs. The block plane 
is also the least expensive-you can get 
one for $35 or $40. 

The heavy-duty plane (most boast a lh
or % -hp. motor) is for the man who will 
use one regularly. It offers more power 
and can be run for an extended period of 
time. With one of these you can walk 
through any wood, removing lfs 11 as you 
go. As you would expect, they cost more 
-prices are around $100. 

Two-way tools. Several manufacturers 
now produce a power plane that is con
vertible to a router. The motor is remov
able, and router attachments are avail
able for making the conversion. The 
design requires that the motor hang out
board to one side instead of above the cut
ter. I found them a little uncomfortable 
to work with because you have to support 
the %-hp. (or larger) motor weight while 
planing. If you already own a router, 
pass these by. If you don't, and want to 
get two tools at a saving, test the various 
makes before buying. One of them is sure 
to have a more comfortable heft than the 
others. These rigs go for about $110-$125. 

All the manufacturers offer a cutter 
sharpener ( to fit the plane they make) 
eithec as part of a kit or as an extra. Buy-

Copyngllted mate,n; 



Pocket-size powerhouse smooths a rough-sawn 
plank fast. Th is block plane will do everything its 
bigger brot her does-it just takes a little longer. 

ing one will up your initial outlay about 
$10, but it's money well spent. With it 
you can keep your cutter razor sharp with 
little effort. And you'll sharpen the cut
ter like a pro-the attachment includes a 
guide to prevent you from grinding the 
wrong degree bevel. 

Plane facts you should know. Don't force 
a block plane beyond its capacity. Strain
ing it ( a deep bite in tough hardwood for 
example ) results in a high incidence of 
drive-belt breakage. And the belts aren' t 
exactly cheap- average cost is about $1.70. 
Once you get the feel of the plane, though, 
you can play it by ear. The sound of the 
whine lets you know if you should stop 
the plane to decrease depth of cut. 

When you first use an electric plane, 
you will probably find that you have a 
tendency to "dip out" as you start and 
finish the planing stroke. It happens 
when the plane is not held level. Over
come it by following the same principle 
you use with an ordinary hand plane. 
Start the pass with pressure applied to 
the front shoe; at the other end (as the 
plane leaves the board ), reverse pressure 

1 
and transfer weight to the rear shoe. 

1 

Once you have decided on which type 
to buy, the field is narrowed. Now, it is 
a matter of compa ring brands. Check 
cutter width (this varies from tool to 
tool ) . If the plane is to be used mainly to 
dress rough lumber, or for edge-planing 

One of the big ones chews its way down a length of 
two-by-four - removing 1j8 

11 of stock as it goes. Ad· 
j ustable chut e directs sawdust away f rom operator. 

thick stock, you will want the widest one 
you can get . And while you are looking 
at the cutter, count the cutting edges if 
speed is important to you. Most rigs are 
equipped with a two-lip cutter, but there 
are a couple with three. These, obviously, 
can be pushed at a faster feed rate. 

Check how depth of cut is adjusted. 
Some planes are faster and easier to ad
just than others. It you anticipate fre
quent depth changes, it's important. 

But no matter which type or model you 
select, all your planing jobs will be easier 
and go a lot faster with power. And when 
a particularly tough job comes up, the 
screech- as the plane bites the wood- will 
be music to your ears. lii1J 

latest entry in the heavy-duty class is a 3 11 plane 
by Shopmate t hat feat ures a rabbeting extension. 
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By JACKSON HAND and HARRY WICKS 
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Narrow shop at left has plenty 
worktop, ample storage. Drawers 
cabinet (above) are built half·dttD 
(see sketch at right) to limit thaii 

projection into walkway. 
shelves are accessible from the 
utilize space behind the drawers. 

Planned carefully, a narrow 
shop can rate with the 
best. Use these ideas and 
you'll have one that does 

Could you install a full-use 
workshop in an area the shape of 
a bowling alley? This challenge 
was flung at PoPULAR SciENCE 

some months ago. 
Why not? Narrow space for 

possible workshop use is not un
common. You find it in many 
basements and practically all ga
rages. 

The challenge came from the 
Brooklyn Union Gas Co. The 
utility has now completed reno
vation of a Victorian brownstone 

C.opynghred m< 'n..:tl 
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10 SUIT STANCHION --I 

WALL QGAT 

Placement of radial-arm saw is critical In a narrow work· 
shop; text tells why location shown Is best. Same-way 
lumber storage rack Is easy to make by drilling Into studs 

4' intervals to receive 12" lengths of galvanized pipe. 
top takes 11 two-by-fours cut to length. Four are 

to fit over drawer unit and stanchion. Use 16d 
and several lag screws at front to build it. 

town house in the Park Slope section of 
Brooklyn. Included in the remodeling 
plans was a basement workshop. The 
allotted space was narrow and long
about 5' by 20' -and bounded on one 
side by the foundation wall, on the other 
by a row of masonry pillars. 

One-wall planning. It was obvious tha t 
the shop had to snug up against the wall. 
Lack of floor space also suggested we get 
a long without all the floor and bench

•vu,uted tools often found in shops. But 
hat would be no hardship. A radial-arm 

w is ideal for a one-wall shop; with ac-
es~;ories, it can serve as every-tool-in-one. 

Other ideas for getting the fullest use 
om available space: 
• Hang a ll tools you can on the wall, 
ing either perforated hardboard or ply

and nails or other hangers. 
• Leave yourself standing room at 

end of the bench. A one-wall shop 
~OE~sn't deprive you of worktop dimension 

from front to back, but you're ahead of 
the game if you can work from three sides. 

e If cabinets are used under the work 
surface, install sliding doors. Swinging 
doors take up too much space. 

• Keep any under-the-bench drawers 
from coming out too far, to get in the way. 
M ake them short, front to back. 

• Generally, open space under the 
bench is better than drawers or cabinets. 
Use the floor for storage. Hooks screwed 
up into the top's underside can take 
many items. Slid ing-track hangers like 
those used in kitchen cabinets can be 
used to mount pull-out tool racks. 

• Facilitate lateral movement- and 
the handling of electric tools-by install
ing plenty of outlets. A strip of P lug
mold (several receptacles in a surface
mounted strip) is an easy way to get 
them. 

One-wall power tool. A radial-arm saw 
Co11tinued 
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Narrow shelf above bench gives handy space for materials 
and tools in use; bench-to-ceiling perforated hardboard holds 
those that aren't. Rack holding chisels, screwdrivers, etc. is 
an old rubber-stamp holder from used-office-furniture store. 

Portable swing-out shelf mounted on cab· 
inet side gives storage for small items. 
For more storage, sacrifice portability; 
install several on slide-out track instead. 

It's cutting it close, but carefully planned shop permits ripping 
4'-by-8' plywood panel. Photo shows need of good storage in 
narrow shop. Since bench top doubles as a work support, 
feeding large pieces will be impossible if it's cluttered. 

Synthetic-fiber carpeting is easy to keep 
clean, provides comfort underfoot. Extra 
power in today's shop vacuums pulls 
ground-in sawdust out of carpet pile. 

makes a narrow shop practical. Designed 
to stand against the wall, its pivoting, 
sliding blade housing means you never 
have to rotate a piece of stock end for 
end. Crosscutting, ripping, and mitering 
are all done with the board in the same 
position- parallel to the wall. This is a 
must, of course, where there is no room to 
swing a long board around. 

To take best advantage of this one-way 
board feature, devise lumber storage 
parallel to the cutting position. Wall
mounted over the saw, same-way racks 
let you lift a board down edgewise, not 
lengthwise, handle it on the saw, andre
place leftover material with minimum 
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effort. Lumber is always out of your way. 
Where the saw is positioned along the 

wall is important. At first glance it seems 
best to center it; but it doesn't work out 
that way. By placing the saw blade 8' 
from one end wall, you can crosscut a 16' 
board in half. More important, you can 
trim stock up to 12' long. By dividing 
a 20' shop this way, you gain maximum 
flexibility in that space. If your room is 
longer, maintain the 8' dimension an 
put the gain on the other side. 

Big-shop conveniences. Regardless o 
shop size or shape, there are some big 
shop features that can be included in an 

[Continued on page 184 
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•ERSONAL- USE REPORT: 

ly E. F. LINDSLEY 
,S Outdoor Power Equipment Editor 

[Jubbed the Beaver by its maker, 
he L. M. Cox Mfg. Co., a new, 8¥2-
IOund, one-hp. chain saw checks out 
s a good bet for campers, firewood 
utters, and weekend yard workers. 
~lthough obviously not intended for 
elling heavy trees, the little saw 
1acks a good punch. Effective cut
er-bar length is 12 inches. 
In addition to its light weight, 

hree bonus features make the Bea
er especially appealing: 

• Automatic chain oiling. 
• Adequate fuel and oil tanks. 
• Extremely easy starting. 
The automatic chain-oiling fea

ure operates from crankcase pulsa
ions. This eliminates the old bug
boo of failing to punch the oiler 
utton. Chain-oil and fuel capacity 
1robably seem extra large for the 
mall engine and blade, but one fill
rig will likely last through all the 
utting the average person cares to 
,o at one time. The small engine 
r1akes rope-pulling seem easy; at no 
irne while I was testing the saw did 
find that it takes more than two 

ulls to be off and snarling. Mo
rlentary depression of a primer but
on charges the engine for cold 
ta rts. No priming or choking was 
1eeded for warm starts. 
1 

The proper technique in using the 
eaver is a light touch with absolute-

no forcing. That gives the high
vving engine the best chance to 
ork most efficiently. 
The emphasis on light weight re
cts the maker's long experience 

lith model-airplane engines. It pays 
ff on one-handed sawing from a 
dder or for awkward cuts under 
w branches. Price is $99.50. L. M. 
ox Mfg. Co., 1505 E. Warner Ave., 
~"'-" .. ta Ana, Calif. 92702. 
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In typical trimming operation, lightweight chain saw cuts 
cleanly with little vibration. Chain oiling is automatic. 
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Stirrup offers handy grip when starting. You hold it 
securely while pulling rope. The saw starts easily. 

Chain-drive cover and a few other parts are plastic to 
keep down weight, but basic structure is tough and rugged. 
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It's part of a low-cost skeet 
outfit. And there's also a 
uniform-trajectory C02 rifle 

By ROBERT P. STEVENSON 

RECEIV 

Long a leader in carbon-dioxide guns, 
the Crosman Anns Company has now 
come up with a double-barreled surprise 
in that field- a C02 shotgun and a super
accurate, consistent-trajectory C02 rifle. 

The shotgun is the first successful 
weapon of its kind. It accepts a special 
plastic shell of .380 gauge. Each shell 
contains about 55 No.8 shot. The single
shot rifle compares favorably with super
accurate air rifles being made in Europe. 

Power comes from two C02 cartridges, loaded end 
for end to face two piercing pins. Tubing carries 
gas to valve. When you pull trigger, cocked ham· 
mer hits valve stem, releasing metered charge of 
gas that knocks wads from shell and carries shot 

POWER· ADJUSTMENT 

EXTRACTOR 
BUTTON 

It comes in two sizes- for .22-caliber pel
lets or for .177 -caliber pellets and BBs. 

Both shotgun and rifle do everything 
that the maker claims for them. I have 
used both over a considerable length of 
time, and can vouch for that. 

low-cost skeet shooting. That's the 
purpose for which Crosman has intro
duced the shotgun. Along with the gun, 
which is priced alone at under $50, the 
company offers a C02 skeet trap and re 
usable plastic targets. Cost per shot av 
erages out at far less than the lowest pos 
sible cost for conventional powder shoot 
ing. Thus you can afford to shoot mor 
often to sharpen up your eye. 

C02 skeet shapes up as practically a 
new sport. Because the effective range 
of the gun is limited to about 40 feet, you 
can use it in places where a powder gun 
would be barred. You can shoot in spa· 

Continuec 

out of muzzle. Power-adjustment lever varies ten 
sion on hammer spring. This determines how hare 
hammer hits valve stem-and whether a large o 
small charge of gas is released. Release button 
barrel snap forward, open breech, eject shell . 

CAP 



BARREL 
BEARING 

TOGGLf 
PIERCING 
LEVER 

BARREL 
(FULL RIB) 

• 
' 

• 

Full C02 skeet outfit consists of gun, trap, 25 plastic 
targets, 100 shells, and 10 C02 cartridges. Trap 

Plastic shells are loaded into the breech as at 
lower left. The shells are % inch long, have cupped 
wad at rear and a front closure attached at four 
points (center photo). Each shell has about 55 
lead-chilled No. 8 shot. A box of 100 costs $2.98. 
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has remote foot release and auxiliary arm for 
miniature clay targets. Full set: about $90. 

Domed plastic targets-shaped like clay pigeons
are part of the outfit. When target is hit. an outer 
ring breaks away. The targets can then be recov
ered, put together as you see below, and used 
again. A box of 25 targets costs $3.50. 



-
0 

New Crosman COz rifle has uniform velocity for life of cartridg_e 

\ 
I 

., 
.. . 

Pellmaster 700 shown above and its companion 
707 are 36% inches long, measure 14 inches from 
butt to trigger, and weigh four pounds. Note car· 
tridge-piercing button at rear and high-comb Monte 
Carlo stock. Cocking knob is pushed forward to 
cock gun. Disk just ahead turns rotary magazine. 
Pellet is loaded nose first through hole atop barrel. 
You then turn disk to rear to chamber pellet. 

cious home areas, even in large basements, 
at camps, or perhaps down at the dock. 
One person can operate the system, cast
ing out the birds and shooting at the same 
time. Shooting is almost noiseless. 

The gun gives excellent shooting train
ing. Its shot pattern is about 14 inches in 
diameter at 40 feet. Consistent scoring 
on the break-apart plastic targets de
mands heads-up shooting. Do this and 
your skill should carry over well into 
powder skeet or gamebird shooting. 

It looks like a powder gun. Designers of 

. 
- . w • - ~· - · - • ·- -- · ·· - ·- · - ·-- . , 

. . . . .. 
• 

Crosman's Trapmaster Model 1100 ob
viously Had this carryover in mind. The 
C02 shotgun looks and hefts like a pow
der counterpart. It has an overall length 
of 46lf2 inches, a 141/.t -inch length of pull. 
The full-rib 28-inch barrel is .380 gauge, 
true cylinder bore. On the shooting 
grounds you know you have a gun in your 
hands. It weighs 6If4 pounds. 

Stock and forearm are of contoured 
hardwood with a walnut finish. The gun 
has a metal bead front sight and positive 
cross-bolt safety. Action is a one-stroke, 
side-cocking single-shot. You also ha 
a power-selector lever- for high or low 

Continued on 168 

TO REMOVE SECTION for loose-leaf bind 
open magazine wide at this page, rest it on ta 

run your thumb firmly along center · 
Then pull out the sheets gently, one at a 
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PS EXTRA! 16-Page 
Save-It Section 

A collection of useful tips 
that'll get you out of trouble 
in your yard, keep you out of 

trouble-and save you money 

By E. F. LINDSLEY 
and JOHN BURROUG~ 

ost lawn mowers these days are 
powered by one-lung gasoline engines. 
These are rugged, beautifully designed 
little power plants built to run nearly 
forever, and they do- when well main
tained. 

Every owner ought to have a hand
book, giving the information needed for 
periodic servicing of his machine- chang
ing the oil and greasing it, keeping the 
engine in tune, and cleaning out accu
mulated grass and other debris picked 
up during operation. But sometimes re
pairs are needed beyond this. 

Continued 
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Is yours a one-lunger? 4-cycle? 2-cycle? 
1 DOWNGOING PISTON 

DRAWS CHARGE 

3atARGEIS 
FIRED, DRMNG 
PISTON 

LIFTER 

TIMING GEAR 

TYPICAL 4-CYa.E HORIZONTAL-cRANKSHAFT ENCASEMENT (side view) 

40N 
UPSTROKE. 
PISTON 
EXPELS 

four-cycle encfne fires once for each two revolutions of the crankshaft. 
l·head automobile engine. a four-cycler has a camshaft seared 1:2 

~"F.;.nl~• cams on the camshaft lift sprlns·loaded, poppet-type Intake 
•• 1ua' valves (shown overhead in the diaaram above for areater clarity) • 

~anttca!se serves as a reservoir for oil splashed up into the cylinder. 

There are five main reasons why mow
ers go haywire: 

• Dirt- in gas tanks, crankcases, bear
ings, and gears. 

• Rust- in tanks, in internal engine 
parts, bearings, and controls. 

• Lube failure-sometimes in engines, 
more often elsewhere. 

• Vibrations- always present with one
lung engines and on rough ground. 

• Misadjustment- of cutting blades, 
controls, clutches, belts, engines. 

Each of these ailments hits mowers 
regardless of whether they are simple 
push rotaries, self-propelled reels, big rid
ing rotaries, or tractor-type units. Enough 
engineering talent and expensive seals 
could probably lick part of the dirt prob
lem, but within the range of practical 
costs it doesn't pay to build yard ma
chines that way. 

Rust comes from wet, soggy grass, ca
sual storage, mowers left in the rain and 
dew, improper winter storage. Internally, 
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it can be reduced by draining and v.u..U..&,Ej 

before storage. Externally, frequent "'·'"':,.cu .. 1 

ing and touch-up painting will fight 
pretty well. 

It goes without saying that running 
four-stroke engine without oil, or .. ~ .......... B 

to have the proper gas-oil mix in a T'<I" r " 

stroker, is fatal. Other lube failures tenLQ 
to be less spectacular. Wheel 
run without grease or oil, low tra,ns.mi:sj 
sion-oil level, and missed grease fi ........ · ... 6 '1 

on the rotary-blade hubs will show up 
wobbles, poor performance, and ultima~o• 
ly a junk mower. In some cases .,,..,., 
lubricants are called for in the instru 
tion manual. It pays to use them. 

Vibration sometimes results in a .. v .u .. 

flashlight search in the grass for a ........... """' 
ing bolt or part. This may tum up .l.l.lf 5 .... 1 

crawlers but seldom the lost part. A corr 
plete going-over, preferably several tiiiJ 

a year, will stop most of the dropou 
Never fix a really loose bolt or nut 
just tightening. Ten to one the threac 
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tW POWER-MOWER CARE 

are worn and will never come up tight 
and hold. If the mower manufacturer 
seems to have been neglectful in choos
ing secure fastenings, use your own en
gineering genius. Add a lock washer, a 
star washer, a cotter pin, or some Lok
Tite for a permanent cure. 

The effects of dirt, rust, lube failure, 
and vibration all accumulate and show 
up as misadjustment. Things just plain 
get out of whack. Continuing to run in 
this condition will lead to expensive re
pairs, especially on the more complex 
riders and reel mowers. Use the instruc
tion book when making adjustments. 
Some of the linkages and belts on mod
ern mowers are complex; they must be 
set up properly. If you can't seem to get 
results with the proper adjustments, it's 
probably time to take the mower to your 
authorized service agency. 

Remember, though, the service agen
cies are extremely busy fixing the tough 
problems and don't really have the time 

FLYWHEEL 
HOUSINQ 

PORT 

• • • 

ntROUGH 
REED 

·· VALVE 

4 GASES DRIVE 
PISTON WN·-...ji-

SCRANKCASE 
QfARGE 
IS 

&PISTON 
UNCOVERS 

7 

to give the mower the detailed and com
plete going-over that you can do at a 
more leisurely pace. 

Don't junk a one-lunger. One-lung en
gines usually give out because of ne
glect- before they wear out. More often 
than not they're run until their ignition 
systems fail (the usual trouble when 
they won't start). There's absolutely no 
valid reason to junk such an engine, as 
is commonly done. 

That's a good clue for you. You can 
find lots of discarded one-lungers in junk 
shops. Such engines can be real bargains, 
especially if you need spare parts for 
an engine you already own. 

Even a decrepit-looking used engine 
probably will still be in reasonably good 
shape internally. Cylinder, rings, and 
bearings may not be as tight as new, but 
chances are they'll still be serviceable. 
Cleaning and readjustment will get mag
neto and carburetor working. 

Continued 
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Does the engine on your rotary mower need work? Here's ho 

Removing one·lunger from a lawn mower usually makes it easier to ca 
out repairs on the engine-or perhaps you'd li ke to remove it for replac 
ment with a rebuilt or new engine. See photos at right . 

If parts are missing or broken, you can 
usually get factory replacements. New 
parts are expensive, though , and when 
they have to be ordered it may take time 
to get them. When a one-lunger needs 
replacement parts, it's often cheaper to 
hunt up a second engine of the same 
make and salvage the parts needed. 

There are engines and engines. Some 
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• an 16 U. S . firms manufacture small 
cooled en gines, and most build more ., .. ~ ......... 
one kind- in all, quite a variety of type:sl 
models, and sizes. 

There are two basic types : 
engines (with poppet valves as in 
engines) , and two-cycle engines (in 'tT· ... h ..... ..., .. 

the piston opens intake and exhaust nort 
at the bottom of each stroke) . 

• 
Copyngh ~ ma n 1 



~o remove it so you can do the job 

• .... . 

First, lift wire from plug and wrap terminal with elec
trician's tape to avoid accidents with blade when you 
turn the mower over. Disconnect the throttle wire. 

Remove blade hub from the crankshaft by tapping 
gently with a mallet (not hammer). For ease of reas· 
sembly, keep parts in same order they are removed. 

of each type are made in both horizontal
crankshaft and vertical-crankshaft models. 
Power ratings, roughly a function of pis
ton displacement, range from one to 12 

Cylinders in some engines are cast 
iron; others are alloy aluminum with or 
without cast-in liners. Main bearings 
may be sleeve-, ball- or roller-type. Car-

PS Extra: POWER-MOWER CARE 

Tilt mower on its side with carburetor up to keep oil 
from spilling out. Then remove the cap screw and 
lock washer that hold blade and hub to crankshaft. 

Remove woodruff (half-moon) key from crankshaft 
and all but one of bolts that hold engine. Right 
mower, remove last bolt, lift off the engine. 

buretors, gas tanks, air cleaners, and 
mutBers on various makes differ only 
superficially. 

Getting a neglected engine back in 
shape involves: 1) stripping it to its en
casement; 2) cleaning dismantled parts 
individually; and 3) checking the engine's 
compression, ignition, and carburetion-

Continued 
. 
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Want to strip down a one-lung engine and repair it? Here's 
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1 To strip engine, unbolt gas tank, carburetor 
assembly, and sheet-metal flywheel housing. 

the three things that make a gas engine 
a gas engine-as you reassemble it. 

Accompanying photos show a typical 
clean-up, tune-up job. The one-lunger 
pictured is an elderly four-cycle horizon
tal-crankshaft two-hp. Clinton. 

Stripping. It's good practice to scratch
or punch-mark parts us you unbolt them 
to indicate how they should be replaced. 

The flywheel is the only part you 
may have difficulty removing. If you find 
when you've loosened the retaining nut 
c or on some engines the recoil-start 
clutch housing ) that the wheel won't slip 
off the crankshaft, squirt in penetrating 
oil; and then (with the nut screwed on 
to protect the threads) rap the end of 
the shaft smartly with a brass hammer. 
If that doesn't work, heat the wheel's hub 
with a torch and try again. 

Flywheels on Briggs & Stratton and 
some other engines have holes for puller 
bolts. When this is the case, you can 
improvise a puller using suitable bolts 
and a chunk of steel bar. 

Most engines have a brass or alumi-
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Then pu ll the f lywheel. Don't open the encasement 
(block-crank-piston assembty) unless for overhaul. 

num key (meant to shear should the en
gine somehow jam) keying the flywheel 
to the crankshaft. A key that's partly 
sheared, bent, or worn loose should be re
placed . 

Cleaning. After scrubbing dismantled 
parts with solvent, disk-sand off rust 
spots or loose paint. Scraping the cylin
der's cooling fins purposefully with a knife 
blade removes scale. 

To check the condition of the con-rod 
bearing, press firmly on the piston with 
one hand, feeling for looseness, while ro
tating the crankshaft with the other. If 
you can feel play, remove the encase
ment's base or side cover plate, unscrew 
the rod bearing's cap, and inspect the 
crankshaft's crankpin. 

Factory service shops replace or ma
chine-grind crankshafts with 
scored, or out-of-round crankpins. 
usually possible, however, to do an amH 
quate makeshift job of retruing a ..-nT..._0 ..._ 

crank journal by hand, first 
down scores with strips of fine silicon 
carbide paper backed with a strip of flex 

C.opynghred m< 'n..:tl 



:ep-by-step pictorial review 

2 If con rod feels loose, open encasement and 
unscrew cap. Smooth crankshaft journal with 

1 extra-fine abrasive paper if burned or scored, file 
j cap to reduce play. Don't fit bearing too tightly. 

"A . 
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PS Extra: POWER-MOWER CARE 

3 Scrape the block of the one-lunger to remove 
all carbon deposits and clean out the head. 

The height of the ridge around the top of the cylin· 
der indicates the amount of cylinder and ring wear. 

Valves can be lapped against 
their seats without removing 
. Position crankshaft to re-
spring tension and rotate 
heads with your fingertips. 

5 Clean up encasement, scrap
ing rusty scale from the cool

ing fins and scrubbing the block 
with solvent. Then paint with heat
resistant machine-gray enamel. 

6 Cut gasket used under bear
ing plate from gasket paper 

of correct thickness to take up end 
play in crankshaft. Cement gasket 
to insure against leaks. 

ble fiber, and then finish-polishing with 
cloth. To do a more precise job, 

a half-round lead lap. 
Aluminum con rods in most small en

uu::;i:) have integral bearing surfaces, not 
inserts. When filing the bear

cap to take up play, don't fit it too 
ghtly. Small journal bearings need .002-
•'-'· ... · running clearance and .004-inch or 
·" '"'' total end clearance. 
Compression. The height of the ridge 
.,.u •. '-& the top of the cylinder wall will 

indicate the amount of wear in the bore . 
• 

If the wall isn't scored, don't be con-
cerned if it shows moderate wear. Ac
cording to service manuals, cylinders worn 
.005 inch should be rebored for oversize 
piston-and-ring sets, which is true when 
the engines must run at top efficiency. In 
the jobs for which most one-lungers are 
used, however, optimum power and fuel 
economy aren't prime requirements. A 
small engine's cylinder and rings can be 

Continued 
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7 Ignition system-don't disturb coil or its lami· 
nated armature when cleaning. Dress and 

regap points. Replace worn spark-plug lead. 

8 Magneto is working satisfactorily if spark will 
jump •;,." when you spin flywheel. If spark 

seems weak, recheck points. replace condenser. 

9 When bolting on blower housing, spin crank· 
shaft to make sure the flywheel doesn't rub. 

Hammer out dents in sheet-metal housing. 
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worn quite loose, but still (provided the 
valves and head are tight) develop plen
ty of compression for satisfactory opera
tion of the mower. 

The valves in an old four-cycler prob
ably will need attention. If you find when 
you've scraped away carbon that the 
valve faces aren't badly burned, simply 
lap the valves against their seats with 
fine compound. If they are burned, pull 
the valves and have them machine
ground. Replace the exhaust valve if its 
head is heat-warped. 

Valve lifters in most small one-lungers 
do not have adjustment screws. Clear
ance between lifter and valve is adjusted 
by removing the valve and grinding the 
end of its stem. This clearance (checked 
with a feeler gauge after the valves are 
lapped in) ordinarily should be .009 inch 
for the intake valve and .011 inch for the 
exhaust. 

When reconditioning a two-cycle en
lgine, scrape out carbon from the ports to 
prevent power loss, and see that the muf
fler isn't carbon-clogged. 

Most cylinder heads are aluminum 
f astings. Try the head on a flat surface 
11.0 be sure it isn't warped before replacing 
it ( if it is, rub it true on 240-grit abrasive 
paper taped to plate glass). Use a new 
asbestos head gasket. Lube the head's 
~ap screws with graphite grease and tight-

Governor may be cent rifugal-weight (in 
crankcase) or air-vane (above f lywheel) 

11echanism. When spring-loaded linkage is right, 
.,..""'rnor opens throttle as engine slows under load. 

PS Extra: POWER-MOWER CARE 

en them gradually in crisscross order. 
Ignition. While some larger one-lungers 

have camshaft-driven rotor-type magne
tos, most smaller engines have flywheel
magneto ignition systems. 

In a flywheel-type magneto, strong per
manent magnets mounted on the fly
wheel's rim revolve past the armature 
of a stationary coil. As the magnets sweep 
past the poles of the coil's laminated-met
al armature, voltage is generated in the 
coil's primary winding. Just as this volt
age reaches its peak, breaker points 
opened by a cam on the crankshaft break 
the primary circuit; and the resulting 
sudden collapse of the primary winding's 
magnetic flux induces a voltage in the sec
ondary winding high enough to fire the 
spark plug. 

Though all flywheel magnetos work 
similarly, they vary somewhat in de
sign. Breaker points may be either rocker 
or shuttle type. On some Briggs & Strat
ton engines the coil is mounted immedi
ately above (rather than within) the fly
wheel of the unit. 

But all are easy to trouble-shoot. 
Since coils seldom give out, failure nearly 
always can be traced to dirty points that 
won't close to complete the primary 

Continued 

12 You can substitute similiar part from an· 
other make or model. Mower gas tanks, 

mufflers, air cleaners can be interchanged; Neo
prene gas line is easier to install than metal tubing . 
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some of Its 
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a four-cycle, make these 

not just a silly ques-
for an engine to be 

there's some In the 
And what about the age 
for a long ti 

Wild ., ........... , en older 
pull starter to point of stron1est resistance. 
Release cord and note enstne snaps 
back. If you can't thla or ,... 
bound is feeble, If you're losln1 compre• 
slon IJtlc.uM spark plu11s not tllht. {This m., 
not work with new ... sy«art'' en&~n•.) 

about the ......... , Perhaps the plus or 
cable Is Bry it. If this doesn't work, ,. 
ntOVe piUJ. Check It _by atblchlnlllniUon wire 
tD the top. Hold piUI's threaded body aplnst 
clean metal on en&lne, with ftnpra away from 
the terminal, and crankshaft. A spark should 
snap points. Install a new correctly 
pppa4 P'UI if porcelain of old one Is cracked, 
tip 'fouled, or points ara burned. 

\ 

\ 

If your engine's a two-cycle, here's what you do 

Make all basic checks as for a four-cycle-gas 
supply, compression, wet plug or cable, wheth
er you get a spark from plug, and whether 
tank breather hole and supply line are open. 

To clear flooded two-cycle engine, turn high
speed carburetor needle shut, remove plug, 
and crank until vapor stops coming out of 
hole. Overchoking fouls plug because of oil 
in fuel. So clean and dry it. Reset high·speed 
needle and try engine again. Plugs with cut
back electrodes resist fouling best. 

• 

circuit. Flex-stoning and regapping the 
points (usually to .020 inch) probably 
will restore normal operation. When it 
doesn't, the points' condenser (usually 
. 20 mfd. ) and the coil's spark-plug lead 
should be replaced. 

An air gap of .010 inch between the fly
wheel's rotating magnets and the end 
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faces of the coil's armature is usuall 
sufficient. 

On most small engines ignition " .. · ..... uJ~·a 
is fixed (at about 21 degrees before ,.,..,..,... 
center) and needs no adjustment . 

Carburetion. To check out a one-lung 
er's fuel system, just trace the flow of f'>'"'-1 

from the tank through the carburetor 

Copynghted material 
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Hal the eftllne been It's easy to -do 
this by overchoklns, especially while trying to 
start a cold engine. If you sus,;ect this to be 
true, crank the engine with the spark plug out 
until vapor no longer comes out the hole. 
Then· try the engine again. 

Wh.t about Remove spark plug, 
. hold thumb over open hole, and crank engine 
a few turns. If fuel 11 reaching cylindei, thumb 
should become moist with gas. 

Next check the .tank. Wipe the cap clean, 
remove it, and blow through the pinhole vent. 
Clear with a pin If clogged. Inspect tank: rust 
in It could have clogged gas line or carburetor. 
en float-feed engines, disconnect gas line at 
carburetor. If gas flows, trouble Is In carbu· 
retor. Your next check Is there. 

en suction-feed engines, detach carburetor 
to remove foot valve Inside tank. If screen or 
valve is soak it In lacquer thinner. 
You should be able to blow through from lower 
end of valve but not from top. If you can blow 
both ways-or neither-get a new foot valve 
from your authorized mower dealer. 

• 

To check carburetion, remove main or high-speed needle. 
With tank valve on, gas should flow out. If gas has been left 
in carburetor for a long time, oil, gum, or varnish may have 
clogged it. Pour in lacquer thinner. If carburetor checks out 
but gas is not reaching cylinder, inspect gaskets and seals at 
cylinder, crankcase, carburetor joints. 

What about the reed valve? This is a plate between carburetor 
and crankcase, with flexible metal reeds that open to let fuel 
charge into crankcase but close to let piston force it into cyl
inder. Remove bolts or nuts holding on carburetor, being 
careful not to damage any gaskets, and lift off carburetor and 
reed plate. See that reeds are not blocked by dirt, or rest 
more than a hairline off their seats. If you can see light under 
them, install a new plate. In doing so, remember that reeds 
must open inward, toward crankcase. 

• 

look for trouble- obstructions, gas or air 
leaks. 

All small-engine carburetors simply 
spray gasoline into the air gulped by the 
engine. They differ, however, in the way 
fuel is fed to the orifice, or jet, in the 
venturi. A one-lunger may have either a 
suction-feed or a float-feed carburetor. 

On an engine with a suction carburetor, 
the tank is located directly beneath the 
carburetor. Air flow through the carbu
retor's venturi sucks gas from the tank up 
a standpipe and through an orifice into 
the air stream. A brass needle valve 
limits the rate at which fuel will be 

Continued 
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What to do about your mower's running gear and cutting machine 
Unseen grease fittings like these 
on the underside of Gravely cutter 
deck should not be overlooked. 
Rotary hub without a fitting should 
be taken apart, washed, and re· 
packed with grease once a season. 

A modern riding mower usually 
has an axle differential; some have 
planetary reductions in wheel 
drives. At least once a year, clean 
all such parts and their housings 
until they shine. Lubricate well. 

Up-end a small rider before fill 
with gas and oil, for access to n 
and bolts and to make adjustme 
on the underside. Vibration of 
takes an unseen toll here, loos 
ing many of the parts. 

sucked from the orifice into the air stream. 
On an engine with a float carburetor, 

the tank is mounted somewhere above the 
carburetor. Fuel gravity-feeds down a 
gas line, through a float-controlled inlet 
valve and into a bowl under the carbure
tor body. As air flow through the venturi 
sucks fuel from this bowl, the float valve 
opens and refills it. (In a few carburetors 
a vacuum-operated diaphragm rather 
than a float opens the inlet valve. ) 

Most float carburetors (and some suc
tion types) have two orifices discharging 

Two maintenance jobs for reel mowers. Rust often 
freezes the screws that adjust cutter height. When 
this happens, soak them free with penetrating oil 
and run them through a threading die so precise 

fuel into the venturi, each with its own 
needle valve. One supplies the fuel the 
engine draws when idling; the other the 
fuel for high-speed, full-power operation. 

Usually you can scrub up a dirty car
buretor without removing the throttle 
and choke butterflies. Use carburetor 
cleaner (first removing any nylon parts) 
to dissolve gum, fine abrasive paper to 
scour out corrosion. Worn needle valves 
should be replaced. 

When cleaning a suction carburetor, 
be sure that the standpipe's one-way foot 

adjustment and locking will be easy. Because con· 
siderable dirt always collects on the drive pinion 
and wheel bearings, it's advisable to remove wheel 
and wash all parts in solvent and apply new grec:~se ~ 



to keep them always in tip-top shape 
Sharpen rotary blade frequently, remembering to 
remove and tape spark-plug wire for safety before 
up-ending mower. If you remove blade, make care· 
ful note of the stack-up of spacers and washers. 
Washers shown let blade .slip if it hits an obstruc
tion. In resharpening, maintain original blade angle. 

valve works freely. When cleaning a float 
carburetor, see that the float operates 
without sticking and that the valve pin 
seats tightly as the float lifts to horizon
tal. Use a new cork bowl gasket. 

Adjust the needle valves with the en
gine running. If the carburetor has a sin
gle needle, first unscrew it enough to 
permit the engine to start (usually 1-llh 
turns) , and when the engine reaches oper
ating temperature, adjust the needle for 
smoothest acceleration as the engine is 
throttled. If the carburetor has two nee
dles, open both one turn, adjust the high
speed needle for best acceleration under 
load. Top speed usually shouldn't ex
ceed 3,400 r.p.m. 

Repair work. Engine· parts that need re
pair often can be fixed with hook-or-crook 
'tinkering or .a bit of welding. But be
-tore. t~ckling extensive repair work, par
ticularly on a five-hp. or larger one-lung
er, consult a service manual. You can 
find manuals covering most makes in 
big-city public libraries~ or ask a local 

Continued 

Cleaning grass cuttings from the underside 
of a rotary after each mowing is a good 
rule. The homemade tool shown here 
makes the job easie'r-2 It's a scraper on one 
end (a metat· paint-mixing paddle), a small 
wire brush on the other. Both are standard 
hardware-store· items. Sketch shows how 
to assemble. Brush is handy- for cleaning 
dust and grass particles from the engine; 
particularly around carburetor air intake. 

.. 

POWER-MOWER CARE 

Always keep blade in balance. Balancer above con· 
sists of nail driven through board and tire-valve cap 
pressed into blade bolt hole. Blade pivots on nail 
point placed inside conical-shaped valve. 

A cleaning: tool you can make_,,u-
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How to get the best results from an electric mower 

~z JS~ 
oBD ,~ .. 

Keep them oiled! Makers of elect rics will tell you 
that thrs is the most important maintenance rule 
for their machines. But be sure to do the oiling as 
marmenance book prescr ibes. Never use more than 
a few drops. The book says five in above case. 

: :-'! ,..')OULAR SCIENCE 
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Blow dust and dirt out of the motor at least once a 
season and check out t he brushes and commutator 
for best service. Replace brushes if worn. Black & 
Decker machine opens up by pulling four screws. 
Keep the blade sharpened as for a gas mower. 



J4 PlYWOOD. 
SHAPED TO FIT INTO 

PULLEY 

• BOLT 
(HEAD REMOVED) 

NUT 

starter can give you a lift if your mower 

tills clutch to fit Into the open end of the 
then use your electric drill to crank the 

A lA • drill will readily start an enslne of 
to two hp. It will make the mowing chore eaaler. 

AREA 
A 

( 

AREA 
c 

) 

) 

Outside outlets strategically placed are important 
in getting the most out of an electric. Here's an ex· 
ample of a good mowing pattern. Note that from 
outlet No. 1 you can mow areas A and B. and from 
No. 2 area C. Always move away from outlet. 

Double your ••••-If you own a rldlns mower and 
also a push-type rotary, you can speed up the job 
of lawn cuttlna with this simple three point hookup. 
The hand mower quickly detaches for trlmmina. 

parts dealer to let you see one of his man
uals. 

A few repair notes: 
• A scored cylinder can be honed 

oversize with the same tools and proced
ure used to recondition auto-engine cylin
ders. Reaming the cylinder's ridge per
mits removing the piston. After rough
and finish-honing the bore (use kerosene 
for a smoother finish ) , fit new oversize 
rings. Insert the rings in the cy Iinder, 
check their end gaps (which allow heat 
expansion) with a feeler gauge, and cor
rect the gaps with an ignition-point file. 
The top ring usually should have a .010-
inch gap; lower rings, .008. Also check 
the ring's side clearance in the piston 
grooves (to leave them free to spring) 
.002 inch is sufficient. Continued 
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Take time to be safe! 

Look behind before you back! The legend 
for this Outdoor Power Equipment Institute 
photo calls scene above "most tragic of all." 

Know all hidden hazards of your property if 
you operate a riding mower or tractor. 
Upset like this is a potential widow maker. 

Fired up! This man forgot one of the first 
rules of mower or tractor operation. Never 
refuel if mower is running or engine is hot. 

I 
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• Most small four-cycle horizontal
shaft engines have splash-type oiling. 
Many four-cycle vertical-shaft engines, 
however, have gear- or plunger-type oil 
pumps. Be sure that the oil pump works 
properly if the engine has one. A malfunc
tioning pump is death on an engine. 

• Factory-replacement bushings for 
sleeve-type main bearings must be pressed 
in and finish-reamed one at a time, a job 
that takes a special aligning reamer. It's 
sometimes practicable instead to tum new 
bronze bushing on a metal lathe. 

• Some ball- and roller-type main 
bearings are press-fitted on the crankshaft 
(by heating the bearings to 300 degrees 
in oil ) ; others are pressed into the encase
ment or retained with snap rings. When 
a pressed-in bearing is difficult to remove, 
heat the encasement on a hot plate to 
free it. Ball bearings should be installed 
shielded-side in. 

• Remember when you replace the 
crankshaft of a four-cycle engine to 
match the index marks on the valve-tim-
• 1ng gears. 

• It's advisable, when replacing bear
ings, also to renew the crankshaft oil 
seals-usually metal-backed Neoprene 0 
rings. Oil the new seals and slide them 
on the shaft with care to a void tearing 
them. 

• When reconditioning a two-cycle en
gine, be sure that both the crankshaft oil 
seals and the reed-valve unit under the 
carburetor are airtight, since the crank
case must hold compression on the down
ward stroke of the piston. 

• A four-cycler usually has a crank
case breather with a flutter valve opening 
into the valve compartment. This valve 
maintains slight vacuum in the crankcase 
to minimize oil leakage. 

Given reasonable maintenance, a good 
mower will last a lifetime. And that's 
where many home owners slip up-which 
is a shame. A mechanically minded man 
would have to look hard to find an activity 
that pays off better: Just a few hours each 
season will not only keep your machine in 
good running order, but save you the pain 
in the pocketbook of buying a new one 
every few years. m:!J 
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Shop Talk 
By ROBERT P. STEVENSON 

What does a cement worker do with a cheater? 

. . . . ;. . 
~ ....... 

• • ;J . < ·. 

. . . 

A tool bible for men who work in the trowel trades-masons. brick
layers. and plasterers-is the catalogue that comes annually from 
Goldblatt, of Kansas City, Kans. Leafing through it, I always marvel 
at the strange and unusual tools thest> men use. One really stumped 
me when I first saw it. What could he the function of a "cheater"? 
How does it differ from a groover, which it somewhat resembles? I 
put these questions to Ted Isaac of Goldblatt. A groover. a., I already 
knew, makes grooves as deep as % ". 1 ". or 1%" in the still-wet slab. 
These grooves serve as relief points for st resses that develop. If the 
slab fractures, it does so along these lines-and no problem is created. 
A cheater, Mr. Isaac tells me. makes grooves only 1fs" deep. It's used 
just as a decorative tool; the grooves aren't meant to relieve stresses. 

How to know which sandpaper to use where-and when 
A friend at 3M has suggested that POPULAR SCIENCE home work

shoppers might like to have a free copy of the 3M Sandpaper Grit 
Guide for their shop wall. If you do. write to Grit Guide 202, Abrasives 
Div., 3M Center, St. Paul, Minn. 55101. Supply is limited. _ 

Book worth noting: usmall Tractor Service Manual" by Technical Publications 
Specs and information about almost all makes of modern garden 

tractors are included in this 132-page book. In addition to data on run
ning gear and power trains, there's a good section on the engines used
Briggs & Stratton, Kohler, Tecumseh-Lauson. Wisconsin-and another 
on accessories such as starters and hydraulic lifts. Price is $5 from 

• 

Technical Publications, 1014 Wyandotte St .. Kansas City. Mo. 64105. 
The same company also publishes "Small Engines Service Manual.·· 

Noteworthy products for use around the house and yard 

,...... • • • , • • 4 ~· 

Mobil Oil has introduced a new oil esp(>cially for four-cycle lawn
mower engines. Unlike the automotive oils normally used. Mobil 
spokesmen explain, the new formulation is cart>fully Jllatched to t he 
operating characteristics of the lawn machint>s . . . A new tiny heat 
fuse is offered by Littlefuse. 800 E. Northwest Highway, Des Plaines. 
Ill. It guards against overheating in such equipment as automatic coffet> 

;. . 

. . 

pots, home movie projectors. phonographs, and 
air conditioners .. . A clever piece of hardware 
for tightening guy wires. clotheslines. and electrie 
farm fences is made by North Central Plastics. 
Inc., of Ellendale, Minn. See it in the photo. It's 
aluminum . .. Birds eat your fruits or berries? 
Conwed Corp., 332 Minnesota St.. St. Paul. 
Minn. 55101, sells a plastic netting to cover tht• 
bush or tree . . . This is a good time of year 
to remove soot from your chimney. Chimney 
Sweep is a product that will help with the job. 
It's made in several forms by Miracle Adhesives 
Corp., 250 Pettit Ave., Bellmore, N.Y. 11710. 
under the Coughlan brand name. 
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The cocksure colonel told Gus 
exactly how to fix his car, 
but Gus was not taking orders 

By MARTIN BUNN 
ILLUSTRATION BY RAY QUIGLEY 

Gus slammed the hood of an early-morn
ing repair job at the Model Garage. 

"Man, if I ever closed a hood like that 
... "Stan Hicks, his assistant, complained, 
poking his bony legs into his coveralls. 
156 I POPULAR SCIENCE 
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"Get my car down and let me ou 
of here," snapped the colnn,..ll 
"before I make real trouble." 

"Car troubles getting you down, Boss?' 
"Not car troubles, customer troubles,' 

corrected Gus. 
"I thought that was Harry Baxter's V.l\..1 

clunker," chuckled Stan. 
"It's his, all right. How many times ......... "~ 

that stubborn character tried to tell 
how to fix his car? Well, he's at it 
Bring my car and follow me back to Bax 
ter's house. We'll have to shut up ~.~.~v 
for a few minutes." 

Riding with Gus on the way back, S WA-11 
asked about the Baxter car. "What n ro:a 

he complaining about now?" 
"Claimed the valve job we did 

winter was making his car hard to sWA ... 
He even talked me into wasting time 

(,opynghred m<·.~er1a11 
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a compression check." 
"Compression was 

okay, huh?" 
"The trouble was that 

Baxter put on a new coil 
himself after we'd told 
him he needed one. He 
got the battery and dis
tributor leads to the new 

\ ( coil switched. With the 
; ~- low-voltage juice flowing 
·_, y. the wrong way through 

· \·. the coil, the high-voltage ., 

/ 

, current flowed the wrong 
way through the spark 
plugs. That way it takes 

, about 30 percent more 
juice to jwnp the gaps. 
Made the car hard to 
start." 

"Next time Baxter 
needs a valve job," said 
Stan, "you'll send him 
packing to some other 
shop, I'll bet." 

" Next time I'll look for 
the trouble logically in
stead of listening to him 
- or any cus tomer," 

vowed Gus, holding up one hand. 
As they drove up to the Model Garage, 

Gus spied a neatly uniformed Army officer 
standing in the drive beside a well-kept 
'64 Ford sedan. 

The officer strode over to Gus as soon 
as he stepped out of the car. "You look as 
though you're in charge," he said. 

Gus grinned. "I hope so." 
"I'm Colonel John T. Wayland of the 

Ordnance Ammunition Command. I'll be 
stationed at the base for a while and I need 
someone to fix the front brake on my car. 
It makes a funny noise. Comes every 
time I use the brakes hard in the opposite 
direction they were used hard the last 
time." 

"Let's go for a ride and listen to it," 
suggested Gus. 

"No need to. I already know what the 
trouble is. I had to slam the brakes on 

hard trying to avoid a chuckhole in the 
road a few weeks ago. The self-adjusting 
mechanism broke. It lets the brake shoes 
move around too much." 

"I'd still like to hear the noise myself," 
said Gus. 

"Just take off the right front wheel," 
the colonel insisted, "and put on a new 
self-adjusting setup. You'll save us both 
time." 

"If it's just the same to you," said Gus, 
moving toward the car, " I'd like to hear 
the sound before I fix it." 

"Very well, if you insist. But I can pro
duce the noise right here in your driveway. 
I'll show you," the colonel said, climbing 
into his car. 

"It's the right front brake," he called 
out. "Stand over on that side and you'll 
hear it when I stop." 

Colonel Wayland backed up the car and 
braked hard. Sure enough, a pronounced 
clunk came from the right front. He shot 
the ca r forward a few feet, jammed on the 
brakes aga in. The same clunk. 

"Now, watch," said Wayland. "I'll go 
forwa rd again and stop, but there won't be 
any noise this time. Only happens in the 
opposite direction to the time before." The 
car jerked forward; the colonel braked. As 
he had said, there was no sound other than 
that of normal hard braking. 

"Satisfied?" Wayland asked. 
" Let me try it once," said Gus. The 

colonel tightened his lips and banged the 
steering wheel ha rd with his fist. Then he 
slid over. 

When Gus put on the brakes going back
ward, the clunk seemed even louder than 
it had outside the car. 

"I have a hunch," said Gus. He got out, 
opened the big shop door, then drove the 
car in. The colonel watched as Gus jacked 
up the front end and rolled under the 
center of the car on a creeper. 

"Now, wait a minute," the colonel 
snapped. "You can't fix a broken brake
adjusting mechanism from there." 

"I don't think the trouble is in your 
brakes," said Gus. "It sounds more like 
the suspension." Continued 
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"Hold it right there," Wayland com
manded. "I know it's the brakes. Just 
take off that front wheel and you'll see." 

Gus remembered his vow made only 
half an hour before. He rolled out from 
under the car and got up. 

"Tell me this, Colonel," he asked. "Did 
you miss that chuckhole?" 

"No, as a matter of fact I hit it quite 
hard," admitted the officer. "That's when 
the ratchet let go." 

Gus plunged ahead: "When you hit that 
chuckhole, the front suspension took an 
awful jolt. The wheels were locked. And 
the weight shift from braking was toward 
the front end. I think it damaged your 
front suspension." 

I 

"So that's the game," stonned the 
colonel. "You want to sell me a whole 
new front end. If you'll let my car down 
off that jack, I'll be on my way." 

"First let me show you the problem as 
I see it," said Gus. "If I'm right, it won't 
involve a whole new front end. If I'm 
wrong, I'll pull the wheel and look at your 
brake. No charge for the suspension 
check. Fair enough?" 

"Nothing doing, mister," snapped. the 
officer. "I didn't get to be a colonel by 
being a patsy." 

"Now, look here," Gus interrupted, his 
blood pressure rising. 

"No, you look here," shot back the 
colonel. "Get my car down and let me 
out of here before I make real trouble. 
I've had it with you chiseling mechani~. 
I'll get one of the men at the motor pool 
to fix my car." 

"You do just that," said Gus as he gave 
the jack-release knob a hefty tum. The 
car's front end came down so fast it 
bounced. The colonel got in, slammed the 

·· ·· · door, and drove off furiously. 
"I'll never see ·him again," Gus mut

tered to himself. "I hope." 
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For several weeks the unhappy incident 
plagued Gus. "I know I'm right about 
that car," he told Stan one day, "but may
be I should have pulled that wheel off, 
anyway." 

"Cheer up, Boss," said Stan. "You may 
have lost a colonel, but you've gained a 
corporal." Stan gestured toward a familiar 
car as it pulled up in front of the Model 
Garage. It was Colonel Wayland's, but a 
youthful corporal sat at the wheel. 

"Are you Gus Wilson?" the corporal 
asked as he climbed out of the Ford. 

"What can I do for you?'' Gus asked 
warily. 

"I'm Corporal J annings from the motor 
pool over at the base. And I'm in rea] 

trouble unless you can 
help me. 

"Well, Colonel Way-
land-that's his car therE 
-ordered us to stop a 
noise in his brakes. WE 
aren't supposed to wor 1 

on private cars, but th 
colonel was madder' 
heck and he pulled som 
strings. Guess who go 
the job? I tried every 

thing in the manual, but the noise is stil 
there. Unless I find it, the colonel wi 
have me busted before I can wash th 
grease off my hands." 

"What makes you think I can help. 
Gus asked. ····· 

"Colonel Wayland told the officer · 
charge of the motor pool that you'd tri 
to gyp him on fixing his car. But we gu 
figure you probably know just what 
wrong with it." 

"I think I do," agreed Gus. "Drive 
in and I'll show you." 

A few minutes later, Gus rolled out fro 
under the jacked~up Ford, stood up an 
opened the hood. 

"I found your noise," he said. ".L.IV' 
down between the engine and radiato 
and you'll see the forward part of the low 
suspension arm. What most people 
the A frame. See that small bell-crc:u .. 
affair the A frame pivots on?" Gus poin 
with the hook on his drop. light. "One·e 
of the crank is locked to a sleeve tha · 
bonded in rubber, and the rubber is f 
tened finnly through the car's frame. B 
sides the pivoting action you find in 
suspension of all cars, the crank end 

Continu 
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When all the smooth talk is done, a guarantee is 
about the only thing this kind of guy is guaranteed 
not to give you. 

whichever comes first, free. 

Which might explain why so many people find it 
rough going with a used car they got from a smooth
talking salesman. 

The engine, transmission, rear axle, front axle as
semblies, brake system, electrical system are all 
covered. 

He can cover them because he fixes what needs 
fixing beforehand. When he inspects his trade-ins. 

VW used car dealers aren't smooth talkers. In fact, 
they aren't talkers at all. Their guarantee says it all. 

If they don't pass inspection, of course, they don't 
get the guarantee. 

A Volkswagen dealer will repair or replace 
any of the major working parts of his guaran
teed used cars, for 30 days or 1000 miles, 

This 
used car is 

guaranteed • 
100%~ 

~ 
------~- . -·-----------"-"":"""'_ ... ·-~ ..... ~_-::---__ .... 

But if they do, anything he has to say about 
them he says in writing. 

It's all the conversation you need. 
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holds the A frame is free to swing as much 
as the rubber around it will allow. The 
bell crank was a suspension-softening sys
tem used by Ford in 1963 and '64." 

Jannings peered closer. 
"Keep watching that right bell crank," 

Gus instructed, "while I push back on the 
front wheel." Gus kicked his heel hard 
against the right front tire. It bounced 
back half an inch. 

"The crank moved," said Corporal Jan
nings in amazement. 

"I have the bell crank loosened now so 
it's easy to move, but even when it's tight, 
the rubber-mounted crank gives slightly 
when the tire hits a bump. That lets the 
outer end of the A frame move back. 
Probably when the colonel hit a chuckhole 
he tore the bond between the rubber 
mount and the bell crank. Now the crank 
slips too far one way and the other." 

"You mean that's what the noise is?" 
The corporal grinned with delight. 

"That's it. When I first heard it I 
had a hunch it was too loud to be coming 
from a brake." 

"What's the fix?" the corporal asked. 
"A new rubber mount?" 

"There are two ways," said Gus. "You 
can put in a new bushing in place of the 
unbonded one, or leave the old setup in 
and put a special stabilizer bar across the 
front end between the right and left bell 
cranks. The bar will hold the cranks from 
moving independently. It won't matter if 
their bushings are bonded or not. They 
can't tum." 

J annings nodded. "Which way would 
you recommend?" 

"I recommend the stabilizer," Gus said, 
rolling under the car to tighten the bolts 
he'd loosened. "It costs about five bucks 
and should beef up the handling quite a 

. . .. , ' ' • t • , , .. .,,, • 
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bit. It holds that caster from moving all J 

over the map. The car will need a wheel ! 
alignment, too." 

"I sure appreciate your help, Mr. Wil-· 
son," Jannings said. "You've saved my· 
life. I'll pick up a stabilizer bar and in- · 
stall it. How much do I owe?" 

"For.get it. Glad to help," Gus saidJ 
as he lowered the car to the floor. 

Gus had forgotten the incident by the ~ 
time Colonel Wayland confronted him1 
again. Gus was under the dashboard of aiJ 
car removing a radio and speaker. 

"Mr. Wilson," the colonel said hesitant- · 
ly as he peered down at Gus, "I'm no · 
very good at apologies, but- well, I sure; 
owe you one." 

"Forget it," said Gus, unwinding u·m-:f 
self and getting out of the car. 

"I can't forget it," Wayland went ......... 
"I said some pretty rotten things. I ....a.& .. 

say I'm sorry but that doesn't 
enough. I want to pay you for what "uq 

job would have cost." 
"Can't accept pay for a job I didn't do, 

said Gus. 
"I figured you'd say that. Well, I'll "IV& .. 

you this. I'm through telling mE~Chtan:icfi 
how to do their work." With that, ~v.lv&&c .. 
Wayland shook Gus's hand warmly 
smiled for the first time that Gus Cr'uo'._u ..... 

recall. 
"You're pretty good at 

things, Boss," Stan commented as 
colonel strode off down the street. 

"Yeah," Gus said, "that stabilizer ua. 

should do the trick, all right." 
"I don't mean the car, I mean 

colonel," Stan chuckled. "He sure 
cooled down. I'll bet life will be a 
less jumpy for the guys in his outfit .f .. " ... 

now on." 

Dune buggy delivers 
instant roads 

Towed by a bulldozer that smoo 
the way in loose soil or sand, 
''dune buggy" lays down an 11-too 
wide fiberglass mat. This is on••<> 

with a resin solution to form ad 
ble roadway that can be used in 
45 minutes. The machine, 
by the Boeing Co. under contract 
the U .S. Marine Corps, is shown 
work on a test tract in Seattle. 
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An oil's reputation often 
depends on how little you use. 

Quaker State comes by this 
reputation naturally. 

Refined from 1 00% Pure 
Pennsylvania Grode Crude Oil, it 
has a special lubricating power 
to protect engine ports longer. 
Prevents oxidation and break-

AMERICA'S 
#1 SELLING 

PICKUP 
COVER 

AND 
TOP 

DOLLAR 
VALUE 

I 

down, even in the fierce heat 
todoy's engines generate. 

!'' . . . . . . . ... . .. . 
. .. 

' . . ' ' . 

····t 
1 

j 
! 
! 

Others prefer Quaker State fo r 
a practical reason. It exceeds all 
cor makers' warranty requi rements. . ' . ' : .i 

' . • • 

But most drivers who hove used 
Quaker State within the post 50 
years prefer it fo r the first reason. 

You use less. 

kee 

836K 
(KAMPER} 

SPORTS PICKUP COVER 

Th.ese units represent over 
36% of all pickup covers sold 
in the United States last year. 
Buy a winner, gel real value. 
Manufaetured and sold by 
over 170 Assembler• across j 
the U. S. A. / 

Here's the biggest seller across the land, 
and for good reasons. Sturdy - made with 
Winnebago Thermo-Panel~ Fully Insulated 
for year round comfort. Permanently 
bonded white painted aluminum exterior, 
expanded foam insulation, and a beauti
fully finished plywood interior. Big win
dows with screens. Varied door options. 
Models for almost Every pickup on the 
road. FREE ILLUSTRATED CATALOG! 

'!1!1!!!~~!!1!!1 ~--····---Industries, Inc. PS·7 
P.O. Box 152, Forest City, Iowa 50431 

Please send me full details on Pickup Covers. 
Name __________________________________________ ___ 

Addres.s_ __________ _ 

City·-----------------------------------------------
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Hints from 
the odel Garage DRAWINGS BY 

DAN TODD 

When moldings have been replaced, rust may 
develop around the molding fastener holes. 
Reason: Tightening the screws cuts through 
the paint. Put in a few extra minutes apply
ing a drop of shellac or varnish to each of 
the screw holes to seal out the moisture. 

A stuck speedometer head can be fixed with 
a simple tool made up of a short length of 
old speedo cable with a flat washer welded 
or brazed to its free end. The keyed end is 
inserted in the instrument, and the cable 
twisted alternately to right and left. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

If you can't time your ignition because the 
distributor is stuck, all is not lost. You can 
free it with a C02 fire extinguisher. Aim its 
nozzle below the distributor base and spray 
for about 10 seconds. This treatment will 
usually free the most stubborn unit. 
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Squeaks from bonded brake linings can be 
eliminated by cutting V-shaped grooves in 
the linings, pointing in the direction opposi 
to the drum's rotation. This lets air carry 
dust to the outer edge of the shoe, where 
can cause no vibration or squeal. 
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STANDARD SUPER AIR 

SUPREME 
Demand for Comfy-Kit Units has been so 

great, we've increased production this year 

by 3,000 units. This means we can lower pri

ces to just $138 on the Standard - $148 on 

the Super Air-and introduce the brand new 

Supreme for only $165. 

The new Supreme (pictured) has neat, trim 

lines that actually improve the appearance of 
your car's interior. Takes up no usable space, 

and it installs quick and easy just like the 
other Comfy-Kit units. 

Performance on all Comfy-Kit units is un

surpassed. Cooling power is greater than 

that of other brands costing two or three 

times the price of Comfy-Kit. And ... you 

save extra money when you trade cars 

because Comfy-Kit is easily switched to 

your new one. 

Installation is simple · a matter of four to 

six hours. It's just like being paid up to 

$50 an hour for your time. Everything is 

furnished • including the loan of special 

tools if you need them. 

Let someone else pay big prices for air con

ditioning. Comfy-Kit is a better unit ... and 

saves you lots of money to boot. 

Mail in the coupon today - and enjoy 

cool, comfortable, windows-up driving all 

summer long. 

-----~------------~-------------------------------------------, ! COMFJ'-H/l P. 0. Box 8585, Dept. P. S. 7 • Dallas, Texas 75216 ! 
I 0 Enclosed is $1 38 • f o r Standard Unit. I 
I 0 Enclosed is $148 :: f or Super Un it . Name ... ........ ..... ........ ............................ .. ............. ... ... I 
I O Enclosed is $165 for Supreme Unit . I 
I 0 Enclosed is $ 30 deposit on a ::_: Su per Address ······ ··· ···· ···· ······· ········ ····················· ··············· · I 
1
1 

0 Standard [! Supreme Unit. I hwill P<'~Y the City ......... ....... ...... ..... ...... State .................. . Zip . ..... 1
1 balance, plus C.O.D. charges w en delivered. 

I
I 0 Enclosed is $8.00 deposi t for a set of four My car is a .. . .. .. .. ... ..... .. (year) ...... .. ... . (model) 1

1 
I 

t ools, wh ich w ill be returned to me wh en I 
1 return the tools. Eng ine displacement .. .. . ... .... .. .... Horsepower ...... . . 

I
I C I would l ike to see the instruction book before Power Steering ........ ....... yes .... ....... ... . no : 

I order. I enclose $1 .00 for the mstruct10n 
: book only. I understan d th is will app ly on any Floor shift . . .... .... Steering column shift ........ : 

future Comfy·Ki t order. 1 
: 0 I would like 1nform<'ltion on a Comfy-K• t de<'ll· Smog pump · ·· · ·· ··· yes .. .. ........... .... .. no 

1 
1 ersh ip. ,· plus state tax where applicable 1 
I I ---------------------------------------------------------------
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6 YEARS, CANADA. "Cold winters and strong 
sun are hard on paint. But our house has come 
through beautifully. Several neighbors· switched 
to Spred · House Paint." S: K. M cBirnie. 

3 YEARS, COLORADO. " Had to paint four times in 
two years because of severe blistering. Then tried Spred 
House Paint in 1965. It stopped the blistering and looks 
great." D. M. Craig . 
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6 YEARS, CALIFORNIA. "No switching paints for me. 
Used it on siding, masonry and metal. No sags, no runs; 
no lap marks show. We have a basketball backboard 
that needed painting every six months- until Spred 
House Paint!" ·c. Schaffer. 

8 YEARS, OHIO. "Spred House Paint solved a 
terrific blistering problem. I did repaint one side, 
south, after six years, but other three sides sti ll 
don't . need repainting." T. S. Trippett. 

. 

- ·- -·- ...... __ -, 
• . . . 
• • 

3 YEARS, MINNESOTA. 
" Still looks like we just put it 
on- flowed on easier than 
any house paint I've ever used. 
No brush drag." H. E. Griffin. 

6 YEARS NORTH CAROLINA. 
" Spred House Paintgetsarealtestinthis 
mountain area- cold nights, hot days, 
and fumes from a nearby textile plant. 
There's no discoloration." J. B. Smith. 

GLIDDEN COATINGS & RESINS 

CLEVELAND, OHIO 44115 
IN CANADA: THE GLIDDEN COMPANY. LTD. 

8;m.SCM CORPORATION 
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Planetor Skip-Chip bits bore deep holes with less 
torque because there is less friction. Notches vary· 
ing in shape and number with bit size are machined 
in the bottom plane of each tool. Available in porta
ble and machine bits, sizes -}{·4 % inches. Price 
& Rutzebeck, Box 30, Hayward, Calif. 94543 . 

A hole In the head is just what you need in a moun
tain climber's piton hammer (above). It accepts a 
carabiner to extract pitons for re-use. The head of 
the perfectly balanced tool is drop-forged of chrome· 
moly steel; a thick-walled tubing handle is pressed 
into it under tons of pressure. Colorado Mountain 
Industries, 4800 E. Jewell Ave., Denver 80222, has 
a new ice axe with a flat adze, too. 

Double-coated-tape dispenser separates the tape 
from its liner automatically, delivers ready-to-use 
clean unwrinkled tape. Three models accommodate 
3,4 ·, one·, two-inch tapes in all core sizes. Prices: 
$12.95 up, plus 45¢ shipping. Swell Products Co., 
123 Papurah Rd., Fairfield, Conn. 06430. 

Special Tools for Special Jobs 

Paint is atomized by hydraulic 
pressure in the DeVilbiss electric 
airless spray outfit-there' s no 
compressor. The unit delivers a 
fuli 40 ounces of paint a minute, 
even at peak-pressure delivery of 
3,000 p.s.i. Powered by a one-hp. 
motor, for use with 115 volts AC, 
the rig pulls less than 14 amps. 
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Four-in-one wrench for work on 
air conditioners has a fingertip 
pawl that reverses ratchet ac
tion instantly. One end fits I%· 
and 1,4 · inch-square valve stems, 
the other end fits %· and fo· 
inch hex heads. K-D Mfg. Co. , 
3575 Hempland Rd., Lancaster, 
Pa. 17604. $5.95. 
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Intermediate pneumatic nailer 
first to drive nails of 11,4 to 1 
inches. Fed up to 300 nails in 
plastic strip, and operated by 
trigger or touch-trip mechanism, 
can drive nails at low pressure 
about 80 p.s.i. Duo-Fast f:asten 
Corp., 3704 River Rd., Frankli 
Park, Ill. 60131, makes it. 
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We put fiber glass in FGA* shingles 
for the same reason it's in helmets: 

lightvveight protection. 

J-M's lightweight FGA * shingles give your roof special 
rotection from weather, plus long roof life and low 
aintenance. Because fiber glass in shingles (as in helmets) 

esists cracking, curling, rotting and warping. 
The combination of fiber glass and asbestos in FGA 

hingles also gives you extra fire protection. They've been 
warded the Underwriters' Laboratories Class A fire 
ating-the highest given. And our Seai-0-Matic® feature 
akes them exceptionally wind resistant. They've actually 
ithstood hurricanes. 

If your roof needs replacing, do it with FGA shingles. 
hey come in 14 wife-pleasing color blends. ~~~ 
ee them at your J-M dealer's. rut 

.Johns-Manville Johns-Manville trademark 
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Crosman Introduces First C02 Shotgun 
[Continued from page 138] 

power- on the upper bend (receiver sec- that the weak charge may not drive alll 
tion) of the gun and a pushbutton extrac- of the wad out of the muzzle. That's anJ 
tor for the disposable plastic shells. excellent reason for not using cartridges« 

Preparing to shoot. You charge the down to their last gasp of gas. 
shotgun with two co~ cartridges, not just The bright-yellow polyethylene targets« 
one. Instructions caution that anything are launched for distances up to 55 feet; 
but Crosman Giant Powerlets Model from the portable trap. The trap can be! 
# 231 may damage the valve or piercing adjusted to vary the throw through 901 
system. The two cartridges are loaded degrees of elevation and 25 degrees hori-· 
butt to butt in a chamber within the fore- zontally. The 14-pound trap also has anJ 
arm. Piercing pins are located at each adjustable throw arm for fast or slow tar-· 
end of the chamber. gets. 

Copper tubing pipes the gas charge Now for that rifle. When the people a 
from this chamber to a valve in the re- Crosman sent word that they had a CO 
ce!ver section above and ahead of the rifle that gave ~ steady traject~ry through

1
j 

trigger. most of the hfe of the cartridge, I wa~ 
Pressing a release button directly be- skeptical. It didn't seem logical thaf 

low the breech lets the barrel snap for- power could hold up. Now I'm convin~J 
ward, opening the breech so you can My sons, John and Pete, and I have no~ 
place one of the special shells in firing shot out perhaps 20 cartridges with th_i~ i 
position. Sliding the barrel back closes gun. A cartridge is good for about 44 
the breech. Push the cocking knob for- shots. Through that many shots we havE11 

ward and the safety button in, and you're never been able to detect any of 
ready to fire. steady drop in power that has alw~· 

When you pull the trigger, the spring- been a characteristic of C02 
tensioned hammer strikes the valve stem, The forty-fourth shot whammed the ~ .. 
releasing a metered charge of gas. This get with just about as much force as mt~ 
charge propels the front and rear wads first. 
from the shell and the load of lead-chilled At that point, however, there's very .a.a ... 

shot out of the muzzle and (hopefully for tie left in a cartridge. Better to 
you) against and around the flying plas- it and install a new cartridge than 
tic bird. the risk of getting a pellet jammed in 

After firing, you push the release but- barrel. This is no real problem, 
ton below the breech opening, permitting A ramrod quickly gets it out. 
the barrel to snap forward, the breech to Crosman attributes the consistent 
open, and the extractor spring to auto- jectory to a new and reliable in · 
matically eject the spent shell. valve-and-gas-chamber concept. 

A loading of one pair of CO~ cartridges It's accurate, too. We shot a Pell-m~ 
will give you about 35 shots at the low ter 700, the .22-caliber job. I have 
power setting and 25 at the high setting used a more accurate weapon in either 
before the charge begins to drop off. Get- C02 or air-rifle categories. Bull's-eyes 
ting this shot capacity was the engineer- near ones came with satisfactory 
ing reason for designing the gun for a ity on an indoor range of 25 feet. 
twin charge. After you have fired about An engineer at Crosman told me 
this number of shots, you are well advised the 700 and its companion 707 (.177 
to discharge the rest of the gas as de- her pellets and BBs) are probably 
scribed in the instructions and load with accurate than most of the people uri-

fresh cartridges. use them. That's good to know-and 
The instructions suggest that you have gives you something to strive for. 

on hand a 1/4-inch wooden dowel32 inches Both the 700 and 707 are expected 
long to check for and remove any barrel have wide usage ·in the National 
obstructions. You insert the dowel from Association's 333, or 10-meter, 
the muzzle end only. Presumably, you tion in which new superaccurate toreig: 
may have greatest need for the dowel made guns have previously taken 
when the cartridges are so nearly spent national honors. 
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I am printing my message in a maga
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vislon to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under
stand that what I am writing may be 
intended for you-may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde
pendence beyond the d reams of avarice. 

Don't misunderstand me. There is 
no mysticism in this. I am not speak
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

I hope you a re the kind of man-if 
you have read this far-who knqws 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma-you may 
be ready to learn and use the secret I 
have to impart. 

I Have All The Money I Need 
In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction-the deep satisfaction-of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar
ing my secret of personal independence 
with others-seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don't misunderstand this state
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth h is salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re
spected who did not sacrifice something to 

• I 
my ow men ••• 

while I am still able to helpl 
I was young once, as you may be -
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today a lmost 
any man can stretch his income to 
make ends meet. Today, t here are few 
who hunger for bread and shelt er. But 
in my youth I knew the pinch of pov
er ty; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 

summer home, my Cadillacs, my win
ter-long Yacations and my sense of 
independence-behind all the wealth of 
cash and dt>ep inner satisfaction that 
I enjoy-there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum
drum life of service to another master, 
turn this page now-read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fea rs, read further. This message 
may be meant for you. 

By Victor B. Mason 
gain his position. And, unless you are will
ing to make at least half the effort. I'm not 
interested in giving you a "leg up'' to the 
achievement of your goal. Frankly, I'm 
going to charge you something for the 
secret I give you. Not a lot-but enough to 
make me believe that you are a little above 
the fellows who merely "wish" for success 
and are not willing to sacrifice something 
to get it. 

A Fascinating and Peculiar 
Business 

I have a business that is peculiar-one of 
my businesses. The unus ual thing about it 
is that it is needed in every little community 
throughout this country. But it is a busi
ness that will never be invaded by the "big 
fellows." It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a "one 
man" business that can be operated with
out outside help. It is a bus iness that is 
good summer and winter. It is a business 
that is growing each year. And, it is a busi
ness that can be started on an investment 
so small that it is within the reach of any
one who has a television set. But it has 
nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in
come. And no need to let anyone else know 
you a re "on your own." It can be run as a 
spare t ime business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business-over
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, Joss of job, depres
sions, or economic reverses. 

Are You Mechanically Inclined? 
While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your "factory" running 24 hours turn
ing out a product that has a steady and 

ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash-six times a day. 

In this message I'm not going to try to 
tell you the entire story. There is not 
enough s pace on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret. I'll send you all the in
formation. free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
s uccess as I know them, send me your 
name. That's all. Just your name. I won' t 
ask you for a penny. I'll send you all the 
information about one of the most fascinat
ing businesses you can imagine. With these 
facts. you will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
if you decide to take the next step, I'll 
a llow you to invest $15.00. And even then, 
.if you decide that your fifteen dollars has 
been badly invested I'll return it to you. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the business I have found to be so success
ful. After that, you make the decisions. 

Does Happiness Hang on Your 
Decision? 

Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
(.'Onnected with your destiny than either of 
us t·an say. There is only one thing certain: 
If you have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true. then you must take the next 
step. No coupon on this advertisement. If 
you don't think enough of your future hap
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or at 
any other time. 

VICTOR B. MASON 
1 512 Jarvis Ave. , Suite M-3-HO 

CHICAGO, ILLINOIS 60626 
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Riding High in Search of the Perfect Wave 
[Continued from page 69] 

worth $35 wholesale, and in 20 minutes, ended a bit so an expert surfer can step 
using an electric plane like a wand, he back, raise the front, and swivel. 
had shaped it and routed out the rudder I haven't learned to do that. In my 
slot. He also had covered himself - and subsequent surfing lessons I was content 
me- with plastic dust. I was still picking simply not to get thwacked when the 
bits from my clothing weeks later. rides ended. But with each try I learned 

The board was constructed of two poly- a little more. I learned, for example, that 
urethane halves separated by a stiffener you don't slide straight down the wave, 
- a one-inch stringer of balsa sandwiched but must turn so you slide diagonally 
by two Ij2-inch strips of redwood-run- across its front. And I learned that to 
ning from nose to tail. turn the board I simply slow down one 

After a preliminary sanding, Bruno laid side by shifting my weight onto it. And 
two layers of polypropylene fabric on the I learned that I shouldn't try to ride over 
board and bonded them to the surface rocks. 
with poly('Ster resin. Later he brushed Further, I found that every surfer 
on two more resin coats. Use of poly- quickly becomes an amateur oceanogra
propylene is new in making surfboards. pher. He knows that: 
Ordinarily the boards are covered by fiber- • Water doesn't really move forward 
glass. But Hannon finds the new materi- with the waves. Like a rug or rope flipped 
al stronger and more flexible, weighing from an end, the apparent horizontal 
less than half as much. movement actually is a result of sequen-

Finishing. After more sanding with me- tial up-and-down movements. Thus the 
dium ( #100) and fine ( #160) paper in board never is pushed toward shore, but 
a rotary sander, Bruno applied masking slides down the water hill toward it. 
tape and painted on distinctive stripes. • Though waves in the deep ocean &&UlLJ 

<The design had been previously selected speed along at more than 50 m.p.h., the! 
by the guy who ordered this particular maximum velocity attained at the 
board.) Then the whole thing was cov- is usually less than half that. Wam· nea1 
ered with a coat of clear resin. Bay, on Hawaii's Kauai Island, is gen 

Next, the board was gone over with erally cited as having the fastest wauDa 
very fine ( #380 and #400) wet sand- used in surfing: just under 35 m.p.h. 
paper and rubbed with buffing compound. • Waves are formed as ripples far ou 
(All that finishing, incidentally, pro- in the ocean and are pushed into h .... 6~ 
duces a slick board. Before you get in- swells by the wind. They travel in sets 
to water, you must wax the top sur- six to eight, with the middle one or twd 
face to make the plastic less slippery.) the largest. Each wave breaks when i 
The last s!.ep was the addition of the re- height equals the water depth. 
placeable, polypropylene skeg, a half-foot • The perfect wave that surfers are 
rudder that prevents yaw, held in place ways talking about isn't big, ·but small an(J 
by a bolt. long. As one of the guys put it, it's " 

The whole operation took eight hours. kind of wave that makes you · 
The finished light, sleek model is a big to it." 

change from the solid-wood behemoths It doesn't take an awful lot of e:xr·o ... 
of the '40s. In addition to losing all that ence to be able to ride that kind of wa 
weight, the design has been improved. -and you do talk to it. ("Don't 
One example is the "rocker," a slight up- me," for instance.) And this is one 
turn to t~e nose and tail. In the old days son so many people are being stoked 
when you'd slide down a wave the nose surfing-you don't need a lot of 
would often "pearl," dip into the water before you can do at least something. 
and keep on going to the bottom, then Maybe if you can forget the cold 
zap back up again clear of the surface. the aches and the charley horses 
Surfers used to stay underwater until the board zonks and the aggie-size 
they heard the thwack of the board hit- growths under the knees and on the · 
ting the surface. steps-then possibly you will really 

The rear end of the new boards is up- plugged in. 
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TAKE these three fascinating books, chosen from the 
many offered by the PSBC every year to discover for 

yourself bow much fun and exdtement, how much hard-headed savvy, 
how much sheer reading enjoyment you'll get from dub books. Every 
month PSBC editors review dozens of books for men like you. Books on 
sdence, auto and home repair, electronics, space, mathematics-then 
offer the best of them to you at discount up to 50% off regular prices. 

You need take only one book a year to retain full Club privileges. 
And every book Is described to you in advance for you to accept or 
refuse. Even after a book arrives, you have 10 days to examine it, then 
return It at no charge. You take no risk. 

FREEl 
.... ~.95 

THE BASIC HANDYMAN'S GUIDE 
Even thumb-bangers can learn how to repair almost any
thing in or around the house with the money-saving, time
saving tricks in this amazingly easy to follow fix-it guide. 
You'll soon be able to fix leaky faucets and plugged toilets, 
restore furniture, do electrical repairs, masonry and cement 
work for the patio and driveway, re-shingle the roof- even 
breeze through simple auto repairs and more. Novice or 
veteran, it's easy with step-by-step instructions and over 
100 clear illustrations to help you. Even tells you when you 
should quit and call in the professionals. FREE when you 
join the PSBC. 

FREEl 
.... $5.95 

( / 

-" I .... 

' .... 
I 

FREEl 
.... $.f.50 

THE BASIC DICTIONARY OF SCIENCE 
"Remar.kable for its clarity and simplicity," said the L os 
('fngeles H erald Examiner. A brilliantly clear and easy to 
understand book that covers every one of your scientific 
interests. Nearly 600 pages packed with over 25 ,000 scien
tific definitions - every one in simple, ordinary everyday 
language! Inc ludes every science from astronomy to 
zoology. Lets you follow and really understand the scien
tific breakthroughs you read about in the newspaper every 
day. Even includes 20 pages of reference charts and tables. 
FREE when you join the PSBC. 

CALCULATOR'S 
If you're the kind of guy who enjoys working with num
bers and likes to figure the percentages, this book is up 
your alley. Lets you in on all the tricks and secrets of doing 
computer-quick and accurate calculations in your head 
while others are struggling with pencil and paper. Hundreds 
of shortcuts you can use at home, in the shop or on the 
job to help you multiply 3- and 4-digit numbers, turn long 
division into rapid short division, do percentages, square 
roots and more. Takes no special math training, practice or 
ability. Easy as pie when you know the knack. FREE when 
you join the PSBC. 

. -~ - ~ .. . . ~ '. . 
POPULAR. SCIENCE · BOC?.K . C~u~;; .4.:1.~·ttm~i~~ ~venue, 

. -_. - •, ~ ·. - -: 
Mannasset, N. Y. 11030 

SPIED MATH 

Your First Selection-

A Magnificent 
Illustrated Encyclopedia 
of Technology! · 

·THE WAY WORK 
Nearly 600 pages packed with tech
nical know-how that's a cinch to 
understand and is absolutely authori
tative. Explains exactly why and how 
all kinds of devices work from refrig
erators to relays, toasters to turbines, 
auto brakes to atomic clocks and eye
glasses to electron microscopes. Each 
device and process is treated in a two
page format, text on one page and 
two-color exploded views and ·cut
away drawings on the facing page to 
emphasize every mechanical motion 
and the relationship of one part to 
another. Covers and explains a vast 
number of household appliance.s, 
plumbing & heating systems, motors, 
auto parts, timing devices, office ma
chines, trains, ships, planes, scientific 
and manufacturing processes, all 
kinds of electric, electronic, mechan
ical, optical and photographic devices. 
The regul~r price of this marvelous 
boqk is $8.95-and worth it. But it's 
yours at the special PSBC price of 
only $4.2S. That's more than s~. off! 

FREE EXTRA BONUS 
Every book you accept comes with a 
free surprise gift-a compact tool, an 
auto gadget, a science chart, or some 
equally useful item. 

MAIL ATTA~~:y 
pOST CARD 

. ·, . r ---
• - • , - . . . 
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Trailer Tips and Tactics for Boatmen 
[Continued from page 91 ] 

straps, making her 
than at sea. 

far more vulnerable age aboard, load all fuel and water tanks, 

Flat-bottom keel boats must be posi
tioned so they rest on all rollers, with the 
longitudinal axis parallel to the trailer 
frame. Keep the hull level. Make sure 
each roller bears an equal proportion of 
the weight. Check on them during the 
course of the season, tightening bolt heads 
and fasteners so vibration doesn't cause 
droppage. Look over the rubber for splits 
that might permit the keel to slip down 
upon the metal frame. Pay particular at
tention to bow rollers where there may be 
bounce or pull against the winch cable. 

Beware of a short trailer. Stem rollers 
should be positioned directly under the 
transom for maximum support-not 18 
inches or two feet forward. With your 
outboard engine aft in normal trailering, 
it's imperative that the dead weight re
ceive direct support. The best rigs have 
two-to-three foot rear cradles with com
plete vertical and horizontal adjustment 
for every hull contour, dropped mechani
cally for ease in loading and launching. 
All rollers are sleeved to help guide the 
boat aboard. 

Front pads keep the boat from swaying 
sideways by virtually locking the bow 
against a stop mounted on the winch 
stand. For V -bottom boats, the trailer 
framework curls to accommodate the 
shape of the hull. Trihedrals and other 
specially designed boats require trailers 
matching the contours of the hull. 

Trailer tires. It would be fine to use the 
identical rims and tires for both your tow
ing vehicle and boat trailer- except that 
the boat would perch so high off the 
ground that only a giant could reach over 
the gunwales. For the average outboard 
skiff in normal highway operation you'll 
need 4.80-8 four-ply, 6.00-9 six-ply, or 
the equivalent "midget" tires. 

Carry a spare. Just as you have a com
pletely mounted and inflated wheel for 
your car, do the same for your trailer. I 
even stow a couple of extra tire lugs in 
my emergency kit. A compact hydraulic 
jack and a four-way lug wrench service 
either the trailer or car in case of trouble. 

Inflate your tires according to the man
ufacturer's recommendations. If you have 
doubts or are guessing at the total pound-
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stow your baggage, and then drive to the 
nearest truck scale to get a positive an
swer. If you experience pronounced whip
ping or fishtailing with a tandem-wheel 
boat trailer, it can sometimes be reduced 
by increasing the air in the rear tires and 
slightly reducing the amount up forward. 

Tongue weight and tire inflation. One 
trailering authority suggests a five-per- · 
cent tongue weight for a rig loaded up to 
1,500 total pounds, seven percent for 
those over this limit. This means about 
75 pounds on a 16-foot skiff powered by 
a 55-horse outboard, 200 pounds ( ap
proximately) on a twin-engine 21-footer. 
It means that you can use a snap-down 
parking wheel forward on the lighter rig 
but that you'll need a crank-type parking 
jack and wheel assembly with the heavier 
boat. 

Insufficient tongue weight causes an 
upward thrust, tending to lift the trailer 
coupling off the ball instead of weighting 
it down in the normal position. Insuffi
cient tongue weight makes the boat's bow 
rise and the stem fail-a cause of whip
ping, weaving, swaying, or fishtailing. 

Frame and bumper hitches. Use a qual
ity frame hitch, designed and fitted to the 
towing vehicle, particularly with heavier 
boats. Bumper and axle-type hitches are 
practical only if you tow lightweight rigs 
infrequently and over short distances. 

In tight comers, where maneuvering is 
difficult, try a front-bumper hitch. Push, 
don't pull, your boat. Keep her out f'rr 
where you have maximum visibility COli

pled with an instant response to a turn 
of the steering wheel. 

Use a highly geared manual winch 
power winch that operates off your car' 
12-volt battery. Don't break your 
cranking your boat up every slight ....... · &..., ......... 
Get a loading-guide accessory so the boa 
positions herself on the trailer. Use u. .... 

the labor savers so small-boating 
is as painless as the trailer engineers 'WQ..&. 

make it. 
Long-distance trailering is as special 

ized as pilotage, night navigation, o~ .~.u.cu. 
lin-spike seamanship. Any duffer 
limp by, but it takes an experienced v"" 
salt to travel thousands of miles wi 
trouble. 
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~ 7077 Hot At r Bolio"· 9 '•• ' Tolt. Ce,.pl et• . , ... S2.7S =-: 7010. Hoi Air F lrtng S.\o!U t (U. F.O.) 9 F'ut Oio~ ete r . 

.--~----., ;;;o;;::=;~;;=r:::::;:;c-· .. "'=•1•••· .... n ., s 
comea 
colorl-.1 
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S I. 2.5 Eadt. , 

4rivina RocketJ, ........, Can, lloota, 
~~t. SoUd tu.el bu.ml to 

, • • • • • • SI..OO 
lolore_power, lu lu oction. , • S .95 
(IOCiwJes) •• • ••• S.75 

• • • • • .10 hc:b ss.so 

SC>un•ta ll ke dynaMite 
ll'l h U eatLLtANT 
,.LASHt Mtr:ht)' rn.u 
e choes foc- bl()('llls. 
F tn• oluiY 4th nor .... 
malr•r. ~artln• aun. 
«lebratlana, •t~. 

~are. No recoil . llun
d.red.S of • h ou for 
few N -nU . t.:MI f'at'• 

hlft•. Fa flt. fir-In«. AttnctlvelY '".ad.e ?f hea v·y cut tron. 
Ho. 7383. 9" Con•on $5.95. Ho. 7384.\. 17" .. $9.95 
Ho. 7385. A• .. v•iti••· SOc Tube (500 Shots) 

·liaii;·IIAD, MAD SCIENnsT LAIOIIATOIIY 
Wo lcH'Io to th e Wild '"' "' 
World of My a t 1 c a 
Monatera & Mlroclea1 
Yo~o~r ftiendl wUI 
thank you h•ve an 
e vil &fllhl~ tha t be· r1 
10 n((A tn I he wo rld ot , 
aupern•lural. Over~-
100 ··r··i,. ... t . _ 
• ci• nt lf c wol\llo r•..t: 
~ogle, pot i on • • . 
a polla. Set inc ludes ' 

M, .. , n P o wd•r Wh ('h't~ Urew, Slc~huon P owdf!'r, M~mmr Cry· 
,1 111 1~. Lee-ch'~ Lo\e Dust , R~u'lbow Potu.~n. Ghoul's Globules . 
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.. nd ~·htoml<-.-ls. L ll tKC' hl• bo JC . 
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CKfT BUTANf TORCH 

DEGREt FLAloiE. Hot • Powerful lor lxozin9. 
.oldc rinq, Jemovt.r\9 pWl\, stu tin9 firta. cat repairs, thaw tro u n 
l:~cks & plpta, repair Jewtlry & equipment, h u t. Bu.r~s half h our 
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:~:~:MAGNETS~ 
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DN LAI<O · EVEN MORE UN DER· 

5 Mester Keys 
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T llll:e IICrtt er r t_Jahr , lcta rea. 
Size of pocket watch. Conceal 1n band 
Imported baraa in. Precia Lon made with 
fine l e"-. • olid metal c:on 1Lruct.ion 
ehrome lrim, rt~nd v iew finder, rua:re~ 
teed economical, rood pact\rea. Fine 
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Linctln Smokin& Pipe 
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Johnson Smith Compa•y 
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Ford's Stratified-Charge Engine 
[Continued from page 48] 

can also be duplicated by the road Lin- Listing the drawbacks. The exhaust 
coin. Burning regular gasoline, there was smell is the FCP's major fault. The oth
not the slightest ping or knock that ers are minor when compared with the 
would show the need for more expensive benefits of FCP: 
fuel. And the test Lincoln has a higher • Engine harshness. Operating pres
compression ratio than the standard Lin- sures throughout the combustion cham
coin engine, due to the redesign of the her and exhaust system are higher than 
combustion chamber. in a carbureted engine, cause vibrations 

A look under the hood. Except for the and noise that require stronger chassis 
unfamiliar fuel pump and delivery sys- frames and more soundproofing. In the 
tern, the Lincoln engine compartment test Lincoln I barely noticed any engine 
looks the same as a production car. Us- vibrations. 
ing the standard block solved all the • Higher cost of the FCP engine lim
problems of fitting the engine under the its its economical use to vehicles driven 
hood. The engine mounts were beefed much more than the 10,000 to 12,000 
up to protect the chassis from the extra miles a year of the average car- 20,000 
harshness of the engine, though these miles is cited as a probable break-even 
changes are not visible. Valve covers, mileage. No figures are available right 
fan belts, ignition wires, and the stan- now, but the cost of the engine is roughly 
dard accessories you find on this size car figured as $100 to $150 more than a stan
are all in their normal places under the dard engine. Comparable 320-hp. gaso-
hood. line engines cost about $1,000. 

Inside, the Lincoln is strictly stock. • Slow wann-up. The test car I drove 
The one change in the ignition system- demonstrated perfectly the slow warm
a separate solenoid-operated electrical up quirk of stratified-charge combustion. 
circuit- is hidden under the instrument I picked up the car on a cold day and 
panel. This extra circuit is necessary to drove out to the parking lot to take pic
shut down the fuel delivery at the same tures. I let the engine idle. After 20 
time the ignition is turned off. Engine minutes, the engine temperature gauge 
shut-down is instantaneous without run- still showed Cold. However, after five 
ning-on (dieseling) . minutes of driving, the engine warmed 

Two claims for the engine that I could up and stayed warm . 
not check out are its lower maintenance Bishop says the cold air inside the 
costs and its smog-control capabilities. combustion chamber insulates the com
Aladar Simko did say that the spark bustion from the cylinder walls, keeping 
plugs, which will cost slightly more than them cool at idle speeds, and no thermo
the standard plugs now on the market stat can heat up the engine coolant. 
(perhaps $1.25 each), will have the same What actually happens is that burning 
life as ordinary plugs. And, while dis- is confined to the center of the chamber, 
tributor points may need maintenance, and not all the air that is drawn into .:n•'!• 
too, the elimination of the carburetor chamber has a chance to heat up. It wil 
solves all its problems of adjustment and not burn since it is not mixed with 
maintenance. and the heat at idle speed is not 

As for the smogfree exhaust, I was enough to warm it up. 
able to observe- in a strange way-some That sums up the good and bad poin 
indication of the clean-burning combus- Now, the question is, how soon will 
tion. It smells bad. That's the simplest engine be on sale? Ford engineers '-"AJ 

way of describing a clean exhaust, and that it will take three to seven years 
that is the way this engine exhaust af- get the FCP to market, depending 
fects you. It has the same noxious smell demand. If the Government wants 
that you get from any superventilated engine for its Mutts, it could be out 
engine. (For the hairsplitters, "smog- three years. If no crash program devel 
free" as used here means that the emis- ops, the engine might have to wait ,~! 
sions are within government smog-con- full seven before you can park an 
trol specifications. ) car in your garage. 
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You Can DEPEND on BENJAMIN 

. SEND ONLY $2.00 

\Vlntergreen 
Tobacco 
isn't for smoking. 
It isn't lit, isn't puffed, 
isn't inhaled. 

It sure beats smoking. 

Skoal is good, honest tobacco, all 
right. But with a cooling touch of 
wintergreen. Just a pinch between 
your gum and cheek gives you 
everything you want from tobacco. 
Without smoking, or even chewing. 
Every can is dated for freshness. 
Try Skoal. It's too good to smoke. 
(Costs less, too.) 

And try Skoal's partner
Copenhagen " straight." 

IIOIEl 341 tAl. II 

i;;-=====~ (34 95 MODEL 34Z CAl. ZZ f ' PEllET-IIIIU 347 
CAl. 111 PELLET. 

matic to offer this Advanced feature for more 
efficient fire control, it also includes a new 

A no-nonsense gun that Ramp Front Sight and adjustable Stepped 
means business every time you fire, Leaf Rear Sight to bring out the full Accuracy 

this New Benjamin combines all the superb potential of the New Model. Shoot target, 
Quality and Performance features of its fa- small game. This Benjamin stands alone for its 
mous Predecessor with extra improvements Power- Convenience- Safety- Reliability. 
for your shooting pleasure. Foremost, is a At your Benjamin Dealer's. 
Thumb Operated Top Safety. The only pneu- Use Benfaminll-C Pellets-Sized r!...- Lu1Jricatccl. 

BEHJAMIN AIR RIFLE COMPANY, 852 Marioa St, SL Louis, Mo. 63104 FREE CATALOG! Write 

IT'S LIKE GETTING 
A MECHANIC IN A CAN 
New Pyroil Carburetor Cleaner is simple 
and easy to use. Add to the gas to clean 
the complete fuel system and carburetor. 
Makes engines run like new again. At 
Service Stations & Automotive Stores. If 
they don't have it accept no substitutes
order di reel . Pint can $1.50. 

Inc., La Crosse, Wis. 54801 

New Advanced 1968 Model 110 volt Arc: Welder. You cannot 
buy a better welder anywhere at this low prlc:e. NO EX PER I· 
ENCE NEEDED. With our easy-to-understand weldinC bOOk, 
anyone c:an braze. solder and weld any metal, even aluminum. 
NOTHING ELSE TO BUY. Comes complete with rod holder, 
helmet, ground clamp, twin carbon torch which cenerates over 
11,000 decrees heat to braze, solder, cut, melt and bend all 
metals. Also Included FREE $2.00 supply of 1 / 16~ and 1/a" 
weldlnc rods, l/ 4 " c:arbons and flux. LIFE TIME GUARANTEE. 
Never a repair charce for parts or labor. MONEY BACK GUAR· 
ANTEE. Try It for 10 days. If not completely satisfied, we will 
Immediately refund your money without question. SEND ONLY 
$2.00 and when delivered pay postman $16. 95 plus postage, 
or send fUll price $18.95 and we pay postage. (Remember: 
Order Immediately tor your free 10-plece tool kit.) 

--FREE-
tO-PIECE WRENCH, PLIER 
AND SCREWDRIVER KIT 

(wrench sizes 13/64 to 7/16 .. ) 

Order Direct from factory: NATIONAL ELECTRIC, Dept. PS-7, Box 48-544, Miami, Florida 33184 
ORDER NOW AND RECEIVE 
ABOVE BONUS GIFT FREE 
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Coast-to-Coast in Under 45 Hours! 
[Continued from page 39] 

immediately. We looked for the toll gate with automatic speed control. This was: 
with the least delay. We kept a constant a major factor in our success. On the: 
watch on all lanes when traffic was heavy. turnpikes, it kept us from wasting tim~ 
Before we left the New Jersey Turnpike, in case the driver inadvertently eased his: 
we had jumped ahead of schedule. We foot off the accelerator. Conversely, it1 
started with a full tank and were nearly helped him resist the urge to press the: 
across Pennsylvania before we needed loud pedal to the floorboards. In 50-m.p.h_ 
to fill up with gas. zones, even in 35-m.p.h. zones, no matte:n 

At service stations, we sought out a how short, we used the automatic sp ·f 
free gas pump and started filling up with- control to allow the driver to concentrat 
out waiting for attendants. They saw the on finding his way. 
signs on the wagon and got the idea. Most The first night. We hit our slowest part~ 
of them cleaned the windshield hurriedly, during the hours of darkness-getting ou11 
without a word. While one of us rushed of Columbus, Ohio, was a tedious process. 
to the rest room, the other pumped gas. On the highway from Indianapolis, Ind. 
The "rested" man would complete the to Effingham, Ill. , we almost lost our ad 
job, pay for the gas, and wait for the vance. The Interstate Highway progra 
other at the wheel, with the engine run- is nowhere near completion in this area 
ning. We never stayed over five minutes and we were mostly on two-lane roads 
at any station. with trucks going both ways. But afte 

No candlelight dinners. We didn't even St. Louis, Mo., we made excellent tim 
have dinner together, nor did we stop to waiting for dawn. 
eat or buy any food or beverage. For our We had traveled for 22 hours, 22 min 
high-speed meals, we carried a supply of utes, and 22 seconds as we approache< 
roast-beef sandwiches, hot tea in thermos Oklahoma City and we knew we 
flasks, grapes, oranges, and apples, plus winning. At the 24-hour mark, we were 
some candy. We found variety of food to Weatherford, Okla. The car ran 
be more important than quantity. smoothly it might have had a 

We also carried 15 gallons of gas in under the hood. There was never 
five-gallon jerricans, but we never needed slightest hint of a malfunction during 
them. That was one of the surprises of whole trip. We had confidence in 
the trip. Far from finding ourselves lost car when we started; we had even mo,rl 
in the desert at. two a.m. without any at the halfway point. 
sign of civilization, we were within reach Keeping awake and fresh. We had 
of an open gas station every time we dered a six-way power seat and a tilt w rtP-11 
needed to tank up. as the best combination for driver comf,.... .... 

To sleep and dream. Most of us don't 
sleep very well while traveling, even on 
jet planes. How would you expect to sleep 
in the back of a wagon? We did. An air 
mattress plus a sleeping bag gave insula
tion from the car and shut out light and 
noise. We placed the bunk lengthwise, as 
in an ambulance, with the feet near the 
wagon's tailgate. 

Just stretching out completely and 
closing your eyes as if asleep is a good .. 
way to rest. LuckiJy, neither of us had any · / . 
symptoms of motion sickness at any time ~: .. • 11':"' 

• 
on the trip. The only thing that was sure · · 
to wake a man up was a stretch of winding 

... .. ·. ~ · . """ ~ ' . 
road. He'd fall out of bed or find himself · :,);. ' ·I ' · • . _ 

pressed against the wall on the turns. When Tom Fetch crossed the country with his 
The driver had full freedom to move ard in 1903, there were practically no roads. 

went through uncharted territories and met 
his legs because we had ordered the car heavy rains. The car's top speed was 27 m. 
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Du Pont Golden "7'' is the hl.gh-Qerformance 
motor oil additive. The one made to give your car 
top power and top performance. 
We figure it's not kid stuff. 

1-N-V-E-N-T -0-R-S 
WE NEED INVENTIONS 

Sell your invention for cash-need money for patent?-Are technical 
problema holdint you back? Unlveraal lnventfona has helped In
ventors all over the world-Just like yourself-why not you? Inven
tion• provide the ma,lc aprlnt-board to audden riches. REMEMBER, 
we either sell your nvention or pay you a cash bonus. Write for details. 

UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 

Money 
Back 

LIVE-CATCH ALL-PURPOSE TRAPS 

Write tor 
FREE 
CATALOG 

Trap without InJury squirrels, chipmunks, rabbits. mink. 
fox, stray animals, pests, etc. Sizes for every need. Also traps 
for fish, sparrows, pigeons, crabs. turtles, quail, etc. Save 
40',; on low factory prices. Free catalog and trapping secrets. 

SENSITRONIX, Dtpl M·45. zm Ul Ellll, Houston, Texas 17111 

Better things for better living ... through chemistry 

AUTO GUIDE!· 
FIX ANY CAR FAST! Step-by. 

step handy Repair Guide shows 
you how to troubleshoot and re
pair every part and system in any 
make or model car. Features 

unique symptoms-and-causes charts. Covers abso-
lutely everything from axles to valves, including 
engine tune-up. Hundreds of illustrations. 736 
pages. To order, check No. 1 below. Only ••.•• $6.95 

'--•USE THIS HANDY ORDER FORM--., 

I 0 No. t AUTO GUIDE. 736 pages . ..... 00 • • • 00 ••• 00 ..... $ 1 .15 I 
0 No. 8 Carpenters & Builders Guide. 4 Vola. 1616 pgs •. t6.95 
0 No. 15A New Electric Library. tO Vola. 6016 pages . .. ... 25.00 I 

I 0 No. 2 Home Appliance Service Guide. 608 pages. ... 6.95 
0 No. 14A Home Refrigeration &AirC:onditioning.576 pgs. 6.95 

I 0 No. 26 Masons & Builders Guide. 4 Vols. 1478 pages... tO.st I 
0 No. 6 Plumbers & Steamfitters Guide. 3 Vola. 960 Pll. 8.81 
0 No. 12N Machinists & Toolmakers Guide. 3 Vola. 1312 p. 13.50 I I 0 No. 10 Welders Guide. 624 pages . . . . . . . . . . . . . . . . . . . . . . 4.15 
0 No. 4 Handy Book of Practical Elecblcity. 1088 pgs. 5.15 I 

I FREE 10-DAY TRIAL • SEND NO MONEY 
I THEODORE AUDEL • CO. Since 1879 S-78 I 

4300 W. 62nd St., Indianapolis, Ind. 46206 I I Please mail me for 10 days FREE EXAMINATION the books 
checked above. I agree to mail $3 in 10 days for each book I 

I or set ordered, and to mail $3 a month for each book or set until 
I've paid the purchase price, plus shipping costs. If I'm not 1 completely satisfied with my Audel Guides I may return them. I 

I ·Name I 
IMd~ I 
I City State Zip I 
I 0 SAVE SHIPPING COSTS. Check here if you enclose complete pay· I 

ment (plus sales tax, if any) with order. We pay postage. Same return privilege. 

~------------ -~ 
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POWERFUL WIRELESS 
TRANSMITTER 

• • • the size of a 
package of cigareHes 

ONLY Sl295 
Completely Assembled 
Incl. 2 Microphones & Battery 

Here's a compact marvel of transistorized electronics that 
does just about everything ... yet is tiny enough to fit in a 
~Jack of cigarettes. Called the WIRELE!3S BROADCASTER. 
this battery O!Jel'ated transmitter picks up sound tp.rough its 
seru:itive microphone and transmits <without w1resJ thru 
any nearby AM radio. Unlimited appllcatlons: 

• Broadcasting • Remote Recording 
• Guitar amplification • Sickroom Signal 
• Baby minding • Auto to Home 

This Really Modern Wonder Package Includes two micro
phones < 1 Xtai ror broadcasting . 1 contact type for musical 
instrument amphlying 1 plus a 9-volt battery. Fully guar. 

UNITS ARE 
COMPLETELY 
ASSEMBLED. 

NOTHING ELSE 
TO BUYI 

SUPER SLEUTH 
This fantastic new private listening de
\'il:e has many applications. some of 
which we're sure you'll think of your
self. 
• Help h ard·Of · hearin& 
• Hear TV Sound privately 
• Amplify phone conversation 
• Hear almost inaudible sounds 
• 1001 Other Amplification Uses 
Where do you want to listen in? The 
SUPER SLEUTH Audio Snooper is pow
ered by a single penlight cell < 1. 54 1. 3-
transistor circuit. Complete with output 
ear piece. Money back guarantee. Free 
catalog. 

BUY EITHER UNIT FOR $12.95 
OR 2 FOR $23.95. 

IMPERIAL ELECTRONICS, 
DEPT. PS-7, 

114 E. 32 St., New York, N.Y. 10016 

Make Rubber Stamps for BIG PAY 
·· Need more money? Earn 160·176 

a week, spare time, at home mak
ing rubberstamps for offices, fac

tories, individuals. Hundreds of 
uses. Hundreds of prospects-ev
erywhere. Right in your own com

munity. Turn out special stamps for 
names, addresses, notices, prices, ete., 
in minutes with table-top machine. We 
fumiah every thin• aftd 11•17> /irun•~• JIOV, at 
len than bank ratea. Write for free facta. 

No oaleeman w ill call. 
-Rubber Stamp Div., 1512 Jarvis, Dept. R·3-HO, Chicago 60626 

I 

Unlock the secrets of self! 
Explore your mental world. 
Receive the k eys to the bid
den laws of life. Become the 
master of your affairs ... the 
creator of your own happi
ness. FREE book explains. 
Write: Scribe: F.H.V. 

Tbe ROSICRUCIANS (A~IORC) 
San Jose, California 95114 

PLEASE INCLUDE YO U R Z I P CODE 
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Coast-to-Coast in Under 45 Hours! 
We set the wheel in N.Y. and neveJ 
moved it; but the second day of the trip 
the driver's seat went forward and back 
ward, up and down, and changed rakE 
quite frequently. 

It was not that we were getting tired 
we were just using the tools we had tc 
keep us fresh. We had no fixed driver 
schedules. Generally, we changed over a1 
fuel stops. But a tankful would go for 
four hours or more, and that's a lot: 
especially at night. So sometimes we 
changed over between stops. 

California, here we come. It wasn'1 
suddenly. It was a long trek across the 
Arizona mountains. Traffic flow wa~ 
smooth and we crossed into California 
about a half-hour after midnight. We 
were happy about the kind of time we 
were making, and we began to talk abou1 
the biggest surprise of all- how easy ii 
was. 

About 75 percent of our total \A .. ., .. cu 

was Interstate Highways, or roads 
equivalent quality in terms of width, sur 
face, and marking. Most of the time, ...... 
were in territory neither of us had seE~I1 
before. 

This nation's network of highways · 
unique. Nowhere else in the world 
you drive for similar distances at 
kind of speed. Yet we feel that the sneed 
limits were too low. Many cars 
us, mostly driven by ladies or 
aged men, with passengers and lugga 
They drove at a steady clip, with 
cellent lane discipline, and made no .l.lJJlqJ 

takes. Their cars were usually la'te-rr 
luxury cars, with an occasional Mus .. a.~ 
or Charger. We could only conclude w1q 

the cars and highways are suitable f 
higher speeds than are now allowed. 

The last hundred miles were as 
eventful as the first 2,771. When we 
rived in Los Angeles, we wanted a sha 
a shower, and clean clothes more 
rest and sleep. We felt we could 
turn around and go back to New Y 
again. The last man who did that 
Bob McKenzie, back in 1935, with 
Plymouth. He covered 6,429 miles in 
hours and 52 minutes, driving. solo. 

Who was the first coast-to-coast rec:o 
holder? Tom Fetch, a Packard r·ore.maJ 
In 1903, he went from San Francisco 
New York in 61 days. 
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TO READERS OF 

POPULAR 
SCIENCE 

. . 

Volume 1 of the All-New, Profusely Illustrated 
"Do-lt-Yourself" Reference library for Home 
Handyman, Craftsman, Hobbyist, Sportsman
Chock-Full of Step-!Jy-Step "How-to-Do-lt" 
Ideas, Plans, Projects and Shopping Tips 

to· Save You Money: .. 

16 DELUXE VOLUMES 
3,136 "Hort·To·Do·lt" hilS 

OVEili,OII "SHDW-ME-IOW" I11$1UniiiS 
"Instant Index" of More Than 7,000 Entries 

STAll! Alii SCUFf IESISTAIIT, WA$UIU 111111111$ 
HUGE 8 W' x n • VOLUMES 

Save Hundreds of Dollars on Repairs and Noms Improvements 
Enjoy Thousands of Exciting Hobby and Craft Ideas for Family, Home, Garden, Car, Boat, Vacation 

Now . . . we are proud to offer you the prod· 
uct of POPULAR MECHANICS' most ambitious 
publishing venture. And we are delighted to 
send you Volume I Fnte- and future volumes 
for Free Trial-so you can see for yourself, 
without ri sk or cost, just·how valuable, use. 
ful to you and your family the New POPULAR 
MECHANICS DO· IT·YOURSELF ENCYCLOPEDIA 
can be. 

Your Frei Volume I gives you a wealth of 
valuable illustrated "how.to" il)formatlon to 
help you solve common car ailments .• • add 
a bedroom . . . collect antique guns .•. use 
power tools .. . make musical instruments . . . 
build and use backyard barbecues . . . antique 
furn iture . •. catch fish ... anchor boats ... 
make models and toys , •. build a boat .. • 
letter your own signs ... repair auto bodies 
. . . buy and fix home appliances ... load your 
own ammunition . . . fix a leaky basement • . . 
plus "Project·a·Pians" for animal cut-outs 
and lettenng- and ever so much more! 

Consider the thrill of owning a more mod· 
ern, more beautiful home ... a handsome 
boat • •. a smoother running car • . . a cabin 
In the woods or at the shore. Imagine your 
wife's joy with a more efficient kitchen •.. 
a more luxurious ~rch or patio. Think of 

your children 's pleasure wi th custom·bullt 
water.skis or a new mini·car. All these can 
be yours for the cost of materials alone when 
you have .this exciting new DO·IT·YOURSELF 
ENCYCLOPEDIA. 

·save High Labor Charges
Up to $12 an Hour 

Best of all, you save such high costs of 
labor as electricians at $4.79 an houf

1 
paint. 

ers at $4.05 an hour, plumbers at ,...,31 ali 
hour, TV repai rmen at rates up to $12.00 an 
hour- even more. 

You can actually use this Encyclopedia to 
save $15.00·$20.00 on a TV adjustment, 
$75.00 on laying a slate walk $300.00 on en. 
closing a porch. You can build a professional· 
looking desk for just $19.00 In materials, a 
big,barbecue for just $12,00, a sturdy cab in 
boat for only $600.00b a whole new garage or 
porch. for only $500.0 to $700.00 - and this 
"know·how" is there when you want it! 

Every imaginable subject of value to your 
"do·it.yourself" talents Is covered. Whether 
you're a home handyman- or not very handy 
at all-there are illustrated, easy.to.follow, 
step.by.step Instructions for all your home 
maintenance problems: plumbing .•• wiring 
... painting ... papering . . . decorating •.. 

Htttetutt jus/a faw of more than 7,000 speclfic entries in the • Instant Index"' 
covering projects, plans end ideas for beller living, greater savings for you and your family ... 

APPLIANCES - Complo~ monoy. 
a.avinv fii-it. ina-truct.ions plus •·s~ 
fo~ You 8w" tips. 

BASEMENTS - Wato.rprooCinlf ; 
ft.nlahinsr walls~ ceilln.-, 1\oor: add· 
Ina laundry. worbho-P., darkroom. 
bar. mu.sie center. built-ins. 

GARDENING- How to build equip
me-nt. control wteds. mulch. prop.
ago~ thrul>o. 

KfTCHEHS-step..pvln~r layouUJ. 

LANDSCAPING- 8ulkl ... talnlnk 
walls. patios: plant abrub•: re.u 
I...,., 

ROOFS-Every-thin.- you ahou ld 
know about roota and rooft.n• -· 

61 Detallold Ar1ides 
on ELEC'TRON ICS, 
RADIO, TELEVISION, 
HI-FI, TAP~, .STEREO: 

and more. Money.savlng, up.to-the.minute in· 
formation and diagrams on appliance repair 
.•• TV adjustments ..• automobile rl!pair., • 
power tools, to mention a few. 

Every Page Offers an Exciting New 
Benefit for Your Home and Family 

Turn to any of the 3,1311 big pages In this 
fabulous Encyclopedia, and you'll discover 
new ways 'to have more fun out of life • .• to 
live better for less money. You'll find count
less ideas and plans to increjlse leisure-time 
enjoyment. for you and every member of your 
family- plus ideas for earning a substantial 
spare-time income. 
Your First Volume FREE-No Obligation 
Accept your Free first volume now- entirelr 
at our expense. Thumb through it-select a 
plan or project-use It at your workbench. Try 
to Imagine 16 such magnificent volumes 
side~y-side, offering you moner·nvin& tips 
• • • labor·snin& information .•• tlme.savinl 
advice .. • plus a host of valuable home· 
Improvement ideas. 

BATHROOMS - Mone:y .. savinJr f't.. 
mod~lina ideas. 

.--------; 
FIX YOUR CARl 538 
"show·how" photo
a r aphs, d rawlnas. 
dia.aram.s on automo-
bile care and repair. 

SHELV£S-Otcoratlve •toraa~ 
permanent or adjun abJe. 

POPULAR MECHANICS Book Division 

BEDROOMS-How to inertaoo 
aleepiniJ quarters. storaif~ apace. 

CfllJNGS-AII about material .. 
hut• Ua tlon. 

CONCitETE- Th• ABC'• or b9w 
to mb. uae and ~ut.. 

DOORS-Ho w to han g a door. 
~booM ha rdwart. decorate. 

I 76 l'lctu,..l'llled 
Articles on BOATS I 

£LECTRIC WIRING- All tho 
basi~ of home w lrin •• 

GARAGES- Build carport or a:a• 
rartt" " 'lth tt.ep.by-st~p plans. 

MOTORCYCLES- c a r< and ro· 
~air. 
MOVIES-Add • ooundtraek to 
home movie&. No·v~l titlina tte.h
nlques. 

PLUMBI~How to do your own 
plumbinc:. 

POWER TOOlS- How to u ... ~ 
pa.ir all kJnU. "Bdore You Bu.yu 
lips. 

REFINISHING-How to cot tbt 
&>I"'fenion•l-lookina flniah you 
want. 

STAIRS-a.,.. art tbt - nt4 or 
txper t 1t.air cont tnac:Uon. 

SWIMMING POOlS - Row to eon
n ruet t.be pool to ft t your budpt. 

TOYS- Make all klnda- wb .. l 
t.oya. pulJ~t.oy•, powered t.oya. ac· 
tion·t.o" . dollboU»H. 

USED CARS- Roeondltlon your 
old ear a nd a dd dolla ra t o i h 
worth. 

WOODWORKING- u .. tho ""''h· 
odt the UPf!'rta ueeo. 

YARD IMPROVEMENTS 

I 
I 
I 
I 
I 
I 
I 

250 West 55th St., New York, N. Y. 10019 827 
Please send me, entirely free, Volume 1 of the new, illustrated 

POPULAR MECHANICS OQ.IT·YOURSELF ENCYCLOPEDIA. I'm not 
obliged to buy anythmg- now or later - but am entitled to receive 
additional volumes 01 approval as published each month. After 
examining each volume free for 14 days, I either return it and 
owe nothing- or keep it and remit low subscriber price of $3.49 
a volume, plus shippmg. I reserve right to cancel any t ime -with· 
out obligation. Whatever I decide, Volume 1 is mine to keep free! 

I Name 

I
I Address 

City 
... AND EVU1 50 MUCH MOllO .I &=-=S.:.:ta:,::te::......, ________ ..::Z.:.!:ip:..:C:::o::!d:::.e ..!:o:::!.-'· o!:::::!..!::o:::!....!o~~o 

L-----,............................................................. I Signature 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

POPULAR MECHANICS Book Division. • 250 West 55th St., New York, N,Y~ lOCnt · l-. --------------------- ~ 
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The best wrench to 
have in a tight spot. 

The 
RU •·ID 
C-12 
Utility 
Chain 
Wrench 

Ya" through 
4" capacity-

dith 2-way 
ratchet-like 
action. 

Nothing equals this light and easy-to-use RIDGID 
Utility Chain Wrench for fast action in close quar
ters. Strong, flexible chain grips all shapes without 
crushing, is easy to lock and release. Double jaw 
turns pipe in either direction. 

Buy a time-saving RIDGID Utility Wrench at 
your Dealer's. He has a complete stock of RIDGID 
Work Saver Tools from Rl 1 D 
The Ridge Tool Company, 
Elyria, Ohio 44035. 

In 
Squirt 

or 
Spray 
Cans 

Now 
take a 
load 
off your 
athlete's 
feet! 

The super-penetrating rust sol
vent that loosens rusted nuts, 
bolts, screws, parts ... in sec
onds! Powerful, yet safe on all 
meta Is .• • use it on your 
watch or farm tractor. 

Radiator Specialty Co. 
Charlotte, N. C. 28201 

Mennen Quinsono 
Penetrating Foam. 

Pod iotri sf-tested, cl inic·te sted, 
proven effective relief from 
athlete's foot problems. 
Penetrates where needed. 
A tta cks fungi and bacteria. 
MENNEN QUINSANA-
a step ahead in foot care. 
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Spacecraft Tell What Moon Is Made of 
[Continued from page 74] 

basalt rock of the Hudson River t'all~idt~ 
and other familiar formations on earth, 
well as to "basaltic achrondites" that ha 
been found in meteorites. 

In another mare site, Surveyor 
almost identical analysis confirmed 
much of the moon's surface is of 
composition. Even in the highlands ucc:1 .. 

Tycho, Surveyor VII's report did not u.c .. 

part widely from the others. (One dif 
ference-a little less iron in the .. ~ .. ·J ~~ .. 1 

lands' rock- possibly might help acco1 ....... 
for their lighter color than the mares. ) 

Surveyor VII, uniquely, carried both 
digging tool and a chem kit. Thus 
tool could dig up material to be an;al)l'z, 
It could also pick up and move the an1 
alyzer to a desired spot. And the 
dramatically came to the rescue in 
unexpected crisis: 

After the last Surveyor had brought 
the riskiest landing of any, in rough u.c 

terrain, the chem kit failed to descend 
command. Stuck, it dangled tan'-0. .... -" ... u . 

ly, far from the soil. At the 
console, an operator commanded the 
cavating tool to try to nudge the 
downward and free. It worked, and 
day was saved. 

A "moon hop." Among the feats of 
Surveyors- designed and built by Hug 
Aircraft under the direction and 
vision of NASA's Cal-tech-operated J 
Propulsion Laboratory, 
another unprecedented one. By firing i 
three vernier engines, Surveyor 
hopped from its lunar landing site to 
new one eight feet away. Its six 
flight, though short indeed, made it man 
first vehicle to travel across the surface 
the moon. It also showed that the u.1c: 

effect of a rocket engine on lunar soil 
quite mild. 

Most importantly, from a 
viewpoint, our Surveyors show that 
moon is actually a most benign place 
land upon. If we could have chosen .~-u.c 
soil conditions for man's first landing 
another heavenly body, we would ha 
come pretty close to writing down 
specifications actually met by the .... n . 

Even the rugged and supposedly .,.,. .... ,..,. ... 
ding region visited by Surveyor VII 
looks entirely acceptable as a site 
later manned landings. 



Protection Unlimited 0 0 • Customiz To Your Needs 
-- --. . 

~ 

POWER 
FAILURE 

Intrusion Freezing Changing Temp. Flooding 

• Exclusive new "load" signaling method 
• Easy to install. uses AC power line for 
connecting medium • Inexpensive opera
tion • Fail-Safe • No false alarms • Use as 
many units as you wish • You may add ex
ternal alarm to Receiver. extra heat sen
sors to Smoke & Heat Detector. and any 
type of switch or sensor to Universal Unit, 
as you wish. to guard against any hazard 
• Numerous accessory sensors available 
from Heath • Solid-State • Easy to build , 
complete each unit in 3 hours 

,. .. FREE · r:
1 

HEAT'HcO'M;ANY,oe;li6.7-------, 
· ·: CATALOG. ' Benton Harbor, Michigan 49022 ~ ' ; ;) I 

· .~-Shows thfise:.and ,over :I I 
. 300 other easy to build I 0 Enclosed is $ plus shpg. chges. I 
.-.kits .. that' save up to . I Please send models I 
:·50% •.. Color TV. Elec- 0 Please send FREE Heath kit catalog 
-;tron_ic Organs, · Ster~o; . I 0 Please send FREE Home Protection Brochure 1 
, f\ianne. CB, Ham Rad1o, I 
"'Test •. PhotographY~.E.d~ . . Name I 

· fUcational; for-ht>me"' & · ;·1 Address I 
"hobby. No skills or ex- .. I 
·· jleritmce']ieeded, Sen~' '· City State Zip I 
.. ,:for your :t~ee .. copy' ~o.~· . .'I Prices & specifications subject to change I 
· -dav · ·. · ·.- '~ ~-··'· ·· ., ... U 'th t , . CL 329 . · ·~ · ~ ~·::. · .\·:· ... tr:;~~ ·: ··.:··. wt ou no tee. .. .J 

~." ........ ')- -----------------

Gua ranteeu 
bran d - ne w 

1.,. •• Gov't . s urplus. 
.• Durable heavy
duty Neoprene rubber . 
Easily inflated with 
vacuum cleaner, auto 
air hose or f ill with 

Ft. 
• 

locally available Helium. Fly adv. signs high in sky. Visible 
for miles-terrific for attracting crowds to Sales, Fairs. 
Roadside Stands, Sports, Gas Stations, etc. 1• beach-ball 
size, 5 for $1 - 4• size, l for $1 - 10• size, $1 - 16' size, 
$5 - 28• size, onlv $10. Sorey, no COD's. 

Add :i5¢ P .P . handl1n~r charge ea. order. 

NOVEL PRODUCTS CORP 31 SECOND AVE .• DEPT. B-30 
• NEW YORK. N.Y. 10003 

118!! 
3 ft. portable detector finds 

buried metal objects, Signals 
location with loud audible sound. 

Detects gold, silver, metallic ore and nuggets 
of all kinds. Find lost coins, jewelry, indian 
artifacts, civil war souvenirs. Trcasureprobc 
guaranteed to equal detectors selling to S 150 
or yourmoney back. Absolutel y complete, sen· 
sitiveearphone,9vbattery,nothing else to buy 
TO ORDER:Send check , cash or money o rder, 
$5.00 deposit tor COD N. J. add 57 c tax . 
TREASUREPROBE Dept. PBJ 

Rtver !'\. J. 0 8753 

We'll Help 
You Start A of 

No Money 
Down 

Here's an unusual oppor· 
tunlty to start a bmliness 
or your own without In
vesting any money to get 

. started ... that.'s because we 
know that any person who wants 
to sucreed In a profitable li&W 
sharpening operation can make 
money. Thousand~:~ are already 
doing it but every neighborhood 
can usc this sen• Ire. ::-; o nl'ecl to 
Quit your present job-Start In 
Mparetlme and build It Into a 
money-making rutH I me bUill· 
ness or your own. 

No Experience! No Selling 
The easy-to-operate Foley ~aw 1-·ucr i!! automatic- It dot's 
the lob tor you. You can tw cloing business the day aftP-r 
you receive your machine. And with a saw nuog business 
cus tomers will come to you. Xo door to door selling! You 
are tmpplylng a much needed service. lf you'd like more 
Information about this unique buAinl'ss OJJJIOrtunlty, rl't urn 
coupon (no salesman will 1'&11) and wc'lll!Cnd you our fact-tilled 

MONEY-MAKING BOOKLET //Iff/ -----------------Foley Manufacturing Co. 
719-8Foley Bldg., Minneapolis, Minn. 
Send for FREE book on Money-Making 
facts about the sharpening business. 

55418 I 
I 

NAME_____________________________ I 
ADDRESS I 

I CITY STATE ZIP CODE I 
L--------------------~ 
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with INTERNATIONAL'S 
MICROWAVE OVEN 
People on the go will welcome an oven that 

makes cooking chores a pleasure. Imagine a 
"piping hot" TV dinner (frozen) in Jl!z minutes* 
instead of 20 to 50 minutes. Bake a potato in 5 
minutes* instead of 60 
minutes. Fry crisp bacon 
in 90 seconds on a 
paper plate. Great for 
those leftovers. Counter- INTERNATIONAL 
top designed. Works on !..:.. 
115 vac house circuit. • ~ 
Write for folder. $545.00 CRYSTAL MFG. CD., INC. 
• Times are approximate. 10 NO. LEE e OKLA. C ITY . OKLA 73102 

SAVE MONEY on finest domes· 
tic and imported hardwoods •• • all 
dimensions. Over 1500 items for the 
home craftsman and woodworking 
hobbiest. lamp parts, upholstery sup
plies, tile, power tools at discounts. 

NEW CATALOG READY 
132 pages. Full Color. Send name, ad
dress and 35t to cover handline. and 
postage. Write ••• 

CRAFTSMAN Wood 
Service Co. Dept. B-78 
2729 S. Mary, Chicago, Ill. 60608 

HEAVY DUTY BALL-BEARING PUMP 
IRRIGATE • DRAIN • SPRAY • CIRCULATE • Famous 
all-metal, rust-proof XB pump with stainless shaft. Use 
1,4 HP or larger. 1 HP for up to 5,200 GPH 60' high 

or 3,000 GPH from 25' well. 11,4'' inlet. 1" outlet. 
For belt or direct drives. Only .. .................. $12.95 

Famous Type P won ' t rust or clog. Bronze bear
r-.. i:.;n:g· Hundreds of thousands in use. Up to 2,400 

GPH. 1" inlet. 3,4" outlet. Only ........ $8.95 
Postpaid cash with order. Money Back Guarantee. 

LABAWCO, Box 4, Belle Mead, N. J. 08502 

EVERLITE* World's THRIFTIEST light Plants 
The Champlon-1200 watts 
115 volts AC for only $149.50 
UDbellevable bat true-Brand pew 
production metboda now m.a.ke poa. 
alble world ' • ftneat deaiJrn in a aer
vlee free a lternator light plant at 
tbla unprecedented price . Plant putt 
oat a ateady 1200 watt s of 116 volt 
AC power to run power tools , oil 
burners, pumps, TV, or anyth ing that 
requires up to 1200 watts . Powered 
by a rueeed 8 HP, 4 e:rele, .. ., 
start gas engine with 1 year fae
tor:v warranty. Complete with ear17 
handle and sllOelt mOWlta. Why fool 
with abort life 2 cycle plants wben 
yoa can bu:r this ntJfged top Qnallcy 

THE $149 SO F . O. B. machine at our faetor:v prtee. 
CHAMPION • FACTORY Item# 1285wt.651bs.$149..50 

MASTER MECHANIC MFG. CO., Dept. B-78, urlington,Wis. 
Southern Customers Write to Dept. 8-78, Box 65, Sarasota, Florida 
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Wide Use from a Narrow Workshop 
[Cont inued f rom page 134] 

workshop-even a narrow or small one. 
Bench-top construction is one. The top 

in this case was made of two-by-fours 
alternately flat and on edge. Those on 
edge give rigidity, the flats economy. If 
you want maximum rigidity, thoug.h, 
place all two-by-fours on edge to create a 
laminated top. 

A little forethought about cleanup can 
save you time and work later, and keep 
the floor debris-free while you're working. 
The top here is designed with a shavings 
trough, a standard- and good- feature on 
many professional woodworking benches. 
When it's necessary to clear the work 
area as you do a job, you brush dirt into 
the trough-not on your feet. At the end 
of the work session it's simply brushed 
into a cardboard box or waste receptacle 
held at either end. 

You'll also find the trough handy when 
you're working with large pieces of ma
terial. Tools can be laid in the well where! 
they will be below the work surface 
won't mar the material being handled Olll 
the bench. 

Since a radial saw is best installed Wlt.hJ 
benches on both sides (to support 
workpieces) , keep the bench tops 
with the saw table. For ease of c1ean1n: 
and greater mobility, mount the saw on 
casters. This way the saw can be 
out of its pocket if desired. 

Unless you install extra lighting 
the workbench, you'll be working in vmllf 
own shadow much of the time. 
this by painting the walls and 
off-white, or a light color, to reflect ligh 
and provide better visibility. 

Carpet on a workshop floor? Why .... ", 
-if it's the new indoor/outdoor type? 
this case, a strip from Viking Carpets 
placed in front of the workbench. rrn. 

carpet gives comfort underfoot 
standing on concrete for long periods 
time. Since it's stain-resistant and 
absorbent, cleanup is simple; spilled · 
uids can be mopped up quickly 
sponge or cloth. It costs about $14 
square yard installed. 

The basic rule to keep in mind whte1 
you come to lay out your own shop is,.,. ... 
derliness. Though you can cram a lot •· ..... ·+" 
that odd shape, the narrow shop just h 
no room for clutter. 

Copynghted rnat!~ria!J 



.-·------AMAZING NEW -------. 

"LISTEN-IN-COIL" 
I 

l ( ( ( 
PICKS UP ANY TELEPHONE CONVEISATION I 

NC• CONNECTION TO TElEPHONE NECESSARY! You heor 
the entire two woy conversation from a distance • • • unde• 
tectedl limited supply remaining at only $1. 98. SlJPER· 
SEI~SITIVE model $2.98. Satisfaction Guaranteed! Catalog 
of li~TENING DEVICES 35c. FREE with orderl Save COD 
f11 ond send Check, Cash or M.O. toz Consolidated Acoustics, 

·>EPT. 57, 1302 Washington , Hoboken, New Jersey . 

WARNING r U.S. Surplus high speed 
• millinc files coing fast. 

. . ' ... XEW , In G.l. pa<"k>~. Hardl!necl ~teel. 
for tiling, mllllnl!, routlnl!, <lrllllng
any work In mt't..~l or wood. t:>~e In 
1 4 ln. d r ill, etr. Big tool><. from 1,·4 
to 1 1 :! ln. wide. 

c;et the:-:<" mo:-ot u :-oeorul tool~ """' .. . . 
22 tool Het.--\:'ovemm••n t ro,..t $1 Oil .. . 

$ 9.00 to you! 
4 11 tool set-l!overnnt('nt ('n"t $2115 .. . 

: .... : '._... .. . '- .. .. ___ ,: $15.00 to you! 
100 '10 GUARANTEED. WE PAY POSTAGE. A LIFETIME BUY! 

TD~S SURPLUS CENTER, Lancaster, Texas 75146 

HARD- TO- Fl N D- TOOLS 
Uniq_ue hand tools and m iniature power tools make work
ing m wood. metal. glass. miniature, etc. more fun and 
mo-e professional. Many micro-tools for that small. deli
cat~ work. Quality you can 't get elsewhere. All t ools 
backed by our MONEY- BACK. NO-QUffiBLE-GUARANTEE. 
Ful ly illustr a ted Catalog 2 5 c:. 

""' .irroo/rsfonera 
7822 River Road 

Worthington, Mass. 01098 

EASY DROP-SHIP PLAN 
Start now-bui ld your own year· 
round mail order business! Sell over 
60 popu lar products in catalog 
printed with your name, address. No 
risk-you get cash in advance, we 
Drop Ship orders. guarantee satisfac
tion . Sample catalog, details free. 
GIFT GUIDE, 3408% MOTOR AVE. 

Dept. 65, LOS ANGELES 90034 

BEGIN AT 
HOME 

• PART TIME 
• NO 

MER CHANDISE 
INVESTMENT 

B11ild a vacation cottage! 
Harry Walton's YOCR CAB IN OR MODERN VACA
TIO \[HOME gi\'eS you full info on plans, materials, tools 
for 1:- uiiJing a wiJc choice of low-cost cotta~es. 170 photos, 
dia,c;:·ams. HarJ -g los'i rarer cO\·er. Only $ 1. 50. l\[oner-back 
guar.mtcc. To orJcr, senJ check or money order for only 
Sl.50 to: 
POPULAR SCIENCE, Dept. 768, 355 Lexington Ave., N. Y .C. 10017 

BILL PROBLEMS? 
WE CAN HELP YOU- TODAY 

NOBODY REFUSED UP TO $18,000.00 

Bad Credit No Problem • Not a Loan Co. 
Send Your Name and Addre!>s 

For FREE Application To Nearest Office 

INTERNATIONAL ACCEPTANCE, dept. M·ll * 5133 N. Central Ave., Phoenix, Ariz. 85012, * 
711 • 14th St. N.W. washington, D.C. 20005 * 507 Carondelet St. , New Orleans, La. 70130 * 

Does work of $85.00 welder 
yet costs only 

18?o~ 
PAID 

No,t one ... 
but 3 

weldinr 
heats. 

Fits ordinary 
110Y outlet. 

Complete with FREE mechanical "ROBOT WELD GUIDE" . . . . . 
Nearest thing to automatic welding. Glides rod smoothly along 
metal, makes it easy for even a beginner to do quality welding 
the very f irst day. Nothing else like it anywhere. 

Not the old fashioned cheap kind of welder or torch you may 
have read about, but a brand new 1968-69 "Power Package" that 
produces 4 TIMES the HEAT needed to melt iron, plus extra power 
boost attachment for industrial users. 

3 WELDING HEATS ... not just one as with other low priced 
models. "High" for tough jobs, "medium" or "regular" for lighter 
work. LOWER OPERATING COST! J.heat feature saves cost of 
welder in welding rods alone. SAFETY feature to prevent over· 
load of house wiring and burn out. . 

PAYS FOR ITSELf QUICKLY. Uses standard ~ .. rods and ~H 
carbons for repairs on auto fenders, bodies and radiators, farm 
equipment, boats, toys, furniture, most anything made of metal 
. . . even aluminum. Make campers, trailers, utility buildings, 
lawn furniture from scrap metal. Dozens of uses. 10 day MONEY 
BACK GUARANTEE. Built for a LIFETIME of dependable service. 

NOTHING ELSE TO BUY! Comes complete with welding hood, 
rod holders, torch converter, ground clamp, rods, carbons, flux, 
etc. Everything you need to WELD, BRAZE, SOLDER and CUT 
metals. You receive FREE "Robot Weld-Guide", FREE attachment 
to boost power for industrial users, FREE "5 minutes to better 
welding" manual, FREE "how to make money with your WEL·DEX" 
suggestions, FREE aluminum welding accessories, FREE welding 
and brazing rods, carbons and more if you ORDER FROM THIS 
AD. Remember ... WEL-DEX is not like the old fashioned kind 
of welder or torch you may have read about. 

ORDER DIRECTLY FROM FACTORY and SAVE! Send $18.95 leash, 
ck., M.O.l for postpaid shipment. $2.00 deposit on C.O.D. orders 
or call area 713·682-5681 for C.O.D. shipments. 

WEL-DEX MFG. CO., Oept.W-li,Box10778, Ho1stea, lew 77011 

r--------- -~ 
I Nothing 'cut' with this .. I 
I COUPON except grass I 
I the way it should be! I 
1 Send it J 
I TODAY 

I Read why Manco- I 
I 

LoEck~ Handles J 
asrer. • • I I Cuts Better ••• 

J Costs Less • • • 1 

I ·Senlll-'·me·FRE'E'liferahifrtf . I 
I .. o_~ : .. ~- Hig~w~.eel .JAo_\:v~!l~··~ I 
J .. , and also on Locke reel Qlld rotary mowers. I 
1 

l' d I ike the name of closest dealer too. I 
I (nome) (street) I 

(city) (state) (ZIP) I 
J Mf Co 1 5677-M MacCorkle Ave. , S.W. 

g. S., DC. South Charleston, W. Va. I 
L ~::::-----------· 
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i s d esig n e d to take 
you whe r e the g oing 
get s t o u g h ! A powe r • 

Also awailable in 
welded kit form 

for oniJ $149.95 

ful 3 1/z hp forced air 
c ooled e ngine pro
v id es ple nty o f hill 
c limbing power. C a r - .......,. 
r ies up to 250 lbsl 
Send 2Sc fo r com

info rmation. -----u C:RUSH information PS· 7 
-~ en - ( I e nclose 2Sc 1 ..•...•••.....• 
u 1-~HURRY and RUSH tra llblke 
!CI • (I e nc lose 510 ) ....... .. .. .. . . 
"iio,... .a ( I e nc lose 50 "!. Dn. 
~ ~ .J Ba l . COD .......... .....•... .. ..... 0 
ca ~ o~Name·-------
!: ID 1i Stree.__ _____ _ 
ID c5 CitJ ___ , 

; 

Tornadoes: Death Does the Twist 
[Continued from page 53] 

almost defies comprehension. The Tulsa 
twister was equivalent to the energy gen
erated by as many as several hundred 
thousand cells operating simultaneously. 
(The average thunderstorm contains 
about five cells, or active electrical cen
ters.) The release of a charge in this 
amount, strong enough to create a large, 
sudden shift in the earth's magnetic field, 
should be detectable anywhere on our 
globe." 

With such unharnessed raw energy on 
the loose, is it any wonder that tornadoes 
whirl at nearly the speed of sound, roar 
with the noise of 100 freight trains, and 
make furious winds that turn normally 
harmless objects into dangerous missiles? 

Flowers have been driven into pieces of 
wood, chips have knocked holes in limbs 
of trees, riverbeds have been sucked dry 
of water, and 70-ton railroad coaches have 
been carried 80 feet in the air and laid in 
a ditch. 

Spotting tornadoes in the making. As a 
result of Dr. Fujita's study of 37 toma-

1 does that struck the Midwest on Palm 
-----------------·· I Sunday, April 11, 1965, weather fore

casters at the Local Severe Storms W am
ing Center in Kansas City now can iden
tify with radar about 80 percent of the 
"rotating" thunderstorms that spawn 
deadly twisters. 

TORS 
PATENT SEARCHES IN U.S. PATENT OFfiCE 

Patent Dnelopment Engineering and Patent Sales Promotion 
Send for Free Invention Certificate and Patent Information 

GEORGE SPECTOR Licensed Patent Engineer 
U. S. PaiiDI Olfic1 Fermer Ela11i•r. 3115 Woolwerlh Bldl., N•w Yerk 

Amazing Hidden Aid ... Non-Swimmers Swim! 
Now anyone can learn to swim new fun 
way! Start to swim with new 1968 model 
SWIMMATE t hat hugs your wa ist, helps 
give you confidence. I nvisible out of water, 
worn under women's one or tw o piece suits, 
men's trunks. Now you ca n join the water 
fun even if you can' t swim a stroke. N on
s wimmers swim tirst day. Made to last for 
years. Satisfied users coast to coast. Send 
only $5.95. Check or money order. You 
must swim. Satisfaction guaranteed . State 
WAI ST size. WORLD CO., Dept. 7 P S . 
1 Park Avenue. New York. N.Y. 10016 
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Had there been a warning system in 
effect on March 18, 1925, approaching 
that in readiness today, the casualty list 
of the worst tornado in U.S. history would 
have been much lower. 

This treacherous storm occurred in 
Reynolds County, Mo., and was all the 
more devastating because it didn't follow 
the rules. A typical vortex cloud did not 
appear. Eyewitnesses reported blackness, 
flying limbs, but no snaky funnel. But in 
its wake, the tornado left 689 dead, 2,000 
injured, and a property loss of more than 
$16 million. 

Dr. Chang hopes to learn how to build 
structures that will withstand such high 
winds as occurred in Reynolds County by 
observing the indoor whirlwind he has 
constructed. 

His tornado-in-a-cage spins up to 100 
m.p.h., sucking up pieces of confetti and 
a .cardboard model house into a funnel of 
smoke. The ·low pressure in the eye of 

Copynghted 



Tornadoes: Death Does the Twist 
Chang's miniature storm replicates the 
~acuum effect of a real tornado as it passes 
)Ver a house. The outside pressure is 
mddenly sucked away and the pressure 
inside the house explodes outward to fill 
llie void. 

Weather modification of the sort that 
;vould make tornadoes harmless is a job 
~he U.S. Environmental Science Service 
~dministration (ESSA) could take on, 
mggests Dr. Stirling Colgate, who is a 
nember of the National Sciences Foun
iation and heads the New Mexico Insti
~ute of Mining and Technology. 

Alerting for tornadoes. "Since we now 
1ave positive evidence that tornadoes are 
~lectrically powered phenomena," says 
Dr. Colgate, "the next step would be for 
E:SSA to mount a program to relate this 
rnowledge and other tornado research 
into a coordinated body of facts. ESSA 
X>uld then develop an organization ca
~able of acting within minutes of a severe 
~ornado warning." 

Colgate and others have suggested this 
night be a civilian weather-modification 
X>rps which would have the instant re
aliatory capability of the Strategic Air 
Command. Fast-flying "weather" jets 
;vould blast off and drop bombs that would 
~ause an electrical "short" in a tornado. 

One of these bombs might contain fine 
;vire chaff composed of aluminum-coated 
fibers that would short out the electrical 
1eat-generating process in the cloud from 
1 hich the twisting black funnel below 

aws energy to sustain its fury and 
estruction. 
The only safe places when a tornado 

trikes are ventilated underground cellars, 
r caves. Lacking such protection, follow 
hese rules: 

• In a city or town, seek shelter inside 
strong, reinforced building. Stay away 
om windows. In a house, the comer of 
e basement facing the tornado offers the 

teSt protection. School children should be 
laced near an inside wall on the lowest 
oor. 
• In open country, move at right angles 
the tornado's path. H you can't escape, 

e flat in a ditch. 
• Above all, keep calm. People have 

n killed by running into the streets 
d turning back into the path of a whirl
g tornado. 1111 
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Chevrolet Cadillac Iuick Falcon 
Pontiac 
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Thunderbird Chrysler Ford Oldsmobile Dort Dodge 

Let the Experts Who Make 
the Cars Show You How to , 

with !MOTOR'S I great 

2-in•lAUTO REPAIR MAN UAl 

0 Famous Illustrated Manual shows how 
you can fix just about any part of 2.300 
CAR MODELS 1962·1968, including all 
new Cars - Quick, Easy, Right! 

~ TROUBLE -S HOOTER Secti on a nd de
U t ai led t ro uble-shooting info thr uout 

help pinpoint 4,200 car troubl es. 

N ow "breeze thru" tough car repair 
jobs! MOTOR's brand-new 1968 2-in - l 

Manual brings you expert guidance from 
the engineer:; who make the ca rs . Over 
1,190 big pages, 3,200 pies, crystal-clear di
rections make evcr.v iob easy as A - 8 - C. 
FREE 10-DA Y TRIAL. Then pay $2 in 10 
days, $3 a month for 2 months, t h en $1 .95 
(plus dellver~· and sales tax), or return 
book postpaid. Send no money now ! cut 
out this ad- mall with name and address 
to MOTOR DOOK DEPT., Desk 827, 250 
West 55th St., N.Y., N.Y. 10019. 

TRY GIANT 
ILLUSTRATED 

" HOW-TO" BOOK 

FREE 

Print Nante ......• . •. . ..•• • • •••••• • •••••.•. • .• ••... . Age .• ••• •• 

A ddress ..•• •• •.....•.••• • •••• ••• ••••• • • • ••.• • •.•••.••.•••• •••• 
City & Zlp 
State ..•••.•••..•..• .... . ..... .. .. ..... .... . .. Code ... . ... ••..• 

WHAT'S HE DOING! 
Making a Concrete 
Flower Pot! ... and 
SO CAN YOU! 

Make and sell your own 
Ornamental Concrete items. 
Rush $2.00 for book 
about Aluminum Molds 
with prices and production trade secrets 
d irect from world's largest mold manufacturer. 

Over 350 designs to select from. 

Send $2.00 CONCRETE MACHINERY COMPANY 
Today To ~ P. 0. BOX 99 • HICKORY 1 . N. C. 28601 

FIX CLOCKS, WATCHES-
FOR FUN & PROFIT! 
Fascinatin~ new Hand
book by mas ter crafts
man H. G. Harris gives 
you the kind o f knowledge 
skilled watchmakers learn. 
OVER 200 ILLUSTRATIONS 
show how to install hands. dials, 
crystals. mainsprings. stems ... 
rehouse old movements in modern cases 
. .. speedily cure many troubles by de
magnetizing or cleaning, etc. 
INSTRUCTIONS COVER every popular 
watch and clock. chimes. grandfathers. 
cuckoo, everyday alarm and electric 
clocks. Handbook tells you where to 
buy parts . . . where to send "over
flow" work for repairs at wholesale 
prices as business expands! 
FRIENDS GLADLY PAY $5 to $50 for restoring cherished 
timepieces. Try the HANDBOOK OF WATCH AND CLOCK RE
PAIRS seven days! Rush only $4.95 on money-back guar
antee to: 

EMERSON BOOkS, Inc. 
Dept. 70.-R, 251 W-t 1• Street, New YOI'tl, N. Y, 10011 

I 
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Now you can tet sure-fire answers to all your 
campint questions with one veat book • • • 
Outdoor Life's authoritative •.. ; COMPLETE 
BOOK OF CAMPING. lfs a told-mine of Inform• 
tion for both seasoned woodsmen and weekend 
campers. Every one of its fact-filled, lavishly 
illustrated pages will add to the success of 
YOUR next trip. 

Covers Every Aspect of 
Camping in Complete Detail 
This vast encyclopedia gives you selection. best 
buys, and how-to-use data on tents, bedding, 
knives, saws, cooking equipment, stoves, lan
terns. packs, clothing and more! You'll get a 
full roundup of techniques for choosing a good 
camp site and getting there by car, boat, plane, 
horse. bicycle, canoe, snowshoe and on foot. 
You'll profit from the many chapters on com
fort able camp living ... including pitching camp, 
camp cookery. campfires, axmanship, insect con
trol, outdoor emergencies. 

Anfl Tlr•t's Not All I 
You'll treasure the fact-jammed chapter on liv
ing off the land . . . shows you how to purify 
water, identify edible plants, snare fish and game. 
And no camper should miss the section on wil
derness survival ... finding your way out of the 
woods. using a compass, starting emergency 
fires, building shelters without tools, sending 
SOS signals, coping with panic when you're lost. 
All this PLUS straight facts on what not to buy, 
sample grub lists, sources for dehydrated foods, 
l'-Uggested personal items for your pack, detailed 
.inst ructions on tying knots and hitches. For every 
.sll'p of your trip, this priceless volume will be 
your camping "bible"! 
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POCKET-SIZE, WATERPROOF, 
MANY SPECIAL FEATURES 

• 664 subjects indexed for quick 
reference 

• Nearly 300 how-to illustrations 

• Rugged, waterproof cloth binding 
- Pyroxylin-coated for outdoor 
protection 

• Compact 4Vz" x 1Vz" size- fits 
any pack easily 

• Directory of sources of FREE maps 
and information 

POPULAR SCIENCE 

• 862 U.S. campgrounds pinpointed 
by state, city, route number 

• 123 outdoor recipes - from coffee 
to full dress roast wild turkey 

• Sportsman's First-Aid section
endorsed by U.S. Forest Service 

• Complete, up-to-date data on 
family auto-camping 

44 Hillside Aftl'lue, Manhasset, N.Y. 11030 
Please RUSH my giant copy of COMPLETE BOOK OF CAMPING for 7 
days' FREE trial. If not delighted, I may return it and owe nothing. Other
wise, you will bill me enly $4.95 (plus postage) as pay11ent in 1111. 
Name ______________________________________ ___ 

Address ____________________________________ _ 

City State Zip ____ _ 
SAVEl 0 Olock hero if you include cash with your order and we 
will pay postage charges. SAME RETURN PRIVILEGE. ---------------------
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The $2,000 Imports 
[Continued from page 81 ] 

tection'. Two amber, one blue, and one 
red light on dash are not labeled in any 
way. There's no glov.e box at all, . just a 
shelf. The windshield has an unusually 
wide unwiped area on the right. 

Datsun's front seat in its normal posi
tion (a ll the way back ) makes it difficult 
to reach the rear-door window crank. 

Sunbeam has a questionable overall 
quality. The starter gear had a tendency 
to get hung up on the flywheel. The rear 
axle had an ever-present loud moan (ex
cept in reverse) ; the valve train devel
oped a noise during our tests; and the 
speedometer gave off a constant click
click-click. Against this, note that Chrys
ler sells this car with a five-year or 
50,000-mile warranty. With four occu
pants in the car, the suspension kept bot
toming on moderately bad roads. 

Built in Britain, the Sunbeam was 
originally designed for right-hand drive. 
In the U. S. model, the hood release 
stayed on the extreme right-out of the 
driver's reach. 

The door locks are simple in principle 
but inconvenient in practice, being re
mote from the door handles and in an 
unnatural position. Vent windows are 
nearly impossible to unlock and open 
with one hand. 

Toyota's braking performance must 
stand as its worst feature. Other irritants 
include a wide unwiped space on the 
right side of the windshield; an instru
ment panel studded with knobs sticking 
out at least an inch (something of a haz
ard in a collision) ; unusually hard steer
ing for such a light car; and hard-to-reach 
rear-door handles. The designers seem 
to have forgotten that rear-seat passen
gers have to open doors from inside. 

CONCLUSIONS 
N ORBYE: My choice is the Datsun. I 

appreciate engineering refinements such 
as an overhead camshaft and indepen-

ent rear suspension. It's handy in city 
traffic, quiet and directionally stable on 
he turnpike, with a comfortable ride. 

DuNNE: My vote goes to the Sunbeam. 
t's a fine little sedan with excellent 
rakes and great handling. I am sure, 
rom other Sunbeams I have driven, that 
ur test car had an above-average share 
f quality-control problems. lim 

VICKERS HYDRAULIC MOTOR 
P roduces. 16 hp. @ 3000 RPM wiUt a 
C'U. ln. r c,·. or ,!)!;0. Working pressure 
3000 P SI. Rcn•rsihle. Inlct-uuliN ports. 
l'haft 'lJ's "-1 6 t.outh spline. Like ~F.\\". 

CO\"'T COS T S612 . Shp~;. Wt. 1 2 Ills . $54.50 CSU< . .;;:!1:!2) 

DC JET GENERATOR ARC WELDING KIT :.mil". hy 
c:.t;. 400 A~IJ· J>C" C'ontl11uuus duty ~ :nuo l_lP:I1 @ ~3 \ .n.c. 
C"apahlc of U11 t o 600 A:I1P intcrnuttt•nt. Kit C'Ont:uns Cen., 
V;>lt. He~r .. Electrode JJnhll'r, Wcldl'T's Ill'lmet, T oggle switch . 
1 H, wclclin~r ltocls & \\'l'hlcr·~ GloVC'S & 2 Hhrostats. f,-11 uni.ts 
~.::unrnntl'Ctl pr~·tC><tcd . ShpJ.::. Wt. 1 I '.l lh!<. Appro~. GO~ T COST 
S7UO. Cntnl'l~t<> Kit $64 .50 •Stk. # ,:;, I n<"!. w irmg tloagram. 

MOTORIZED REDUCTION GEAR 
110 t o 1 r•ductlon. 1/2 HP @ 62 RP!\1 

~ undl'r toad @ 24 v .D. C. Reversible. Also 
runs w ell on 12 V.D.C. at reduced rating. 

F.xc. as hea•'Y duor opener, sidewalk cart motor, winch o r cap· 
"tan .' !!s" shaft. 12" L x 4 " W x .43:a " H. GOV' T COST S249. 
C:ov' t overhau l ed C'Ond . wt. 12 lh11. $17 .so CStk . #2311 l 

BUY IT AT 
RADIO· TV 
PARTS STORES 

RS MULTICORE~ 
5-CORE SOLDER 

EASY DIJEISER 
ON~~tf69C 

REPOWER with a 6 or V-8. H.D. 
ADAPTORS for using Car. Compact 
and aome Truck engine~. Convenlon 
Kits $45.35 to $56.90. Want fast ac
tion? Give ua FULL INFORMA· 
TION. Send $15.00 Dep. and ws will 
shi p correct kit. bal. CO D. Send full 
amount for prepaid shipment. Wire. 
phone or wri te today. Details FREE 

hOOSIE:R MACHINE: PRODUCTS CO. 
314 S.E •• 6th St., Phon e 276-3442, P e ndleton, oregon 97801 

• INVENTIONS-NEW PRODUCTS-IDEAS • 

• DEVELOPED & PREPARED • 
For Commercial Appeal & Sales 

• DESIGN-MARKETING-PATENT SEARCHES-DRAWINGS • 
• Second Decode of Reliable Service to • 
• INVENTORS • MANUFACTURERS • ATTORNEYS. 

U11il<'d S141• • Palent Ollie• /ormer Pat.,.t Ji:somian • 
• Uaited Slot"• G01Jer1tmeal former Poteat Adtoun 

----~~~~~~~~~~~~~~---
.THE RAYMOND LEE ORGANIZATION • 
• 230-H Peril A•. N• Yorl City 10017 212 IIU 6-8500 • 

SEND FREE " INVJi:NTION RECORD" F- .t • 
• "IMPORTANT PATENT INFORMATION" 

II N•m•. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . II 
II Adclreas. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • II! 

City • •• •••••• • •• •• •.•••••. St.te . . .. . . . . . • Z.lp . • • • • • • • II •••••••••••••• 
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Now Possible To 
·Shrink Hemorrhoids 

And Promptly Stop Itching, 
Relieve Pain In Most Cases. 

Science has found a medication with 
the ability, in most cases - to stop 
burning itch, r elie\'e pain and actually 
shrink hemorrhoids. 

In case after case doctors pro\'ed, 
while gently relieYing pain and itch
ing, actual reduction (shrinkage) took 
place. 

The answer is P1·eparation H®
there is no other formula like it for 
hemorrh oid s . Preparation H al so 
soothes inflamed, irritated tissues and 
helps prevent further infection. In 
ointment or suppository form. 

11 0-1 20 VOLT 
A.C. 1,500·watt, 60-cycles, 
Light Plant. fan belt driven 
from pickup or small gas en
gine. Operates saws, drills, 
lights, even T.V. Weight 25 
pounds . Guaranteed. With 
Voltmeter, switch, and pulley. 
Regular $89 . ~0, now $49.50. 
Send check or money order. 

Virden Perma-Bil~ Box 7066 PS, AmariUo, Tex. 79109 

MAKE 
MONEY! 

you learn at home. 

REPAIR 
HYDRAULIC--

jacks in cas and auto service $tatrons, 
t ruckine- firms, body shops, riuers, lac· 
fories and farms need servrcin( ••• most 
of which you can learn to repair. We show 
you HOW. Start spare time in your base· 
ment or rarace. Blr opportunity tor me· 
chanics. ACT HOWl 
~Write IDI' fiiNa PS· 7 ud frte Benes Offer 

. JACKS 

22 CAL. 
PELLET 
FIRING 

A~~~=:~~"~$~~~ 
50 22 CAL. PELLETS FREE 

Looks and Feels Like Real Packet 
Automatic: - Loads 15 Shots 

F ires :!:! cal . pelle ts Ju s t a s l a s t a s you r :m pull 
l h e lrl~n:"er. Great fo r fa s t a c tion comhat-t ype 
ta~ct pra<'tl<'l' . 5 0 r e-u Rahlc 2 :! cal. P<.>ll <'t ~ r r<.>c . 
F ree 11upply or targN s . Mone y b ack If nQt sMI!'
II ed . J u11t s end Sl .OO plus 2:Sc lor P O>'taee and 
handling to: 

HONOR HOUSE, Dept. 97 RA 43, Lynn brook, N. Y. 11563 
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Tricks the Treasure Hunters Use 
[Co11tinued from page 97] 

that showed the location of boardwalks 
and important buildings before a fire 
wiped them all out. By taking new photo
graphs and comparing them with the old, 
he was able to accurately plot the spot he 
wanted to search. It proved rewarding for 
this enterprising treasure hunter. 

When hunting around an old mountain 
town, look on the steep slopes under each 
old cabin. That's where they threw ref
use in those days- out the back window. 
You may find some objects of no value 1 

when discarded, by now worth money as 
antiques. 

Sometimes a box of valuables was 
hidden in a shallow hole under a young .. 
sapling- which over many years grew into 
a huge tree. The roots often completely 
encircle a strong box and it must be 
chopped out. But searching every tree in 
sight would be a monstrous undertaking. 
Narrow it down to solitary trees standing 
on knolls or ridges above old homes, or 
to trees growing in back yards, or to any 
tree which for some reason seems promi
nent or noticeable. Use your detector 
around the base of the tree and over C.U. .. J 

hollow parts of the trunk. 0 ld trees 
always worth checking, both above 
below ground. 

Don't be fooled by color. 
buried in damp soil quickly changes color 
and the texture gets rough, flaky, 
streaked. Gold turns black or sooty. 
hunter described old gold nuggets as TP.I 

sembling barbecue charcoal. Silver 
copper tum green, or greenish blue, 
black. In fact, silver coins in salt wate~ 
might be nearly completely dissolved, 
don't expect to find clean round sha 
Look for misshapen, dull-colored, caJI{ec 
metallic-looking objects. 

Searching in barren fields or in 
erally uninhabited areas is poinu~~~ 
You're not a mineral prospector. You' 
seeking valuable objects that were 
or lost by persons long ago. This 
that old buildings, ranch houses, gh 
towns, old family homesteads, stage 
pots, and other signs of historic habi 
tion are the best bet. There are 
good areas- plenty of them. But 
sure your territory was occupied by 
man beings at some past time. 

Happy treasure hunting! 

n l II 



Honda Gives You Two Bikes in· One 
[Continued from page 93] 

a shock-and-spring unit. I found that any 
jolts the suspension missed, the soft 
sponge seat took care of. 

If you suspect that the Honda is a 
glorified street bike, you're wrong. Take 
the combination of step-through frame 
and dual brake levers on the handlebars. 
Being used to a clutch lever on the left 
side of the bars, I didn't like this arrange
ment at first. 

Great in a rock slide. One day later, I 
thought it was the best thing that ever 
happened. We took the little Honda to 
the local mountains, and packed in for a 
weekend. My compatriot had no luggage 
rack, so he used a small backpack. I car
ried most of the equipment on the rack 
of the Honda. We were working our way 
up a rocky mountainside when, without 
any warning, the entire side of the hill 
broke loose. If I had tried for the foot
brake, I would have been knocked down. 
Instead, I jammed on both brake,s on the 
bars, and slid off the front of the seat, 
firmly planting both feet. 

Other than two rock-bruised shins, I 
had no problem staying on the side of 
the mountain. The pile of camping gear 
would have been too high for me to throw 
my leg over and dismount, so the step
l:hrough frame and dual handbrakes kept 
me out of trouble. 

To wrap it up, the Honda CT 90 is 
well made, well finished, extremely re
liable, and does the jobs it was designed 
to do. And it's really two bikes in one 
(at the price of just one). ·liEJ 

Facts on the Honda Trail 90 

Engine type ..... SOHC 4-stroke single-cyl. 
Displacement . . .. 5.48 cu. in. 
Compression ratio 8.2:1 
Power @ r.p.m. . 7 hp. @ 8,500 
Clutch .......... Automatic multidisk 
Gear ratios . . . ... Street: 1st-28.339: 1 

2nd-17 .998:1 
3rd-13.287:1 
4th-1 0.697:1 

Trail: 1st-52.904:1 
2nd-33.587:1 
3rd-24.810:1 
4th-19.975:1 • • .. 

Tire size ...... . . 2.50-17 front, 2.75-17 rear 
Starting . ....... Folding kick starter · · 
Wheelbase . .... . 71 inches 
Weight ....... . . 181 pounds 
Ground clearance 5.5 inches 
Price (POE 

West Coast) ... $330 

WELD, BRAZE, SOLDER, CUT ALL METALS 
ANYONE CAN USE. No experience n~ed~d. '!\lake or repair 1,001 
Items. Operates on 110 Y. Une for pennies. No tanks or retllls to 
buy-produces to 11 .000• hut. Weld ror pleasure and protlt. 
YOU CAN'T GET A BETTER LOW COST WELDER. 500,000 tn use. 
LIFETIME GUARANTEE. If inoperatife, simply return. We repair 
or replart> and ship frt>e. COMPLETE, READY·TO·USE. You get : 
hea\')' duty welder In rugged metal rahinet, ground clamp. cables. rom· 
hlnatlon torrh and rod holdt>r. wt>hling manual and ht'lmet. plus Frt'e 
$2 00 fa lue welding and brazing rods. %" carbons, solder and flux . 

FREE 
' 

EXTRA BONUS GIFT 
with your order. Choice of: 

I. 10-Pit>N\ \\Tench. pller & screw drinr kit In case. or, 
2. Wire form ing tool. Forms wire to \\eld nluaiJie items. or 
3. Big pack or welding & brazing rods. carbons, flux & solder. 

ORDER TODAY ON 10-DAY MONEY BACK TRIAL 
Send on})· $2.00 and pay $16.95 plus C.O.D. delivery charges 
or send $18.95 and we pay dE"lh·ery In U.S.A. SperiCy Gift. 

,1/VIl·WA'f Wfl/IF/l £/l 
1810 S. Federal Street Dept. R3·G Chica1o, Illinois 60616 

BILL PROBLEMS P 
APPLICATIONS ACCEPTED up to $17.000. 
Poor Credit, No Problem- Not a Loan Co. 
TRY THE NATIONWIDE PLAN TODAY 

Send Your Name and Address for 

FREE CO NFIDENTIAL APPLICATION 

NATIONWIDE PLAN, Inc. Dept. 97 
COAST TO COAST SERVICE - NOT A LOAN 
318 Broadway Blvd., Reno, N ev. 89502 
307 Pocasset Ave. , Prov., R . I. 02909 

• t<·~trcl plans. Bulld f or 
yonr,;t'lf or . SA VJo: Hill's $$$. !':arrow 
wttl't "'l" I t of the Century" and no•w 
.. Spirit of c·on~nlf" hnNt'• or stnh•ly 
stnoh:ht ~hit' " " HOW-TO" l'hntn· 
JlHfk I' H:O.:S trll all-pins 
( '1.01 'K brass Wt•II:IH. 
( Kut'fnJl<" nal) 1 C'htmc m n\ 't'· 
ffi<'nts. g orgeous b l\IOOS dials. 
L 'I' ~a:: p e naulums, tlri~ll mahogany , 
\\H IJIUt o r C.'ilt' rry ,Jjtfy ,Jolut KW t'a!"t' klhi , ~I.UU I.'Hdl 
pl:on. Hu~h ~:?. ~0 ;oil lhn•<• plu~ Hn m1 < • 'PC"tlte Grand· 
moth<'r' • Jllan. a~ folk~ htw(• for nvt•r FiO } ' NlrR. 

Kue mpe l Chime Works, 7 Kue mpel Bid~;., Minneapo lis, Minn. 5 

BUY GOV'T SURPLUS SAVE TO 85% 

FISH/WORM SHOCKER aAnERY GEAR MOTOR WALL TYPE TELEPHONE 

$7.95 
FOI 

Cnt Gow•t 
Ont Sl t.H 

• ( ITEI! :67ll) • • Ha,ost $25. :95 FOI 
worms without digging, clt'ar 

Orlc. Cut 
o ... $21.50 

$7.95 
FOI 

poo•ort• ponds at "'arso lo$1\. • (ITEM •571-A) • • Pawe<lul. • (ITEM •7 15-W ) · • Genuino 
Hond cronktd unit puts out 110· boll Moring Vllit. Use with worm Automatic El~ctr ic d•ol tt lt · 
VAC. u~tes powe-rful electrical ~, winchn, build hoists. phoM-s. ldrol fot use OS ex-
field in ground or water. Ideal ele-ctric cors, etc. O,t1otes on tension ,ones, for use on Pfh•ott 
fo. t • ptoriments, shocking fut1 ot 6 to 12 voh1 DC. Z) to 1 gear systl"ms, ttc. Work on ony com· 
potties, etc. SAFE, 'lz" x 3' ' Jl rotio, fu llv reversible. 130 110 rMrciol relephone$ySI~. Recon· 
4". Shpg. wr. Jibs. RPM : 6-12 VDC. Shah 58" d. ditionod, ltstod,gua<anrMd. E.-

1----------t x l-1· 2" 1. 6" diam x 15". Shpg. ctll"'t condioian, wook liko new. 
' 5 d 2 5 -• "" lbs Shipping wti...Lt 9 lbs. en C w•· "' . ... 

IOtlft lf Slampol L---------'--------1 
1000's Of aargaina; Surplus, Exceu Inventory, 

For atG a rand Name Equipment My-llu • Po- Plato 

aARGAIN lllocbn. Golf Motors • "'"''' "' 1 .... - ... ' PUmJI • "•"•" 
CATALOG c.m,, ... , •• Telt,tiHII . IIIOCUIIII. E.ltCtriiiCI • MlftJ Otllltrt 

"SATISFACTION OR MONEY lACK GUUUTU" 

SURPLUS CENTER PS·07 Linco ln, N e bras k a 
Zip Code 68501 
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19-FT. 
PROPELLERS I 

I 

CAR DECK 
I 

~ PASSENGER: 
CABIN 

Rocket kart 
makes 125 m.p.h. 

A U.S.-made kart, pro
pelled by a brace of rocket 
motors, zoomed to 125 
m.p.h. in a test on a new 
road near Copenhagen, 
Denmark. It took only 10 
seconds to reach that speed 
guided by race driver Sven 
Engstrom. Because an 
American driver had lost 
his life on one of the ma
.chines, Engstrom carried 
special insurance - with 
coverage for one hour. 
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· Hovercraft will carry 
254 passengers, 30 cars 

~---2.~:~ouNG· Hovercraft, those things sup-

PASSENGER 
ENTRANCE 

ported over land and wave by only 
a cushion of air, are getting mon
strous. This one, four times bigge!r 
than any built before, enters service 
this year between Dover, England, 
and Boulogne, France. Carrying 254 
passengers and 30 cars. it will cross 
the English Channel in 35 minutes 
at 70 miles an hour. The cutaway 
view of the 165-ton vessel at left 
shows the passenger cabins and the 
tremendous car deck. 
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MAIL 
ORDER 

A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include your zip code. 

THE SUNGLASSES OF OUR ASTRONAUTS 

You won't find Gemini sunglasses in stores. 
The lenses are guaranteed 1 OOo/o distortion
free. Neutral grey with a ccurate color iden
tifica tion. Specially furnace-hardened. 12K, 
gold filled frames with contoured end pieces 
e ncased in translucent Saflon. The ultimate 
in protection for your eyes. $12 .94 Ppd. 
Also available in your prescription. $24.95 
single vision, $29.95 Bi-focal. Exclusive with 
us. Meredith Separator, Dept. PS-7, 310 
West 9th St., Kansas City, Mo. 64105. 

FREE MUSCLE COURSEI 

Want a new Jet-Charged body? In 15 min· 
utes I'll prove you can slap o n 4" of muscles 
to your chest-3" to each arm-give you 
life-g uard shoulders, trim your waist to ath
letic size-give you speedy athletic legs. I 
don't care if you're short or tall (ski nny or 
fat) young or not so young, expect a muscle 
building miracle when you send for my free 
course. Send only 25• to cover postage and 
handling to Joe Weider, Dept. l 00-78D 
531 32nd St., Union City, N.J. 

GET MAIL ORDER RESULTS/ 

Mail Order Advertisers: Here's a great new 
way to increase your business. The page 
of advertising you are now reading repre
sent the newest profit-producing vehicle for 
smart mail order men. Your ad in this sec
tion rea ches a market of more than 7 mil
lion top-notch prospects: "men with drive," 
who are accustomed to buyiog by . mail. 
Write for complete information to Harry 
Fleischman, Popular Science Monthly, 355 
Lexington Ave. , New York, N.Y. 10017. 
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HANDY DANDY$ KEEP SUPPliES NEAT 

Handy Dandys are sturdy, p lastic ca ps that 
snap into lf1 

11 pegboard and hold quarter 
twist baby food jars. They're ideal for 
storing all kinds of small parts and th ings. 
Keeps your workshop neat. 1 0 for $1; 36 
for $3.00; 72 for $5.00; 500 for $32.50. 
Handy Dandys only. No jars. Shipping paid 
anywhere in the USA. Send payment with 
order-no C.O.D. Wickliffe Industries, Inc ., 
P.O. Box 286, Dept. PS-7 , Wickliffe, 
Ohio 44092. 

Thousands of 
exciting tool 

values! 

SILVO (BRAND NAME) TOOL CATALOG 

Thousands of Exciting Tool Values! Stanley, 
Millers fa lls, Ski l, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huol, Kennedy, Channellock, Porter-Cable, 
Rockwell , Helios, Vise-Grip, Crescent, 
Ridgid and many other Nationally Adver
tised brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25c for our big 148-poge tool catalog to
day. Silva Hardware Co., PSD-7, 107 
Walnut St., Ph iladelphia , Po. 19106. 

BE SURE TO GET ORIG. SWIM-EZY@ 

. ...... .... ~t ,~ 
· full size patterns 
frame kits ........ .. 

catalog 
so~ 

BOAT PLANS-PATTERNS-FRAME Klrs 

Send SOc fo r Glen L's new catalog of over 
76 euild-it-yourself designs with step-by
step instructions. Inboards & outboards, 
jets, 16' to 36' cruisers, 8' to 21' sailboa ts, 
houseboats, hot boots, boat trai lers and 
camper trailer. Books: Inboard Motor Instal
lations In Small Boots $6.00 ppd; Boot 
Building with Plywood $7.50 ppd; How To 
Build Boot Trailers $3.00 ppd. Glen L, 
915.2P Rosecra ns, Bellflower, Calif. 90706. 

FREEI!l POWERFUL MUSCLES FASTI 

Fantastic New Discoveries in the science of 
bodybuilding . Now, in the privacy of your 
bedroom, our method will add inches of 
powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist 
with ultra-modern methods-fast! Regard
less of age, skinny or overweight, we can 
transform your body to physical perfection. 
Resu lts Guaranteed! Send for free b rochure. 
Universal Bodybuilding, Box 4327 A-21 
Northeastern, Dea rborn, Mich. 48126 . 

BUILD YOUR OWN CAMPER TRAILER! 

Nonswimmers swim instantly with Swim-Ezy The STRATFORD TRAILER KIT lets you build 
the ONLY U.S. Potent approved in vis- your own camper troi ler from kit or p lans. 
ible swim aid with special pot. features Included in kit is completed tent, welded 
& quality not found in any other devices. steel work & special hardweor. Camper 
Only 4 oz. 1/25" thin, is invisi ble under opens to 6%' x 16' long. Sleeps 6 or more . 
any reg . swim suit or trunks. Nonswim mers • Kit $334.00, or ports sold separately. Com · 
swim easily, poor swimmers look like plete building plans with 15 photos-$3.00 
champs. There is no substitute for orig, or send 10~ for circular. Stratford Fobrica t
Swim-Ezy. Send $7.95 + 40• tax in Calif. ing Co., 235 S. Hewitt St., Bridgeport, 
to Swim-Ezy Mfr. Dept. U-113, Altadena, Conn . 06607. 
Calif. G ive Waist-Size. Airmail add 60~. . . 
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NewYotle, 

CLASSIFIED ADS $1.7 5 per word per insert ion, payable in 
advance. Minimwn ad, 10 words. Adver tisers using P.O. Box 
number in ad must furnish complete name & street address 

for our records. Closing date for Sept. issue (on sale 
Aug. 26th 1 is July 15th . 1'\o cancellation afte r July 1Oth. 
Send copy and remittance 0 . K. Kelly, Classified Adv. Mgr. 

2 AUTO SUPPLIES & 
EQUIPMENT 

POLICE AUTO ALARM PROTECTS 
YOUR CAR-Only $9.45. Moneyback Ouar.. 
an tee. Harron, 386 Henry. Brooklyn, Ne\V 
York 11201. 

ANTIQUE Car Pistons. Gaskets. Gears. 
Valves. Etc. Catalogue $1.10. Antique Auto 
PS10 Milwaukee. Wisconsin 53204. 

----
62-63 CHEVROLETS-Replace Damaged 

Front License Holder with Custom Float
Ing T ype. Guaranteed. $2.95. Automa!l. 
3865 Elston, Chicago, Illinois 60618. 

MODEL "A" Parts. Lis t 25c. Mateo. 303 
South Walker . San Pedro. Calif. 90732. 

CROSLEY And Foreign Car Parts Dis
counts. service, 616 Burnside, Inwood. New 
York 11696. 

NEW! Emergency Flasher. All direction
als fiash on and off. Warning Traffic! Easy 
Mounting switch. Operates on 6 or 12 
volts . $3.98. Guaranteed. Empas, 9831 
Rush St .• El Monte. Calif. 91733. 

" PROTECTED BY SIREN THEFT 
ALARM" auto stickers. 2 for $1.00. D&S 
Photo. Box 938, Rantoul. lllinois 61866. 

P REVENT THEFT! Professional alarm 
protecting hood. doors. trunk. Siren. Now 
In kit form $29.95. Complete instructions. 
Arista, 72 Colony Lane, Sypsset, New 
York 11791. 

TEN Different G ag Cards 35c. Burk. 
1075 Thomas. Memp his. Tenn. 38107. 

3 AUTO TRAILERS & 
CAMPERS 

BUILD Your Pickup Camper. Pre-Cut 
Kits. Blueprints. Supplies. Literatu re 10C. 
Comstock Trailers. Dept. 665, Parsons. 
Kansas 67357. 

PICKUP Camper. Trailer or Pickup
Cover . .. Build Yourself. Save! Complete 
Plans $3.95 each. Cover plans $2.00. E cono
line Bus or Van, Bus Conversion draw!nJS. 
$2.95 each . Satisfaction Guaranteed. EquiP
ment Catalog $1.00 (r efun dable). Details 
10C. Viking Camper Supply, 94-J Olen 
wood. Minneapolis. Minn . 55403. 

CAMPER plans, Compact Buses. Vans. 
Volkswagen s - Econollners- Dodges. In
expensive - Build Yourself- Details. Dot 
Campers. Box 2115PS, Culver City, Cali
fornia 90230. 

4 MOTORCYCLES, BICYCLES 
& SUPPLIES 

SNOW Vehicle & Kart Catalog. Hop 
up accessories-speed and p erform ance 
equipment-manifolds. engine mounts. ex
haust systems. Send 25c. O .E.M. Produ cts. 
496 East St. Charles. Carol Stream, Ill. 
60187. 

HARLEY-Davidsons - Used bargains. 
New. used parts, accessories, all models. 
Bul'letin 35c. Knuth's {Factory Dealer). 
2491 w. Fond du Lac , Milwaukee. Wlscon
son 53206. 

BUI LD your own Minibike! No Welding 
Required. Plans $1.00. Westate Enter
prises. Dept. PS-7. Box 9216, San Jose. 
Ca lifornia 95117. 

HONDA 50-90-160 Speed Equipment. 
Cams- Big Bore-Stroker . Columbia Engi
neering. 2105 E . 37th St .• Los Angeles. 
Calif. 90058. 
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USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 

Agents W anted . . . . . • . . • . . . . . . . . • . . • 66 
Antiq ues, Relics & Indian Goods • • • • • • 24 
Art Instructio n .......•.. , • . . . . . . . . 7 4 
Astronautics . . . . . . . . . . .. . . . . . . . . . . . 6 
Author's Sen·i ce . . . . • . . . . • • . . . . . • • • 70 
Auto Supplies & Equipment . . • • • . . • • • 2 
Auto T railers & Campers . . . . • . • . • . . . 3 
Aviation . . . . . . . . . . . . . . • . . • • • • • • • • • 5 
Birds & Anhflals . . . . . . . . . . • • • • • • • • • 38 
Boats . Inboard & Outboard Motors • • • • 7 
Bod~··Building, Self Defense Courses • • • 4 5 
Books & 1\t:urnztnes . . . . . . • • • • • • • • • • • 47 
Business Opportunities • . • . . . . . • • • . • . 60 
Busine"" St'n·lr.e s, I n formation , 

1\l;tlllns: Ll:-;ts .... . . .. . .. . . .• . .. . • 81 
Buy I t \Vholesale . . . . . . . . . . . . • • • • • • 79 
Cameras & Photo Supplies . . • • • • • • • • • 1 8 
Camping- F.quiument & Tents . • • • • • • • • • 34 
Cartooning, Sill"n PalntlnJ: . • • • • • • • • • • '7 3 
C"'oln s & Currency • . . • . • . . • • . • • . . . . • 51 
Contest s . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
Dete ctives . . . . . . . . . . . . . . . . . . . . . . . . 76 
Do·I t·Yourself .................... . 1 1 
Earthworms, Cric kets, Frogs .••••• , • • 39 
Education & Instruction . . ..•• . .••••• '72 
Electrical S upplies & Eq uipment . • • • • • 9 
Electric Trains . Raceways • , . . . • • • • • • 93 
Emblems & B ra!<sards ...•..•. .. . . ... 101 
Employment Information . . . . . . . • . . • . . 6 2 
Engineer ing & Professional Services . . • 64 
Engoln<'s & Motor s . . . . . . . . . • . • . • . • . • 14 
F lf'ld Glassf's. Telescop<'s . Microscopes • 42 
Flow<'rs. Pl:mts & Nurs<'ry Supplies . . . . 31 
Fnr Inventors . . . . . . . . . . . . . . . . . . . . . . 94 
Fonnuln~. Plans. etc. . . . . . . . . . . . . . . . 2 5 
F or Sale Misc. . . . . . . . • . . . • • . . . . • • . 99 
Gi ft.s . .. . . ...... .. ... . . . . o ••• o o o • 90 
GO\'f'rnment SurpluJ< . . . . . . . . • . . . . . . . 43 
HI·FI , Stereo. El<'ctronlcs ...•. , • • • • • . 55 
Hohbles & Collections . . . . . • • • • • . • • . . 2 1 
Hnmc C.ra.ft::t.man ...... o • 0 0 ••• • •• • • o 1 2 
Hou!;ehotd Pets .. ..... .. . . . 0 •• , • • • • 36 
Hunttn~ & Fishing Information . • • • • • • . 40 
Import- Export . . . . . . . • . • . • . . • • • • . . 59 
Jnvf'ntlonR Wnnted .. .. ... . . • • , • • • • . 9 5 
Jokf's & Novelties . . . . . . . . • . • • • • • • . • 49 
Loans by Ma ll . ..... ...... • 0 • • • • • • • 77 
J\ola~lc Tricks. Puzzle!'~, etc. . . • . • • • • . . 50 
Mineral>< nnd Precious Stones . . . . . . . . 23 
l\tt scf"llaneous . ....... ...... . , , •• •. 105 
Mod<'IJ<-Shlps. Plan es. Rockets . . • • • • • 92 
Monel·m~klng Oppor tunities . . . . • • • . . . 6 1 
Motion Picture & Color Slides . . . . • • . • 19 
1\Totorc~·clf's, Bicyc les & S u pplies • . • • . . 4 
Mu~l<'al Instruments . . . . . . . . . . • . . . . . 57 
Of l ntf'rf'><t to Wom<'n .... . .. .. . •... . 1 O:l 
Old C.old. Jewelry W:mted . . . . . . • • . • . 8R 
Perf;onal ............. . . . .. • . • o • •• 106 
Phonog-raph Record!'~, Tapes . . • • • • . . . . 56 
Photo Finishing, Photocopies, etc. . . . . 20 
Plastics ............. ...... . o • • • • • 27 
Printing, Multigraphinz. etc .. .•.• , . • . 84 
Println~ & Rubber Stamp Outfits . . . . . . 85 
Profitable Occupations . . . . . . . . . . . • . • 46 
Radio, T <'lev lsion . Ham Equipment . . . . 54 
Real E~tate ..... . . ... ...... .. . o • • • • 32 
Remallln~ Service .........•.. • • .• •. 68 
Rubber Stamps & Office Su pplies . . • . • . . 83 
Salesm<'n-Distributors \Vanted . . . ... 6 ', 
Science & Chemistry . . • . • • . • . • . • • • • • 26 
Sons: Writers . . ...... .. . . .. , . . • • . . . 58 
Socctal Services . . . . . . . . . . . . . . . . . . . . 6 3 
Sporting Goods. Guns. 

Flshln!! T ackle, etc. . . • . . • . • . • • • • • 33 
Stamp Collecting ...... • .. .. 0 • o • • • • • 52 
Tools & Machinery . . • . . . . • • . • • . • • . • 1 3 
Treasure Finders & Geiger Counters •.•. 102 
Wanted to Buy .. ... . ..... ...•••• .. . 100 
Watches. Clocks-Sales & Service • • . . . 89 
Welding. Solderinll" . . • • . • . . . . . . • • . . . 1 0 

MOTORIZE your Bicycle with Mower 
Engine. Plans $1.00. Motors, Box 415. 
Baraboo, Wis. 53913. 

CONVERT Bicycle To Motorbike! P lans 
- $2; Go- Cart Plans - $2; Snowmobile 
Plans - $5. oo-Byk Industries, Rothsay, 
Minn. 56579. 

5 AVIATION 
FREE catalog 950 aviation/ space books. 

Aero Publishers. 329P S Aviation Road. 
Fallbrook, Callfornla 92028. 

PROPELLERS, P lans, Supp lies, for Alr
boats-Snowplanes. Corvair, Volkswagen 
conversions. 126 Lycoming engines. Gyro
copter. Hovercraft propellers. Catalog 
$1.00. Banks-Maxwell. Box 33010, Ft. 
Worth. Texas 76105. 

ETCHINGS By Aircraft Art.!st. Folder 
Of F3F-1 and F4F- 3 Grumman Fighters 
$1.00. Batchelor, Box 1047. Fairport Har
bor. Ohio 44077. 

HELICOPTER. One-Man. Portable. Kits. 
P lans. Information 25c. Photos and three
view drawings $1.00. Compcop, Box 1267, 
Redwood City. California 94064. 

HOMEBUILT: Real Enclosed Helicopter . 
24 Pages I deas. I nformation. $2.50. Build 
" Executive" Helicopter . Drawings. Speci
fications, $2.00. Helicopter Development. 
B ox PS147, Washington. N . J . 07882. 

BARTLETT Flying Saucer . Amazing ma
chine hovers 200 lb. man over land/ water, 
power ed by ordinary lawn mower engine. 
E asy to build. Fun to fty. Complete Plans 
K it Brochure. and P hoto Review $3.00. 
Write: Herb Bartlett . Box 3234-B, Scotts
dale. Arlz. 85257. 

HELICOPTER Builders - Before You 
Start, Read Authoritative Handbook. Aero
dynamlc.s, Controls, Design Sketch, Nomen
clature, 186 Illustrations. $4. 95. A viatlon 
Publlcattons, 1050 Legion, Elm Grove, Wis
consin 53122. 

AIRBOAT Plans $3.00; Gyro Copter 
Plans $5.00; Hovercraft Plans $5.00. Hover
d isk w!ll lift 400 pounds with five horse
power engine. Catalog of supplies. engines. 
propellers. 6-blade fans $1.00. Esco-S . Box 
1520, Bradenton. Florida 33505. 

6 ASTRONAUTICS 
ROCKETS!! 2000 teet altitude. P owerful 

motors - Kits - Tu'Des - Cones - Para
chutes - Launchers. New Illustrated Cat
alog - Rocket Data - Diagrams - 25c. 
Rush Delivery. Centuri Aerospace, 
1988. Phoenix. Arizona 85001. 

ROCKETS. New Illustrated Catalog 
Single and multistage kits. con es, 
launchers. trackers, rocket aerial 
technical information. F ast Service. 
Industries. Penrose 32, Colorado 81240. 

7 BOATS, INBOARD & 
OUTBOARD MOTORS 
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PLANS. Full Size Patterns, Frame Kits CABINETMAKING Made easy and, 
With step-by-step instruct10ns specially for "How To Make Formica Counter Tops." 
amateurs. New "Glen L" Boats 8' to 36' t'lii'O excellent Guides let you build Kitchen 
Sail. Jets. Inboards, Outboards. Cruisers, Cabinets and Counter Tops like profes
Houseboats. Hot Boats. Catamarans, Hy- sionals. Extraordinary Guides bring Mas
dros "plus" boat trailers and a camper. i ter Craftsman's shortcut methods Satls
Send SOc !or complete catalog. New ' 'How faction guaranteed Write: Japs: 126-L 
To Build Boat Trailers" Book $3.00 ppd. I. Seventh North. Hopkins, Minnesota 55343. 
Glen Marine. 9152 Rosecrans, Belltlower. 
California 90706. ' SKIL-Crafts New 200-page '67-'68 Cata-

NEW used rebuilt marine motors Ma- . log. Largest selection of Leathercraft. Art-
. ' , i' fi ti . F · 1 ist. Hobby and Craft Supplies from one 

nne con~ers ons. t ngs. ree catalog. j source Send SOc (refunded with first $6 
s .tokes Marine Supply· Dept. 23, Cold- minimum catalog order}. SkU-Crafts. Box 
\\ater. Mlc_!l. _ 106-PS. Joplin. Missouri 64801. 

FULL size. cut-to-shape boat patterns. I ____ ..;;_ _ _ _ ______ ___ _ 
blueprints. Send 60c for big New illus- WOODWORKING Catalog and Manual 
trated "Build a Boat" catalog includes 25c. Plus free "101 Project Ideas." World's 
Fishing Boats. Garvies, Cruisers. Catama- most beautiful veneers. lumber. plywood! . 
rans, Houseboats- 71.2 to 38'. "How to Wood finishing . upholstery supplies. Cane. 
build a Boat" booklet $2.50. Cleveland Lamp parts. Furniture hardware. Animal 
Boat Blueprint Co., Box 18250. Cleveland. whittling blocks. 2.000 workshop products. 
Ohio 44118. Constantine. 2053-K. Eastchester Road. 

PLANS. kits. hulls-24 page 20th Ann!- B_ro-'-n-'x"'.-1-'0-'4.:..61-'·----- - --
versary catalog. All class racing boats. STAINED Glass lamp kits and supplies. 
Flatbottom to Drag Hydros-Mldget to 7 Catalog 10c. Ascher! Studios. 869 Center 
Litre. SOc. Champion Boats. Box 9215B, Road. Hinckley. Ohio 44233. 
Long Beach. Calif. 90810. --- - ----

K SQUAREKNOTTERS: Make belts. hand-
BOAT Its. Save money-assemble your- bags, lanyards, dog leashes. etc. Special 

sel!. Factory molded fiberglass or pre-as- otler! Beginner's book. catalog and quality 
sembled plywood, 12' to 32' Cruisers. Run- cord samples 25c. P. c. Herwig co., Dept. 
abouts. Houseboats. Sall Boats. Big line , 
accessories. motors. trailers. Easy terms. 7l-P1. 264 Clinton St.. Brooklyn, New 
Free catalog. Luger, Dept. AC-68, 9200 York 11201. ------- 
Bloomington Freeway, Bloomington. Min· 1 STAINED Glass Hobby Supplies. In
nesota 55431. stru~tions. Wittemore-Durgin. 147 Water, 

FREE catalogue-plans for canoes, ka- Quincy. Massachuset ts 02169. 
yaks, accessories. Clark. 115 McGavock 1 
Pike. Nashv1lle. Tennessee 37214. j 13 TOOLS & MACHINERY 

NEW 1967 McCulloch a~d Other Out- EFFICIENCY Taken For Granite! 6"x 
boards. 4 H.P.-$114 · · · 7 .2·$222 · · · 18- 12·x2~ Granite Surface Plate $11 95 Plus 
$309 . . . 40 Electric $514 ... 60 Electric p p 1 1 G · · · 
$699 ... All Sizes. Literature SOc. Electra ostage. . rec s_ on ramte. 11550 Larch. 
Marine, 1427 Broadway, Brooklyn, New Minneapolis. Mmn. 65433. 
York 11221. 

SAILBOAT 
TOUGH epoxy coated 12-ft. hull. 65 sq. 

ft. sail . $149.00 complete. Free color bro
chure. Adeco, Box 425. Bridgeville. Pa. 
~~5~01~7~~· ---------------------------

FIBERGLASS. Resin, Foam, Brass, 
bronze screws. Prepaid, no tax. Boat plans. 
Catalog 25c. Stiles. 11-S Mantua Hts .• New 
Jersey 08051. 

FIBERGLASS boat covering. Wholesale 
prices. Free ltterature and' sample. Sei
fert's . Box 1206-X, Green Bay, Wis. 54305. 

9 ELECTRICAL 
SUPPLIES & EQUIPMENT 

ELECTROPLATING Equipment And 
Supplies. send $1. Refu.ndable. For For· 
mulas. Equipment Guide. Operation Data 
And Catalog. HBS Equipment Division. 
Dept. N7. 3543 East 16th. Los Angeies, 
Calif. 90023. 

LAMP Parts Wholesale. Catalogue 25c. 
Seco, 109 South 20th Street, Birmingham. 
Alabama 35233. 

10 WELDING, SOLDERING 
ARC welder does work of $85.00 welder. 

Costs only $18.95 complete with shield and 
accessories. 3-heat selection. Works from 
ordinary UOV plug. Welds. brazes, solders. 
cuts. 5 year guarantee. Send $18.95 or 
write for free literature. Weldex. Dept. 
WC-11. Box 10776, Houston. Texas 77018. 

WELDERS-110-220 150 Amperes $49.50. 
Morris. 1070 Inner. Schenectady, N. Y. 
12303. 

11 DO-IT-YOURSELF 
WATER!! Dr!ll Your Own Well for 2c 

per foot! New Invention! Free informa
tion. Deep Rock Drilling Company. Ope-

MICROMETERS - Indicators 
- Rods. Direct Supply. 1424 
Springfield. Ohio 45505. 

- Chuck.s 
Barclay, 

14 ENGINES & MOTORS 
REWIND Motors Yourself. Complete In

structions. $1.00. Lewis Manufacturing. 
Howell. Michigan 48843. 

REWIND car generator tor 110 V.A.C. 
power plant. Plans $1.00. R. S chmauss. 
1228 E. Cass St .. Tampa. Florida. 

FAB Utility Pump has endless uses for 
clever men. Non-clog, non-corrosive. 315 
gallons per hour. Complete with motor 
$6.95. Postage paid. Check or money-order 
only. Fab. Box 583A. Rogers. Ark. 72756. 

18 CAMERAS & PHOTO 
SUPPLIES 

PHOTOGRAPHY For Pleasure or profit. 
Learn at home. Practical basic training. 
Long established school. Free booklet. 
American School of Photography. 835 Di· 
versey Parkway. Dept. 676-017. Chicago. 
Illinois 60614. 

BARGAIN Prices On Film. Cameras ! 
Free Price List. Michigan Photo Supply. 
14321 Harper. Detroit. Michigan 48213. 

PHOTO Album. 20 pages. Transparent 
film over pages is self adhesive. Holds 
photo firmly, permits for rearranging. 
Beautiful leather paper. Only $5.95 post
paid. Guaranteed satisfaction . Selective 
Mall Order Enterprise, Dept. 12031. Park
ville, Missouri 64152. 

WORLD'S largest buying guide for cam
eras. and photo equipment. 800 lllustra
tions. 176 pages. send 50c (deductible with 
order) . Olden Camera, 1265 Broadway. 
N.Y .. N.Y. 10001. 

lika. Alabama 36801. 
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INEXPENSIVE WATERPUMP: Pump 
basements. lawn fountains. drywells. etc .. 

MOTION PICTURE & 
COLO·R SLIDES 

by converting common easy-to-obtain unit 
into excellent waterpump. Unit can be pur
chased and converted for as little as $2.32. 
Can be powered with a ppliance motor 
of l / 6th H.P. Information and plans 
$2.00. V.R.E . . P . 0. Box 633, Anacortes, 

10,000 SLIDES individually listed. Send 
10c for Wolfe Worldwide Encyclopedia
catalog. illustrated. 99 countries. 50 states. 
Wolfe, Dept. 16-78, Los Angeles, Calif. 
90025. 

Washington 98221. 8 mm MOVIE5-2"'x2 .. Color Slides- Big-
WALLPAPER Pasting Mach!nes-$16.95. gest selection anywhere! Hollywood clas

Free Trial Brenton Morley sandv Lake sics, great comedians. rail roads. automo-
Pa 16145 · • • · biles. trolleys. wars. tra vel, wild lite. cir-. · I cuses. many others! 16mm. films also. B ig 
12 HOME CRAFTSMAN 1 catalog free! Blackhawk Films, 70 Eastin---=---------------- . Phelan Bldg .. Davenport. Iowa 52808. 

FREE! World's largest lea thercraft cata- I -----=-----=-- --- ----
log_ Hundreds of Make-it Ideas. Tand'y 1 FREE Catalogues. 5 .000 8-16MM Films. 
Leather Co .• Dept. K65, Fort Worth. Texas. International-S Films. Grtlenvale. N.Y. 

---= = -

16MM SOUND-Projectors, Films. New, 
Used for Sale. Free Catalog, National 
Cinema. 333 w. 57th St .• New York City. 
New York 10019. ----------------------

16mm SOUND Features And Shorts. 
Bedner. 5300 So. Talman. Cblcago. 

FREE 64-Page Catalog. All your movie 
needs. 8mm-Super 8- 16mm. B&W and 
color film. Cameras, supplies, accessories. 
Home processing equipment. Sound strip
ping. Superior, 442-448 N. Wells, Chicago 
60610. 

UNUSUAL movie supplies. Free circular. 
Esoh. 47th Holly. Kansas City. Mo. 64112. 

SPACE-Nature-Underwater slides. Cata
log. !mRE. Box 608, Dana Point, Cali
fornia 92629. 

20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 

CAMERA Fans! Expert photofinishlng 
and fresh Kodak film returned: 8MM 
Kodachrome $3.45; 8 Exp. Kodacolor 
$3.40; 35MM Kodachrome. 20 slides. $3.15; 
8 Exp. black & white 99c. We give you 
free photo stamps to redeem for gifts. 
Satisfaction guaranteed. Send exposed film 
or request mailers and complete prlce list. 
Direct Mail Photo. Box 8352-PS, Pitts
burgh. Pa. 15218. 

21 HOBBIES & 
COLLECTIONS 

NAZI! Arm-Bands with collectors cata
log $1 .00. W.W. =2-S. Box 2063. St. Louis. 
Mo. 63158. 

COLI.ECT Military Miniatures. 500 mod
els. Catalog SOc. Bussler, Box 107-E, Wol
laston. Massachusetts 02170. 

FREE German Regulation Medal: Send 
50c Postage, handling, get catalog; Iron 
Cross with ribbon $1.50. International. 
Box 303-S. Jamaica. N.Y. 11431. 

23 MINERALS & 
PRECIOUS STONES 

~~~~------------------· 
ROCKHOUND8-Gem Cutters-Jewelry 

Makers . . . new Free catalog-Just off the 
press ! Biggest supplier to hobbyists and 
craftsmen offers you tools, materials 
equipment, introductory bargains and 
know-how. Free catalog ... Write Grie
ger's. Dept. C-13. 1633 E. Walnut, Pasa
dena. California 91106. 

EARTH Science Rockbound Magazine 
Subscription $2.50. Sample 35c. Box 560· 
PS, Downers Grove. Ill inois 60515. 

24 ANTIQUES, RELICS & 
INDIAN GOODS 

TONS of antique gun parts and sup
plies. All reproduction muzzle loading 
guns. Send $1.00 for large illustrated cata
log No. ~17-A. Dixie Gun Works. Dept. 13. 
Union C1ty, Tennessee 38261. 
---- ------ --- - - - -

FREE! Large List Indian Relics. 10 Ar
rowheads $3.00. Hyde's. Box 2304, Sante 
Fe. New Mexico 87501. 

ANTIQUE Dealer Handbook lists prices 
of over 30.000 Items. more than 250 cate
gories of antiques. $6.95. Village House, 
149 Manitoba . Lexington. Kentucky 40503_ 
• 

25 FORMULAS, PLANS, ETC. 

ANY Formula $3.00. Catalog- Manufac
turing Trea tise 10c. H. Belfort. 192 N. 
Clark. Chicago 60601. 

26 SCIENCE & CHEMISTRY 

ADS pertaining to Fireworks, Detona
tors. etc may be run under this classifica
tion only if the following is submitted to 
us : State License to Purchase. Own, Pos 
sess & Transport Explosives; License to 
Deal in or to Manufacture Explosives and 
an Explosive Magazine Cert ificate. Adver
tisers should mail copies of these docu
ments to: 0 K Kelly , Classified Adver
tising. 

ANNOUNCING Stellar pushing gravita
tion Conferen~e At:gust 15th. Carnahan 
Ad'vert ising details Science Digest . 
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ROCKETS!! Flying models- -200 feet al
titude wah powerful motors . Tubes. Cones. 
Pat·achutes. Launchers. Igniters. Exciting 
new Catalog- rocket data-dtagrams-25c. 
Fast Delivery. Cent uri Aerospace • . Box 
1988. Phonetx. Ari.zona 85001. ' 

ROCKETS. New Illustrated Catalog 25c. 
Single and multistage k its. cones. engines, 
launchers . trackers. rocket aerial cameras. 
technical information. Fast Service, Estes 
Industries. Penrose 6, Colorado 81240. 

SPIES etc. . Catalog, 15c. Bylina. 5115 
So. Campbell, Chicago, Dlinots 60632. 

ELASTIC Water Kit. Makes Tubeless S I
phon. Water Recoils, F lows Backwards, 
$1.00. Spect roscope Kit. $1.00. Science Cat
alog With Free Circular Slide Rule. soc . 
Dissec~_:A-.K~t._ ~55 . Wa!_lt_ag~: -N_;_ Y..:_l_; !9~ 

UNDERWATER Fuse 3/32.. diameter. 
The very best. 25 feet Sl.00- 125 feet $4.00 
Postpaid. Free Catalog. Zeller Company. 
Box 649. H udson. Michigan 49247. - - · 

FREE Periodic Classification of Ele· 
ments and Conversion Tables With Cata
log 35c. Chemicals. Apparatus. Biology. 
Mid-States Scientific. 7053 N. Clark, Chi
cago, Ill. 

CHEMICALS. Apparatus. Microscopes. 
Mineralogy Sets. Telescopes. Catalog 35c . 
Sheard Science Supplies. Inc . . Columbus. 
Wisconsin 5~925. 

300 PAGE Chemical Apparatus Ca talog 
$3.00. Laboratory Materials. 1332 Hyde
Park. Ch!cago ~06:..:1:.::5.:... ---- -----

CHEMICALS and apparatus for Indus
trial. analytical and prh·ate laboratories. 
Catalog SOc. Df>pt. M-26. Biolo~tical Supply 
Co .. 1176 Mt. Hope Ave. , Rochester. N. Y. 
14620. 

"PHASER PISTOL" HOW TO BUILD A 
PHASER PISTOL. $1.00. Brings Science 
Fiction To Life, Loads Of Fun. Add 25c 
postage. ACOUSTICAL LASER- "Intra 
Sanies" Science Project. More Fantastic 
Than Any Laser , Course Only . $4.95. 
"FREE POWER" -contlnually Moves Ob
jects With The Earths Free Magnetic Pow
er~ourse $1.00. "REAL RED RUBY LA
SER COURSE"- Where To Get The New. 
Low Priced Laser Rods . 35 Pages Pictures. 
Instructions. The Best Science Project 
"YET." S4.95. New 1968-9 Science Project 
C&talog- 35c. Add' SOc to above courses 
for "RUSH"-lst Class Mail Service . Roys 
Science Co.. Green Cove Springs, Flor
Ida 32043. 

BUILD Rockets? We do! They go five 
miles high! Plans $3.00. Saturn. 11 East 
15th. Holland. Mich. 49423. 

SPARKLERS: Multi-Colored, easily 
made. Illustrated instruction booklet. 35c. 
Process, Box 7C. Bellerose. N.Y. 11426. 

LASER Pistol. How to build. $1.00. Fan
tastic price reduct ions on all science proj
ects ordered during July and August. 
Write for free special price list. Complete 
catalogue 35c. Roy Davis Laboratories, 
Dept. PS. Drawer 17067, Jacksonville. 
Florida 32216. 
- · ..... ·- --

PERPETUAL Motion: Amazing new pos
sibilities !rom 1968 Science Journals . Free 
Information. 1616A Compton. St. Louis. 
Missouri 63104. 
--- ···- ··--- --- --- - -

ELECTROSHOCK MODULE. Produces 
1200 volt shock !rom 6 volts. No battery 
drain until touched. Non-lethal. Protects 
property for months on lantern battery. 
$5.95. Catalog of Interesting projec ts. 
plans, kits. 20c. Franks Sc ientific Co . . 
P.O. Box 156, Martelle. Iowa 52305. 

~ - .. ----- - ... __ 
SEARCHING For Economically Priced 

Chemicals And Apparatus'? Gifts With 
Catalog. 25c. Starr SclentUlc. Manitowoc. 
Wisconsin 54220. 

100 ONE Minute Time Delay Fuses ! $1. 
Special! 240-$2. 700-$5. Use with rockets. 
etc. Kenrus-1, 50 Atlantic, Metuchen. New 
Jersey 08840. 

ROCKET Manual ! Build rockets capable 
of 15.000' altitude! $3. Kenrus-1. 50 At
lantic. Metuchen. New Jersey 08840. 

20 TEAR Gas Formulas (Catalog too !). 
$1. Kenrus-1, 50 Atlantic. Metuchen. New 
Jersey 08840. 

FREE Gift and Discount Lists With 
Laboratory Supplies. Catalogue-35c. De
luxe Scientific. Manitowoc. Wla. 54320. 

THERMITE Experiment Book! Over two 
dozen formulas ! Materials catalog includ
ed free! $1. Thermex-1. 50 Atlantic. Me
tuchen. New Jersey 08840. 

• 
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MODEL ROCKET ENGINEs-new de- I FLORIDA Campsites- deep In the heart 
sign. machine load'ed for peak perfor- i of the great. Ocala National Forest
mance. N.A.R. approved. Brochure lOc. : where few individuals have the prlvUege 
Grim Company, Box 1, Pequannock. New i of owning land. Isolated yet a"tcesslble. 
Jersey 07440. j with electr icity, Good fishing, hunting, 
------------------ · Warranty Deed. pitch tent. park trailer, 

I build lodge. Free maps and photos. Win
. free Vernor. DeLand. Florida. AD66LS149. 
I - -- . - · - - --- ·--

$} ACRE-canadian Border - hundreds 
27 PLASTICS 

CASTOLITE Liquid Plastic pours like campsites . Islands. farmlands. directly 
water and hardens like glass without beat from tax authorities. <Non-profit) Lists, 
Clear . Colors. Embed real flo wers . but~ i photographs mailed. Register. Room 304. 
terftles, photos. col.ns. Also New molding i .!_10 Church_ Stre~~ Tor~~~~1_. Ca~ada. 
formulas tor perfect reproductions. Illus- · CANADIAN Vacation Lands: Full price 
trated booklet shows HOW. Send 25c. Dept. $385.00. 40 acres. $10 month. Suitable cot-
68-102H Castolite. Woodstock. Ill. 60098. tage sites. hunting, fish ing, investment. 

PLEXIGLAS - Any thickness - Clear 
-colors-cut to size-Clear Rods- Tub
Ing. McClartn Plastics. P.O. Box 168B. 
Hanover. Pennsylvania 17331. 

Free information. Land Corporation 
3768-D Bathurst, Downsvlew, Ontario. 
Canada. 

CANADA'S F inest Lands. $4.00 An Acre 
and Up. Acquired Through Estate Llqulda· 
tions. Suitable For Hunting. Fishing. 

PLASTIC Embedders. Jewelry Workers. Camps. Cottages. Farming, Timber. Min
We have everything. Moulds. Findings. erals. Investment. Small Monthly Pay
New Catalog 25c. David Co. . 861 Broad 1 ments. Free Descriptive Booklet. Canadian 
St .. Dept. P . Providence. R. I. 02907. Estate Land. 194 Wilson Ave .• Suite 101-

SE. Toronto 12. Canada. 

FLOWERS, PLANTS & I F REECATALOG ! Over 2 .300 actual pho · 
tos ! 2.080 properties . . . farms , ranches. 

NURSERY SUPPLIES · town and country homes. businesses ln 31 
31 

·----- states coast to coast! Specify type property 
FAMOUS California Eucalyptus Tree and location per!erred. Zip cod_e. pleas~. 

Seeds-Hobby Pack S2 00 Eucalyptus UNITED FARM AGENCY. 612 PS West 
4178 San Ramon Way. San ·Jose. Callfor~ : 47th St.. Kansas City.! Mo. 64112,"'·----
n ia 95111. VACATION HOMES 

OWN a second home for your ret reat. 
Designs from "A" frames to lodges now 

32 REAL EST ATE at low cost. Design catalog complete with 
------------·------ . fioor plans. etc. Only $1.00. Mason's De-

Buy ith t rl. k f R ttrem t v i s ign, Dept. Box 7524-PS. Detroit. Michl· w ou s or e en . aca- . gan 48209 
tlon. or Investment- under America 's only · · ·
"No-Risk Purchase Plan"-in Carolina I GOVERNMENT Land's ... Low as $1.00 
Coast multi-million dollar . 14.000-acre de· · Acre. Millions Acres! For Exclusive Copy
velopment. 10 year money-back guarantee. righted Report . . . plus "Land Opportu
~3 acre homesltes as low as $495.00; $5.00 nity Digest" listing lands available 
down. $5.44 monthly. Motel. bunting. fish· throughout U.S .. send et.oo. Satisfaction 
tng, golf. country club. r ight on property. 1 Guaranteed ! Land Disposal. Box 9091-EG. 
Private ocean beach . 50 fresh water lakes. , Washington. D.C. 20003. 
Write for free literature. 1Not offered to : ___ ..;_ _____________ _ 
residents of California. Florld'a . New 1 33 SPORTING GOODS 
York. ) Boiling Spring Lakes. Southport · ' 

GUNS, 
ETC. 2-Y. Nor th carolina 28461. . FISHING TACKLE, - - - - --. . I ______ _ _ _ __ ..:._ ____ _ 

40 TIMBERED Acres $1650.00 Total "LIVE-Catch Animal Traps. A size tor 
Price. Wash. -Idaho-Mont. $50.00 Down- ~ every purpose. Also fis!t, sparrow. turtle. 
$25.00 month. In Northern Idaho. North- ; and other traps. World s largest selection. 
eastern Washington. and Western Mon- 1 Free catalog. Sensltronlx. ~~25-MC20 Lou 
tana. In the hear t of lakes and big game I Ellen. Houston. Texas 77018. 
country. All covered with growing timber. I FREE ... Wholesale Catalog. Beads. 
Access. title tnsuranc~ with each tract. 1 Spinners. Lure Parts. Sinker Molds, Jigs. 
This is. select land w1th natural beauty. t Reels. Finnysports (PE) Toledo, Ohio 
recreational and Investment values. We 43614. 
hn ve tracts of many types and sizes !rom .:::.~:.:---------------
which to choose. Including Waterfront "FREE Gun and Ammo Bargain Lists. 
property on Pend Orielle. Priest . Kettle Century Arms. St. Albans. Vermont 05478." 
and the St. Joe Rivers and In Pend Orielle 
Lake area. Your inspection welcomed. 1 O~ER 5.000 Hard-To-Find Fishing Spe
Write us for free llst . maps and complete 1 clalt1es and k its galore. Send for free 
Information. Write to: Dept. WGC. Re· 170-page catalog. Netcraft Co., Dept. PS. 
fores tation. Inc .. P.O. Box 8146, Spokane, .:T:...:o:.::le=:d:::o=:·=O::-::h.::lo:.....=43:::6:..:1:.:3~.---------
Washtngton 99203. "FREE 1968 Catalogue ! Guaranteed 

Lowest Prices. Fishing Tackle, Archery. 
FREE ! Exciting 196 page Summer Hunting and Camping Equipment-Thou

CATALOG ! Thousands of properties de- 1 sands of items. Cabelas' Inc .. Dept. R. 
scribed. pictured-Land. Farms. Homes. 'I Chappell. Nebraska 69129." 
Businesses- Waterfront. Recreation. Re- -· -
tlrement. Selected Best thruout the U.S. ! FREE . . . Wholesale Catalog. Arrow 
68 Years' service. over 500 omres. 39 1 Shafts . Broadheads, Fletchings, Fisharrow 
states Coast to Coast. Mailed FREE from parts. Tools. Bows. Flnnysports (23G). To-
the World 's La rgest ! STROUT REALTY, ledo . .Oh1~4?~4:;;·;._ ______ ____ _ 
60-ZB E. 42nd St. NY. NY; 7-ZB S. Dear- OUTDOOR Discount Catalog Featuring 
born. Chicago. Ill; 521-ZB E. Green. Pasa- Rods, Reels. Lines. Golf Equipment. etc. 
dena. Cal. Or<"hard Trading Company. Box 241-PS. 

CANADIAN Lands. seized and sold for 
taxes. Our 51st annual series of lists. 
describe many choice properties. situated 
from coast to coast. acquired by us 
through Tax Sale. Priced as low as five 
dollars per acre. gua ranteed perfec t title. 
small monthly payments. no mortgage. 
Beautifully situated hunting and fishing 
camps. where there Is real sport; summer 
cottage sites, heavily wooded acreages. 
Now is the time to invest in Canada's 
minerals, forests and farms . Write today 
tor free booklet with full explanation. Tax 
Sale Service, Room 301-H, 85 Bloor St., 
East. Toronto 5. Canada. 

GOVERNMENT Lands ... Low as $1.00 
Acre! Millions Acres throughout U.S. Free 
Details ! Land Digest. Box 11071-EG. In
dianapolis. Indiana 46301. 

CENTRAL Ontarlo-Cholce 640 acre 
Sportsmen's paradises still avallable
$20.00 plus $6.50 Taxes yearly. Mapa. pic
tures. $2.00 (Refundable). Information 
Bureau. Norval 3. Ontario. Canada. 

Hastings, Michigan. 

ALUMINUM Anchor Pulley instant llne
lock operates from seat--Boats to 16' . 
$3.30. Guaranteed. Fatsco. Benton Harbor. 
Michigan 49022. 

34 CAMPING EQUIPMENT 
& TENTS 

JUMBO CAT A LOG- tents, sleeping bags, 
camping supplies. GI. Surplus, out-door 
clothing. Free 124 page 1968 edit ion. Write 
today. I Goldberg, Dept. P.S .. 429 Market 
Street. Philadelphia, Pa. 19106. 

CAMPING Equipment. T ents. Sleeping 
Bags. World's greatest selection. Free giant 
catalogue. Morsan. 8100. Route 17, Para
mus. New Jersey 07652. 

36 HOUSEHOLD PETS 

BUY Direct-Save; Monkeys, Ocelots. 
Birds. Reptiles. List lOc. Exotic Animal 
Importers Inc .. Box 632-6. South Miami, 
.Florida 33143 . 

Copyrighted m ateri< I 
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38 BIRDS & ANIMALS 45 BODY ·BUILDING, SILF· 
DEFENSE COURSES 

"GIANT Arms." Dr. Young 's D. C. 
Revolutionary discovery. $2. Satisfaction 

MAKE Money raisi~ chinchUias. mink, or refund. Gaucho, Box 9309-S6, Chlcaro 
rabbits, cavies for us. Free Information, I .:.606= 90:=·- - ------------
Keeney B rothers, New Freedom 2. Penna. FEAR No Man. Learn 36 Karate Knock-

RAISE Rabbits for us on $500 month 
plan. Free details. White's Rabbitry. Mt. 
Vernon. Ohio 43050. 

FALCONERS. Sellinr Roadside Haw·ka out Blows Without Fists. Nothlnr Like It. 
45 Lesson Course By Famous Pollee and 

$39.50. Express collect. Send 50c for com- Military Instructor. Only $1.50 Postpaid. 
plete Animal Bird Ust. B irds, G rove, Money Back Guarantee. Jorrensen. Box 
Oklahoma 74344. 5023-5768. Seattle, Washlnrton 98107. 

E ARN $10,000 Yearly Raisin, 
Rabbit Wool and Breeding Stock 
Informa tlon- 25c coin. American 
Company, Malta 1, Montana 59538. 

Anrora 5-MINUTE workouts! T remendous 
for us. rrowth! $1. refundable. Isometrlks. Box 
Ancora 2012. Berkeley, California 94711. 

EXOTIC pets : Monkeys, Reptiles. Dora. 
List 25c. Pet Pourrl. Richardson Road. 
Fltchburr. Mass. 01420. 

39 EARTHWORMS, 
CRICKETS, FROGS 

E ARN Money raising ftshv•orms for us! 
E xcit ing details free! Oakhaven-121. Cedar 
Hill. Texas 75104. ·-------------------

FREE Literature-We Teach You To 
Raise, Sell Fishworms. Crickets. 12-inch 
African Worms. Carter Farm-12, Plalru, 
Georgia 31780. 

40 HUNTING & FISHING 
INFORMATION 

"FISH traps, collapsible. Pond-lake 
types. Animal, bird traps . Free catalor 
and trapping secrets. Sensltronlx. 2225-
F24 Lou Ellen. Houston. Texas 77018" 

42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 

FREE Catalogue : Thousanas war surplus 
optical bargalns. Lenses. Prisms. Tele
scopes, B inoculars. etc. Jaegers. 6910 
Merrick Road, Lynbrook. New York. 

BINOCULAR. Ritiescope S ale ! Free c-olor 
catalog. 100 Models $9 .95- $250.00. Write: 
United, 9043 South Western BCAT-1216. 
Chicago 60620. 

SCIENCE Bargains! Lenses . Telescopes. 
binoculars, microscopes. kits. parts. war 
surplus. Send $1.50 for beginners' 10-lens 
lr.lt with Instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalog CN, 
Edmund Sclentlftc Co.. Barrington. New 
Jersey, 08007. _ __::...:.._ _________ . -- ... . __ __ 

BINOCULARS Direct from Manufactur
er . Finest Quality. Tremendous Savings! 
Request Catalog . Koyu, 3860 Crenshaw 
Blvd .. Los Angeles. California 90008. - - -

World famous "Dynascope" Telescope. 
Build your own reflector telescope ; mir
rors. eyepieces . tr ipods, accessories. Re
quest free brochures. Criterion Manufac
'uring, Dept. PS-20, Hartford. Conn. 06101. 

ASTRONOMICAL Books. Star- Atlases, 
free list. Herbert Luft. Box 91. Bayside, 
N.Y. ll36i. 

43 GOVERNMENT SURPLUS 
1968 SURPLUS Army, Navy s tore Illus

trated catalog . Send 25c lretundable with 
first $5.00 order) . Ruvel. 707 Junior Ter
race. Dept. 9-M. Chicago, Ill. 60613. 

JEEPS From- $52.50, T ypewriters From 
-$4.15. Cars From-$31.50. Walkie-Talk
ies. Motorcyc les, Airplanes. Boats. Typi
cal " As Is" Bid Bargains From Uncle 
Sam. Tremendous Variety. Exciting Free 
List. Write: Enterprises . Box 402-S30, Ja
maica, New York 11430. --· ·- -·--- -

JEEPS Typically From S53 .9~Trucks 
From $78.4~Boats. T ypewriters. Air
planes, Sporting Equipment. used. 100.000 
Bargains Direct From Government, Many 
in Your Area. Complete Sales Directory 
and Surplus Catalog Sl.OO ( Deductible 
First $10.00 Orderl . Surplus Service, Box 
820- B, Holland. Michigan 49424. 

GOVERNMENT Surplus H ow And Where 
To Buy In Your Area. Send Sl.OO To Sur
plus Information. PS H eadquar ters Build
Ing, Washlnrton, D .C. 20036. 

LATEST Government Surplus Buying 
Information (Guaranteed ! 1 Sl.OO. French . 
42-A Roosevelt. Maynard. Mass. 01754. 

KARA~omplete Instructions . Illus
trated, only $1.25. Bales Co .. 650 Metcalf
PS. Escondido, California 92025. 

POWERFUL Muscles Fast! Free bro
chure! Universal Bodybuilding, Box 4327- B 
Northeastern, Dearborn. Michigan 48126. 

CHINESE KAR ATE Complete Course 
with Identtftcatlon Card and Wall Cer ttft · 
cate, only $1.00. Kungfu. Box 16853, Dept. 
(5-H ). Jacksonville. Florida 32216. 

BEATS Kungfu! Fantastic fighting-pow
er! $1, refundable. Defensmaster. Box 
2012. Berkeley, California 94711. 

46 PROFIT ABLE 
OCCUPATIONS 

FREE catalors. Repair air conditioning 
refrigeration. Tools. supplies. full Instruc
tions. Doolin. 2016 Canton, Dallas, Texas 
75201. 

FREE Literature - Make Big Money 
RalslnR" F ishworms and Crickets. Carter 
Farm-10. Plains, Ga. 

FT. SMITH Auction School , F t . Smith. 
Ark. 2 locations. Resident & home study. 
Veteran approved. 

FREE Book "990 Successful . Little
Known Businesses." Work home! Plym 
outh-25G, Brooklyn, New York 11218. 

47 BOOKS & MAGAZINES 
TRUTH! "Divine Plan." 25c. Schneider. 

21 Poplar. Lodi. N.J. 07644. 

SEX Ethics For Survival. booklet. copy 
50 cents each , Includes applicable 
taxes and postage paid to within U.S .A. 
F. Darrow , Box 75. Waukena. Call!. 93282. 

NATIONAL Geographic Magazine, 1888-
1967. any issue. Buxbaum. Box 465-PS 
Wilmington. Delaware 19899. ------

"UNUSUAL" Books! Catalogue Free! 
International (PS) . Box 7798, Atlanta 9. 
Georgia 30309. 

----- --· ----
BOOKS! Bargains ! New ! Thousands of 

Titles. Free Catalogs. Larrymar Sales. 
Box 78B. Bronx. N.Y. 10461. 

49 JOKES & NOVELTIES 
FREE! World's Leading Catalog 2000 

Novelties. Jokes. Tricks. Scientlftc Gad
gets . Hobbies. Johnson-Smity. D-42, De
troit . Michigan 48224. 

42 PAGE Ulustrated Joke-novelty cata
log 25c. Joke. Box 721F, Chicago. 60680. 

50 MAGIC TRICKS, 
PUZZLES, ETC. 

CATALOG 10c (1.500. 3911 tricks. Jokes. 
novelties). Elbee, 7408-J, San Antonio, 
Texas 78207. 

WORLD'S ftnest professional magic 
Joker novelties. Giant Illustrated catalog 
lOc. Top Hat. Evanston 13, Illinois. 

COMPLETELY Illustrated 84 Page Cata
logs, 25c. Manhattan Magic, Box 334-S. 
N.Y.C. 11. 

WORLD'S Greatest Professional Magic 
Tricks, Jokers! Giant Illustrated Catalog !! 
deluxe! ! 164 Pages Thick ! ! lOc. House of 
1000 Mysteries. Dept. PS8C, Ft. Lauder
dale. Florida 33308. 

ENTERTAIN with magic! For 53 years 
Douglas magic has mystified people all 
over the world . Send tOe today for Catalor 
.::37 Douglas Maricland. Dept. 22. Dallas. 
T exas 75221. 

BE A Magician! Two booklets explaininc 
sixty-eight tricks plus large professional 
catalog, $1.00. Magic. Inc .. 5080 Lincoln. 
Chlcaso. Illinois 60625. 

----------------
MAGIC Ca taloc. World's ftnest, 3000 

tricks (340) pa ges $2.50. Beginners, ama
teurs, professionals. Kanter 's, P-200 South 
13th St . . Philadelphia. Pa. 111107. 

51 COINS & CURRENCY 
BIG Price List U.S . Coins, Supplies 

free. Sundman, Littleton. N.H. 03561. 

TOUGH "S" Cents, 35 mixed only $1.00. 
Large listings Included. BONANZA, Box 
4491G. San Jose. Callfornia 95126. 

" OUT of circulation" coins easily found 
with new electronic detector. Locates 
bur led coins, gold, silver. treasures. Want 
proof? Write for free literature. Relco
R7. Box 10839, Houston, Texas 77018. 

22 "S" LINCOLN Cents, includinl 
19555, $1.60. 26. 1909- 1939. $1.60. 10 "S" 
Jetrersons, $1.60. All ditl'erent. All three 
$4.50. Wholesale Prlcellsts included. Har
ris, 4535G Stevenscreek, Santa Clara. 
California 95050. 

1924S LINCOLN Plus Catalog SOc. Dis
counts, fastest service. Martin's, 36-S Eas~ 
Broadway. Tucson. Arizona 85701. -------- - -

COMMEMORATIVE Sl! 2~arver. Co
lumbian, each $2.95, Stone Mountain $8.95, 
Oregon Trail 512.95. Bargain Lists 15c. 
Bebee's, Incorp .. Omaha. Nebraska 68111. 

U.S . LIST Plus 41S Cent lOc. Schultheis, 
Devonshire. New Hyde Park, N. Y . 11040. --·. - . --

LI NCOLNS : 1954PS. Both 10c. Bedrln, 
llOOA Nor theast 125th . North Miami, 
Florida 33161. 

40 PAGE U. S . and Canad a Illustrated 
coin list 10c. Stoney. 260 Washington, Bos
ton, Massachusetts 02108. 

- - -· - --- - - ----
READ THIS: Before you sell any sliver 

coin at p r ices now being otfered ! At the 
current price. silver quarters are worth 
41c If Congress legalizes the melting of 
coin . Send Sl.OO for our chart showing the 
value of the silver content in dimes. quar
ters, halves and silver dollars. Mall to: 
Coin Pool. Box 71, Lewiston. N.Y. 14092. 

SCARCE Date Jetferson Nickels. All 
V.G. Satisfaction Guaranteed. 1942D-
1949S-1950-50c Each. 1943D- 1951S-1955-
75c Each. 1939S-Sl.25; 1938D-Sl.65; 1938S
S3.25; 1939D-$5.00; 1950D-Sl4.50. Dates 
Not Listed 20c Each. Bryson Inc., 612B 
White, Toledo. Ohio 43605. 

COINS Wanted! Terrific Prices! List 
25c. Fairway, 121-R. Rye, N. Y. 10580. 

SILVER Dollar $2.45 ; Ten Indianheads 
S3 .10; five V-Nickels Sl.50: Bargains! Nel
son Exchange. 346-R. Rye, New York 
10580. 

SEVEN Ditl'erent Liberty Nickels-$2.00. 
Huber's, 200 Baker Bldg.. M inneapoUs 
55402. 

52 STAMP COLLECTING 
DEALERS Wholesale Stamp List. 6c. 

Baltimore Stamps, Arlington, Bal timore, 
Maryland 21215. 

15 IS RAELI Stamps 15c. Approva ls a c
ccmpany. Adults Only. Palm S prings 
Sta mps . Box 459, Palm Springs , California 
92262. 

ROCKETS, Flags. Snakes. Triangle.s, 51 
others. 5c. Approvals. Dea ling, Box 185. 
Long Lake . Minnesota 55356. 

"EXTRAORDINARY" Set Free! Re
quest Approvals. Qorliz, Box 1915CS, 
Naples. Florida 33940. 

225 STAMPS For only lOc! This mam
moth value Includes Airmails. Pictorials; 
stamps from strange Countries cataloging 
up to 25c each ! Also Approvals, Mystic 
Stamp Company. Camden 55. N.Y. 13316. ____ .. -· -

RUSSIA High · Value Collection. 32 differ
ent Russia-some over 50 years old! Com
memorattves. Czarist Issues. Airmails. Cat
alog price $2.99. Special Get-Acquainted 
Otl'er- all for only lOC! H. E. Harris. Dept. 
GG-6, Boston. Mass. 02117. 

1500 FOREIGN $1.00, 5000 $3.00. 5000 
USA commemoratives. revenues. a irs, pres
ldentla ls . 19th century. h igh values $3.00. 
50 USA revenues $1.00. No approvals. 
Meyers. 5321 Fleming , R ichmond, Cali
fornia . 
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FREE! Triangles, Scout. 25 others. Ap

provala. Cambridge. Box 411 . Cambridge, 
Ohio 43725. 

GIANT Stamp Collection Including: As
tronauts, Satellites, Moonrockets. Boy 
Scout issue. complete U.N. Set. recent 
Olympic and Sport Issues from many 
countries. etc., Plus Big Stamp Dictionary 
and Approvals. Everything. 10c. Stampex. 
Box 47RP. White Plains. N.Y. 

ABSOLUTELY Free 25 DltJerent United 
States Commemoratives When Requesting 
United States Approvals. K & B. Box 70, 
Brooklyn, New York 11223. 

. ·----·-------------
NEW Issues - Free Weekly 1llustrated 

list. Brooks. 2601-P Avenue "U". Brooklyn 
29. New York. 

NUDES set ( 4)-Unusual Approvals lOc. 
Atlas, Plainfield. Racine. Wisconsin. 

United States commemorative collec
t ion containing 33 diiferent- 10c. Approv
als. White, 516-W Avenue L. Brooklyn 
30. New York. 

80 DIFFERENT U. S . Stamps. Includes 
1943 Flag Stamp of occupied Nations. Only 
25c. Approvals included. Willett Co .. Box 
3~8-Y. Yorktown Heights, N.Y. 10598. -·- ·- - -

ONE Pound Value Geo. VI Bermuda. 
Plus 100 worldwlde-lOc, approvals. Ste
vens. Box 105B, Homecrest Sta. , Brooklyn 
29, N. Y. 

AMAZING Otter! 200 U.S. Stamps- In
cluding commemoratlves, airmails. high 
denominations to $1.0()--only lOc to Ap
proval Applicants !! Illustrated Bargain 
Lists free. Mystic Stamp Co.. Dept. 55, 
Camden. New York 13316. 
- - - - --·---------

u.s. Mint Specials! F lag Set Complete, 
$1.00; 1c, 2c, 3c Famous Americans (21 
different) , $1.00. Free list. Brooks, 2601 
Avenue "U," Brooklyn 29. N. Y. 

50 YEARS Old, fifteen different United 
States. over fifty years old- 10c with ap
provals. Ja.xon, Box 145-S, Brooklyn, New 
York 11230. 

WOW! 110 All Different Germany tOe. 
Commemoratives, Airmails, High Values. 
Big catalog, bargain lists also. fine stamps 
from our approval service, which you may 
return without purchases and cancel ser
vice at any time, Jamestown Stamp, Dept. 
A78PS, Jamestown. N.Y. 14701. -----------------

FREE 100 World Wide Stamps when 
requesting Mint Pictorial Approvals. Dept. 
PS, K & B Stamp Co., Box 70, Brooklyn. 
New York 11223. 

EXCEPTIONAL 125 dtfterent. catalog
Ing $3.00. Include triangles, commemora
t!ves. 10c approvals. Reeves, Box 597P, 
Miami. Florida 33137. 

U.S. STAMPS On Approval. Many find 
our selections more appealing. We think 
you wm. too. Beginning or advanced adults 
only, please. Engle. Box SS. Lowell, Michl· 
ran 49331. 

FREE! Big Bargain Catalog-New Edi
tion listing thousands of bargains includ
Ing U.S. & B.N.A .stamps, packets. albums. 
accessories and supplies. Also, fine stamps 
from our approval service which you may 
return without purchases and cancel ser
vice at any time. Jamestown Stamp, Dept. 
E78PS, Jamestown. N.Y. 14701. 

PENNY Approvals! Regardless Cata
logue! Kloster 4164-52nd Ct .• San Diego, 
California 92105. 

RARE old U.S., Famous Americans 
Flags, Commemorative& with approvals 
G1!t to Buyers. lOc ma11lng, Metropolitan 
Stamps, Box 312 SIC, Jackson Heights 

• . 

• New York 11372. 

2c. 3c APPROVALS. Other bargains 
March, Box 22092, Memphis, Tenn. 38122 

• 
• 

COLLECTION. 222 Different: 10c. Ap
provals. Stamp Farm 7S27, Oxford, Wis· 
consln 53952. 

STAMPS Free! New issues-New Coun
tries - Triangles - Rockets - Olympics 
- Scouts - Birds - Flowers - Animals • 

• - Also Old Canadian and U.s. stamps 
Plus complete Illustrated Canadian Stamp 
Catalog, Send lOc for mailing. Gray 
Stamp Co .. Toronto. Canada. 

SEND lOc for Stamp Grab Bag. Over 100 
unassorted old and new Asia. Africa. Eu· 
rope, South Seas, etc. Approvals. Illus
trated catalog Included. Littleton Stamp 
Co., Littleton GB2, N. H. 03561. 

198 I POPULAR SCIENCE 

FANTASTIC Triangles. Diamonds. 53 
others, 6c. Approvals. Longhorn Stamps, 
Lubbock, Texas 79410. 

FREE 400 genuine postage stamps! 
Worth $10.00 at catalogue prices. Africa
Europe-Asia- British Emp.-a fascinat
ing. valuable mixture from foreign con
vents. banks, etc. Who knows what you 
will find . Also free valuable Booklet. 
Adults only. Approvals enclosed. Frasek 
Co., PS-7. White Plains, N.Y. 

54 RADIO, TELEVISION, 
HAM EQUIPM-ENT 

POLICE - Fire - Aircraft - Marine 
- Amateur calls on your broadcast radio 
with Tunaverter! Tunable and crystal In 
one! Guaranteed! Free catalog. Saleh Co .• 
Woodsboro PS. Texas 78393. 

33c TUBES. Radio & TV! Free List. 
Cornell . 4217·S University, San Diego 5. 
California. 

FREE- Mint British Colonials from Sa- POLICE Radio. Hear all police calls. 
bah. Seychelles, Tristan Cunha. Sarawak, fire departments, Sheriffs. taxis, ambu
Negri SembUan . Caymans, South Georgia. 1 lances, Highway Patrol. New 5 band per
Free with approvals. Viking, Great Neck I table radio and direction finder. Free 
5. N.Y. Booklet. NovaTech, Dept. 338, Redondo 

TERRIFIC Stamp Bargain! Three Beau- I' Beach_90~7~8·:._ ___ _____ _ __ _ 
tiful Triangle Sets Plus 105 Different In· GOVERNMENT surplus electronics , 
eluding Colorful Asiatic Plctorlals- lOc. gadgeteers Illustrated catalog 25c. Meshna. 
Approvals. Shaw. Drawer E-1. Montevallo, N:.=a:.:.h:.:.a:.;:n.:::t·:.....:::M:.:a:.:s::s.::: . ...:0::1.:..9..:.08:.:·~-------
Alabama 35llS. BEGINNERS, Experimenters - Kits. 

500 DIFFERENT Stamps $1.00 with ap- Pa,rts Catalog. Lectronixs, Box 42, Madi
provals. Smith. 508U Brooks, College Sta- son Heights, Mich. 48071. 
tion. Texas 77840. --=---- - ---------

100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut. 
Mansfield. Ohio 44903. ----------------------SPACE. Flowers. Paintings, Miniature 
Sheet, other issues cataloging $10.00. 25c 
with approvals. Finder, 455 Wllliams, Pa
cific, Missouri 63069. 

FREE Surprise collection sent with ap
provals. Jay, 1784 Union, San Francisco, 
94123. 

FREE; 30 Different United States Com
memoratives. Approvals Included. Shelron. 
Box 547K. North Miami. Fla. 33161. --

25 DIFFERENT Beautiful Paintings 
$1.00. Earl Mills. Box 272-P. Auburn, 
Massachusetts 01501. ---------------------DELUXE Worldwide Mint Packet $1.001 
Ross, 320 Rocklana Road, Wayne, Pennsyl
vania 19087. 

FREE-100 different. Approvals. Bacon's 
Stamp Shoppe, Rolla, Missouri 65401. 

50 DIFFERENT Old U.S. Revenue 
Stamps 50c. Winchester Stamps, Box 1592, 
Mansfield, Ohio 44907. 

U. S. BARGAIN: 50 different 10C with 
beautiful world-wide approvals. Stamp 
Center. Kennebunk. Maine 04043 . 

40,000 DIFFERENT. Amazing new plan 
bu!lds your collection systematically, coun
try by country. As low as SOc weekly. 
Ware, Monroe 70, Connecticut. 

"INVERTED Error" Dag Hammar· 
skjold, Sc with approvals, Belmont Stamp 
Washington. D.C. 20015. 

TWO Complete mint sets 5c. Approvals. 
Hamilton. 7150 Cyril. Chicago OC-7. 1111-
nois 60649. 

FREE: United States Stamp Price List. 
Richards. Box :J23A, North Miami. Fla. 33161. 

FREE: 15 British Colonies when re
questing approvals. Wijim. Hooksett. New 
Hampshire 03106. 

MEXICO, Olympics, Nineteen ditrerent-
10c. Approvals. Horace Gatewood, Win
ston-Salem. N.C. 27102. 

RUSSIAN space set 10c. Russian Ap· 
provals. topicals. Snedco. Waldwick. N.J • 

5 MILLION Foreign Stamps 2c each! 
Send for gigantic approvals! ABC. Box 
6000-PS, San Francisco, California 94101 • 

2.000.000 STAMPS, 150 Countries. 2c 
Each. Belden, Box 175, Dearborn. Michl· 
gan 48121. 

U.S. APPROVALS. Low prices. Eagle 
2221 Romine Ave., Pittsburgh, Pa. 15226 • • 

MYSTERY bag stamp collection only 
10c. HUI Co., Defiance, Ohio. 

WORLD'S largest stamp 25c. Iceland 
Ponies. complete 25c, 500 Worldwide 
$1.00, 100 Canaci'a 50c, German Booklet 
(Cat. Value $3.30) 50c. All $2.00. Gilt set 
approvals included. Daufeldt-PS. Ataltaaa • • Iowa 52720. 

APPROVALS: Mint. Used sets. Foreign 
FDCs. Continental Stamp. Box 4371, Roa· 
noke. VIrginia 24015. 

FREE Space Collection with approvals 
T!get. Box 1496, Denver, Coloracto 80201 

• . 

TRANSISTORIZED converter kit: Re
ceive police, Fire; 30-50 or 100-200 MC. 
With perforated board $5.00; With etched 
board S7.50. Instructions included. Crystal 
controlled. Crystal S2.50. Meshna, North 
Reading. Mass. 01864. 

~----------------------REVOLUTIONARY! Turn home wiring 
into giant T.V. antenna. Plugs into out
let. $3.25. Empas, 9831 Rush St .• El Monte, 
Calif. 91733. 

55 Hl·fl, STEREO, 
ELECTRONICS 

TAPE recorder sale. Brand new nation
ally advertised brands, $10.00 above cost. 
Amazing discounts on Stereo components. 
Arkay Electronics, 1028·0 Commonwealth 
Avenue, Boston. Mass. 02215. 

SLEEP-LEARNING Kits-endless tapes, 
timers. complete outfits. Catalog free. 
SLRA, Box 24-SB, Olympia, Washington. 

TAPE recorders, Hi-Fi components. 
Sleep Learning Equipment. tapes . Unusual 
values. Free Catalog. Dressner, 1523A 
Jericho Tpke., New Hyde Park 1, New 
York. 

HOBBYISTS. Experimenters. Amateur 
Scientists, Students . . . Construction 
Plans-All complete Including drawings, 
schematics. parts lists, prices, parts sour ces 
... Laser-Build your own coherent-light 
optical laser. Operates In the pulse mode. 
In the visible light range-$6.00 ... Diode 
Laser-invisible light ( Infrared) can be 
continuously modulated- $3.00 ... Radar 
-Bu!ld your own ultrasonic doppler radar. 
Detect motion of people, automobiles. even 
falling rain drops. Transistorized, uses 
standard small 9-volt battery-$4.00 . . . 
Or send 25c coin or stamps for complete 
catalog . . . Technical Writers Group. 
Box 5994, State College Station. Raleigh. 
N.C. 27607. 

SCOTCH Recording Tapes. Tape Re
corders. Catalog 10c. Tower, Lafayette Hill. 
Pennsylvania 19444. 

HOME Electronics Course only $26.95. 
Free literature. Edu-Kits. Department 
692A Hewlett. New York 11557. 

PLANS: Phone-Bug-FM, line-powered. 
exceptional range, cheaply built. $1.00. 
Dunshie, 4.260 Pershing, Beaumont, Tex
as 77705. 

LOUDSPEAKERS, Enclosures, Kits. Lit
erature. Factory Prices! Au.ratone 178 • 
Chula VIsta. Cal!f. 92011. 

ELECTRONICB-35 Brand New Items. 
Catalog avaUable 25c. "rebatable". Im· 
perlal, 114 .'~East 32nd, New York., N.Y. 
10016. ··<!•' . 

PROXIMITY Switch. Detects Nearness 
of Human Body! Free information. Clare
mont Producta, 860 Reed, Claremont. Cali
fornia 91711. 

56 PHONOGRAPH RECORDS, 
TAPES 

2.500 UNUSUAL Hobby, Party Recorda, 
Others; Free Catalogue. Rose's Recorda, 
300 Chelsea. Louisville, Kentucky 40207. 

SINGERS. Musicians-New exciting or
chestra accompaniment record albums. 
Details Free. Corby Recorda. Dept. A. 146 
W. Live Oak. Arcadia. Calif. 91006. 

Copyrighted m atenal 
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WANTED! Old Phonograph Records. I SPARE Time Ca.sh- Sell Advertising 1 ADDRESSERS 
Ca talogs, Piano Roll Catalogs, Cylinder ' Book Matenes-t'very business a prospect.- · Send Stamp for 
Machines. George Moran. Lodl. Wisconsin I E 

And Mailers needed. 
in formation Lind bloom 

investment- no experience needed Sales. 1508 rte. Chicago 60622.' 
53555. 1 

57 MUSICAL INSTRUMENTS I 
DRUMS. Learn at home kit.-Mail $4.95. 

Box 995. Trenton. N.J . 08606. 
EXCELSIOR Accordions and Ampli1lers. 

Save 50%. Buy Direct. F actory Distributor. 
Terms. Trades. Free Catalog. Excelsior. 
3147 North Luna. Chicago 60641. 1 

I 
30% DISCOUNTS on any Name Brand 1 

musical Instruments. Write for our low 
pr ice. Freeport Music. Dept. c. 127 Sun 
r ise Highway, Freeport. New York 11520. 

ACCORDIONS. G uitars. Band Instru- ' 
ments ! Save to 50%. Famous makes. Easi
est terms. Trades accepted. Free home 
trial. Free discount catalog. Mention in
strument . International Music Mart. • 
5535-P Belmont , Chicago 60641. ! 

MAKE Guitars for pleasure or p rofit. 
Largest assortments woods and accessories. 
Easy to make--instructions available. F ree 
catalog. International Violin Co. . PS414 
E. Baltimore St .. Baltimore. Md. 

REBUILD A Plarer P lano ! Details f rom l 
Vestal Press. Vesta 8. N. Y. 13850. , 

GUITAR. Ban jo Making. books. p lans, 
wood. necks. tools. List 20c. Wildwood, 510 
East 11th Street , New York. N. Y. 10009. 

ELECTRIC Guitars. amplifiers, wh ole
sale. Free catalog. Carvin, PSM. Covina, 
Call!ornla 91722. ·--------------------

BANJO Kits. Parts list. Sweeney Banjo, 
Box 5104. Long Beach. Calit. 90805. 

58 SONG WRITERS 
POEMS. Songs Wanted For New Hit 

Songs and Recordings by Amer ica's Most 
Popular Studio. T in Pan Alley, 1650-PS 
Broadway, New York 10019. 

SONGS. Poems Wanted ! Accepted songs 
published. recorded at our expense! Talent 
17-PS Longwood Road, Quincy, Mass. 

SONGPOEMS Wanted. Send Poems For 
Offer. Nashville Music Institute. Box 532-
PS. Nashville, Tennessee. 

DEMO Recor ds wanted for New Label. 
Enclose Postage. Olenik Records, Mount 
Morris. Mich. 48458. 

LYRIC Writers! Write songs with Nash
ville h it writers who get records by top 
Na.shv!lle artists. Write: G lobe. 420 Broad, 
NashvUle. Tenn. 37203. 

59 IMPORT - EXPORT 
BIGGEST Europe's + Japan's Whole

sale Ca talogs ! Samples. $2.00. 315 Free In
ternational Magaz ine Directory, $2.00! 
M!ll lonaire-P7. 57 West 76, New York 
10023. 

60 BUSINESS 
OPPORTUNITIES 

S$MAILORDER$$ . . . . Free Catalog. 
Wri~Specialty, 409 W. Liberty. Rome, 
New York 13440. 

HOW you can establish your own small 
bus iness . Detalls free . Deloney. 5757 Bell
aire Boulevard, Suite 115-D. Houston, 
r exas 77036. 

no to 
build steady repeat bul\iness. Daily Cash 
commission in advant~ . Write today-We'll 
send your sur e- fire selling k it by return 
mail. Dept. PX768 Superior Match Co., 
7530 S. G rt>enwood . Chicago. Illinois 60619. ---

SECRETS ! Mail Order Success. Inter-
national! ~· famou s expert reveals how to 
make home business for tunes. Beginners: 
Get free copy "Make Money By Ma ll." Dis-
closes free advertis ing. profitable products. 
Mailco. 1554 St'pulveda. Dept. B697, Los 
Angeles 90025. 

FREE book "Wholesaling For Profit" 
puts you in New Home Business. Direct 
Mail-Drop Ship Program brings you or-
ders. SMC. 7630SSG . G loria Avenue, Van 
Nuys. Ca lifornia 91406. .. __ 

TREMENDOUS Wholesale Bargains. 
Hal! mill ion n a tionallv known products. 
Rockbottom p r ices. Closeouts. bankrupts. 
Dropship merchandise. Automobiles. World-
wtde Imports . Hongkong clothes. Free de-
tails. International Buyers. Box 4633-PS2. 
Colorado Springs . Colorado 80909. 

$100.00 WEEKLY spare room. Raise red-
worm/\ odorless . soiless way. Charlie Mor -
gan. Box 116-C Bushnell. Florida 33513. _ .. -

EARN Morey rais!n~r fishworms for us. 
Write: Oakha\'en-42. Cedar Hill , Texa.s. 
75104. 

-· 
AMAZING New Home Business!!! Ma ke 

Custom canying cases for photographers. 
musicians. salesmen. 1001 othe rs. Mall 
plan bring:s big p rofit orders. Materials. 
Instruction - e\·er~·thing sur:plled. F ree 
Details. CC'SC. 7630CSG. Glor a Ave .. Van 
Nuys. Californ ia 91 406. 

FREE Literature - Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm . Plains. Georgia . 

VENDING Machine Catalog. Rake, 
PS Spring Garden. Phila .• Pa. 19123. 
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--·-
WORLD'S Biggest Wholesale Supply. 

Buy from 10.001 U.S.A .. European, Japa-
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own imprinted 
Catalogs. Free Details . Barga!nhunters 
Opportunities. Box 730-B. Holland. Michl-
gan 49424. 

IMPORT ·Export oppor t unity. profitable 
world-wide. mail-order business from 
home. without ca pital; or t ra vel abroad. 
We ship proven plan. for no ris k examina-
tion. Experien('e unnecessary. Free detaHs. 
Mellin ger. Dept. B697. Los Angeles 90025. 

_ 4 __ ,. 

CLIP Newspaper Items. $1.00-$5.00 each . 
Details free. Walter . Box 1360-SA. Erie, 
Penna. 

-·-
PIANO T uning learned quick ly at home. 

Tremendous field ! Musical knowledge un-
necessary. GI Approved. Information tree. 
Emp!re S chool. Miami. Florida 33145. - .. . 

$200.00 DAILY in Your Mailbox! 
pportunity 0 

p 
to Do What Mallor der 

e rts Do. Free Details . Associa tes. 
136-B. Holland. Mkh iga n 4942:S. -. - . 

Your 
Ex· 
Box 

SI5.00 HOURLY Profit - Own Business 
with one serv1ceman. Quickly lea rned. 
Easy to do. Operate from home. Few H un -
d red dollars bu ilds your own nationally ad-
vertised bus iness while continuing present 
job. Im·est igate immediately . . . before 
your territory Is taken. F ree booklet ex-

- - ------------ --- ! p 
MAKE Money Opera t ing Home Mallorder : c 

Bus iness. No In ventory. Write Purple En- ! 

la ins everything. Send today. Then de-
ide . Duraclean. C8-187 D uraclea n Build-

lng. De~:rfield . Illinois. --- -· ·-- - - ·- --. .erprlses. Box 16291BV, Jacksonville, F la. ~ --
32216. ' WANT To Make Big Money At Home? 

I $10.00 profi t in an h our possible with In-
MAKE Extra Money- Show friends, 1 v 

neighbors-Gifts, Stationery. Toys , Jewel- , 
isible mt>nd in~ Make tears. holes d lsap-

pear from dot !ng . fabrics. Steady year-
ound demand from cleaners . 
wmes. Details Free . F a br icon. 

. ry. Greeting Cards. Experience unneces- r 
sary. Salable Samples on approval. Free-- 1 
Catalog . Persona lized Christmas Card AI- a 
bum, Girt Offer . Hedenkamp, 361 Broad

rd. Chicago. 60626. --

laundries, 
1535 How-

---
way . Dept. PS-42, New York 10013. VENDING Machines- No Sell ing. Oper-

te a Route of Coin Machines and Ear n a 
OVER $16.50 an hour. Spare Time at : A 

ome! Rubber Stamp indust ry needs ! P 
;mall manufacturers. We furnish all 1 E 
~uipment and know-how ! P articu lars I -
ree ! Write : Roberts, 1512 Jarvis, Room 

1 

mazing Profits . 32-page Catalog Free. 
ark war Maehine Corporation. 715 PSB 
nsor Street . Bal timore 2 . MarYland. 
·--. - -- --··--------. 
BECOME Tax consultant. Our students 

_'R-3-HO. Chicago 60626. 1 e a rn Sl .000-$3 .000 e\·ery tax sea.son pre-
a r ing: returns e\·enings . State 

I YOUCan Make Extra Money Selling · ~ 
[ose-Post. New, Patented . Lawn a nd Gar- ·

1 
Y 

a tiona! T ax S ::h ooi. Monsey 
ork 10952. --- -· - .. --

approved. 
l · SA, New 

UNLOCK Your Future. Become profes 
slonal Locksmith by spare time home -study. Make up to $6 per hour. All tools 
equipmen t Included. Facts f ree. Sen • d 
name. Locksmithing Institute. Dept . 1311 
078. Little F alls. New Jersey 07424. 

MAILORDER- Profitable products, dr op 
ship~ed. No merchandise Investment. Ev --eryt lng supplied-catalogs, ads. mailln 
lists. Gift-Guide. 3408~2 Motor. Dept. 88 
Los Angeles 90034. 

g 

• 

FREE ' 'F ranchise Profit Letter" tell s 
how unique NFR service is helping thou -sands seeking profitable businesses. Writ e 
today. National Franch ise Reports. PS -
528, 333 N. Michigan, Chicago 60601. -

I MADE S17.000 ON ONE DEAL 
YOU Can Too! Complete Information 
United, Box 6284-B, Marietta. Georgi a 
30060. ----

ST ART Home Mall Order Business 
Cross, 1214 Lynch . St. Louis, Mis. 63118. --

EXCLUSIVE Distributor Franchise, mad e 
big money selling quality automotive r;od 
ucts. Many prime territories ava l ble 
Write ior free catalog and details. Clean -bright. Dept . 707-2202 Folin St. , Bronx 
New York 10457. 

IMMEDIATE Profits with no capital o 
experience. Take orders for a ll magazin 
s ubscriptions. Friends and neighbors ar 

r 
e 
e 

your p rospects. Write now for complete 
free ktt . McGregor Magazine Agency, Dept 
BB8, Mount Morris. Illinois 61054. -

" MAILORDER . . . stop Looking! Star 
your own business! •· Methods. 1936·FD 
Lafayette Hill, Pennsylvania 19444. • 

FREE Book ' '990 Successful. Litt le 
known Businesses. • • Work Home! P lym 
outh-252G , Brooklyn , New York 11218. 

--
LEARN Expert Candle Decorating, Can 

dlemaking. Free details on home inst ruc 
tion method. Candle Institute. Dept. PR 
1600 Cabrlllo Ave., Torrance. Calif. 90501 

--
• 

PARTNER wanted. Immediate business 
National Organization. Will train an 
equip it you qualify. High Income. Lo 
Investment. Little or no overhead. Red Car 

. 
d 
w -pet International , P .O. Box 11987, Atlanta 

Georgia 30305. • 
.. 

CONCRETE Facts: Highly profitabl e 
h ome business . Exper ience unnecessary. 
Unlimited unique pottery designs easll 
made without moulds. Birdbaths , t'oun 
tains, wishing- wells , benches, ete Chemi 
cal coloring formulas, marbleglazlng. Fre 
illustrated br ochure. Hollywood Cement 
craft , 602 Athens Street , Altadena. Call 
!ornia 91001. 

y 

e 

-
·--

FINANCE Own Business-Free Report. 
Insider's secrets. sources. knowhow. Coun-
selor-3, Harlingen. Texas. - ·- -

STRIKE it rich . Latest Mallorder. 
Homework, Importing plans. All on ly Sl.O 0 
1 refundable ) Linco. 5117-F Eas t 22nd. 
Tulsa. Okla . 74114. 

-· ·-
AMAZING Automatic Fishook. 200 ':'(, 

Profits. Sample $1.00, Refun dable. A ron. 
Pos tbox 61 -PS. Mastic Beach. Ne w York 
11951. 
- -· ·-·--- --· 

DATACRAFT Agency. Supply Local 
Firms with business data. Digmfted. p rof-
!table work. Territories st ill open. Low-
Risk investment. Write : Datacr aft-71B • 
Harlingen. Texas. 

SELL beautifully colored social security 
p lates. Big profits! F ree sample. P a u 
Wright. Box 3053. Paterson. N.J. 07509 . 

1 

--
EARN $1000.00 month operating Book-

keeping Tax Service. Universal. Box 664-P. 
Spr ingfield. Missouri 65801. 

·-
MAIL Order Opportunit ies Galore ! Pop-

ular Advertiser Magazine ! Sample lOc. La-
bon Box 54386- PSU. Los Angeles. Call-
tornia 90054. 

START Makin g More money now with 
our top mail order products also bet ter 
sh inE" car polishes. Hand cleaner. Protec-
tlon Hand Lotion. Write: Norman Wiggs & 
Co .. 1406 E. 52nd St .. Los Angeles 900ll. 

_en Watering Device. Works Where A . - 1 
prinkler Ca,n't. Profits To 1 00~ . Deta ils 1 $80 DAY ! Selling: books by mall. Com- .

1 

IMPORT Merchandise 
ree. Bel-Met . Dept. P-7. 101 N. Main plete setup, DonKar . 191 4B La Cana, Ha- prices. Write: Imports. 

3t .• Greensburg. Pa. 15601. · cienda Htlfh~. Callfornia 9li45. , R iver. Detroit 48201. 

at unbelievable 
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BE .ftrs t ln your a r ea wit h new com
puter franchise. Send now for complete 
franch ise ltlt. $1.00. refundable. Data 
Division C. Box 1054. W. Palm Beach. 
Florida 33402. 

F REE r epor t. "Businesses You Can 
Launch At H ome." Immediate earnings ! 
Wyman Enterprises. A-225. Congers. New 
York 10920. 

$60.00 DAY, Manufacturing concrete 
posts. blocks, etc. Carlane. 1803 Fremont. 
Rapid City. South Dakota 57701. 

DRAFTING SERVICE Business is 
BOOMING! DRAFTSMEN . Cash In ! Free 
Detalls: Robert's Drafting . 1741 Circle 
Road. Baltimore. Maryland 21204. 

MAIL Baby Catalogs Imprinted with 
your address to New Mothers for Big 
Profits! Details 25c. Volz-PS. Ypsilanti. 
Michigan 48197. 

PERFECT husband-wife business. Learn 
Upholstery at home. Make $10 in an hour. 
Buy-repair-sell for even bigger profits. 
Kits, tools. Included. Free Booklet. Up
holstery Institute. Dept. 5311-078. Little 
Falls. New Jersey 07424. 

$70 WEEKLY-Home spare time. Sim
plified mall bookkeeping. Immediate in
come-easy! Auditax. 34741D, Los An
geles 90034. 

--------------------------
IMMEDIATE I ncome collecting delin

quent accounts by Mail. Associates, Box 
2023. Des Moines. Iowa 50310. 

MAKE $46 From Square Foot Plywood: 
Jigsaw or Bandsaw necessary . Free De
tails. Wooderd. Bridgewater. Mass 02324. 

I MADE $40.000.00 Year by Mailorder ! 
Helped others make m oney . Start with 
$10.0o-Free Proof ! Torrey. Box 318-F. 
Ypsilanti. Michigan 48197. 

61 MONEYMAKING 
OPPORTUNITIES 

--------------~--- ·--ACTIVATED. ACROBATIC MONKEY 
SELLS On Sight. Fun For Everyone. 

Sample $1.00. Refund If Dissatisfied. 
Regina Sales Co., Box 331, Forest Hills. 
N.Y. 11375. 

MONEY- SPARE T IME OPPORTUNITY 
WE PAY CASH FOR NOTHING 

but your opinions. written from home, 
a bout samples of our clients' products. 
Nothing to sell. canvass or learn. No 
Skills. No Experience. Just honesty. De
tails from: Research 669, Mineola. N. Y. 
11501. Dept. CF-21JU. 

WANT To Win A Contest? Write: 
Prizewinner. Box 11569. St. Petersburg, 
Florida 33733. 
--. ·- · '-------------------·------

BIG profits In mail order . Details free. 
Knowledge, 30K West Washington. Chi
cago 60602. 

OWN a franchised business! Learn who 
to contact. Over 750 franchising firms in 
1968 Franchise List. Send $1.00 today to 
National Franchise Reports. SP-528, 333 
North Michigan. Chicago 60601. - . 

" FIVE valuable Inside reports" reveal 
How You Can Start Your OWn Small Busi
nesses at Home. Confidential reports only 
$3 .00. Popular Gifts Mart. 150 Broactway, 
~Y~.N.~~· ~100~38~·-------------------

WRITE Persuading Letters. Big Money. 
Samples. Eljay, 603- D Navarro, San Anto
nio. Texas 78205. 

HOW To Start A Secondhand Used Fur
niture and Appllance Business. 3oor·; 
Profit Easy . Now You Can Start On A 
Shoestring. Discover Simple and Profitable 
Methods. New Manual Reveals Startling 
Seaets and Shows Every Step. Free In
formation. Empire Publishers. 13292B Euc
lid . Garden Grove. Cal!!ornla 92640. 

---------
$800.00 WEEKLY, my net profit. year. 

Magic Method Mail Selling. Free proof 
with samples. send stamped. addressed en
velope. G . Brewster. Clearwater. Fla. 33517. 

$200.00 FROM sheet 1_.~ Plywood (Scrap) 
Details 25c. Novelties. 610 So. 24th, Elwood, 
Indiana 46036. - -·~- ------·------

WANTED! Addressers - Commission 
mallers. Stamp required. Ooton D istribu
tors. 122-SP Duke Drive. Portsmouth. VIr
ginia 23703. 

HIGH Paying Overseas Jobs. Construc
tion. other Projects. Bonuses. Travel Ex
penses. Extras. International Information. 
109. Cortez. Florida 33522. 

63 SPECIAL SERVICES 
INFORMATION On Anyt.hlng. Ferguson 

Research Specialists, 83- tS Vietor Ave . . 
Elmhurst.. N.Y. 11373. 

INFORMATION On any subject devel 
oped by Research Specialist. Beasley, Box 
867B. Richmond. VIrginia 23207. 

64 ENGINEERING & 
PROFESSIONAL SERVICES 

RESEARCH by a professional. Jeltema, 
Box 554. Inglt>wood. Callfornla 90307. 

66 AGENTS WANTED 
MAKE Extra Money - Show frien ds. 

neighbors-Gifts. Stationery. Toys, Jewel
ry. Gret'tlng Cards. ExPerience unneces
sar~·. Salable Samples on approval. Frf!jee~ 
Ciitalog, Personalized Christmas Car d Al
bum. Gift Offer. Hedenkamp. 361 Broad
way. Dept. PS-42. New York 10013. 

YOUR Own business-suits $1.50; Over
coats 65c: Mackinaws 35c; Shoes 12 ~':tc ; 
Ladles' Coats 30c; Dr esses 15c. Enormous 
profits. Catalog Free. Nathan Portnory As
sociates . 2109-J Roosevelt Road, Chicago 
8. Ill . 

-·- --·------------
EVERY man a prospect. Refundable sales 

kit offer showing line belt buckles. tie 
clasps. money clips, cuff links, lapels. 
Identification badges, Individualized with 
customer's name and emblems. Cap badges 
!or trucking. bus, taxi, police, firemen . also 
postal. letter carriers and heavy construc
tion emblems. Choice 3000 emblems. Hook
Fast. Box 1088-PS. Providence, R.I. 

MAKE $50.00 daily selling air -operated 
vacuum cleaners to service stations. Free 
details. I nk a Industries, 2405 Crocker. 
Houston. Texas 77006. ·-------------

LIFETIME Income. Business Loan Rep
resentative. Write: Financial. 28 E. Jack
son. Suite 1204- X2. Chicago 60604. 

INSTANT Money! Plastics are the wave 
of the future. Big profits now! At home! 
Spare time! Materials costing llc bring 
$2.58 profits immediately! Free informa
tion! Rush name on postcard to: Warner. 
1512 Jarvis. Dept. CL- 3-HO, Chicago, Ill. 
60626. 

LEARN the secrets of repairing junk 
batteries. "Fabulous Profits" at home. 
Batteryma n. Palm Desert. Calif. 92260. 

- -- ----- -.. ·- · -- 67 SALESMEN-DISTRIBUTORS 
RECEIVE Magazines - - Samples - Cat- WANTED 

alogues-offers. Get Listed. 30t-. Rorick -----------------
Mal.l_e_r_s_. _P_leasant Plain, Ohl~_45~~2 . ·---- __ W_A_N __ T"""ED. Man co~tact service stations. 

- ----·----- -------------- -
NEED money? Our unique catalog shows 

92 ways to get it. Rush 25c coin today 
for copy. C!rell Associates. 421 Jordan 
Lane. Wethersfield. Connecticut 06109. - . --

SPARE Time Cash-Sell Advert ising 
Book Matches-- ·every business a prospec·t·-
no investment· · no experience needed to 
build steady repeat business. Daily Cash 
commission in advance. Write today ·We'll 
send your sure-fire selling kit by return 
mail. Dept. PA768 Supen or Mate h Co .. 
7530 S. Greenwood. Chil:ago, Illinois 60619. 

EARN Up T o $2.40 Hour ! Assemble Our 
Products. Supplies Furnished ! Unitl.'d. Hox 
55392-U. Indianapolis, Indiana 46205. 

MAKE $12.00 profit each dozen assem
bllng Belts. Details: Send Stamp, Redi· 
kut 's, Loganville 41. Wiseonsin. 
- - -·- - --... . ·-----

RAISE Rabbits for us on $500 month 
plan. Free deta ils. White's Rabbitry. Mt. 
Vernon. Ohio 43050. 

BECOME Notary Public ! Free Particu
lars. Stationers Exchange, 405-S. Richardt, 
Evansville. Indiana 47711. 
--· ----

$TOCK Market . . . Others make mil
lion SSS- so can you. Send for booklet 
' How to Buy Stor k'. Only $1.00. PDH, 
33821 Argonne. Farmington. Mich. 48024. 

SUCCESS. wealth, happiness - yours 
Now ! Free News lettt'r . Cybernetics. Box 
491A. Renton. Wash. 98055. . - -- ---· _ .. __ _____ _ 

LEARN To Fix T ypewriters. Desperate 
sh orta ge tra ined m (•n . Hundreds needed. 
Ma ke up to $25 In one hour. Learn at 
h omP in :;pare time. Industry Approved 
course. l"at·t s fr ee. ::>end name. Typewriter 
R t• pair S.·hool. Dept. :l311-0i8. Litt le Falls . 
New J ers t>Y 07424. 

AMAZING ! 101 Ways t o earn money. 
F ree detai ls. Write S~·kes. Box 5252-PS7. 
Newport News. Va. 23605. 

62 EMPLOYMENT 
INFORMATION 

FREE facts and descr iptive bulletin . Be · . . 
an Air Condition in g . Refr igera t ion. and , F9REIGN and USA job opportunttles 
Heating servicema n . H igh pay . jobs open available now. Const ruct iOn. all trades. 
everywhere . operate your own service bus!- ~arnmgs to $2.000.00 monthly. P a1d 0\'er
ness. no school or correspondenee n eres- ttme. tra,·el. bonuses. Write: Universal Em
sary . Write Doolin Trouble Shooter. 2016 ploymcnt B-4. Woodbridge. Connecticut. 
Canton. Dallas, Texas. 

----
FREE Literature - Make Big Money 

Raising Fish worms and Crickets. Carter 
Farm-11 . Plains. Ga. - --· -.. -. . - ------------------

CLIP Newspaper items. Sl.OO-s5.00 each. 
Details free. Walter . Box 1360-S. Erie . Pa. .. . -· - . - . - ---··-

56 ACTIVE F ranchise Opportunities 
available all over USA. Brochure details 
56 Franchise chances for you to have your 
own business tied with successful Na tional 
Companies. S end name. address to w . 
S tewart. 1085 Walnut. Des Plaines . Illi- I 
nols .. 60Ql6,..:.· _ _ --· . 

HOMEWORK. mailing circulars. salary! 
Free details! Cam Company. Dept. 155-
KR, Verona, N. J. 07044. 

200 POPU LAR SCIENCE 

AUSTRALIA Wants You! Government 
Assisted Passage. Unlimited Opportunities. 
La test Government Information $1.00. 
Aust co. Box 3623-F, Long Beach, Cali
fornia 90803 . 

FOREIG N Emplo~·ment. Construction . 
other work projects. G ood paying over seas 
jobs with extras. travel expen ses. Write 
only : For eign Senil'e Bureau. Dept. PS. 
Brad enton Beach. Florida 33510. 

IMMEDIATE Openings for overseas 
work. Men and women needed worldwide 
In all tra des. also student summer jobs. 
High pay. free tra vel. famil y housing, 
t h oil'e Joe a lions. Details free . Writ e World 
J obs. Box 1026-P, Providence. R. I. 02901. 

Huge profits. Cyclo Mfg., 3816 Dahlia. 
Dept. 140. Denver. Colo. 

- -----------
HOUSEHOLD and food products route. 

$25.00 or more daily profit. Larger repeat 
orders. Man. woman. Full. part time. Me
Ness. Freeport 27. Illinois 61032. 
- --~ .... --- . ---- - ----------

FREE Selling Outfit. Office Supplies. 
Furniture & Equipment. Oseco, 15-PS 
North Jefferson. Chicago, Illinois 60606. 

YOUR free copy of World's biggest Sales 
Magazine tells you h ow and where to make 
more money on your own In selling. Write 
Specialty Salesman Magazine. Desk 6B , 
307 North Michigan. Chicago 60601. 

MAKE extra $25 to $75 spare time! Take 
orders for double air cushion Bronson 
Shoes. Amazing comfort . Terrific men's. 
women's line UJr d ress . work . play . H 
est commission s. Sh oes for yourself. -··o 
outfit Frel.' . Write: Uron!'on . Dept. 
Minneapolis. Minnesot a 55408. 

EARN Big Commission Full or 
Time. Show America's lar gest line 
Priced Busin ess Printin g and Ad ver •.•...• 
Specialties Plus calendars in season. 
experience. No inves tment. No nnn: 
or deli \'Cries. On-the-sp ot 
Big Free Sa les Kit samples hund red 
used da ily by bus inessmen . Merchana1 
bonuses for you. Free gifts for custom 
Build profit able repent business. ;:H11r 
now. Na tion a l Press . Dept. 807. North "'·" 
cago. Ill. 60064 - ------------------

SELL Hertel Biblt's- Part Time. 
reference Bible available. Demons 
and supplies furnished . Excellent cornmls 
slons. Write: International Book, Dept. 
Box 118 . Wk hita. K an sas 67201. 

II 
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----- -------------- ----·-·-· -·- -. ---------

EARN BIG MONEY Sollciting Delin
quent Accounts. General Finance Com
pany, 304-B Pickwick Building, Kansas 
City. Mo. 64106. 

$1.00 BRINGS Sample, Details. Refund
able. " Become a Part-time h i!fh profit, 
Chemical Specialty Distributor. ' IEMD. 
P. 0 . Box 512. Warren. Michigan 48092. 

EARN $90.00 A Sale. Sell Cigarette. Cof
fee, Candy Vending Machines to Service 
Stations. Taverns. other Businesses . Sen<t 
Full Sales Resume. Federal Machine, Box 
1713PS, Des Moines, Iowa 50306. 

68 REMAILING SERVICE 
CHICAGO Remalls 25c. Modern Services, 

Box 27056-PS, Chicago, Illinois 60627. 

HONOLULU, Hawaii remalls $1. Month· 
ly rates. Island Research Associates, Box 
34. Ewa Beach, HawaU 96706, 

MIAMI remalls 25c. Monthly rates. PS 
Marie. Box 1266, Coral Gables, Florida 
33134. 

FLORIDA Receiving, 
warding. Reasonable 
Rhoddy, Box 20052, St. 
33702. 

Rema1llng, For
rates. Inquire: 
Petersburg, Fla. 

CANADA Remails. 25c. Confidential, Dif
ferent. Sourdough Slim. Doyle, Horsefly, 
British Columbia. 

SOUTH America Registered re-airmails 
$1.00 Confidential. Leon. Box 360, G uaya
quil. Ecuador. 

RECEIVING-Forwarding. $3 monthly. 
Hedgpeth. 406-PS, South Second, Alham
bra. Calif. 91802. 

GEORGIA RemaHs. Your secret ad
dress . Entersull, Box 188S, Forsyth, Ga. 
31029. 
·~-------------------CHICAGO INSTANT REMAILING $3.00 

Monthly. Karales (PS-7), 5116 So. Bishop, 
Chicago, Illinois 60609. 

ATLANTA r emalls 25c. Monthly $3.00. 
Daytona (PS768), Box 8087. Atlanta. Geor
gia 30306. 

LAS VEGAS: Sudden Service Remails. 
25c. Monthly $3.00 (Plus Postage). Con
fidential. R. Fraley, P. 0. Box 1259. Las 
Vegas. Nev. 89101. 

REMAILS 25c. Monthly $3.00. Free de
tails. Nationwide Research. 4808 W. Wash
ington Blvd., Los Angeles, Calif. 90016. 

69 CONTESTS 
WIN MONEY EVERY MONTH working 

contests and puzzles. Free detalls . . . In
ternational Contest Club. Westport Sta
tion, Dept. PS-1, Box 10153, Kansas City, 
Mo. 64111. 

70 AUTHOR'S SERVICE 
WANT Your Book Published? Learn how 

we publish, advertise, promote, distribute. 
Many successes . Free booklet PS, Vantage, 
120 West 31. New York. 

PUBLISH your book ! Join our successful 
authors: All subjects invite<t. Send for 
free appraisal and detailed booklet. Carl
ton Press, (Dept. PSG ), 84 Fifth Avenue, 
New York 10011. 

72 EDUCATION & 
INSTRUCTION 

NO Exceptions, Come For Hearing. 
Praying. Laying Hands. Christ ian Tracts. 
308 Sycamore. Newport News, Va. 23607. 

LEARN A TRADE- New Home Study 
Training Courses-only $10 each. Clark, 
47-36-PS 61st. Queens, N.Y. ll377. 

"COMPUTER programming training at 
home. Special introductory course for only 
$10.00. Computer Programming Institute . 
Box 65712, Los Angeles, Cali!ornia 90065". 

"USED Writing Courses. Information 
25c. Keenan, 16B Fairview, Saranac Lake, 
New York" 12983. 

B. SC. ENGINEERING. MANAGEMENT 
-correspondence Course Prospects $1. 
Canadian Institute of Science & Technol
ogy, 263 B Adelaide St. W.. Toronto. 

MISSOURI Auction School. GI Ap
proved. Free catalog. 1330-05 Linwood, 
Kansas City. Mo. 64109. 

BOOKKEEPERS - Operate Your Own 
" Dollar-A-Week" Syste m. Ellis, Box 203, 
Cedar Grove, North Carolina. 

EARN Your Degree In Electronics En
gineering. Highly Effective Home Study 
Courses In Electronics Engineering Tech
nology and Electronics Engineering Mathe
matics. Free Literature. Cook's Institute 
Of Electronics Engineering, P .O. Box 
36185, Houston, Texas 77036. (Established 
1945.) 

PIANO Tuning quicklY learned With home 
study course. Diploma granted. American 
Tumng School, Gilroy, Calif. 95020. 

DEVELOP Mind Power. personaUty, 
memory while asleep! Free del tails, SLRA 
Box 24-SF. Olympia, Washington. 

LEARN Auctioneering. Free Catalog. 
Reisch Auction College. Mason City 3, Ia. 

USED Courses! Books! List 1 Oc. Smiths' , 
124 Marlborough, Salem, Mass. 01970. 

OPERATE Collection Agency "Little 
Gold Mine !" Franklin Credit, Roanoke. 
Virginia 24004. 

LEARN Civil and criminal investigation 
at home. Earn steady, good pay. State age. 
Institute Applied Science.. 1920 Sunnyside . 
Dept. 337. Chicago, Illinois 60640. 

FCC First Class License In six weeks
nation's highest success rate-approved 
for Veterans Training. Write E iklns Insti
tute, 2603A Inwood Road. Dallas, Tex. 
75235. 

EARN as you learn, camera repair. Na
tional Camera Repair School offers ac
credited Home Study Course--instructions. 
texts, tools and practice equipment. Free 
information. Write NCRS. Dept. EE. En
glewood, Colorado, today. 

COMPLETE Your High S chool at home 
In spare time with 71-year-old school. 
Texts furnished. No classes. Diploma. In
formation booklet free. American School . 
Dept. XB46, Drexel at 58th, Chicago, Illi
nois 60637. 

BE A Real Estate Broker. Insure securi
ty for yourself and your family. Study at 
home. Prepare for state examination . Write 
for Free Book today, Weaver School ot 
Real Estate, 3519-R Broadway, Kansas 
City, Mo. 64111. 

OPERATE Restaurant or d iner. Free 
booklet reveals profitable plan. Write Res
taurant Business School, Dept. FC-78, 
1920 sunnyside. Chicago, Illinois 60640. 

USED Correspondence Courses and 
Books sold and rented. Money back guar
antee. Catalog free. (Courses bought.) Lee 
Mountain, P isgah. Alabama 35765. 

ELECTRONICS DEGREE by corre
spondence. School accredited, NHSC. Free 
catalog. Grantham. 1503 N. Western. 
Hollywood, California 90027. 

SECOND Chance For High School Drop
outs. Get diploma at home in spare time. 
Full credit for previous schooling. No 
classes. GIVEN FREE Booklet on finishing 
High School at home. Government advice 
for drop-outs, aptitude test . Write : Acad
emy for Home Study, 425 S. Dearborn, 
Dept. 79-917, Chicago. Illinois 60605. 

WATCH Repairmen urgently needed. 
Learn trade now at home. Free sample 
Jesson. Chicago School. Dept. WG, Fox 
River Grove, Illinois 60021. 

SUPERIOR Auction School. Nation's 
Top Auctioneers. Own and Instruct . 120 
East Cerrogordo, Decatur. Illinois 62523. 

LEARN Gunsmithing! America's Oldest 
Complete Course. V.A. Approval. 2-year 
Curriculum. Degree of Associate in Science. 
Large Shops, Modern Equipment. Compe
tent Staff. Recommended by leading arms 
companies. Write: Dean of Students. Trini
dad State Junior College, Trinidad, Colo. 

GET A British Diploma in Color, Phi
losophy. Biochemistry, Radlonics. Home
opathy, 35 courses. Curricular free. Dept. 
PSM. Braintridge Forest School. "Lodge" 
Braintrtdge Forest, Balcombe, Sussex. 
England. 

FREE Bible course. Exciting! CCS. 708 
South Bragg, Monroe. N. c . 28110. 

ORAPHOANALYSIS - Learn scientific 
handwriting analysis !or profit. p leasure. 
Free sample lesson, catalog reveals plan. 
Write IGAS. Inc., 325 Jackson, Dept. 
2GS 1. Chicago 60606. 

PENMANSHIP Corrector. Improve poor 
penmanship quickly. Details free. OZment. 
Box 665-35. St. Louis, Missouri 63188. 

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

COMPUTER Programming I Correspon
den~e Course. Diploma. Free Booklet. 
American Computer Institute. Box 4965-
BG. Clearwater, Florida 33518. 

IMPROVE your mathematics. Take short 
courses in algebra, trigonometry, or cal
culus !or electronics . college preparation 
or other applications. Home Study and 
Review Center, Box 7533, Dallas. Texas 
75209. 

73 CARTOONING, 
SIGN PAINTING 

SIGN Painting - Instructions, Brushes. 
Equipment. Free Catalogue. Kaufmann 
Signs. Centertown. Missouri 65023. 

SIGN Painting, Fascinating System. 
Straley, 410-PS, South Western. Spring
field. Ohio 45506. 

23 LESSON Compact Cartoon Course 
And Cartoonist's Magazine $2.00! Tooners. 
Box 30367. Lincoln. Nebraska 68510. 

..HOW TO MAKE MONEY WITH SIM
PLE CARTOONS"-Everyone who likes to 
draw should' nave this book; Free. Write: 
Cartoonists' Exchange, 197, Pleasant Hill, 
Ohio 45359. 

74 ART INSTRUCTION 
2 FREE ART LESSONS. Develop pro

fessional skills In drawing, painting, ad 
art. cartooning, TV art . Study by mail, 
at home. in spare time. Send name, ad
dress, and age for free booklet and 2 free 
art lessons. No obligation. Washington 
School of Art. Stu<tio 07-009, Port Wash
ington. N.Y. 11050. 

ART TALENT? Make money right away, 
New procedures. Free brochure. Famous 
American Studios, Spring Park, Minne
sota 55384. 

76 DETECTIVES 
DETECTIVE Course. Free Information. 

Universal Detectives, Box 8180E, Universal 
City. California 91608. 

DETECTIVE Training- for free Informa
tion write to 1917S North Kenneth Ave., 
Chicago, Illinois 60639. 

DETECTIVE Course. Free Information. 
Criminology Institute, Box 202, Geronimo, 
Oklahoma 73543. 

77 LOANS BY MAIL 
BORROW $100 to $1000 by Mall. Quick, 

Easy . Private. No Co-Signers. Repay in 
36 small monthly payments. For the 
amount you want write tod'ay to Dial 
Finance Co. , 410 Kilpat rick Bldg., Dept. 
G-215, Omaha, Nebraska 68102. 

BORROW $1.205 Airmail! Repay $47 for 
36 months. State licensed. Postal F inance, 
Dept. 11-N. 200 Keeline Building, Omaha, 
Nebraska 68102. 

PAY Bills ! Have cash left over. $39.65 
repays $1000 in 36 months. Write !or de
tails. Budget Finance Company, Dept. 
KB-OB02, 317 South 20th, Omaha . Ne· 
braska 68102. 

79 BUY IT WHOLESALE 
DRAFTING Equipment. 0.5MM Mechani

cal Pencils. Free Catalog. Amtech. Inc. , 
Box 1228. Mt. Holly , N.J. 08060. 

BARGAINS! Buy Wholesale and Below! 
Name Brands. Appliances, Furniture, 
Sports Equipment, Televisions, Cameras, 
Watches. Jewelry. Thousands More. H uge 
Discounts to $1,000.00 on New Automobiles. 
All Makes . Free Details. Write Today; 
Worldwide Bargainhunters, Box 730-B, 
Holland. Michigan. 

500.000 BARGAINS below wholesale. 
Buy name brand merchandise 10c on dol
lar. Closeouts, Surplus , Imports. Dropship 
merchandise. Save Sl.400. new automo
biles. Free details. International Buyers, 
Box 4633-PS, Colorado . Springs, Colo
rado 80909. 

800.000 PRODUCTS Wholesale ! Terrific 
Barga ins! Wholesa lers, 1265 Broadway, 
New York. N.Y. 10001. 

ELECTRIC Guitars. ampltfiers, whole
sale. Free Catalog. Carvin. PSW. Covina, 
California 91722. 
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NEW a-color super deluxe catalog, auto
mobile catalog and others. Housewares. 
clothing. furs. shoes. appliances. furni
ture. d innerware, cookware. radios. tele
vUIIons, stereos. cameras. projectors, re
corders. musical Instruments, organs, 
typewriters. books. vitamins. shavers. 
wigs, binoculars, luggage. sporting goods. 
pool tables. power tools. boats . motors. 
bicycles. watches. diamonds. jewelry. Huge 
discounts, thousands name-brand prod
ucts. For free special list, write: Selbyco-
6. Decatur. Ill inois 62522. 

81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 

SAVE $4.00. PLUS TIME. PLUS EF
FORT. We will have 100 companies mall 
you their offers . It would take 100 post 
cards. plus time to find their ads. plus 
time to write to them. We do this for you 
and send list of companies you will hear 
from. Send $1.00 (you save $4.00) to: Sav
tlme Company, P .O. Box 228, B 'klyn, N.Y. 
11209. Dept. PS. Unconditional Money 
Back Guarantee. 

STOP Shoplifting - without gadgets. 
Guaranteed - $2.25. W illiamson. 3317 
Krafte. Charleston Hgts .. S.C . 29405. 

83 RUBBER STAMPS & 
OFFICE SUPPLIES 

--~~~~~----~~~~-·---------ADDRESS Stamp $1.50; Signature $2.80. 
Catalog. Carrols . McLoud. Okla. 74851. 

RUBBER Stamps Made. Free Literature. 
Simmons, 918-PS Minnesota. Knoxville . 
Tenn. 37921. 

84 PRINTING, 
MULTIGRAPHING, ETC. 

OFFSET Printing. 81.zxll. $8.50. Mall 
Order Printing Co .. Fall Rive!' , Wis . 539 ... 2. 

1.000 GUMMED Address Labels . . . 
$1 .00. Walt's, Box 966 , South Bend. Indi
ana 46624. 

LE'l"l'ERHEADS. envelopes . Free catalog. 
Schumann Printers, Inc., Fall River. Wis. 
53932. 

RAISED Letters-Business Cards, Sta
tionery, etc. Samples. Bargain Price list 
free. Pioneer. PS-7, I sland Park. N. Y. 
11558. 

THERMOGRAPHED business cards 
$3.49-1.000. Free samples. Gables, 405G 
Clifton. Glenshaw, Pa. 15116. 

BUSINESS Cards-1.000-$4.10 postpaid. 
Goodall Prlntina, 68-A Joost, San Francis
co 94131. 

BIRTH, Marriage Certificates. Diplomas. 
Wllls, 1400 Miscellaneous forms, 3 Blank 
Io1 ms S1 .00. c ustom Jzed $15.00. Form Dis 
tributors, Box 893. League City, Tex. 77573. 

UNIQUE, Attractive Letterheads. Small 
Quantities. Samples. Edgewood Industries. 
Box 187. Kernersville. N.C. 2~2-.:8:..:4.:.... -----

OFFSET Printing. Prompt service. 
Mlmeo Press, 835 Falls. Rocky Mount, 
N.C. 27801. 

STOCK Line Cuts. Halftones. Top Art. 
Low Prices. Capital Enterprises. Dept. 
A-2. P .O . Box 1914. Washington , D.C. 
20013. 

AMAZING Business Printing values 
quotations. Print Shop. Box 576P. Green-
ville. R.I. ~~~~.8·:..· --------------

FREE Literature! 1000 Address Labels 
$1.00. 1.000 Business Cards $4.95. Printing. 
Rubber Stamps. Jordan's 552 West O'Con-
nor, Lima. Oh!_o_458~: ___________ _ 

500 GUMMED Address Labels SOc. Bar
gain Catalog Included. Midwes t Mail 
Sales. Box 44.R2-CX, Shawano. Wiscon
sin 54166. 

PRINTI.NG Presses. Type, Supplies. 93 
Lists Sc. Turnbaugh Service. Mechanics
burg, Pa. 

ELECTRIC TRAINS, 
RACEWAYS 

MAKE your own self-moulding rubber 
stamps and printing cuts. Plexlrubber, Ar
gyle 2. Wisconsin. 

SAME Day shipment on rubber stamp 
supplies. Revised wholesale price list No . 
5 free. Star Stamp Supply, 732 Federal. 
Chicago. I.ll. 60605. 

LOW Priced Rubber Stamp Manufac
turing Supplles. Starting Outfits . Martins, 
1425E Major, Jefferson City, Mo. 65101. 

RUBBER Stamp Outfits, Supplies. Kie
wlet, 2025 Barney Road, Kalamazoo. Mich 
Igan 49007. 

88 OLD GOLD, JEWELRY 
WANTED 

HIGHEST Cash for Gold, J ewelry , Gold 
Teeth, Rings, Diamonds. Watches. Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre
cious Metals, 6 E. Monroe, Dep t . 657. Chi
cago 60603. 

CASH Immediately For Old Gold. Jew
elry. Gold Teeth . Watches. Diamonds, Sil
verware, Platinum, Mercury, Spectacles. 
Free information. Rose Industries, 29- Y 
East Madison. Chicago 2. 

89 WATCHES, CLOCKS-SALES 
& SERVICE 

WATCH and clock repairing books. Free 
Catalog. North American Box 77-BU. Fox 
River Grove, Illinois 60021. 

USED Wrist. Pocket Watches- $3.00 up. 
Free list. Southern Watches. 5-PS. South 
Wabash, Chicago 60603. 

90 GIFTS 
WANT free Hong K ing gift? Details 25c. 

Prestige Enterprises. 627 Kawall , Santa 
Ana, Callt. 92704. 

LIFETIME Metal Social Security Plates 
With Full Name and Number Engraved. 
Gold Color. 1~4· x 3•. $1.00. (3 All Differ
ent $2.75 1. Lake Shore Engra vlng. Box 211. 
Jo' redonla. New York 14063. 

FREE Gift Catalog. Think Christmas. 
Diversified Service and Product Company. 
P .O . Box 1141. Trenton. N.J. 08606. 

92 MODELS-SHIPS, 
PLANES, ROCKETS 

ROCKETS!! K its. single-multistage. 2000 
feet altitude - Powerful motors - Tubes 
- Cones - Parachutes - Launchers. 
Giant Illustrated Catalog - rocket data 
- diagrams - 25c. R ush Delivery. Cen
turl Aerospace. Box 1988a. Phoenix, Ari
zona 85001. 

SHIP Models, Kits. fittings , plans. books, 
tools. engines. motors. Big Illustrated cata . 
log SOc. Mass. res idents add 3% tax. James 
Bliss & Co . . Dept. PS. Route 128, Dedham, 
Massachusetts 02026. 

SHIP and Yacht model fittings: Pine 
construction Hull Kits: blueprints. Send 
SOc for Illustrated catalog. A. J . Fisher. 
Inc.. 1002 Etowah Avenue, Royal Oak. 
Michigan 48067. 

ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits. cones, engines, 
launchers, trackers. rocket aerial cameras. 
technical Information. Fast Service. Estes 
Industries . Penrose 3, Colorado 81240. 

SHIP models catalog 25c. Scientific, 
Inc .. 100 Monroe. Newark. N.J . 07105. 

WIN $100.00 cash! Model Car Contest! 

LIONEL Train Bargains Bulletin 10c. 
Catalog 25c. Old Trains Bought. sold. Re
paired. Mack Brothers, 2041 Chicago Ave .. 
Chicago 60622. 

94 FOR INVENTORS 
PATENT SEARCH SERVICE $15.00! 

For Lawyers, Companies. Inventors. "Con
fidential report" Including copies of re
lated United States patents rushed "Certi
fied Airmail." Free! I.n!ormatlon , Write : 
Congress Patent Search Company, 911-A 
Warner Building, Washington. D.C. 20004. 

INVENTORS: Your Ideas and Inventions 
(patented; unpatented) expertly searched . 
developed for commercia l appeal and cash 
/ royalty sales to manufacturers by profes
sional Invention Developer with excellent 
record of experience. B .S . , Industrial En
gineering ; United States Patent Office 
former Patent Examiner; United States 
Government former Patent Advisor! Second 
decade rella ble service. Member : United 
States Chamber Commerce. Free " Inven
tion Record" and "Recommended Protec
tion Procedure." Airmailed! Write : Ray 
mood Lee, Invention Developer. 230-V 
Park Avenue. New York City 10017. 

U.S . Patent Office Searches. 234 Broad
way, Room 3615. New York. Free Inven
t ion Certificates. 

PATENT Sea1·ches complete and 
thorough. Related copies Air Mailed with 
maximum speed. $6.00. Free " Protection 
Forms" and " Patent Information." Write 
American Patent Search Company, Dept. 
28, 711 14th St .. N. W .. Washingt.on. D.C. 
20005. 

PATENT Searches. professional patent 
development of Inventions by Licensed 
Professional Patent Engineer and U.S. 
Patent Office Former Examiner with staff 
of engineering specialists In all fields of 
Inventions. EXPert searches performed in 
the U.S. Patent Office. Your Inventions 
and Ideas engineered for maximum patent 
protection and greatest commercial value. 
Inventions developed by us negotiated for 
cash or royalties with our nationwide con
tacts. Send for free Protection "Inven
tion Certificates" and further Interesting. 
valuable Patent Information. George Spec
tor, U.S. Patent Office Former Examiner. 
Woolworth Bu1lding, New York. 

PATENT Application Financing. Free 
Patent search Plan. Global Patent Divi
sion. 2420 77th . Oakland. Call!. 94605. 

PATENT searches including Maximum 
speed. full airmail report and closest pat
ent copies, $6.00. Quality searches expertly 
admlnJstered. Complete secrecy guaran
teed. Free Invention Protection forms and 
"Patent Information." Write Dept. 4. 
Washington Patent Office Search Bureau. 
711-14th. N.W .. Washington 5, D.C. 

QUALITY PATENT SEARCHES $15.00 ! 
Preferred by Professional Inventors . Law
yers. Manufacturers. " Confidential Re
port" Including related United States 
patent copies .. Airmailed Certified. ' · Free 
Information! United States Inventors 
service Company. 501-X Thirteenth Street. 
N.W .. Wash ington. D.C. 20005. 

PATENT Searches. including copies ot 
related U.S. Patents. $15.00. Inventors . at
torneys. manufacturers use our "World
wide" Airmail service! " Invention Record" 
form and "Information Every Inventor 
Needs." sent free ! Hayward Company, 
1029F Vermont Ave., Washington 5, D.C. 

INVENTORS-Do you want to sell or 
license your Invention on cash or royaltv 
basis? Write: Kess ler Corporation. C-77-
Fl, Fremont. Ohio, 

85 

OFFICIAL Patent Office Publications. 
exceptional values. summaries order forms 
$1.00. surplus Clearing Depot, P.O. Box 
1335. Boston. Mass . 02104. PRINTING & RUBBER Information included Inside giant 1llus

trated 180 page catalog- over 4.950 cars. 
STAMP OUTFITS slot racers, supplies :vou can ordr r-by-mail. : IMMEDIATE cash. for Patent A plica-

PRINTING Outfits. type. supplies . Send ~~~~n 5~· tu\o World, 70lPS N. Keyser, . ti~ns. free Patent searches. Write ror de-
dime for lllustrated supply book and sam- j to · a . 8508· · ta1ls. Universal Patents, 184-B, Marlon. 
fc~:·~~~.ey , Inc., H · 8, Meriden. Connect- SHIP Model Kits- Schooner America, ! .;;O;.;h;;.;i;;;o.;.. ---------------

Frigate Essex , etc. Fittings, Plans. Books. · 95 INVENTIONS WANTED 
RUBBER Stamp presses, hydraulic oper- 40 Page Catalog 40c. Model Shlpways, --=====:-=-~-...,...------------

a~d. electrlc~lly heated. Size 5· x a· x I Folio P. Bogota. New Jersey 07603. I INVENTORS: Hundreds of manufactur-
12 • ur X 15 . Starting outfits. supplies. : ers have requested our assistance in locat-
Prlnttng Presses. Order presses, supphed. ROCKETS! Flying models. Engines. be- tng marketable new products. Complete 
ahlpped day received. 1966-67 cata.log, low ginning through advanced. Catalog 25c. In formation free . Instit u te of American 
supply prices. Cutom Manufac~unng, 406 Rocket Development Corporation. Route Inventors. Dept. 30C. 635-F street, N.W., 
East Elm , Springfield 2. Missoun. 3-S. Seymour. Indiana 47214. Washington. D.C. 20004. 
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MANUFACTURERS NEED NEW ITEMS I 
B. F. Goodrich, Black & Decker. South 
Bend Tackle and other million dollar cor
porations have authorized us to locate 
new products. Free details regarding de
velopment, sale. licensing of your patent
ed/unpatented Invention. write: Raymond 
Lee Organization. 230-W Park Avenue. 
New York City 10017. 

INVENTIONS Promoted-For Cash
Royalty Sales with Manufacturer Con
tacts. George Spector. Licensed Invention 
Engineer, Woolworth Building, New York. 

INVENTORS: Protect your Ideas! Free 
·'Recommended Procedure." Washington 
Inventors Service, 422 -G. Washington 
Building, District of Columbia. 5. 

INVENTIONS wanted. Patented; unpat
ented. Tremendous Manufacturers lists. 
Global Marketing Service. 2420F 77th, Oak
land 5. Call!. 

INVE.NTORS! Outright cash sale or 
royalties !or your Inventions. Patented. 
Unpatented. Active demand from our client 
manufacturers. Financial assistance avall
able. Write Dept. 30. United States Inven
tion Brokerage, 78 Wall Street. New York, 
N.Y. 10005. 

INVENTORS! Don't sell your invention. 
patented or unpatented. until you receive 
our offer. Eagle Development Company, 
Dept. S, 79 Wall Street. New York 5. N.Y . 

INVENTORS! Se11 your invention for 
cash or royalties! Our client manufactur
ers eagerly seek new items. Patented. Un
patented. Financial assistance it needed. 
25 Years proven performance. For free in
formation , write Dept. 17. Gilbert Adams. 
Invention Broker. 80 Wall St .. New York. 

INVENTORS! We will develop. sell your 
Idea or Invention. patented or unpatented. 
Our national m anufacturer-clients are ur
gently seeking new items for highest out
right cash sale or royalties. Financial as
sistance available. 10 years proven perfor
mance. For Free Information write Dept. 
54, Wall Street Invention Brokerage, 79 
Wall Street, New York. N.Y. 10005. 

OOLDAK Treasure Locators-New For TEN Different Gag Cards 35c. O'Burk. 
'68! A Hobby You'll En.loy For Fun and 1075 Thomas. Memphis. Tenn. 38107. 
Profit. Find Coins, Gold, Silver. Goldak. 
Dept. PSC. 1101A Airway, Glendale. Cali- 1 105 MISCELLANEOUS 
fornta 91201. : --===-=:::-::--:-::::::::-::,..,..----:----=,...,--:--------- ---------- 1 WINEMAKING . .. Grape. Elderberry, 

TREASURE. Gold, Silver Relics. New 1 Dandelion, Frozen Juices. etc. Brewmas-
1968 detectors now available. Free lnfor- 1 ters' Secrets Revealed! Powerful Methods! 
matlon. Rayscope, Box 715, North Holly- : Instructions. Recipes. and Supplies Cata
wood. California. 91603. ' log. $1.00. Continental. Box 11071-EG, In
- - - ----- ----- ----- · dianapolis. Indiana 46201. 

TREASURE Hunters. Prospectors. i .::.::::::.:::!:.::.:.:::.:...:::.:.:::=.::::::...:..:::.:.:~-------
"Quality-Engineered Mineral-Metal De- 1 WINEMAKERS: Free 1llustrated catalog 
tectors Available." Detect Gold. Silver. of yeasts. equipment. Semplex. Box 7208. 
Coins. Jewelry . Fully Guaranteed. Terms Minneapolis. Minn. 55412. 
From $69.50. Free Catalogue. White's Elec- KILLS Mosquitoes Crop Destroyers 
tronlcs, Room 361, Sweet Home. Oregon Electronically. Free Information. US In~ 
97386. sect Control, Box S-374, Royal Oak, Michi-

POWERFUL Metrotech Locators Detect gan 48067. 
Gold, Silver. Coins. Relics, Moneyback .;;__H_ YD_ RO __ ME __ T_E_R_S_f_o_r_ w_l_n_e_m_a_k_ln-g-. _F_r_e_e 
Guarantee. Terms. Free Information. Un- 1 1 Is 1 
derground Explorations. Dept. D. Box 793, rec pe and pr ce 1 t. Specla ty Products, 
Menlo Park. California 9402s. P.O. Box 382, Coos Bay, Oregon 97420. 

• 'TREASURES from the past can be 
yours with a new Relco detector. Locates 
burled gold, sliver, coins. historical relics. 
Invisible electronic beam penetrates earth 
to seek out treasures hidden from the 
eyes of man for centuries. More sensitivity, 
extra penetrating power. Weighs 3 pounds. 
Fully transistorized. Powered by Inexpen
sive battery. Immediate delivery. Write for 
free catalog and "Treasure Hunter's Fact
Book" written especially for beginners. 
Relco. Dept. C -41. Box 10839, Houston, 
Texas 77018. 

*THE Dowser• Wi.ll Find Everything. 
Simple, Accurate. Not Electrical. $46.00 
Airmailed. Leaflet Free. Dept. *D~. Lodge, 
Brantrid'ge Forest, Balcombe. sussex. En
gland. 

URECON metal finder. 8w head, transis
torized. $37.50. delivered. URPA Corp .. 
6304 Beechwood. Sarasota. Fla. 33581. 

"METAL Locators-Accessories. Write: 
Detectors, Inc.. Box 101-B. Springfield. 
Va. 22150." 

BUILD transistorized metal detector for 
under $20.00. Complete plans $3.00. Ants
co, 1645 S . Bascom Ave. , Campbell, Cali
fornia 95008. 

WINEMAKERS-Free Catalog and Rec
Ipes. Kraus. Box 451-N, Nevada. Mo. 64772. 

NEW PERSONAL PROTECTOR ad
vanced solid state circuit for pocket or 
purse delivers potent electronic shock. 
$24.95. Other unusual products. Innova
tive Products Inc .• 52 Orawaupum Street, 
White Plains. N.Y. 10606. 

106 PERSONAL 
BIBLE Questions Answered. 3 for $1.00. 

Brother Homer. P .O . Box 16383, Houston, 
Texas 77022. 

TRADE secrets of industrial giants found 
In Fot·tunes in Formulas. Details tree. 
Rudon. 2522 Anniston. Houston. Texas 
77055. 

OVERSEAS Jobs-Europe. South Amer
ica. Australia, Far East. etc. 2000 open
ings all trades. Construction. omce. Engi
neering. Sales. etc. $400 to S2.500 month. 
Expenses paid. Free Information. Write: 
Overseas Jobs. International Airport. Box 
536-P. Miami. Florida 33148. 

IMMEDIATE Openings for overseas work. 

INVENTIONS wanted immediately for 
promoting on cash or royalty. P atented. 1 03 
:mpatented. Free booklet outlines royalty 

OF INTEREST TO 
WOMEN 

Men and Women needed worldwide in all 
trades. also student summer jobs. High 
pay, free travel. family housing. Choice 
locations. Details free. Write : World Jobs. 
Box 1026-P. Providence. R.I. 02901. 

INVESTIGATORS. free brochure. latest 
subminiature electronic surveillance equip
ment. Ace Electronics. 11500-F, NW 7th 
Ave., Miami, Florida 33168. 

rates. requirements. Write Kessler Cor-
poration. C-77-IW. Fremont. Ohio. 1 $500. MONTHLY possible - clipping 
::._ _ _ __:___ __ News at home. No experience. Free In-

WE either sell your invention or pay formation-send stamp. American. Box 
cash bonus. Write for details Universal 11056. Kansas City. Kansas 66111. 
Inventions. 298-G. Marion. Ohio. M KE E t M. Sh f · d A x ra oney- ow nen s. 
99 FOR SALE MISC. 

SAF-T-ARM. Amazing ladder stabilizer. 
Information: Fracon Company. Inc.. 690 
Wellesley St .. Weston, Mass. 02193. 

100 WANTED TO BUY 
QUICKSILVER. platinum. silver. 

Ores analyzed . Mercury Terminal. 
wood, Massachusetts 02062. 

101 EMBLEMS & BRASSARDS 

gold. 
Nor-

NAZI! Relics 2'x3' flags with Illus
trated-List . $3.00. W. W. ;;:2-S. Box 2063, 
St. Louis. Mo. 63158. 

102 TREASURE FINDERS & 
GEIGER COUNTERS 

METAL Locators $27.50 Complete. Pow- · 
erful. Rugged, LightWeight. Pollshed Alum
Inum Construction. Transistorized. Speak
er. Professional. Impressive Gift. Satisfac
tion or money back. Roth, Box 2548PC, 
Hollywood, Cal. 90028. 

neighbors-Gifts. Stationery. Toys, Jewel
ry. Greeting Cards. Experience unneces 
sary. Salable Samples on approval. Free
Catalog. Personalized Christmas Card Al
bum. Gift Offer. Hedenkamp. 361 B road
way. Dept. PS -42 . New York 10013. 

SCOTCH plaids. tweeds. suitings, 56 
inches wide. only 53.00 per yard . Samples, 
lists free. Tailoring services. MacGillivray 
Cc mpany. Benbecula . Scotland . 

NEWSPAPER Clippings Urgently Need
ed. Highest prices paid. Send stamped, ad
dressed envelope. free details. Brewster, 
Box 1348-NCWK. Clearwater. Fla. 33517. 

EARN Up To S2.40 Hour! Assemble Our 
Products. Supplies Furnished! United. Box 
55392-EJ. Indianapolis. Indiana 46205. 

EARN Up To S2.00 Hour Lacing Baby 
Moks. Cuties. Warsaw 15. Indiana 46580. 

"PROPHET Elijah Coming Before 
Christ" Wonderful Book Free. 58 Megiddo 
Mission. Rochester 19, New Yor k. 

$100.00 WEEKLY Possible Home Typing. 
Guaranteed Moneymaking Instructions. 
$1.00. Davy's Opportunities. Box 730-B, 
Holland. Michigan 49423. NEW Sensitive Treasure Metal Detec

tors. New low prices. Professional models 
from S29.95 to $129.50. Write for free cata- $75.00 THOUSAND, Home Addressing! 
log today. Jetco Electronics. Box 132-PS. Longhand, Typewriter. Information, send 
Huntsv1lle. Texas 77340. stamped self-addressed envelope, Brewster. 

b i d t ith 1 
Box 1348-YT. Clearwater. Florida 33517. 

FIND u r e reasure w new revo u- j - . ·--·----

RUPTURED. Relief and Comfort. No 
Understraps. Elastic or Steel. Write Hand 
Lock Products. Preston 2. Ontario, Canada. --

LOSING Hair? Balding? Dandruff? Free 
copyrighted booklet. Dr. Shiffer Labora
tories, 533 Euclid-Arcade. Cleveland. Ohio 
44115. 

RAISE Money. consolidate bills. Free 
amazing details. Write: Interstate. 28 E. 
Jackson, Suite 1204-PS. Chicago 60604. --

SURVEILLANCE Equipment. New High 
performance models. Free details: Security 
Electronics-PS. 15 East 43rd Street, New 
:~o~r~k_C~i~ty~1~00~1_7_. _ _______________ ___ 

BILL Problems? Poor credit no trouble. 
Not a loan company. Send for free appli
cation. Nationwide Plan. Dept. PS, 318 
Broadway Blvd.. Reno. Nevada 89502 or 
307 Pocasset Ave . . Providence. R.I. 02909. 

H - BOMB sign of His coming and end of 
age. Matt. 24:1-3. 14-22. Secrets. free. 
Era. Box 1221, Kingsport . Tenn. 37662. - -

PERPETUAL Motion Journal 4, $2. In-
formation free. 1616 Compton PS07, St. 
Louis 63104. 

BIRTH Certificates. Marriage Certifi
cates. Diplomas ! 2 blank forms $1.00. 
Sample IOc. Standard Forms. Box 482-S. 
Washington. D .C. 20044. ----------------------KEY Tags - Save your keys. Engraved! 
Colored Plastic with last name and phone 
number-$1.00. Embossed Tags SOc. Key 
Tags, 716 Benton, Kansas City, Mo. 64124. tionary analytical metal detector. Features I HOME T y!>ing. Eam up to ,$100.00 week

push button tuning. automatic tunmg, ly. Inst~ucttons .. employers . hst. $1.00. A Coming Whirlwind to sweep this 
loudspeaker, negligible ground pickup, Satisfactton or refund. Summtthouse. Box earth! Free Information! Write: Harvest 
greatest range. Free catalog. Gardiner 1762PS, New York 10017. 1 PS Jefferson City . Missouri 65101. 
Electronics. Dept. 1, 4729 N. 7th Ave.. . :....::.:.· ...:..::.:::..:.....:.......:..-=-=:~...:..::....:..:~=--:--:-::----:-:--::::--
Phoentx, Ariz. 85013. HOME Addressers Wanted! Longhand", 1 "'NEW Hope For Your Hair." 190 Pages 

T ypewriter. Details. 10c and self-ad- hair aids. Including dermatologist's bald-
TREASURE Hunters ! Prospectors I j d ressed stamped envelope. Aberdean·s, Box ! ness treatment-$1.00. Collins. 60151-B, 

Rockhounds! Hobbyists! Find gold. silver. P. Millbrook. Massachusetts 02349. ! Oklahoma City 73106. 
relics with world famous Detectron Metal : . - ---- - - ---
Detectors. Free booklet. Terms available. $50-$100 WEEKLY ... Home Address- I SCALP Lottons . Read Testimonials. 
Dell very immediate. Detectron. Dept. PS- !ng! Your name placed with firms. Sl.OO. I International Laboratories. 5462 Merrick 
7 , P .O. Box 243, San Gabriel. Cal. 91778. Warren. Box 4004-PS. Newark. N. J . 07112. 1 Rd., Massapequa. N.Y. 
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Read this story if you've ever said: DON 
1
T FORGET, DEAR, 

W E:'VE GOT A DATE 
'---,..--......__,_~ FOR THE MOVIES 

PLEASE, DEAR. BESIDES, 
WE DO N "T GET OUT 

THAT OFT EN •• • 

,, 

OH, 
ALRIGHT 

WITH J I M AND 
HELEN TON IGHT 

SAY, JIM AND HELEN HAVE 
A NICE PLACE HERE. 

WONDER WHERE HE GETS 
THE M ONEY? 

• 

A W , HON E')'j 
l "M BUSHED. 

THAT LOUSY JOB 
OF MINE ••• 

OH,J IM 
IS IN 

ELECTROHIGS 
NOW 

NOT WITH C IE. 

• 

YOU SEEM 
MIGHTY HAPPY 

IN ELECTRONICS, 
J IM . LEVEL 

WITH ME-HOW'O 
YOU BREAK IN ? 

EASIER THAN YOU MIGHT 
THINK. WITH CIE 

TRAINING,! LEARNED 
EVERYTHING I NEEDED 

RIGHT AT HOME ••• 
IN MY SPARE TIME! 

BUT DONT I NEED 
COLLEGE ... ? FACT IS, YOU DON'T 

EVEN N EED A 
H IG H -SCHOOL DIPLOMA ... 

CIE'S S PE CIAL M ETH O DS MAKE 

ELECTRON ICS AS EASY AS A-B-c! 
AND CIE FOLLOW S THROUGH,TOO 

- HELPS YOU G ETA GOOD JOB! 

204 [ POPULAR SCIENCE 
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HOW ABOUT YOU? WANT A GREAT JOB IN 
ELECTRONICS,TOO? SENDREPLYCARD 

FOR2FREE BOOKS WITH FULL FACTS. 
IF CARD IS MISSING. SEND NAMf AND 

ADDRESS TO CIE .1776 E.17ST., 
CLEVE LAND, O. 44114 
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'~Scotch" Brand's new 
Glue-it-Yourself Center 
helps you choose the 
right glue for each job. 

Newf 
"Scotch" Brand 
Super Strength, 

closest thing yet to an 
all-purpose adhesive! 

m 
CDmMNY 

CopynghtL'd ma.enal 



You can 
take Salem 
out of the 
country 

but ... 

you can't take the 
"country" out of Salem. 

Wherever. whenever you light up- Salem 
gently air-softens every puff for a taste 
that's country soft. country fresh 
Take a puff ... it's springtime ! 

@ 1968 R. ~ . Reynolds Tobocco Com pony, Winston·Solem, N. cJ 


