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a milder 
with the quiet taste 
of Raleigh. 
A special treatment softens the tobaccos 
for a smoother, milder taste. 

A valuable extra ... the famous Raleigh coupon ~ 
on both Raleigh Filter Kings and Filter Longs. ~~~II 

C OAOWtl & WIU.IAMSON TOBACCO CORP. 

Free Gift Catalog. 
Write Box 12, 

~ Louisville, Ky. 40201 
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It's all truck. 
Just a smaller version 

at a smaller· price • 

The neVI Toyota Half·Ton, •1948~ 

We figure a small truck makes a lot of 
sense. It's more maneuverable. Less 
expensive. Less costly to operate. 

As long as it's 100% truck. Rigid. 
Sturdy. Practical. 

So our Half-Ton comes with a 108 hp 
OHC engine that can haul a full load at \ 
highway speeds. A 4-speed synchromesh 
transmission. A heavy duty suspension 
system especially designed for an easy 
ride with or without a load. 

The new Toyota Half-Ton also offers 
rattle-free cab construction. Six ply tires. 
Flo-thru ventilation. Padded dash. P lus 
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features you don't usually find on trucks, 
regardless of size. Like a front towhook 
bolted to the frame. Tie down hooks all 
around the bed. A spare tire mounted 
under the vehicle that you lower with a 
hand crank. 

The Toyota Half-Ton is a smaller truck 
than you're used to. Inside the heel 
measures approximately 
72.8" X 56.3". 

·But it is all tru~k. And 
if it's all the truck 
you really need, it's 
wmth looking into. 

''Manufacturer's suggested retail price: SJ948. Dealer preparations, freight, taxes and any additional equipment e•tm. 
Toyota !\·lotor Sales, l'.S.A., Inc., 2055 Wc.>st 190th Street, Torrance, California 90501. TOYOTA 
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construction adhesive 

DAP Panel and Dry Wall Adhesive. In
stalls and aligns panels faster, better 
than nailing. Also holds wallboard, 
trim and molding in place perma
nently. Fastens furring strips to con
crete. Waterproof. One of 61 quality 
DAP Fixerro• products. 

OAP Inc., 
Dayton, Oh. 45401 
Subsidiary of 
~.Ill: 

Also available in Canada 
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~,__- Fifty accurate shots as fast as you can 

pull the trigger. 

It's the new Crosman Powermatic 500, the fastest 
shooting BB gun ever made. Perfect for 
shooting fun, and for Dad to condition his 
youngsters in the proper handling of guns. 

An economical semi-automatic rif le with a 50 shot force-feed 
magazine. One Powerlet® is good fo r over 100 rapid-fire shots. 
A new 0-ring free valve design adds reliability. 

It has a grooved receiver for the addition of a Crosman 
(image-moving) Superscope (scope and mount about $10.98). 
So pick up a Powermatic 500. 
About $22.95 at your sporti ng 
goods department or store. 

We think you'll agree this kind 
of heir conditioning is cool. 
To enjoy all the precision and 
reliabil ity built into·your 
Powermatic sao, use it only with (®E~rPo0wer5wlmthoutapownder Crosman Super BBs and 
Crosman Powerlets~ 

Send lor our free booklet, • 'More Shooting Fun ... It covers safe 
shooting tips and our lull line of fun guns. Grosman Arms Co., Inc .• 
PSUO, Fairport, N.Y. In Canada: Crosman Arms Ltd. 

Your Typewriter. 
is now like new! 

I'll send a hill 
for the $25. 

This Can Be YOU Sooner Than You ·Think! 
BECOME A TYPEWRITER 

MAINTENANCE EXPERJ 
Ouickly-Easily-At home, without risk! 

Earn $50 for two hours in your ·spare t ime, get a big. 
pay position with a future or, start your own busineaa. 

Royal Typewriter 
lor practice 
liven you 

There is a critical shortage of 
technicians to keep America's 
30 million typewriters in re~ 
pair. Now, regardless of age, 
education, or present job, you 
can enter this big-paying field 
by training in the Office Equip-tJ ·~·~:". ment Industry's onl)• Approve<(, 

• .. H ome Study Course. 
Learn fast, and earn money 

while learning. Diagrams, pho.-

plus ALL YOUR tos, clear lessons, professional 
tools, plus benchwork assilltl-

PROFESSIONAL ments on actual typewriter 
TOOLS fREE! l~:~e~:Y.give you, make learn. 

<:)<::) Send name today for FREE 
BOOKLET telling of your op-

?:; portunities in this profitable 
::;., :? vocatio_n. Full information, no 
c::.t ' ob1tgat1on. No salesman wilL 

______ -__, call. (VA Approved.) 

TYPEWRITER REPAIR SCHOOl. 
Dept.31 11-110 Little Falls, N.J. 07424 

---MAIL COUPON FOR FRE E BOOKLET--
I Typewriter Repair School, Dept. 3111 -1 10 

1
1 

1 Little Falls, N.J. 07424 

I 
Please rush ~ooklet entirely FREE. No obligation. 1 
No salesman IS to call. 

I Name I 
I Address I 
I State I 
, City & Zip 1 

' 
Precision 

made of light, 
sturdy extruded 

aluminum. Protective 
shields cover tough glass 

vials. Lengths from 18" to 96." 
Look for bright red M -D quality 

levels and other popular M-D building 
products at your Hardware or Building 

Supply Dealers. 

MACKLANBURG-DUNCAN CO. 
Box 25188 Dept. s. 

Oklahoma City, Okla. 73125 USA 

Our 50th year 
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ELL:~ 
Gives You More In Hand Tools Including 

TOUGHNESS 
That Stands Up 
To Tough Jobs 
Year After Year 

You'll take pride-as do we-in the beautiful 
finish and fine craftmanship of your 
CHANNELLOCK tools. But even more, you' ll 
like their durability, their toughness in 
hard service year after year. The skilled 
forging of beautiful, tough, hard working hand 
tools has been our only business at 
CHANNELLOCK since 1886. Best of all , you pay 
no premium price for CHANNELLOCK quality. 
LIKE TO SEE THE ENTIRE LINE? 
Send for our cata log . . . yours for the asking. 

TOOLS BY 

MEADVILLE, PA. 16335 
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CMDR. ScoTT CARPENTER • Oceans 
SMOKEY YUNICK • Auto Mechanics 

KEN ISAACS • Design 
JACKSON HAND • Home Improvement 

ROBERT GANNON • Adventure 
C. P. GILMORE • Science 

PH IL McCAFFERTY • Projects 
R. J . DE CRISTOFORO • Tools & Techniques 

RICHARD DAY • Home and Shop 
BEN KociVAR • Flying 
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Those Wild New Watches 
That Do Everything 
-Even Tell Time 
A Catalytic Converter 
That Really Cleans Up 
Auto Exhausts 

Your First Flight on a 
Giant Tri-Jet 

From Semiconductors: 
A Lamp That Lasts 
Your Lifetime 

20 Pages of Fresh Ideas for 
Your Winter Workshop 

Gus Wilson Turns Up 
for Christmas 

PLUS: 
Many more feature art icles, all the regular 
PS departments-and a big What's New 
section to keep you up-to-the-minute. 
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TO CHANGE YOUR ADDRESS 
or to enter a subscription at 1 yr. $5, 
2 yrs. $9, o r 3 yrs. $ 12, mail this for m 
to: Robert Harlan, POPULAR SCIENCE, 
P.O. Box 2871, Boulder, Colo. 80302. " 
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LOOSENS RUSTED NU 

A T HARDWA RE & AUTO STORES 
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---------- AGE __ I 
I - - -----------1 

CITY STATE ZIP I 
NORTH AMERICAN SCHOOL OF DRAFTING, Dept. 114188 I 

"";;;...-..,.,., """'so~ CKttd 45011 Campus Dr., Newport, Calif. 92660 I 
--- -------------------~ 
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Write today for a FREE eopy or Illustrated law book, 
"THE LAW·TRAINED MAN," whlrh ahowa how to earn 
the profeaslonal Bachelor of L avra (LL.B.) degree through 
bome study or the famous Blackstone Law Course: Books 
and Jeuona provided. Moderate coli; easy terma. Write now_ 

Bblckstone School of Law, 307 N. Michigan Ave. 
Polmtlu 1890 Dept. 128, Chicago 1, Illinois 

• 

.. . SWISS OR AMERICAN 
Unl•••w. modem Sweazey System starts you 
lnal;ing r~r1alrs right &way. Derelo!ls skill 
sLt'1' hr ~tell at home 1n soare time. 
lllPhlltH• awarded. F'l'ee samJJie lesson. No 
niJ!l~"Uon. 

CHICAGO SCHOOL OF WATCHMAKING 
l)eor. 4110. Fox River Grove, Il l inois 60021 

ATTACH 
LABEL 
HERE 

Name 

New Address 

City 

Moving Date 

~1 
lo((q 

@ Are You Moving Soon? l it you are plann ing to move, 
i!;il please notify us 6 weeks in 
d ad vance an d we'll mak e 
M s u re your su b scr iption I moves with you . Please use 
~~> this form and attach your 
; magaz ine address label. 
"' 

State Zip Code 
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The department head's job had just been left 
vacant. When the boys in the office learned I 
was gunning for it, they gave me their widest 
grins. One thing they didn't know: I had made 
up my mind sometime back to take LaSalle 
training that would prepare me for a better job. 
My study really paid off. It surprised even me
l was picked for that shiny promotion over every· 
one's head. Who wouldn't be smiling with a 
man-sized increase in pay! 

This story has been put tOgether from some of the expe
riences reported by LaSalle graduates. LaSalle's files 
contain many happy letters from men and women who 
have increased their earnings with the help of LaSalle 
training. You, too, can prepare for the career opportunity 
of your choice through LaSalle home study-without in
terfering with your present work-and by devoting only 
a little of your spare time. 

LaSalle has been a leader in home education for more 
than sixty years, enrolling over 2,000,000 ambitious men 
and women in its many courses. You study under the 
supervision of LaSalle's experienced faculty. Upon satis
factory completion of your study, you receive the LaSalle 
diploma-a recognized and respected credential. 

Mailing the LaSalle coupon below may be the first 
step toward preparing yourself for a better job, higher 
pay, and the many good things that go with success. Sim
ply check the program in which you are most interested, 
and we will send you a valuable free booklet describing 
the opportunities in that field. There is no obligation. 
LaSalle, 417 S . Dearborn Street, Chicago, Illinois 60605. 

' ' 
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0 t910 h$olle fdetu ion U~t iveors:tr . ,, ·-----------------------------------------------· : LA SALLE EXTENSION UNIVERSITY : 
I A Correspondence Institution • 417 s. Deerborn Street, Dept. s&-148, Chlcego, Illinois 80805 I 
I Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below: I 
I ACCOUNTING LAW COURSES COMPUTER PROGRAMMING HIGH SCHOOL CAREERS FOR WOMEN I 
I 0 Complete Accounting 0 Bachelor of Lows Degree O Basic Training O High School Diploma 0 Accounting I 
1 0 Income Tax 0 Business Low 0 Bookkeeping 1 
I 0 CPA Training 0 Insurance Low INTERIOR DECORATING HOTEL/MOTEL O Computer Programming I 

O Bookkeeping O Claim Adjusting Law 0 Complete Training MANAGEMENT 0 Dental Assistant 
I O Low for Police Officers 0 Hotel Executive Train ing I 
I ART TRAINING O Motel Management 0 Interior Decorating I 

BUSINESS MANAGEMENT O I 0 Real Estate 
TRAFFIC & TRANSPORTATION Commercia Art 

I 0 Introduction to O Oil, Water Color Painting STENOTYPE 0 Secretarial I 
I Business Management 0 Complete Traffic 10 

Management 0 Complete Training 0 Machine Shorthand 0 Stenotype 1 

: DRAFTING RESTAURANT MANAGEMENT : 
0 Complete Drafting O Complete Executive Mr. 

II Training MM"•·ss· . • • ••• • • • • • • • • • (C!;ci.,' tit~ ·a~ci :,~.;,; .:.;,;tj .. • • • • • • • •. • Age • • • • ! 
REAL ESTATE ' "" 1 

1 0 Complete Real Estate LANGUAGE INSTRUCTION 1 
I OReal Estate Brokerage 0 French Addreu •••••••••••• • •• • • • • •• • • • • • • • • • • • • • • • • • .Apt.No.. • • • I 
I 

0 Real Estate Management 0 Spanish 
Interested in a career City & I 

I 0 not listed? W rife here: State · • • • • · • • • • • • • • • • • • · · • · · · · • • · · • · · • • • • Zip • • • · · • • • · · · · • I 
8 '-----------------------------------------------J 
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Put your favorite tobacco in any 
Yello-Bole pipe. The new honey lining in 
the imported briar bowl gives you the 
mildest, most flavorfu l smoke you've ever 
tasted. 

If not, return the pipe with your sales 
slip to Yello-Bole, and we'll refund your 
purchase price. 

Free booklet shows how to smoke a 
pipe ; styles $3.50 to $6.95. Write 
Yello-Bole Pipes, Inc., New York, N.Y. 
10022, Dept. Ul. 

We guarantee 
you'lllike it. 

we put honey in the bowl 
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PS Readers~ 
Talk Back 

Where you voice your 
views ... and the editors 

do the listening 

Poor gas mileage bothers them 
I have owned six Chevy Suburbans, all 

with stick shifts and s ix-cylinder en
gines. In 1957, I towed a 30-foot trailer 
to California and averaged 25 mpg. Re
cently I traveled 1,700 miles in a '69 
Chevy Suburban with no trailer, and 
averaged 17.5 mpg. I'm told it is the anti
smog device that uses the extra gas
and that the device doesn't do the job. 
Otherwise, why should I use all this ex
tra gas? I paid good money for the de
vice and if it isn't practical do I have to 
keep on supporting it? 

SPRAGUE W. BAILEY, Woodbury, Vt. 

. . . Research needs to be done quickly 
on the number-one malady of all Amer
ican cars-poor gas mileage with its ac
companying hazard of high emission and 
cost. I'm not asking for 50 
mpg, but would be delight
ed to get 17-20 mpg con-

' sisten tly. T he high-power , 
: low-mileage kick is the 
: most impractical idea ever 
1 to come along for cars. 

CRAIG R. BROUGHER, 
Prairie Village, Kans. 

: Swinging project 

Thought your readers might like to 
; see tht> zoom swing I built from plans 
! givt>n in "Build a Zoom Swing" (June). 
. PETER N ILSEN 

North Miami. Fla. 

Mini-sauna voltage 
You say the electrical requirements 

for the m ini-sauna's door is 17.000 watts 
J (''Tuck a Mini-Sauna Into a Corner .. . 
: or a Closet," Sept.). Shouldn't that he 

1,700 watts? 
R. FRASER, New York City 

Right you are. 

Shotgun article on target 
I heartily congratulate 

you on "What's T he Right 
ShotgunJor You?" (Sept.). 
PS should have more ar
tieles of this type for out
doorsmen. 

J IM GRAND. 
Philadelphia, Pa. 

O bservation gap 
Your "International Inventor's Show

case" (Ju ly) shows Marco Marraccini's 
ingenious. but complex, up-and-down bi
cycle-pedaling device that overcomes the 
dead spot at the end of the ·pedal stroke. 
Another solution to this problem has 
been in use for many years. That's the 
simple toe-clip, snugged down over a 
sneaker or combined with a slotted shoe 
cleat, which locks the foot into the pedal. 

Once locked in, you get 360-degree 
endless power by setting up a spinning 
motion, while using your gearshift to 
keep pedal effort at an acceptable level. 
This solution is a product of professional 
racing technology. T he nation that pro
duces the ultimate in this kind of light
metal precision engineering is Signor 
Marraccini's I taly. Even in the U.S., 
you can see people with toe-clips and 
cleats running their Campagnolo-geared 
bicycles around the parks on warm days. 
Is there no window in Signor Marrac
cini's workshop? 

A. J . BUDRYS, Chicago, Ill . 

Roving campe r's complaint 
The report that a reservation system 

is to be applied to National Park camp
ing sites ("Recreation Roundup." June) 
would be the most asinine solution any 
moron ever conceived. The great ma
jority of campt>rs will find t he rt>serva
tion will prove to be an unjust restraint. 
Few campers have a planned itinerary. 
Most are explorers and many spend the 
season roaming around the States. 

California and Oregon • 
have reservation systems 
which offer a doubtful ad- \ 
vantage to a small number 
of campers with planned 
vacations. It operates in re
verse for most people. 

E. J . STEPHENSON, 
Santa Rosa, Calif. 

Looking for cast lead sheet? 
In the box with your article "New 

Ideas for Noise Control at H ome" 
(Sept.) you state that a cast lead sheet 
called Sheald. made in Canada. "wi!l 
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ou've ever 
• 

a ou. e .1n 
•• 

e ec ·ron1cs ... 
• ou owe 1 

. 
Only RCA Institutes 
offers you a// 
these advantages: 

A broad range of courses to help 
you qualify for good-paying jobs 
in such rewarding fields as 

communications, color TV servicing, 
automation, nuclear instrumentation, 
space electronics, drafting, computer 
programming. 

RCA's exclusive Autotext training 
method-the simplified, faster, 
easy way to learn electronics 
at home. 

I 

I 

ourse 

This entire fold-over coupon makes a no-postage-required 
business-reply envelope. Fil l in your name and address 
... then cut out along dotted lines ... fold, seal and mail. 

RCA INSTITUTES, Inc., Home Study School 
320 West 31st St:, New York, N.Y. 10001 

Please send me free illustrated home study career catalog. 
Name Age 

(please print) 

Address 

City State 

q Check here if interested in Classroom Training. 
0 Veterans check here 

'NO STAMP NEEDED 

• 

Zip 

You must seal (Staple, tape or glue) before mailtng. 

700-011-0 

FOLD HERE DO NOT CUT HERE 

-, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Personal supervision throughout I 

your training. 1-----------.....:......--...-------------I 
I 

Over 300 experiments and up to 
25 kits in some programs. 

1 
t· 
I 

Two convenient payment plans
easy monthly plan, or pay-as-you-1 
order. 

I 

• 

• 

B·U S I N E S S R E PLY M A I L 
No Postage Necessary if Mailed in Uni ted States 

Postage will be paid by 
Over 60 years of leadership in 
technical t rain ing. I . INSTITUTES 

I Home Study School Recognition from leaders in the 
field as an RCA Institutes 
graduate. 

All courses approved for veterans. Licensed by 
the State of New York. Accredited Member 
National Home Study Council. 

Courses available in Canada too. 

1-' ·' .· ;; . . :{ 32€1 West 31st St. . 
r~· . -·i .. t :.:: ;~ j~ . NeW Y, ork, N. Y, 10001 '· 

I r '• 

. . .. ' . ..' 

•' 

.. 
. ' " . 

1. 
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. . . .• . ' 

' 

L!00~01, 1-0. . ' -----·-· _ ; ____ .. ...... - .. 

FIRST 
CLASS 

Perm it No. 10662 
New York, N.Y . 
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soon be distributed in the U ,8." I'm a 
salesman for Central Steel & Wire. 

. 13400 Mount Elliott Ave., Detroit, and 
; can assure you that Sheald is already 
· distributed in this area. My company 
also has service centers in Chicago, Mil 

. waukee, and Cincinnati. We stock the 
; 108-lb. rolls in 1h-lb .. 1-. 2-. and 3-lb. 
' ' weights (per sq. ft.). 
· JIM ANDERSON. Essexville, Mich. 

' Convertng the water tester 
, Could the instrument described in 
: "Build Your Own Portable Water T est
! er" (Sept.) be used to check moisture 
: content in the ground or in foundry 
. sand? 
' · C. H. H UBACHEK. No. Branford, Conn. 

TOP 

1/8' 01 ...... HOL~ . 
DRILL FOR ----1~ 
SLIDING FIT 

• .... ..... -
T 
• 
~ -- I 

I 

I 

I 
I I 

: i I I .._PLASTIC BODY 
1 : 3/4" o.o. 
I ' I I 
I I 
I I 

I 

FOA DESIRED ~ 1-- 1/8' DIA. 
BRASS ROD SENSITIVITY -T

T -!l14'r- FILE TO I'OINT 
SIDE 

Author Paul Emerson says that for 
testing moisture in ground. a solid probe 
with pointed electrodes should be used 
with the portable water tester. The 
proper design is shown above. Electrode 
length can be adjusted to get the de
sired sensitivity. then be glued in place. 

Super flywheel 
I noted some flaws in the design of the 

"Super Flywheel to Power Zero-Emis
; sion Car" (Aug.) that s hould be pointed 

I 
out. The flywheel is rotating at a speed 
comparable to a jet aircraft engine. 

! Pilots are never seated on the plane of 
' rotation of turbine or compressor blades. 
i because if the turbine should throw a 
! blade, it would go through the whole air
: craft like butter. You show bus passen-
gers and driver in the same plane of 

. rotation as the flywheel. What if the fly -
wheel s hould break loose or a piece 

· break off? At 27,000 rpm 
' there wouldn't be much left 
: of the occupants. 
, Even though the fly
i wheel has a long way to go, 
; it would be an ingenious 
• • , power source m space. 

D . W. SCHROLL, 
Fairborn, Ohio 

The flywheel's designer points out that 
it is made up of many stressed strands 
rather than a single piece. This should 
result in a relatively progressive failure , 
rather than an instant one. as when the 
flywheel is made in a single piece. 

. . . How can this wheel deliver 17.5 
hp for two hours? If it could, you would 
have perpetual motion with a big margin 
of surplus power. I calculate the mini
mini car would require 17.5 hp on level 

roads. Granting 100 percent overall effi
ciency, and assuming the 222-pound 
wheel has the equivalent of its mass cen
tered at 10-inch radius at which 23,700 
rpm is 2,069 fps, then acceleration would 
require 0 to a peak of 37 hp, or an av
erage of 18.5 hp for 24 minutes. 

E. I. MCGEE, Conneaut, Ohio 

The designer says his flywheel would 
require only 4.48 hp. cruising at 55 mph 
-not 17.5 hp. 

.. . It seems the cordless drill would 
be very difficult to handle and use, due to 
the effect of the gyroscopic precession 
from the flywheel. 

GREGORY L. WHITE, Athens . Ala . 

The flywheel's gyro effect could be ex
pected to give such a tool quite a difler
ent "feel" from a sumdard one. Whether 
this would be a hindrance would have to 
be demonstrated. 

Shatter-resistant glasses 
A colleague has brought me to task 

for using the term "shatterproof" in r P
gard to glass lenses when writing "Mak
ing Glasses Fit Your Job" (Aug.) . 
"Shatterproof" was probably an inac
curate description of tempered glass 
lenses because they will break under 
severe impact. "Shatter-resistant" would 
have been more accurate. 

JACK RUNNINGER, O.D., Rome, Ga. 

Where to find it 
I took a fancy to the "Marble-Topped 

Table You Can Build" (May) and de
cided to try it. But I'm having trouble 
finding the brass ferrules for the bottom 
of the legs. Can you tell me where to find 
them? 

RICHARD TAYLOR, Elmhurst, N.Y. 

Author Frank Greenwald says you can 
get the four 1" sockets from Craftsman 
Wood Service. 2727 Mary St .. Chicago. 
Ill. 60608 for $4.95 postpaid. 

Ford owners take note 
The taillight-circuit warning buzzer 

described by Sid Claire in "Tvyo Auto
matic Reminders to Keep Yourself on 
the Ball" (Sept.) will not work in 
Fords. Ford has two wires to the door
jamb switch rather than one as most 
other cars have . 

G. F . FREESEK, Charlestown, S.C. 

+~----........c,. 

8-12V 

HEADLIGHT 
SWITCH 

BUZZER .-----<r 

DRIVER 
DOOQ 

IN540 

PASSENGER [)()OQ 

TAILLIGHT 
K CIRCUIT 

12VDC 
RELAY 

--

Right you are, but the schematic 
above will do the job for Ford owners. 

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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THE NEW DODGE MAXIVAN TRADESMAN 

will carry a 12-foot sailboat -~;~;i1, plus its mast 
-.:::::,.,.------

~:, .· , a living room-size roll of carpeting 

a snooker table , or a full-size alligator 

. , under cover, and still give you all 31 

features the other Dodge Strong Box models do. 

There's only one way to get power steering 

and Fresh Air air conditioning 4- ·•-= in a compact 

van, and that is to buy a Dodge. Go ahead, call 

it the world's biggest compact van . 

Because that's what the Dodge Maxivan is. 

Open its doors and say, "ah! " 

I 

At your Dodge Dealers. NEW DODGE 
IVAN 

BOX 
-. e o 

Dodge Truclfs !to~.~~~~!¥,e 
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The 
the 
4-wheel 

You expect short guys to have more guts. 
Meet the shortest of them all. The Jeep Universal. 
It's got the guts to hold 
on, even in the 
roughest country. 

And the guts to 
take you places no 
one else dares. That's 
because its beefy multi
leaf suspension system is 
built to take everything in 
stride. What's more, its pro
tective frame is the toughest 
we've ever made-thick 
enough to make sure you get 
out in one piece. 

The Universal is a no-compromise off-
road performer. That's why competing 
vehicles eat its dust. 

Want proof? It's taken most 
of the biggest off-road events 
-the Riverside 4WD Grand 
Prix, Baja 500, Mint 400. 

And this off-road vehicle 
comes equipped with special 
jumbo-size wheels-a full 16 
inches. So you won't bog 
down in potholes that stop 
others. And you'll float over sand 
dunes and out of gulches. 

But the Universal is more 
than a glory hound. 
It's built for hard 
work, too. 
Comes with one 
of the longest lists 
of pushing, pulling, 
winching options any
where. Even roll-bars. Choice 
of fabric or metal top. 

Don't be afraid. Drive it into the ground. 
Jeep guts can take it. 

The toughest 
4-letter word on wheels. 

Products from American Motors 
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Science 
Newsfront 

Last-minute news 
and notes to keep you 

up-to-date 

By ARTHUR FISHER 

NASA fights auto pollution 
The big guns of aerospace technology 

are being enlisted in the battle against 
the major source vf air pollution in this 
country-automobile exhaust. The mis
sion: to reduce the one-quarter to one
half ton of carbon monoxide and hydro
carbons each car spews into the at
mosphere in a year, as a result of in
complete fuel combustion. The battle 
plan: D evelop a thermal reactor that 
would replace the standard exhaust 
manifold and serve as an afterburner. 
But such a reactor must withstand tem
peratures occasionally exceeding 2,000 
degrees F, thermal shock from cold 
starts. and jarring vibrations-all prob
lems routinely encountered in space 
exploration. That's why the National 
Air Pollution Control Administration 
has asked NASA's Lewis Research Cen
ter to help develop new materials and 
designs for thermal reactors. Engineers 
at Lewis are using a V8 engine hitched 
to a number of experimental reactors. 
They have learned that the temperature 
inside must reach s minimum of 1.400 
degrees F to clean up exhaust products. 
Next will come studies to develop iron
chromium-aluminum alloys as reactor 
materials. and eventually a ceramic core 
that can withstand shock. 

Shaking up the Lunar Rover 

Vibration testing of Boeing's Lunar 
Roving Vehicle is under way. Seen here 
on a large electromechanical vibrator, 
a test version of the moon explorer will 
12 I POPULAR SCIENCE . 

Space tug will be do-anything craft of the future 

A workhorse for the space age in the 1980s is in the works at Lock
heed Missiles & Space Co. Called the orbit-to-orbit shuttle, or space 
tug, it would perform such missions as repairing orbiting satellites 
(shown above) and meeting the reusable space shuttle-to-be to transfer 
its payloads to higher, hard-to-reach orbits or trajectories. 

be buffeted and jiggled to simulate the 
stresses of a Saturn V launch and actual 
operation on the lunar surface. The 
first of four Lunar Rovers is scheduled 
to be carried on a forthcoming Apollo 
mission. It will be nestled in a cargo 
bay at the bottom of the coming Apollo 
Lunar Module. 

Shock waves break records 

The fastest and most powerful shock 
waves ever produced by man have been 
generated at the Columbia University 
School of Engineering and Applied Sci
ence, as part of continuing research into 
ways to control hydrogen fusion. The 
waves flashed down a special. 10-foot
long metal tube at six million miles an 
hour-some 3,000 times faster than the 
speed of sound. and 10 times faster 
than any shock waves previously cre
ated. The tube was filled with deu
terium-a hydrogen isotope. The waves, 
d riven by a two-million-ampere jolt of 
electricity, heated the deuterium gas to 
more than 10 million degrees. enough to 
release neutrons and fuse its atoms into 
helium nuclei, actually the very essence 
of the fusion process. 

Ink jets copy photos 

A new technique developed at Swe
den's Lund Institute of T echnology can 
make a nonphotographic high-quality 
cqpy of a picture on ordinary paper in 
just 40 seconds. It relies on writing 
with a thin jet of ink forced at high 
pressure through a nozzle. The jet 
draws a line on the moving recording 
paper. When 500 volts is applied to the 
nozzle. the jet instantly changes to a 
spray. and the line is interrupted (the 
spray droplets can be masked from the 
paper by a diaphragm). Thus the in
tensity of the line can be modulated by 

the voltage. The reproducing device 
actually scans the original optically and 
converts its information into electric 
signals, which then regulate the copying 
procedure to suit. 

New wide-range laser 

A new laser at Bell Laboratories, 
dubbed the "exciplex" for "excited-state 
complex," can emit light in a range of 
colors from near ultraviolet to yellow
almost half the visible spectrum. The 
frequency desired can be selected by 
"tuning" the organic dye material that 
actually lases. Although other tunable 
dye lasers exist, this one has a tuning 
range four times greater than any pre
vious single dye type-a very important 
advance for researchers who are investi
gating the interaction of light with mat
ter and need to tailor the frequency of 
laser beams to specific requirements. 

Conti;~ued 
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l~i··uPHOtSTERING .. STONE 
,CHAIR can pay 

.. . 
' · . ' ,. -· ... 

AS YOU LEARN, YOU JUST SLIP 
INTO THE IMMENSE FLOW ·OF 
UPHOLSTERY WORK! Think of all 
there is! . . . Sofas, lounging chairs 
finished in beautiful fabrics, which 
MUI tells you how to get at the right 
price - even leather and all the new 
vinyls. And then you have built-ins 
and breakfast nooks, boats, trailers 
and all the m i ll ions of automobiles in 
America. Yes. you learn all this and 
more! When we fin ish teaching you, 
(in you r own h ome in your spare time) 
and when you get our California 
state approved diploma, you know this 
business .. . as a real professional! 
You will then have one of the most 
fantastic moneymaking skills i n 
America buil t into your head and 
hands! No one can ever take this skill 
away from you ... and no one can 
.ever fire you, because you're the boss 
of a business that you can take with 
you ... You can make big money from 
then on ... any time, anyplace you 
want to put out your shingle! 

When you read the papers you see there' s 
a strike here, a lockout there. Detroit lays 
off 150,000 men. A p lant is shut down 
and moved out of state. A new automated 
machine el im inates 5 ,000 jobs. They talk 
about d islocated workers and try to do 
something about it . What pays the b i lls 
if you get caught up in one of these 
situations? When you know upholstering, 
l ife gets very simple and 
lots of fun. It ' s simple 
because where there 
are people, there are 
upholstery jobs and lots 
of them. It 's fun because 
life is fun when the bills are 
pa id and there' s money in 
the bank, even enough to 
buy those things yoU've 
a lways wanted for yourself. 

MUI IS APPROVED BY THE CALIFORNIA SUPER
INTENDENT OF PUBLIC INSTRUCTION AND IS 
AUTHORIZED TO ISSUE A DIPLOMA IN UP· 
HOLSTERY. 

MODERN UPHOLSTERY INSTITUTE 
Box 899-DTJ, Orange, Calif. 92669 

• 
• you as much as 

your present 
weekly 

paycheck! 

"What started as a hobby, now pays me $10 
Yes, many M UI graduates make better than $10 an hour turning old 
wornout furniture into bright new decorator pieces! Stack it up 
against what you 're doing now! A re you m aking $150 a week? $200? 
$250? Do you put in long hours of dull work , w ith small· raises? Is 
that the way you want t o spend t ti e rest of your life? Just imagine. 
you can ma ke $150, $200, $250 upholstering just one chai r or sofa 
these days! And if you're the k ind of person w ho likes to work and 
earn, you can sometimes f in ish a job like this in a day. Tha t 's p ay, 
.. and it beats what most college graduates make! 

.. . .. 
·~ . -~·~ 

WORK THE HOURS YOU LIKE TO WORK!! 
If you favor a regular 35 hours a week, upholstery lets you 
do it and make a really f ine l iving. On the other hand, if 
you' re really ambitious a·nd want to work 60 or 70 hours a 
week. you are starting to talk about some big, 'big money! 
The important th ing is that the choice is yours, not some
body elses! (Not like when you're working for someone else.) 
Many students of retirement age j ust do a few pieces now 
and then just to keep things n ice and comfortable. 

TO GET STARTED, JUST GET THE COUPON IN THE MAIL ••• TODAY! 
It costs you nothing to get t he information and there's no 
obligation. No salesman is going to call you. Thi s m uch and 
this much only , every successful MUI graduate must do for 
himself - send the coupon today! 

YOU'll GET A BIG ILlUSTRATED 32 PAGE BOOK ON UPHOLSTERY 
and t he upholstery business, and an actual free sample 
lesson showing how the fabulously successful MUI system 
is taught. For your sake and the sake of your future, do it 
now. Cut out the coupon. fill it out, put it in an envelope 
and mail it now. Ai r mail reaches MUI about two days sooner! 

MODERN UPHOLSTERY 
INSTITUTE, Box 899-DT J 
Orange, Calif. 92669 
Please send the FREE UPHOLSTERY 
CAREER BOOK. the FREE SAMPLE 
LESSON. I understand I am under 
no obligation whatever and am just 
sending for the free facts on job 
and career opportunities in Uphol· 
stering and the MUI home tra in ing 
program. I understand that no 
salesman w ill call. 

FREE 

I 
I 
I 
I 
I • I 

__________________ Age __ _ I 
I 
I 

1 Address I 
I I 
I City State Zip I 

·---------.... --------------..! 
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Wordless 
Workshop 

By ROY DOTY 

0 0 

$25 prize for each 
VVordJess VVork
shop idea accept
ed. Send to VVord
less, Popular Sci
ence, 355 Lexing
ton, NYC 10017. 
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Science Newsfront 
[Continued] 

Tiny laser works on batteries 

The rectangular chip you see almost 
lost on the face of a penny is a full
blown, infrared, continuous laser-the 
first of its kind. Made from a crystal 
of semiconductor materials, it can oper
ate from a dry-cell battery at room tem
peratures, and needs no cooling. Thus 
a whole unit with power supply might 
take up no more room than a pocket 
flashlight. Scientists at Bell Labora
tories, where the mini-laser was devel
oped, say it will run for years and will 
cost mere dollars to produce. This 
laser, or one like it, will probably see 
duty in the not-too-distant future in 
communications systems. A single laser 
beam can carry many thousands of elec
tronic signals, including phone, radio, 
and TV communications. 

Salting the oceans with gold 
The U.S. Government is dumping gold 

into the oceans. No, it's not a gigantic 
boondoggle, but a joint effort of the AEC 
and the Army Corps of Engineers to 
study the effects of ocean currents on 
coastline erosion and sediment flow. The 
researchers dump sand tagged with 
minute amounts of radioactive isotopes 
of gold in coastal waters a short dis
tance offshore. Then underwater radi
ation detectors can trace its movement 
out to sea up to 1,500 feet and parallel 
to the coastline more than 3,000 feet. 
Only a quart of the glittery sand is 
needed to investigate an area of more 
than 500,000 square feet of water-borne 
sediments. The dispersal can be moni
tored for a week before dilution and 
the radioactive decay make the gold 
undetectable. 

Fort to get honorable discharge 
The Departments of Defense and 

Health, Education and VVelfare are re
ported to be planning to convert the 
super-secret Ft. Detrick, Md., facility 
into a civil lab-possibly for critical med
ical and environmental research. Ft. 
Detrick has been a center for research 
in chemical and biological warfare. 

A 
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Pontiac's 
New 

Battery
You'll 
Never 

Need to 
Fill It 

It's sealed
for a long life of 

maintenance-free 
• serv1ce 

No filler caps? That 's right. Terminals? 
They're built into the side of the casing. 

By JIM DUNNE 
PS Detroit Editor 

Polypropylene case walls and cell parti
tions of new battery (left) are much 
thinner than those of conventional bat
tery. Resu lt? More power in less space. 

I • 
~ 

Edges of soft lead plate in new battery (left) are protected by a plastic 
envelope. Two-piece protectors in old batteries left edges open to damage. 

16 I POPULAR SCIENCE 

Pontiac's new no-maintenance battery is prob
ably the most important improvement in 

power sources since Charles F. Kettering first 
installed a battery in a car to run his self-start
er, back in 1911. 

Pontiac offers the new battery, made by Del
co, as standard equipment on the 1971 Grand 
Prix SJ models, and makes it available as an 
option on its 455-cu.-in.-engine cars. 

Probably the most astounding aspect of this 
new battery is that it is refill-free. In fact, you 
couldn't refill this battery with water even if 
you tried. The only openings in the battery 
cover are vent slits at the top of the case, which 
permit charging gas to escape. Everything else 
is sealed. 

Since the battery can' t run low on water, it 
can't be damaged by water loss. The result is 
that the new battery will produce electrical 
energy and take full recharges for duration of 
its design life. You can neglect the battery and 
expect top service for as long as you'd get from 
a well-maintained conventional battery. 

Out with the antimony. Delco engineers say 
the key difference between the new battery and 
conventional designs is the absence of antimony 
in the lead plates. Up to now about a half 
pound of this element-a white metal- has been 
used in all batteries to stiffen the lead plates. 
Lead alone isn't rigid enough to keep its form 
both during the manufacturing· process and 
during the life of the battery. 

But the addition of antimony brings a pen
alty: Water is lost during the chemical reac
tions that occur when the battery is charging 
and discharging. And as water is depleted, it 
must be replaced. Otherwise the battery will 
no longer take a charge, will quickly lose all 
power, and may even suffer permanent damage. 

Delco removed the antimony and replaced it 
with calcium to eliminate the water-loss prob
lem. While the calcium alloy is not as stiff as 
the antimony alloy, a new manufacturing pro
cess was worked out to overcome the softness, 
and polypropylene envelopes were built into 
the battery to support the lead plates. These 
envelopes replace the two-plate separators in 
conventional batteries. 

Rapid progress. More substantial changes 
have been made in battery design in the past 
five years than in the previous 25, according to 
Delco. Apart from the refill-free feature, two 
other changes appear in the new battery. First 
is the new corrosion-preventing, side battery 
terminal. Through-the-wall connectors, a re
cent improvement that eliminated the terminal 
posts on the top of batteries, lead to the side 
terminal placement. Second is a thin-wall case 
that permits more power to be squeezed into the 
standard battery size, or permits a smaller bat
tery to deliver the same power as a larger con
ventional design. 

Pontiac officials are doubly pleased with the 
no-maintenance feature, since it will allow plac
ing the battery anywhere in the car- under a 
fender or in the trunk, for example. 

Delco says the calcium substitute can be used 
in all types of batteries. It will be used in more 
Delco sizes in the future as machines are 
switched to the new design. But for this year, 
production is limited to about 10,000. Price 
will be close to other first-line batteries. 11!1 
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''There's no mystery to 
making money if you 
can repair these things'' 
The greatest detectives in history would be hard 
pressed to track down somebody to fix a bum toaster 
or dishwasher these days. It's funny: you have no 
trouble finding any number of so-called experts who'll 
fix a leaky pipe or a home run through the picture 
window. But electrical appliance repairmen are still 
as scarce as hippies in bathtubs. 
If you're lucky enough to get a repairman to come 
from across town, he'll eventually have your bum 
dishwasher humming again like bees at a picnic. He'll 
also present you with an oversized bill. That's where 
the picnic ends. 
If you're in the market for more money you don't 
need to be a super-sleuth to find it. Look for clues in 
your own hacienda. If you're typical, you own a 
couple dozen appliances, counting your wife's hair 
dryer, power tools and usual plug-ins like air condi
tioners, toasters, refrigerators, freezers, fry pans, and 
on and on. A lot of men like yourself have built 
rewarding full-time businesses after starting part
time earning $5 and more an hour fixing broken 
appliances. Others have found full-time jobs as 
Service Technicians. And when you hit Social 
Security years, think how great it would be to pick up 
a little extra cash doing as much Appliance Repair 
as you cared to do. 
The Appliance Division of the National Radio Insti
tute in Washington, D.C., has a great low-cost, 
home-study course covering every type of Appliance 
repair in detail - from toasters and irons to air con
ditioners, refrigeration equipment and one-lung gas 
engines. There's a section on farm and commercial 
appliances, too, if you're interested in a big payoff, 
for when appliances go kaput, they're as useful as 
moose antlers on a mouse. 
To get technical know-how, NRI starts you with 

~ 
• . 

basic principles of electricity. You can gain experi
ence through actual practice, using an Appliance 
Tester included in the low cost of training. It's the 
same kind of tester a professional would use while 
charging you six bucks an hour. With the tester and 
a few basic hand tools, you can be repairing Ap
pliances long before you finish the course. All you 
need for a shop is a corner of your basement or a card 
table left up between poker games. 
You'll be ~mazed at how easy NRI has made this 
course. Lessons are bite-size and loaded with photos 
and drawings so you see how each appliance comes 
apart- and goes together again. Men who felt they 
were as handy as icemen in the Arctic have nothing 
but praise for this great training. 
The coupon below will get you a free NRI catalog 
with all the facts. From there on it's up to you. No 
salesman is going to bother you. Do yourself a favor 
and mail the coupon today . • • tomorrow morning, 
for sure. 

r 
I 
I 
I 
I 
I 
I .. 

- - -.-----------------~~~- ...... , 
NATIONAL RADIO INSTITUTE, APPLIANCE DIVISION APPROVED UNDER NEW Gl BILL 601-110 
-----------

3939 Wisconsin Avenue, Washington, D.C. 20016 If you served since January 31, 1955 I 
or are in service, check Gl line below. 

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

Nwne ___________________________________________________________ Age __________ _ 

Address _____________________________________________________________________ _ 

City ____________________________________ .State ________________ zip Code _______ _ 

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

I 
I 
I 
I 
I ____ .. 
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New Ideas 
from the 
Inventors 

ILLUSTRATIONS BY DANA RASMUSSEN 

Truck assembles palleted loads. Heavy, hard-to-handle products could be loaded 
and transported more easily, according to this recent patent, if they could be 
locked o nto specially constructed pallets at the point o f production, then fork
lifted into fitted slots on ei ther side of an aisled, flat-bed truck. At the destina
tion, pall e ts would be del ivered singly or in groups. 

~ - - - -----

' 

Camper tire forms table. Held by 
hinged arms aga inst the back wall 
of a camper, this spare-tire carrie r 
would swing down and out to for m 
a self-supporting base for a picnic 
or work tabl e . Re ar mountin g 
should keep the tire cleane r-and 
handier- than the usua l under-the
floor ~torage well. 

Portable clamp locks knob. Even 
if he could pick a lock-or had a 
key-an intruder couldn' t force en
try through a door whose knob 
was locked against turning by this 
clamp. Fitted and tightened with
out tools, the portable lock would 
secure most doors and could be 
used wi th ease at home or away. 

Broom wipes shoes. 
Press ing the ba se oi 
th is long-handled brush 
against the floor would 
turn the b ris tles upward 
to clean mud or snow 
from the soles of your 
shoes. (A small exten
sio n brush would clean 
the sides.) Raising the 
hand le would let the 
bristles turn down so 
you cou ld use the brush 
as a broom. In e ither 
position a stop would 
prevent movement. 

Vehicle headrest stows trash. A tip
out, lift-out receptacle fitted into 
the back of a headrest would pro
vide more refuse space than usual 
without affecting the rest' s utility 
or comfort. It could substitute fo r 
most passenger-car headrests or it 
could be used on bus or train seats. 

Jacks offset ladder. In
dividually adjustable 
clamp-on brackets 
would let you block 
your ladder solidly re
gardless of the shape or 
slope of the wall against 
which you're working. 
Sim ilar clamps could 
support a p latform for 
you and your tools. The 
cushioned tips of the 
support would limit the 
area of ladder-to-wall 
contact and minimize 
surface or paint damage. 

The" following patents have been issued on these inventions: Pallet truck
No. 3,451,573 to W. Josephlan, Oakumd, Calif.: Tire tabi-No. 3,448,904 
to K . D. Sahr, Phoenix, Ariz.; Knob clamP-No. 3 ,458,228 to R . A. White. 
Overland, Mo.; Headrest reeeptaci-No . • 1.449,011 to R . Edwards ond 
G. Gulow, Mansfield, Ohio: Shoe broom-No . . 1,461,092 to A . Szopo, New 

Brunswick, N.J.; Ladder jack-No. 3,459,277 to E. Fr.krick, AW.. Wuc. 
Copies of patents 1714Y lie ordered, by number, from the CommU.ioner of 

Patents. Wuhington, D. C. 202.n, at 50 cent• eoch. To write to an inventor, 
if the address above is insu/ficunt , addre81 him (by name and patent num
ber) in care of thl' Commiaaioner of Patents. 
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A protective housing for the low-light sur
vei llance camera tested in Olean, N.Y., has 

Wide-angle night view of business distr ict 
from camera above is fed to a monitor 

a windshield wiper and washer, and sun 
shield. This Sylvania camera has a zoom lens. 

in a pol ice station. A zoom view clearly 
shows details in a room darkened to the eye. 

Dark TV Cameras 
New supersensitive image tubes turn night 
into day with solid-state targets and techniques 
borrowed from "starlight scopes" 

LIGHT 
IMAGE 

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

.-. ... 

Camera tube developed for Apollo program 
is finding many uses elsewhere. Light pass
ing through the fiber-optic faceplate knocks 
electrons loose from the photocathode coat·-
26 I POPULAR SCIENCE 
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ing. Accelerated by about 7,000 volts, the 
electrons strike a special target, generating 
many more electrons. This creates a stron
ger output when a beam sweeps the target. 

By PAUL WAHL 

A thief prowling a darkened ware
house pauses and draws nervously on 
a cigarette. Blocks away, his image 
flares brilliantly on a TV monitor. A 
security guard seated behind a panel 
of monitors swnmons police, then 
watches the intruder's progress 
through the building. 

Concealed low-light-level television 
(LLLTV) cameras make the "show" 
possible, amplifying light too faint for 
the human eye into studio-like views 
on a TV receiver. But industrial and 
police surveillance is only one of the 
widening range of applications for 
these supersensitive devices. A few of 
them are: 

• Better navigation of ships and 
aircraft on dark, overcast nights. 

• Study of deep-sea life without the 
disturbance of bright lights. 

• More spectacular lunar and deep 
space views ( LLLTV has already 
been used on Apollo flights ) . 

• Broadcast coverage of outdoor 
events under poor lighting conditions. 

Until recently, the closest TV cam
eras could come to seeing in the dark 
was a twilight (or barroom) illumina
tion level. The screen image is usu
ally degraded, with poor resolution. 
Today's LLLTV cameras can "see" in 
starlight or operate in blazing sun
light. (Compared with twilight, direct 
sunlight is 10,000 times brighter and 
starlight is 1/10,000 as bright. ) Pic
ture quality is usually quite good. 

Inside the Orthicon. Before seeing 
how LLLTV cameras work, let's look 
at an early Orthicon camera used in 
TV studios. 

In Orthicon tubes, light from the 
camera lens is focused on a photocon
ductive target, a thin chemically coat
ed glass sheet that emits electrons 
when light strikes it. Individual 
chemical particles shed electrons ac
cording to the light level they receive; 
in effect, they become microscopic ca
pacitors, since their missing electrons 
make them positively charged. Light 
and dark areas of the scene, then, be
come "etched" on the target as posi
tively charged particles. 

To turn this pattern into a useful 
electronic signal, a narrow beam from 
an electron gun sweeps back and forth 
on the rear of the target. As electrons 
from the beam neutralize positive 
charges, a small current flows from a 
lead connected to the target. This 
current fluctuates according to the 
electrons needed to "fill up" positively 
charged particles, and becomes the 
camera's video output signal. 

Avalanching electrons. When West
inghouse engineers sat down to design 
a TV camera for the Apollo program, 
one of the obstacles was the strong 

Continued 
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New Cheyenne. Other pickups 
just out of style. 

It's our new top-of-the-line 
pickup. Cheyenne offers a deep 
foam-cushioned bench seat in 
deluxe vinyl. Carpeting. Other 
niceties inside. Special touches 
outside. Bucket seat s and console 
available, too. Cheyenne has 
comforts that cars thought 
belonged to them, and other 
t rucks never even thought of. 

Super Suspension 
rides smoother. 

It's fully independent up front 
with big coil springs to keep road 
shock from passing back and 
forth between the wheels. Or up 
to the cab and box. In the rear, 
coil or leaf springs are available
tailored to the loads you carry. 
So you ride smooth, even when 
the road isn't. Super Suspension: 
better because it's proved 
on more jobs than 
any other kind. 

Most V8 power. 
Biggest standard 6. 

No other pickup can top 
Chevy's V8 power availability. 
Up to 400 cubic inches. They don't 
come any bigger than Chevy's 
standard 250 Six, either. Three 
other engines, besides, for you 
to choose among. They all get 
along just great on regular, or new 
no-lead or low-lead gasolines. 

New fade-resistant 
disc brakes standard. 

You won't find disc brakes 
standard on most other pickups. 
You get better fade-resistance, 
longer brake life. Power assist is 
standard, too, on %:- and 1-ton 
models. And new finned rear 
brakes on ~-ton models complete 
Chevy's advanced brake system. 

Durable double wall 
cab and box. 

We double-wall our wide 
Fleetside cargo box top to 
bottom, not halfway like some 
pickups. So dings inside don't 
show outside. (Note our sledge
hammer test below.) Our 
cab roof, cowl, body sills and 
rear wall panels are two walls of 
steel, too. 

Ill c 
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CheYy trudcs ~longer. 
I Jere's proof. 

Official figures, based on 
R. L. Polk & Co. statistics, show 
how Chevies outlast other trucks. 
Going back as far as 1955, for 
example, over 56% of the Chevies 
of that model year are still oh 
the job. No competitive make 
has as many as half of its 
'55 models still working. 

71 Otevy tnds are here. 
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An intense light that duplicates the brig_ht
ness of the sun will not harm this color 
TV space camera made by RCA. The camera 
has a silicon intensifier tube, whose semi
conductor target protects it from sunlight 
and helps magnify faint light 150,000 times. 
Foil cover minimizes temperature extremes. 

light necessary for good pictures ( es
pecially color) , coupled with the lim
ited power on a spacecraft. To get 
around this, they developed an extra
ordinarily sensitive camera tube that 
needs very little light to deliver a good 
image. The technique used to achieve 
this sensitivity, secondary electron 
conduction, gives the device its name 
-the SEC tube. Here's how it works: 

Light from the camera lens falls on 
a fiber-optic faceplate. This concave 
plate reduces image distortion and is 
made with thousands of parallel opti
cal fibers-each is 12 times thinner 
than a human hair. The coated rear 
surface of the plate is a photocathode 
that emits electrons when light falls 
on it. 

These electrons, accelerated by a 
high voltage, crash into a thin alumi
num-foil target whose rear surface is 
coated with a fluffy layer of potassium 

Spectacular solar-eclipse views on network 
television were provided by cameras 
equipped with a new image tube that has a 
solid-state target immune to intense light. 
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Supersensitive silicon intensifier tube pro
vides a bright, clear picture of the model 
when studio illumination is the equivalent 

chloride. Each electron from the pho
tocathode smashing through the foil 
causes an avalanche effect of secon
dary electrons in the chemical layer. 
These additional electrons make the 
positive-charge pattern on the target 
100 times stronger. The electron 
beam sweeping over the target then 
generates a strong video signal. 

Recently, after an Apollo-12 SEC 
tube was damaged by intense sunlight 
burning part of the target, Westing
house developed a burn-resistant 
SEC tube. The target is protected by 
a heat-conducting copper-wire mesh. 

SEC tubes are also suitable for a 
variety of earthbound applications. 
One manufacturer of color TV cam
eras uses three SEC tubes in a con
ventional color-camera arrangement: 
The camera can easily use the rela
tively low light levels suitable for 
monochrome cameras. This means a 
savings in electricity, since fewer 
lights decrease the air conditioning 
required in the studio. 

Image intensifiers. A few years ago 
the Army revealed details of the clas
sified "Starlight Scopes" used on 
night missions in Vietnam. These 
telescopic devices greatly amplify 
light, so troops can spot the enemy 
on the blackest overcast night. The 
addition of the image intensifiers used 
in military scopes to ordinary TV
camera tubes gives them a low-light 
capability. 

In image intensifiers, light passes 
through a fiber-optic faceplate and 
strikes a photocathode (like the SEC 
tube) . The freed electrons, acceler-

of starl ight. That's 1/10,000,000 as bright 
as daylight. The new RCA tube will be 
available for commercial use in a few years. 

ated by about 15,000 volts, plow into 
a phosphor screen on the surface of 
another fiber-optic plate. The phos
phor glows and the light it produces, 
about 50 times brighter than the in
coming light, is funneled through the 
fiber optics into a conventional camera 
tube. 

Two or three of these image inten
sifiers placed in series will boost light 
levels as much as 2,500 times (50 x 
50) or 125,000 times (50 x 50 x 50) . 
Sylvania's Model 200 LLTV surveil
lance camera uses a two-stage inten
sifier with a special vidicon-type 
sensor. Like most LLLTV units, this 
version has an automatic light-level 
and gain control to maintain a con
stant video level as light varies from 
starlight to sunlight. 

Solid-state versions. A revolution
ary type of low-light image tube was 
recently developed by RCA. Called 
the silicon intensifier tube (SIT), 
in some respects it is similar to the 
SEC tube. Instead of striking a coated 
aluminum target, though, electrons 
accelerated from the photocathode 
smash into a semiconductor target. 
Using integrated-circuit manufactur
ing techniques, some 600,000 diodes 
are formed on a nickel-size silicon 
wafer. 

Due to a low voltage across the 
diodes, each one becomes a minute 
storage capacitor. When high-speed 
electrons strike one side of the diode 
target, a semiconductor type of ava
lanching takes place. Consequently, 
when the electron beam sweeps the 

Continued 
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A simulated narcotics sale 400 yards away 
is picked up by a Tivicon camera at night 

rear of the silicon ta rget, more elec
trons are required to recharge the 
diode capacitors, and a strong video 
signal is developed. 

An important feature of the SIT 
is it..<; burn-proof silicon target. The 
SIT can be pointed directly a t the 
sun without damage. Its brightness 
magnifica tion of 150,000 is the highest 
ever achieved in a TV camera tube. 
Illumination equivalent to a 100-watt 
lamp at two miles is enough to pro
duce a clear, bright TV picture. 

For the moment, R CA is aiming 
SIT sales at specialized government 
and industrial markets. However, by 
1973 they expect the tube will be 

Parking-lot scene on a TV moni to r shows a 
thief at work in moonlight. The clear view 
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and through the rain. The t ransaction area 
(inset) is illuminated wi th infrared light. 

ready for commercial markets such 
as color TV broadcasting. 

Moon-to-earth blastoff. RCA's sili
con intensifier tube is the heart of a 
new color TV space camera built for 
NASA. Designed for use by astro
nauts on the moon, it can transmit 
color pictures under lunar light rang
ing from the dimness of sunrise to the 
brilliance of ·high noon. The image 
will not sm3ar when the camera is 
panned quickly across bright objects. 
The rugged camera weighs only 10 
pounds and measures 4-by-611z-by-
16llz inches. Its ability to withstand 
temperatures from -250 to +250 de
grees F will enable astronauts to leave 

is possible due to a secondary elect ron con
duction (SEC) tube in the TV camera. 

A prototype low-light-level TV camera is 
show n wi th the si licon intensifier tube 
that ampl ifies incoming light. The tube is 
simila r in size to conventional vidicons. 

it behind for moon-to-earth telecasts 
of the Lunar Module blastoff from the 
surface. 

Tivicon is Texas Instruments' new 
infrared-sensitive vidicon image tube 
that also uses a silicon-diode array as 
a target. Some 750,000 light-sensitive 
diodes (each 0.0002 inch in diameter) 
are on a silicon slice the size of a 25-
cent piece. Unlike the low-light tubes 
described, the Tivicon does not use a 
photocathode. The lens image is 
focused directly on the diodes. This 
makes Tivicons less sensitive, but 
lowers their cost ($750 in off-the-line 
production quantities) . 

Infrared sensitive. But the Tivicon 
is still 10 times as sensitive as ordi
nary tubes under the same type of 
visible light. The Tivicon really 
"shines" under infrared illumination, 
where the human eye and convention
al TV image tubes are blind. A 
thimble-size solid-state source of in
frared light can invisibly light a 300-
sq.-ft. area intensely enough for a 
Tivicon-equipped camera to deliver 
an image that looks like the same 
scene in daylight. 

Like the SIT, the Tivicon's diode 
target cannot be "burned" by ex
posure to the most intense light. This 
was demonstrated last March 7 when 
millions of TV viewers were given a 
spectacular view of the total solar 
eclipse by a Tivicon-equipped camera. 

Tivicons can withstand severe en
vironments that would damage ordin
ary camera tubes or degrade their im
age quality. Resolution for Tivicons 
approaches 900 lines, easily exceeding 
broadcast resolution requirements. 

Already an industry with a growing 
multimillion-dollar market annually, 
LLLTV systems have a luminous 
future. 11!1 
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111 know ICS courses. And 

I know the men who take 

the courses-all kinds. My 

experience says that both the 

courses and the men are 

he's got pride, discip line, and 

ambition, and wants to do 

something with his life. 

front runners. 

"That's my kind of man. 

"And the courses are my 
kind of courses. They're 

"I know ICS men on and 

off the job. I've met some in 

the pits, and some in offices, 

some fixing radios and some 

building roads. 

right to the point- all lean 

meat and no fat. 
"They're put together by 

experts. They're tried and 

tested. 

"There are some things 

you just know about an ICS 

man. One is that he hasn't been 

sleeping through some class 
because somebody made it a 

requirement. He hasn't out

"Changed with the times, 

like new models. 

"And ICS gives a man all 

the personal attention of a 

topfl ight instructor-

foxed some instructor. He's not putting anybody on. 

probably more than he'd get 

in an overcrowded classroom. 

" He learned because he wonted to know. "ICS courses wi II put you where you want 

And when you meet him, you understand a lot about 

him without being told: that he can do a job. 

He's a pro. He's good at what he's doing. You know 

to go. They'll train you to do a better job-the 

kind of job that means rea/ money. Take it from me, 

Parnelli Jones-take it from ICS!" 

~Internationa l Correspondence Schools 
Division of ln~x.t 

ICS,Scranton, Pa. 18515 
Canadian residents: 
Send coupon to Scranton. Our 
affiliate in Canada will reply . 

•••••••••••••••••••••••••••••••••• 
I Take your first ste p , • • ma il t his coupon today • •• ICS , Scranton, Pa. 11515. 1 

I'm interested in a program of independent study. Send me your free 3·booltl et Success Kit: (1) "'How to Succeed, " 30 pages Approved for veterans 

I of valuable job t ips, (2) Sample t ext demon5tra!ing famous tCS method, (3) Catalog for subject checked below . • • for tuition refund. I 
Miss Accredi ted member, 
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Address ----- U.S. Armed Forces. 
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"Say, Smokey-'' 
A clinic on cars by America's 

most famous mechanic 

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? Send it to: " Say, Smokey-" Popular 
Science, 355 Lexington Ave., New York, N.Y. 
10017. Questions cannot be answered by mai l. 

We haven't been able to get satisfac
tory answers from anybody concerning 
the effects of high-altitude driving on 
carburetor function. Like-it's the as
sumption that at part throttle a normal 
engine consumes about 9,500 gallons of 
atmosphere-pressure venturi area of the 
line, and at full throttle about 7,500 gal
lons of air per gallon of gas. Looking at 
the main float bowl we see atmospheric 
pressure pushing fuel into the below
atmosphere-pressure venturi area of the 
carburetor throat. The question is, if no 
adjustments are made, what's the effect 
on air/gas rations when that same en
gine is running on a mountain top in 
lowered atmospheric pressure? Will the 
engine consume a less dense air at a fast
er rate, and the gas rate of flow remain 
constant? Or, will the decreased air 
pressure atop the gasoline chamber force 
less gas into the less-vacuumized venturi 
area? In particular, will that engine be 
running at perhaps 10,000 gallons of air 
per gallon of gas, or perhaps 7,000 gal
lons of air? Put another way-if an en
gine is rated at and produces 100 hp at 
sea level, will it rate lower at high alti
tude? Your answer will be greatly ap
preciated. 

BILL THOMPSON, Milwaukee, Wis. 

As altitude increases, a fixed-jet at
mospheric-vented carburetor will pre
sent the engine with a richer condition. 
And the higher you go the less horse
power your engine will produce. Reason 
is that compression pressure drops with 
rising altitude. Assuming temperature 
and other correctional factors are equal, 
a cubic foot of air at sea level would be 
more than one cubic foot at 5,000 feet. 

We own a '68 Ford Falcon and '68 
Ford wagon, but my questions concern 
all cars. The manufacturers list tire 
pressures; are they an average value-or 
are they absolute? If the former, should 
tire pressures be raised for high-speed 
driving? How about for snow and ice? 
Should the rear tires be inflated more 
than front ones when carrying a load? 

BOB LITTLE, Springfield, Va. 

Recommended tire pressures have, as 
a rule, been very thoroughly investigated 
-but they're calculated on average driv
ing, loading, and road conditions. For 
high-speed driving and/or above-aver
age loads, tire pressures should be a little 
higher. Without heat and friction to-
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gether, a tire would not wear; so the cor
rect pressure would be that which causes 
the least heat while the tires are doing 
the job demanded of them. I can' t give 
you the exact pressures for your expect
ed driving conditions, but the people 
who made your tires can if you give them 
the facts. 

Can you help settle an'argument? My 
friend says you cannot have a super
charged fuel-injected engine, but I say 
you can. After all, big truck diesels are 
fuel-injected and turbocharged! Who's 
right? 

JOHN BERGER, Ladysmith, B.C. 
All I can say is that Al Unser sure won 

the hell out of the 1970 Indy Race with 
an engine like the one your friend says 
won't work! 

The 327-cu. in 300-hp V8 in my '66 
Corvette will not idle after initial start
up in cold or wet weather. It starts fine 
and runs smoothly for about five min
utes, then it chokes out if I attempt to 
idle it. It gradually works itself out in 
city driving. When the roughness abates, 
a lack of "dashpot effect" can be noticed 
until the problem completely clears. The 
problem occurs only when the engine 
hasn't been run for eight to 10 hours. 
and the roughness is always accompa
nied by a strong smell of raw fuel. The 
manual choke may be opened or closed 
without any help. The car doesn't have 
any power accessories. I have had the 
ignition and timing checked, with n ew 
plugs, condenser. rotor, distributor cap, 
and new capacitor-discharge ignition 
added. Carb is a Holley 4160 four-bar· 
rei. When I try to step-accelerate, it 
sputters, bogs, chokes, etc., and once in a 
while backfires. Help! 

W. A. LEVIJOKI, Flushing, Mich. 
The basic problem is that after five 

minutes of running the engine starts run
ning over-rich. You can control the mix 
up to a point wit.h the manual choke, but 
after five minutes the manifold should be 
warm enough from the heat riser to run 
off from choke, and normally. At this 
point, somehow the engine gets too rich, 
so it looks like a carb problem. Next time 
you have this problem, remove the air 
cleaner immediately and look down into 
the carburetor. See if there is any ice-it's 
not beyond possibility. Otherwise, go to 
a good tune-up shop and have it checked 

under the cold and damp conditions that 
are giving you trouble. The answer 
could be a high fuel level, a power-valve 
problem, or trouble in the idling circuit. 

Recently a friend disconnected the 
transmission vacuum advance on his '70 
Chevy. This made the transmission shjft 
smoother, improved gas mileage some, 
and gave a slight improvement to perfor
mance. I tried it on my '70 Pontiac. I 
had to turn down the idle screw about 
1% turns, and set the mixture jets a turn 
leaner. Result: much smoother idle and 
transmission shift, plus smoother accel
eration. I haven't checked gas mileage 
yet, but it should be better around town. 
Please let me know if this will affect the 
engine or performance. Also, why 
wouldn't it make for less pollution? 

R. T. HOTZCLAW, Savannah, Ga. 

I'm against maneuvers such as you de
scribe. Sometimes engineers miss the 
boat, but I think not this time. All of 
those controls were developed from the 
results of a year or more of testing, and 
I doubt that people in the field can do 
much better. I think what you've accom
plished is to advance the timing, and 
your smog production is probably well 
up. 

I have a '69 Buick Skylark with only 
10,000 miles on it. At 6,000 miles the 
battery went completely dead. Buick re
placed it and said that it was due to a 
faulty voltage regulator. Now, at 10,000, 
it has gone dead again. Everything this 
time checks out okay-voltage regulator, 
alternator, no shorts, etc. What do you 
think is the cause? 

SOL LEVIN, Brooklyn, N.Y. 

Three main causes of premature bat
tery failure that come to mind are: un
dercharge, overcharge, and low fluid 
level. I believe your problem could be 
lack of charge from short runs wi th 
many accessories pulling current, which 
would keep the battery in constant low 
condition. If this is so, there are three 
possible cures: a larger-capacity battery, 
an alternator with higher output at low 
speed, or just cut down on the accessory 
use and treat the car to some runs on the 
highway. 

The front disk-brake pads on my '65 
Ambassador wagon have been wearing 
out in less than 5,000 miles ever since the 
master cylinder was overhauled. I think 
the problem is residual pressure on those 
pads after each brake application (as 
evidenced by rapid accumulation of 
gray-black powder) and my inability to 
force fluid back up into the master cyl
inder when replacing pads. I feel that 
possibly the wrong kit was used, or that 
the tube seat installed did not contain 
the bleed port needed to avoid this con
dition. What do you suggest? 

G. L. BECKER, Santa Cruz, Calif. 

Disk brakes do not need a residual 
pressure system, since they have no re
traction spring and only move a short 
distance. In comparison, drum brakes 
have quite a bit of travel and have 
healthy springs to pull them away from 
the drums. Retraction in disk brakes is 
usually accomplished by rotor run-out. 
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THE CITY SPARK PUJG 
THE HIGHWAY SPARK PWG 

Spark plugs installed by automobile 
manufacturers are designed to suit normal 
driving conditions. 

., 
• 

But some kinds of driving you do may require 
a cooler or hotter spark plug for best 
continuous performance. 

For example, if most of your mileage is on the 
highway, a spark plug one or two ranges 
" cooler" than normal might give you better 
performance. A spark plug that runs too hot 
could lead to pre-ignition and high-speed . . 
miSSing . 

But if most of your driving is stop
and-go in the city with extended idling 
periods, you may need a "hotter" heat 
range. A spark plug that runs too cool 
may not burn off fouling deposits ... 
results in poor economy and performan ce. 

How do you know what 's best for 
your kind of driving? Check what the 
factory recommends as a mid-range 
spark plug and go from there . . . one 
step up or down in heat range at a time. 

And when you're installing a fresh 
set of spark plugs ... make sure you 
get the best ... AC Fire- Ring Spark 
Plugs. They' ll del iver peak power and 
economy longer . .. because they're 
engineered to meet your driving needs. 

MARK OF EXCELLENCE 

AC SPARK PLUG DIVISION OF GENERAL MOTORS 
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In see-through pose, with all doors wide open, are (clockwise from left) Simca 1204, Fiat 124 S, Datsun 510, and Toyota Corona. 

PHOTOS BY ORLANDO GUERRA 

The Small Car 
Detroit Doesn't ake: 
4 DOORS, 4 SEATS, 4 CYLINDERS 

These subcompact family cars from Europe and Japan surprise 
you with their roominess, comfort, performance, and economy 

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

Well, you've seen the Pinto and 
the Vega, and you've probably gotten 
used to the Grem'lin- Detroit's small 
cars, sized and priced to compete 
head-on with the most successful sub
compact imports. They're fine little 
family cars, but none is available as 
a four-door sedan. For that you have 
to look to imports. 

Four of them tested by PS closely 
match the Vega in price. Two are 
Japanese (Datsun and Toyota), one 
is French < Simca, built by Chrysler
France), and one is Italian (Fiat) . 
All are backed by big sales and ser
vice organizations in this country. 

The J apanese cars are available 
with three-speed automatic transmis
sions. The European ones come on'ly 

with four-speed manual gearboxes
though Fiat will soon make the 
French-built three-speed General Mo
tors automatic transmission optional 
on the 124 S. It's the same transmis
sion you find in the Opel (Buick's 
import). 

All have enough power to run an 
A!C system (optional) without sig
nificant loss of performance, and the 
neat, compact installations do not se
verely hamper service accessibility. 
The tested Simca and Toyota carried 
A/C-keep that in mind when you 
look at acceleration test resu'lts. 

The Toyota Corona is a brand-new 
design, and the most expensive of the 
four, but priced lower than the Mark 
II (still in production). The Datsun 

Continued 
View from up front shows Simca's two-level shelf (top photo) 
instead of glove box. High-level fresh -air vents are at each end 
of dash. Datsun (second from top) has a particularly well-padded 
look and high-level vents at both sides. Fiat (following) has cen
tral upper-level vents plus vent windows in the front doors. 
Glove-box lid is hinged on top. Toyota (bottom} has vent holes 
in the dash and unusually well-marked controls. Fuse box is under 
dash, on the right. All ca rs have adequate instrumentation. 
36 I POPULAR SCIENCE 
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Put Atlas Weathergard snow tires on your car and 
winter driving can be a whole new experience. A grip
ping experience. Weathergard's unique tread design 
digs deep, plows right through snow. 

Atlas Weathergard tires run quiet, too. There's no high
pitched whine on dry roads. Worth considering, since 
up to 80% of your w inter driving w ill be on snow-free 
roads. 

For extra driving safety, Weathergard tires can . be 
studded . This dramatically improves traction and control 
on packed snow and icy roads. 

So get Weathergard tires at any one of the 50,000 
leading service stations that carry Atlas tires, batteries 
and accessories. 

And let it snow. 

WEATHERGARD 
lltADEMA-K " AilAS WEATHfltGARO" - ! G. U.S. 'AT. Off, f 1970 AllAS SUPPlY CO. 
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Fiat trunk is long and deep, holds 14 cubic 
feet of usefu l space, with 31-inch liftover 
height. Fuel tank is in right fender. 

38 i POPULAR SCIENCE 
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Extremely versatile back seat and trunk give 
the Simca the carrying capacity of a station 
wagon. The trunk lid is hinged at rooi level, 
and the rear seat folds down to make a flat 
loading platform. 

510 dates from 1967, as does the Sim
ca 1204. The original Fiat 124 ap
peared in 1966, and the 124 S was 
added in 1968 and has now replaced 
the basic 124 in the U.S. market. 

All will probably continue in pro
duction for some years to come. All 
have unit-construction bodies. 

The Fiat and Toyota are conven
tionally built, with front engines and 
rear drive through beam axles. The 
Datsun has front engine/rear-wheel 
drive, but all-independent suspen
sion. The Simca differs with front
wheel drive and all-independent sus
pension. Special utility features give 
its rear compartment a multitude of 
configurations and uses. 

All four cars have front bucket 
seats of almost chair height, with 
good support and reclining backrests. 
Like most imports, all have inside 

Fiat's plush interior, with high-quality, com
fo rtable seats (left), promises ease on long 
trips. The front-seat backs recline. Rear 
seat gains extra w idth, ior the wheel hous
ings do not intrude. This car could almost 
qualify as five-seater. 

Datsun trunk has wide flat floor, holds 
12.5 cubic fee t, w ith 33-inch liitover. Tank 
and spa re wheel are under trunk floor. 

hood-release knobs. On the Fiat and 
the Simca, hoods are front-hinged. 

Al'l are practical and handy city 
cars- easy to park, easy to get in and 
out of~with good visibility. They'll 
give you fair-to-excellent gas mileage, 
yet are able to cruise at top legal 
speed without too much noise. Our 
test-result figures show how greatly 
they differ in braking, handling, ac
celeration, and fuel economy. And 
there are other differences: 

Datsun- easy to drive. Its strong 
pull at a"ll speeds, and lack of engine 
noise at low rpm are impressive. At 
the top end it gets harsh. There's ex
cellent seating for four, even with 
rear seat width cut down by int rud
ing wheel housings. Steering is quick 
and 'light. The parking brake- an 
umbrella-handle type-is under the 
dash, a t right of the steering column. 
The car has a hand throttle and au
tomatic choke. 

Separate lap and shoulder belts al
low use of the lap belt alone. Under
hood accessibility is great. Standing 
in one spot, you can reach coil, dis
tributor, oil filter, plugs, battery, and 
fuses. Our handling tests showed that 
the car needs wider tires, preferably 
radials, for the rear end gets twitchy 
in emergency maneuvers. Wider tires 
probably would also help brake per
formance, as the biggest problem was 
rear wheel locking and loss of overall 
stability. 

The Datsun gives a pleasant ride 
on all road surfaces, probably due to 
the all-independent suspension. D e
spite ra ther loud chassis rumble on 
rough roads, and more road noise at 
all speeds, on all roads, than the other 
cars, the Datsun gives an impression 
of great toughness and stamina. It 
kept running faultlessly throughout 
our test program. 

Fiat stands out. The seats are a bit 
more luxurious, the controls smoother 
and more refined, and standard equip
ment includes radial tires and power 
disk brakes on all four wheels, with a 
weight-sensitive proportioning valve 
to prevent rear wheel locking. 

Coutiuued 

Toyota trunk holds 10.9 cubic feet, with 
32.5-i nch liitover. Tools store at right, spare 
wheel in s lant ing position a t left. 
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Tom Davey's in racing for the 
fun of it. He's not a pro with a 

spare engine and a big fancy pit 
crew. He pays his own way. And 
he knows that a championship 

he's been chasing aJI year can 
go up in clouds of smoke

right out the tailpipe. 
That's why he uses Gulfpride® Formula G. 

Formula G's low ash content helps keep plugs 
and· rings clean. And it won't turn to foam or 
break down when the old mill is turning over 
30% faster than it was designed to. 

Which is more than Tom can say for 
other racing oils he could name. 
Because he's come face to face 
with bearings that were the victims 
of oil breakdown. 

And that's why he switched 
to Formula G. ~ 

Not a bad reason for you to 
switch, either-whether you're 
driving a muscle car or the family 
wagon. Because chances are your 

.. &:; •. ~· 

oil is going to be running hotter around town 
or on the highway than the oil in a race car 
equipped with an oil cooler. 

It's nice to know, too, that we sell Formula G 
at Gulf stations. Because not only is it a racing 
oil, but it also meets all passenger car 
manufacturers' new car warranty standards. 

Tom knows. Which is why he uses 
Formula Gin the car he drives to the track, 
as well as the car he drives on the track. 

He knows that if he blows the engine 
in one, he loses the race. But if he 
blows it in the other, he rides the bus. 

; 

I 
I 
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i 
i 
< 

' 

,, 

GULF OIL COMPANY- U.S. 
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Pick the one that can do the most 
for you! 

266 courses-that's how many ways ICS 
offers you to get ahead. See partial list
ing below. Whatever your interests or 
job aspirations, whatever you'd like to 
be or do-from acco!ilting to engineering 
-there's an ICS course for you. To help 
you get ahead faster in your present job. 
Or find a new career. 

Study and learn in your spare time. 
Personalized guidance from experts 
through each step. Bedrock facts, theory, 
practical application. ICS makes study 
and learning fun. Then comes coveted 
ICS diploma to graduates. You're on 
your way! 

Get started today. Clip and mai l the 
coupon now. We'll send you free 3-
booklet Success Kit that has helped 
thousands. No obligation. Do it today. 

Accounting 
Accounting (U.S. or Can.) 
Cost Accounting 
Architecture and 
Bui ld ing Trades 
Air Conditioning 
Architecture 
Arch. Drawing & Design 
Building Contractor 
Carpenter-Builder 
Carpentry & Millwork 
Heating & Air Conditioning 

with Drawing 
House Planning, Int. Design 
Plumbing & Heating 
Relrigeration 
Art and Deeign 
Commercial Art 
Commercial Cartooning 
Interior Decorating 
Sign Painting & Design 
Sketching & Painting 
Automotive 
Auto. Electrical Techn. 
Auto. Technician 
Engine Tune- Up 
Transmission Specialist 
Buaineaa 
Advertising 
Business Administration 
Creative Salesmanship 
Managing a Small Store 
Personnel-Labor Rel'ns 
Real Estate Sales 
Retail Business Mgml 
Tratfic Management 
Chemi..,l 
Chemical Engineering 
Chem. Lab. Technician 
General Chemistry 
Civil Eng ineering 
Civil Engineering 
Highway Eng. Tech. 
S~rveyrng & Mapping 
College Court" 
American History 
Calculus 
Economics 
Computers 
COBOL Programming 
fortran Programming 
Programming the 360 
Drafting 
Aircraft Drafting 
Architectural Drafting 

Blueprint Reading 
Electrical and Electronic 
Mechanical 
Electrical 
Electrical Engineering 
Appliance Servicing 
Elec. Eng. Technician 
Motor Repairman 
Practical Electrician 
Engineering 
(Refresher Courses) 
Chemical Civil 
Electrical Industrial 
Mechanical 
Sanitary Structural 
High School 
High School General 
High School Secretarial 
Coii•R• Preparatory 
Preparatory Course lor 

H.S. Equivalency Test 
Mach . Shop Practice 
Machine Shop Practice 
Reading Shop Prints 
Tool & Die Maker 
Mechanical 
Mechanical Engineering 
Aircratt Mechanic 
Hydraulic, Pneumatic Power 
Industrial Engineering 
Machine Design 
Power Plant Engineering 
Quality Control 
fool Design 
Secreta r ia l 
Clerk· Typist 
Professional Secretary 
Stenographic 
TV-Radio· Electron lea 
El ectroniCS Fundamentals 
Electronic Technician 
General Electronics 
Radiotelephone license 
TV and Radio Servicing 
Writing 
English and Writing 
Free-Lance Writing 
other (Please specify) 

Veter•n approved 
for t ui-tion r e fund. 
Accredited Member, 
National Home Study Council 
I CS. Scranton. Penna. 18515 

I C S•lnrernational Correspondence Schools 
Division of Intel¢ 

----------Mall to ICS, Scranton, Pa. 18515 T5974K 

Canadian residents: Send coupon to Scranton. 
Our affiliate in Canada will reply. 
I'm Interested in a program of independent study. Send me 
your free 3-booklet Success Kit: (1 ) "How to Succeed," 30 
pages of valuable job tips, (2) Sample sell-instruction text 
showing famous ICS method, (31 Catalog tor subject indicated. 

C~urse 

Name Age 

Home Addres 

City State Zip Code 

Occupation 

Employed by 

Working Hours A.M. to_ P.M. 

CONVENI ENT PAYMENT PLAN 
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Toyota and Datsun (right) have overhead
cam engines. Both can claim first-class ser-

Simca spare wheel IS stored out of the 
way, and removal requires tools. Job is 
difficult and tends to get clothes dirty. 

Datsun fuse box is located under thE' hood 
(right rear corner), and is labeled in lwo 
languages: English and Spanish. 

The interior is airy and bright, with 
big windows and unmatched visibility. 
There are assist straps above a ll doors 
except the driver's. Belt and harness 
are integrated but overly comp'licated. 
Head restraints are adjustable. 

The hand brake is a pull-up stick 
between the front seats. The wiper 
switch is perfectly placed at right of 
the steering column, but the high
beam switch can be mistaken for the 
turn-signal stalk. Choke is manual 
( there is also a hand throttle l . The 
glove box is large, and there are stor
age bins in the kick panels. 

The trunk is enormous. We man
aged to fill it with a seven-hp outboard 
motor, a six-gallon gas tank, three life 

vice Jccessibility. Installation job ior Toy
ota's air conditioner is very neat. 

preservers, an anchor, and a tackle 
box- and still closed the lid. 

The ride is firm, almost sporty, but 
not harsh. The a ll-coil suspension and 
radial-ply tires cushion road shocks 
from bumps, ripples, or potholes with 
equal ease. Steering is very quick, 
with racing-car precision, and not 
hard. Nor does it loosen up as speeds 
go up, but remains tight and accurate 
whether you're backing into a parking 
spot or rounding a turnpike curve at 
70 mph. 

It .was no surprise that the Fia t. 
only car with four-wheel disks. had 
the shortest stopping distance, but we 
were astonished when it proved faster 
in acceleration from standstil'l than 
cars with larger and more powerful 
engines. In the handling tests it could 
be challenged only by the Simca. 
Service accessibility? Excellent, ex
cept for the oil filter. Tht> cooling 
system is sealed. 

Simca-soft and plushy. Cloud-nine 
seats, but a less roomy interior than 
in the Fiat. It has the best-looking. 
most comprehensive instrument pan
el, but no lockable glove box. The 
nearly flat floor makes for m:>re com
fortable seating; and the folding rear 
seat and top-hinged back door give 
you station-wagon versatility and 
storage possibilities not found in the 
other sedans. The ride is firm; and 
with stabilizer bars front and rear, th<• 
Simca takes all turns absolutely flat. 

The steering is great- light and pre
cise, giving the SC:4me response regard
less of speed. But the gearshift has 
an ill-defined gate; you could get the 
wrong gear by mistake. The hand 
brake is floor-mounted, the choke 
m:mual. While the air conditioner 
has a fully integrated appearance, the 
heater controls were bewildering in 
their complexity. The one-piece seat 
belts were easy to use, with dual ad-

ContiiHu·cl 
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If you're ning to tow anything with any other '71, 
you could kill it by '72. 

A car - even a car with a heavy-duty towing package- is still a car: Not a 
tow vehicle. So any tin1e you're running a car ahead of a heavy load, you're running 
the high-priced risk of tearing its heart out. 

But the '71 TRAVELALL is different. It is a tow vehicle. The only one war
r anted to tow up to 10,000 pounds. 

Its frame is a t ruck frame. So it's strong ... and resists the urge to twist, 
bend and bind. · 

The Travelall's engine was built for the job, too. Big, powerful V-8's that 
were designed to tow. 

And Travelall transmissions were specially designed to turn horsepower 
into towing power .. . with3, 4 and 5-speed directs, a 5-speed overdrive and an auto
Ina tic available to choose from. 

But although we built it to do a tough job, we never forgot you and your 
family will be spending a lot of miles riding in it. So there's room-20% 1nore 
room than in any conventional wagon. There's comfort and luxury in the hand
soine interio1: And there are all the options available you'll find on regular 
passenger wagons-power brakes, power steering, air conditioning, AM-FM 
radios, carpeting, and more. 

Plus t he one thing no other wagon can give you: the ability to tow up to 
10,000 pounds. 

The 1971 INTERNATIONAL Travelall. See it at your International dealer's . 
Situulion cll•pictc<l for d<•monst•·ntion purposes only . 

• 
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If 
cherries 

bad 
cork tips; 

and 
charcoal filters, 

they'd taste 
something 
like these~ 

• newctgars. 

Enjoy a really 
.novel taste. Ripe 

cherry flavor 
combined with rich 

flavorful tobaccos. In Wolf Bros. 
Little Cigars. Firm, slim and 
extra long. She' II like them too! 

Woll Bros. Cican. m.anu.faetu.r~ by HoUM or \VindiOt, Inc •• Wind.tor, Pa. 17366 
Subtid.i•ry of UaiWd Stat.s To~ Company. 
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Lane change: Simca (top) proved remarkably surefooted
it has front-wheel drive-and stayed level at all t imes. 
Toyota was slowest, due to body roll and tire slip. 

l 
Fiat had shortest stopping distance, b raked beautifully 
straight, and had no trace of rea r wheel-locking problems. 

Datsun slewed to a stop from 60, fade-free but bothered 
by rear wheel locking, side pull. D istance: over 225 feet. 

NOISE-LEVEL TEST RESULTS 
We measure interior noise in decibels under three 
sets of conditions, on three d ifferent scales. For 
qui ck reading of the results we give you only the 
A-weighted scale, which is most like human hear
ing in overall sound pickup. A decibel difference 
of one or two points is perceptible to a driver; 
five points make an enormous difference. 

Datsun Fiat Simca Toyota 
30 mph 
smooth road 68 dbA 67 dbA 73 dbA 66 dbA 

60 mph 
smooth road 77 dbA 79 dbA 80 dbA 76 dbA 

30 mph 
rough road 77 dbA 76 dbA 78 dbA 76 dbA 

justment for lap an 
shoulder straps, but loc 
ing in the same place. 

Like the Fiat, Simca 
radial tires and seal 
cooling system are st 
dard. Unlike the Fia 
under-hood accessibilit 
is poor. Plugs and di 
tributor are well hidde 
and the oil filter is in 
particularly bad positio 
The spare tire is und 
the trunk floor, accessib 
only from below. Hav· 
a smaller engine, t 
Simca trails on acceler 
tion, but gave best g 
mileage. 

Toyota-the quietes 
The noise-level test r 
su'lts tell the story. Th 
car gives the best hi 
way ride and, surprisin 
ly, the best off-road rid 
The body is tight and ra 
tie-free. The Toyota i 
presses you at once wi 
its obvious qualit 
There's fine seating f 
four. Lap belts are se 
arate from shoulder belt 
which need ex.act adjus 
ment to keep from pul 
ing up on the lap bel 
Door handles and lo 
buttons are a new typ 
hard to get used to, b 
perhaps superior. The 
are assist bars above th 
right-front and both re~ 
doors. A pull-out han! 
brake with umbrella hax 
dle sticks out from th 
dash at right of the steel 
ing column. The Toyot 
has automatic choke. Th 
engine is easily accessibl 
for service. The air cor. 
ditioner malces it a littl 
hard to get to the oil dit: 
stick and the front plug. 

In the handling test~ 
the Toyota steering wa 
hard (though it loosen 
up at speed) , and th 
tires ran with high sli: 
angles, which held speed 
down. Due to soft spring~ 
there is some roll on har• 
turns, though the car i 
stable enough, with fin: 
understeer in most situ 
ations. Fuel econom: 
may look poor, but that• 
partly accounted for b: 
the A/C. 
Conclusions 

Dunne: 'The Fiat give 
me the exact combinatioJ 
of space and comfort, pet 

Continue. 
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It could be worth 
$200,000 to you. 
NTS wants you to have one of these 4 
catalogs, free. Each one covers a different 
field of opportunity open to you now. Any one 
of them can mean an additional income of 
$200,000 in your lifetime. Maybe a lot more. 
NTS will open the door to this exciting new 
world - where there Is greater Income and 
security than you ever dreamed possible. 
How? By letting NTS give you the technical 
skills you need, through home training. There 
is no better way to become a skilled technician 
or increase your income potential. 
NTS "Project Method" home training makes a 
big difference. You learn faster and easier
because you train with professional tools and 
test equipment, included in every course. No 
extra cost or kit deposits. 
Check coupon below for the catalog and 
home-study course that interests you. There 
is no obligation. 

Electronics Division 
Multiply your income with space age skills 
in Computer Electronics, Color TV & Radio 
Servicing, Automation/Industrial Electronics 
or Electronic Communications. All courses 
include valuable kits like Color TV, Two-Way 
Radio Transceiver, Oscilloscope, and more. 
All at no extra cost or kit deposits. Check 
coupon for new, free color catalog now! 

Mechanics Division 
NTS puts you into America's largest industry 
fast. You can start earning almost as soon 
as you begin. Professional diagnostic test 
equipment included at no extra cost. Plus 
bonus "hot shop" lessons. Choose from four 
big automotive fields. Check below for new, 
free color catalog, complete details on all 
courses and equipment. 

Air-Conditioning, Refrig
eration, Heating Division 
Install and maintain today's complex air-con· 
ditioning, refrigeration, and heating systems. 
As an NTS master technician you can handle 
any job. Or, you can go into your own busi· 
ness. "Project Method" makes your training 
interesting with all new tools, tester, and 
instruments. No extra cost or kit deposits. 
Send for new catalog. Check coupon today. 

Home Appliance Division 
Earn your present weekly salary in a day! 
You can by professionally servicing ranges, 
washing machines, dryers, home air·condi· 
tioners, and other appliances. Open your 
own shop, or get a top job with a first-class 
service company. New, exclusive Circuit 
Trainer, Circuit Tester, and tools - all in· 
eluded at no extra cost or kit deposits. New 
catalog. Check coupon, below. 

I 
I 

I 
• 

I 

1l 
Worldwide Training Since 1905 

4000 South Figueroa Street, Los Angeles, Calif. 90037 

High School at Home National offers accredited High School programs. 
Take only subjects you need. Study at your own pace. Everything included 
at one low tuition. Check special High School box in coupon for full infor· 
mation and free catalog. 
SEND FOR FREE CATALOG & SAMPLE LESSON 
Classroom Training at Los Angeles. You can take classroom training 
at Los Angeles in sunny Southern California. NTS occupies a city block 
with over a million dollars in training facilities. Check box in coupon. 
Accredited Member National Association of Trade and Technical Schools; 
National Home Study Council 

Please rush FREE CATALOG and SAMPLE LESSON on course checked. 
Electronics Division 

I 
0 Master Course in Color TV Servicing 0 FCC License Course I 
0 Color TV Servicing 0 Master Course in Electronics 
0 Master Course in TV & Radio Servicing Technology 
0 Practical TV & Radio Servicing 0 Industrial and Automation 

1 I Electronics 
· 0 Master Course in Electronic 0 Computer Electronics 

Communications 0 Basic Electronics 

I Air Conditioning 1 Refrigeration 1 Heating Division I 
0 Master Course in Air Condi· 0 Air Conditioning & Heating 

I 
tioning, Refrigeration & Heating 0 Refrigeration I 

Mechanics Division 
0 Master Course in Auto & 0 Truck, Heavy Duty & Diesel 

I Truck Mechanics !includes Diesel) Mechanics I 
0 Automotive Mechanics 0 Engine Tune-up & Electricity 

Home Appliances Division 

1 I 0 Home Appliances Master 0 Home Appliances Servicing 
Technician's Course 0 Handyman Appliance Repair I High School Department 0 High School At Home I 

I 
Name A&e I 
Address 

I I City State Zip 

8 Check If interested in veteran trainlne under the new Gl Bill . (Dept 
202 1101 Check If Interested ONLY In classroom traininc at Los Aneeles. . • • ·----------
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has a gift 
for making 
men handy. 

8-Piece 
Homecrafter's 

Dual Heat 
Soldering Gun Kit 

Everything needed for fast, easy 
soldering in household repair, hi-fi, 
homecraft and model building. 
Tip of gun heats instantly when 
trigger is pulled. Two trigger posi
tions permit instant switching to 
high 140-watt or low 1 00-watt heat 
to suit the job. Bu ilt-in spotlight 
illuminates the work. Included: 3 
soldering tips, tip wrench, flux 
brush. soldering aid, solder. '1095 
p lastic case.Modei8200PK. list 

6-Piece 
Heavy-Duty 

Dual Heat 
Soldering Gun Kit 

For metal mending and other big 
jobs. Kit includes heavy-duty 
240/325 watt dual heat gun with 
spotlight; tips for soldering, cutting 
and smoothing; tip wrench and 
solder in a case of rugged $1650 
plastic.-Model D-SSOPK. list 

Weller MARKSMAN 
Soldering Iron Kit 

25 watt iron outperforms 
all other irons of its size 
and price. Has replace
able tip, stainless steel 
barrel and cool handle. 
Lightweight, too. Kit in
cludes 2 extra tips, solder
ing aid and solder. $479 
Model SP-23K. list 

WELLER Division 4! Cooper Industries. Inc. 
Easton. Pennsylvania 18042 
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formance and economy 
steering and braking, tha 
I look for in a car. 

Head-on v iew: At top are Fiat 124 S and Datsun. BC'Iow 
are Toyota and-on ly car with single headlights-Simca. 

Norbye: I couldn' 
agree more. But I'd ad 
that the Fiat also offer 
something special in bot 
driving enjoyment an 
safety. The body was de 
veloped to leave surviva 
space for the occupant. 
in any type of accident-if 
head-on collision, oblique.:~ 

angle crash, rollover, andl 
side impact. That's a big1 
plus. I'll: 

How PS tests cars- and what the tests show 
Brake test shows a car's ahi l i tv lo 

• 
stop on a straight line i rom 60 mph, 
without locking any wheels. aiter 10 
stops irom 60 at o ne-mi nute intervals 
with 1/2 g deceleration I normal quick 
stop) . Final stop is made in a 12-ioot
wide lane and stopping distance is 
measured. Excessive pedal pressure in
dicates iading brake~. Excessive dis
tance indicates iade, locking, or both. 
Acceleration test at 0-60 mph shows 
a car' s ability to reach cruising speed 
irom standstill. The 0-80 mph tesl 
shows its high-speed power reserve; 
25-70 mph test simulates a highway 
merging situation. Cars with automat
ic transmission are testt•d in DRIVE. 

1----A&- ---1 

DIMENSIONS (inches) 
Al Ground clearance 
A2 Front leg room (max.) 
A3 Front head room 
A4 Rear head room 
A5 Rear leg room (min.) 
A6 Wheelbase 
A7 Height 
B1 Width 
B2 Length 
B3 Front t rack 
B4 Rear track 
B5 Front hip room 
B6 Rear hip room 

DATSUN 
510 

6.9 
43.0 
36.0 
33.5 
37.0 
95.3 
55.5 
61.4 

162.2 
50.4 
50.4 
48.0 
45.5 

• • • • . • • • . • • • . • • • --- ' .............. • • . • • • • . 
' • • • • • • • • • 

Tw o lan e ch anges in quick succes
sio n show a car's abi l ity to make an 
emergency maneuver at speed. l anes 
are blocked 120 ieet apart, and lane
change gaps are 60 feet long. Each car 
is put through test at increasing speed 
until its maximum is established. 

• • 

Low -speed em ergen cy maneu ver test 
means !'neaking .1 car as iast as possible 
through pylons 48 ieet apart. In both 
handling tests, times clocked by two 
stopwatches arc converted to mph. 

__ .:::o '-"' ·---· 

,3 8 ti6 I ~ 

.c.-···-' --

FIAT SIMCA TOYOTA 
124 s 1204 Corona 

6.5 6.0 7.1 
41.25 43.0 41.0 
36.0 35.0 35.5 
34.0 35.0 33.5 
39.0 35.25 38.0 
95.25 99.2 95.7 
53.75 55.7 55.1 
64.0 62.5 61.8 

158.75 155.3 166.9 
52.4 53.8 51.2 
51.2 52.6 50.0 
51.0 49.0 48.0 
55.0 48.5 38.5 

SPECIFICATIONS 
Engine type SOHC 4·in-line OHV 4-in-line OHV 4-in-line SOHC 4-in-line 
Bore x stroke 
Displacement 
Compression ratio 
Carburetion 
Power @ rpm 
Torque (lb.-ft.) @ rpm 
Transmission 
Axle ratio 
Tires 

Tire size 
Turning diameter 
Turns, lock to lock 
Brakes 
Fuel tank 
Curb weight 

TEST RESULTS 
Acceleration 0-60 mph 
Acceleration 0-80 mph 
Acceleration 25·70 mph 
Braking distance 60·0 mph 
Brake pedal pressure 
Max. speed-lane change 
Max. speed-traffic weave 
Average fuel mileage 
Price (basic) 
Price (as tested) 

3.30 x 2.90 in. 3.156 x 2.81 in. 2.91 x 2.76 in. 3.39 x 3. 15 in. 
97.3 cu. in. 87.75 cu. in. 73.4 cu. in. 113.4 cu. in. 
8.5:1 9.0:1 8.7:1 9.0:1 
One 2·barrel One 2·barrel One 2-barrel One 2-barrel 
96 @ 5,600 76 @ 5,400 62 @ 5,800 108 @ 5,500 
99.8 @ 3,600 81 @ 3,300 65 @ 3.400 117 @ 3,600 
4-speed manual 4-speed manual 4-speed manual 4-speed manual 
3.90: 1 4.10:1 3.94:1 3.90:1 
Toyo E-41 Pirelli Cinturato Fire~tone Sport Dunlop C-41 

5.60-13 
31.4 ft. 
3.2 
Disk/drum 
12.1 gal. 
2,094 lbs. 

16.2 sec. 
32.6 sec. 
16.8 sec. 
225 f t ., 10 in. 
160 lbs. 
53.0 mph 
26.0 mph 
23.6 mpg 
$2,035 
$2.112 

155 SR 13 
35.0 ft. 
2.7 
All disk 
10.3 gal. 
2,085 lbs. 

15.4 sec. 
31.3 sec. 
17.5 sec. 
150ft .. 7 in. 
200 lbs. 
59.5 mph. 
26.7 mph 
24.4 mpg 
$2,015 
$2,101 

200 
145 SR 13 
35.6 ft. 
3.25 
Disk/drum 
11.0 gal. 
2,103 lbs. 

19.6 sec. 
40.0 sec. 
26.4 sec. 
164 ft., 4 in. 
160 lbs. 
56.3 mph 
26.4 mph 
26.0 mpg 
$1,960 
$2,372 

6.00-13 
31.5 ft. 
3.0 
Disk/drum 
13.2 gal. 
2,170 lbs. 

16.6 sec. 
31.9 sec. 
17.6 sec. 
166 ft., 9 in. 
140 lbs. 
49.8 mph 
24.7 mph 
19.8 mpg 
$2,060 
$2,481 
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You get more for your money from NRI 

BUILD • TEST • EXPLORE All this is yours- from A chievement Ki t, to solid s tate Radi o, to training-engineered Color 
TV set-when you enroll for NRI's TV-Radio Servicing course. Other courses equally complete. Unique train
ing methods, "bite-size" texts, many personal services have made NRI the leader in its field for over 50 years. 

NRI Progra 
Makes Lear · 

Equipment Gives You Priceless Confidence, 
g TV-Radio, Electronics Fast and F · · 

NRI pioneered the idea of supplying home
study students with custom designed training 
kits to give practical on-the-job experience as 
you learn. Today, NRI's "3-Dimensional" train
ing can't be equalled. You get more value
from the exclusive Achievement Kit sent the 
day you enroll, to "bite-size" texts and custom 
training equipment. Learning TV-Radio, Elec
tronics or Communications at home is easy, 
exciting, the NRI simplified, dramatized way. 

BE A SKILLED TECHNICIAN IN AMERICA'S 
FASTEST GROWING INDUSTRY 
Regardless of your educational background, you 
can learn the Electronics field of your choice the 
practical NRI way. The NRI color catalog, sent 
to you free and without obligation, tells you how 
you can qualify quickly to be a part of the fast 
growing Electronic Age; about engineering jobs 
in business, industry, broadcasting, government, 
now offered to men without college degrees. It 
will open your eyes to the great number of suc
cess opportunities available right now in the 
high-pay world of TV-Radio Servicing, Broad
casting-Communications and Industrial-Military 
Electronics. With NRI technical training, you 
can take your choice of a wide variety of career 

CASH IN ON THE BOOM 
IN COLOR TELEVISION 
The NRI TV-Radio Servicing course 
includes your choice of black and 
white or color TV training equipment. 
Color TV needs thousands of trained 
men to keep pace with millions of sets 
being sold every year. NRI prepares 
you quickly. Cash in on the boom. 

openings or have a business of your own. And if 
you choose one of five NRI courses that include 
FCC License preparation, you must earn your 
FCC License or NRI refunds your tuition/ 

MAKE $5 TO $7 AN HOUR EXTRA 
IN SPARE TIME STARTING SOON 
Tens of thousands of NRI graduates are proof it 
is practical to train at home in your spare time. 
Keep your present job while preparing for a 
better one, and earn $5 to $7 an hour extra in 
spare time while you train, fixing sets for friends 
and neighbors. NRI shows you how. Equipment 
you build and keep becomes useful in your work. 

STEP UP TO BETTER PAY,A BRIGHTER FUTURE 
NRI can help you, but the decision tQ act must 
come from you. Decide now to move ahead . . . 
mail the postage-free card today for your FREE 
NRI color catalog. No obligation. No salesman 
will call. NATIONAL RADIO INSTITUTE, 
Electronics Division, Washington, D.C. 20016. 

APPROVED UNDER Gl BILL 
If you served since January 31, 1955, or 
are in service, check GI line on postage
free card or in coupon. 

• 
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Recreation 
Roundup 

... on the move with P S 

By HERBERT SHULDINER 

Device puts campers on the level 

You're looking at the Tell-A-Level. 
It tells you the actual distance you'll 
have to jack up your camper to level it. 
The work-saving device can be used with 
trailers of any length. It's made by the 
Yetter Mfg. Co., Colchester, Ill. 
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Four-season camper is hot item for winter sportsmen 
The new Conwed 220 is designed for use around the calendar. It has a forced-air 

heating system that will keep you cosy and warm, even in zero weather. The camper 
has sleeping space for as many as seven, and there's a complete kitchen. It's built 
by Conwed Campers, Route One, Rice Lake, Wis. 54868. 

Great idea for the slower paced 
The Federal Highway Administration 

and the state of Virginia are presenting 
to outdoorsmen a "fringe benefit" in the 
const ruction of I-66 through Arlington 
County. Hiking and biking trails will 
be added to the fringe of the highway
fenced off to protect cyclists, walkers, 
and motorists from accidents. Seems 
like a fine idea to take care of outdoors
men who like to look while they travel. 

Things to write for 
The National Coal Assn. will send you 

a list of campgrounds on strip-mine 
lands which have been opened to the 
public. Write the Association at the 
Coal Building, 1130 17th St. N.W., 
Washington, D.C. 20036. 

Updated volumes of the Snowmobile 
Trail Atlas (for Michigan, Minnesota, 
Wisconsin, and New York) are now 
available from Rockford Map Publish
ers, Inc., 4525 Forest View Ave., Rock
ford, Ill. 61108. They're $1.95 each. 

An ingenious gadget for travelers-the 

Dist-0-Map- may intrigue you. It dials 
the mileage between U.S. cities and 
shows the best routes, coast to coast. 
You rotate a disk between the front and 
back of a page to get desired mileage. 
The seven disk-shaped maps are spirally 
bound, and handling the book is a lot 
easier than the usual wrestling bout 
with a flat road map. You can get one 
from the House of Bilmar, 1200 Hutton 
Rd., Farmington, N .M. 87401, for $3.25. 

Off-season tire care 
If you haven't already done so, now is 

a good time to "winterize" your camper 
tires. The Tire Industry Safety Council 
advises that tires may be left on the 
trailer, but they should be off the ground, 
and their inflation pressure reduced to 
10 pounds. The Council also suggests 
that your tires "should be replaced if 
the tread is worn to %G-in. or less in two 
or more adjacent grooves, or-in late
model tires-to the level of the tread
wear indicators molded into the bottom 
of the tread grooves." 
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George Donehoo is Old Crow's Master Distiller. 
He is the one man who knows all the secrets that give 
our country Bou~bon its special character. 

The first scientific way of distilling Bourbon was 
invented by Dr. James Crow back in 1835. But giving 
our Bourbon a handcrafted taste is still an art. 

"Most of the people at Old Crow never stop 
working with their hands," says Donehoo. "Come 
evening, you'll find them working on their own projects." 

George Donehoo calls on the same craftsmanship 
making this barometer as he does running our distillery. 
For a set of the plans, write: Old Crow, Box 531, 
Frankfort, Kentucky 40601. 

KENTUCKY STRAIGHT BOURBON WHISKEY. 86 PROOF 
DISTILLED AND BOTILED BY THE FA ... OUS OLD CROW DISTILLERY CO •• FRANKFORT, KY. 

• 
enw o 

+H 1 Trace baromete'r 
~ pattern on a good 

piece of mahogany. 

Saw outside the 
Jines. Make holes 
for instruments with 

1 ~ Y drill and coping saw. 

® .).___ Fine sand. Stain. 
~~-=~~' Insert instruments. "'A ~ 1\\\'1'1 
'( .A r; And now it's 
~ getting on toward 

L______a.·~=---' Old Crow time. 

Old Crow 
Handcrafted Bourbon 

OLDCROJ 
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DON'T 
SHOOT! 

TRYCASITE 
un 

/ 
rune-

If your car stalls, 
coughs, sputters - don't shoot, 
sell it or give in to the expense 
of a mechanical tune-up without 
trying Casite Tune-Up first. The 
problem could simply be a little 
dirt in the wrong place - easily 
cleaned by Casite Tune-Up. 
Casite Tune-Upfreesstickyvalves 
and rings, cleans dirty carburet
ors and PCV valves, dissolves and 
flushes away gum and varnish 
deep inside the engine to restore 
full pep and power, makes your 
car run smoother and start easier. 
No risk ... Results guaranteed or 
your money back double! 

Buy it at your Service Station 

Out-filters them all ! 

s-HA-S-T-I·N-G-~> 
DENSITE FILTER 

Heavy duty, depth-type- traps dirt other filters 
miss. The proof is on the dipstick. 

HASTINGS MANUFACTURING CO. 
HASTINGS. MICHIGAN 49058 

PISTO N RINGS • FILTERS • CASITE ADDITIVES 

50 I POPULAR SCIENCE 

Detroit Report ... 
CHRYSLER'S R429 MINICAR will be built in a two-door 
version only. Chrysler is debating right now 
whether to build a station wagon in addition to the 
sedan, but leans toward the single body style, at 
least for production startup late next year . Unlike 
Ford, which dropped the Cortina when the Pinto came 
out, Chrysler plans to keep selling the Colt and 
Cricket imports after the R429 appears. Chrysler will 
let the market demand for each oar decide its tate . 

Traffic deaths will most certainly go up 
in the coming year despite any safety 
measures the government may take, says 
one of Detroit's top auto safety men. H e 
blames the boom in sales of smaller cars 
for the predicted increase. According to 
this expert, a recent New York State 
study shows that chances of serious in
jury or death-in an accident- are three
to-one greater in cars of 2,000 pounds 
than in 4,800-pound standard-size cars. 
Small cars are simply more vulnerable
a seJijng point for big cars that Detroit 
judiciously avoids. 

You' ll see an end to the high cost and 
annoyance of those low-speed. ch<.lin
reaction accidents. New bumpers that 
can withstand a five -mph barrier crash 
without damage are coming. Look for 
General Motors to switch all their bump
ers to this five-mph capability next fall. 
Ford, Chrysler, and American Motors 
are working hard on the problem, too. 
Biggest hangup so far is getting the 
bumper on one car to meet the bumper 
on the next. With nosedive and rear-end 
lift during braking, bumpers must cover 
a lot of space. Bumper s tandards are 
being written now to cover this problem. 
Final designs will be shock-absorbing 
bumpers tha t will cushion impact and 
retract up to six inches without hitting 
sheet metal, then automatically return 
to original position. All bumper facings 
will probably be rubber-covered. 

Ford predicts that small cars will take 
30 percent of the market in 1971. with 
most of the added sales stolen from the 
standard-size part of the market. Sales 
of standard cars have been falling for the 
past 10 years. Right now they are taking 
about 40 percent of the market. their 
lowest share in history. As sales of small 
cars grow. this share will continue to fall, 
s ince both the intermediates and sporty 
ears are expeded to continue selling a t 
present levels . What is the future of the 
standard car? Look for some model lines 
-especially in the medium-price range 
-to be dropped in corning years. Look 
for the low-priced standards to become 
even more luxurious. Finally, look for 
more expensive luxury cars, with price 
tags breaking through the $10,000 level. 

Oldsmobile continues to search for a 
l'ombination that will be a big seller in 
Olds' traditionally high end of the small-

car market. Olds planners are nearly 
stumped in corning up with a car that 
will compete in the economy market, yet 
s till carry Olds' higher price tag. One 
result: The division has just about given 
up on building a sedan, and instead 
turns its attention to two-seat sports 
models. One suggestion is a two-seater 
made from a cut-down Carnaro chassis. 
This kind of vehicle would be unique in 
General Motors, yet still use body and 
suspension parts now in production. 
The earliest that this sports car could be 
ready for production would be for the 
1972 model year . 

• 

Pontiac planners have second thoughts 
about "Cirrus'' as a name for their new 
l970lf2 compact car. Although widely 
known as a type of cloud, Cirrus has 
some dictionary meanings that are not 
the kind of thing you want to call a car. 
Also, Cirrus sounds very close to a Yid
dish word that means " trouble." Pontiac 
has a special role for the name 
"Poncho." Poncho was boosted as a 
name for this car, but ruled out for 
now: Pontiac still had hopes of getting 
its version of the Vega within two years, 
and naming it Poncho. Last-minute de
cisions, however, may drop Cirrus and 
use Poncho for the 1970lf2 compact. 

Chevrolet engineers tried every com
bination of engine placement possible 
when designing the Vega. That's one 
reason why the final Vega engine was 
made in complete reverse of earlier pro
totypes. One early layout had a rear 
engine placed in fore-aft position with 
an integral transaxle. With the engine in 
t his position, the carburetor was on the 
d rivN side. just where it should be for 
best connection to the accelerator. But 
when the front-engine layout was adopt
ed, the carburetor was on the wrong 
side. As a result, intake and exhaust 
manifolds. carburetor, engine porting 
and spark plugs all had to be reversed. 
It is interesting that Ford was also de
veloping a rear-engine design for its 
Pinto at precisely the same time, then 
made the change to front engine midway 
in the program. 

Detroit Editor 
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Want to know how to rustproof your tools? Keep your concrete driveway 

from cracking in the winter? Purify water? Metallize baby shoes? Preserve 

fence posts? Repair stucco? Make fabrics flame resistant? Make prints 

without negatives? Make a great cleaner for grimy handyman hands? 

Here are over 700 pages of formulas, tips, 
shortcuts and ideas to make all your home and 
workshop jobs easier, more professional-and to 
save you money, too! 

Yes, if you ever do jobs around home yourself, you need this book. It 
is by far the most comprehensive encyclopedia of how-to information 
ever put together. It covers an almost unbelievably wide range of 
home and workshop subjects. And much of the information you get 
here is extremely hard to find anywhere else. 

FORMULAS 
You get formulas on all kinds of do-it-yourself projects. For example: 
oil paint for concrete floors, coloring metals with chemicals, lifetime 
photo prints, invisible inks, cold putty, septic tank chemicals, mildew 
control, fire-resistant paints, mosquito repellents. And there are hun
dreds more. 

METHODS 
You get methods for sealing plaster walls, buffing hardware, removing 
rust from tools, coloring fireplace flames, making saddle soap, 
antiquing copper, reinforcing concrete, cleaning household metals, 
making paraffin fire-starters, mixing custom colors. And there are 
hundreds more. 

MONEY-SAVING IDEAS 
In addition, the book tells you how to use inexpensive household 
chemicals to do a thousand and one jobs around your home and shop. 
Salt, for example, is good for removing ink stains, patching plaster, 
killing weeds, cleaning brass, lengthening the life of cut flowers and 
boiling eggs without cracking. 

All the what-to-do and how-to-do-it information in this book is on 
a professional level. The author, Kenneth Swezey, is a long-time con
tributor to Popular Science Monthly, has written for Life and other 
magazines, and his articles and experiments have been used by such 
people as John Kieran (radio and TV encyclopedist) and Lenox 
Lohr of the Chicago Museum of Science and Industry. He has even 
been praised by A /bert Einstein. 

TABLES OF INFORMATION 
There's even more to help you in this book! Over 75 valuable tables 
of information. For example: grinding wheel speeds, tap drill sizes, 
tables of freezing mixtures, lathe cutting speeds, hack-saw blade 
selector, copper wire sizes. And there are dozens more. 

And, you ·won't be bored if you read this book for fun. You get 
some unusual and exotic formulas (yet every one of these is practical 
and workable, too). How to make paint out of cottage cheese. How 
to make soap that floats. How to change the color of flowers. In fact, 
almost everything except a formula for changing base metals into 
gold. (But you do find out how to test for gold and silver.) 

For all this - for this most comprehensive of all do-it-yourself 
books- you pay just $7.95. You'll save the price of the book over and 
over again- from the very first time it helps you with a home or 
workshop project. Order your copy today. 

R 

" A book that you wonder how you ever lived 
Without!" Portland (Maine) Telerram 

" The scope of this book is so great that It could. 
become the most widely used volume in the 
home." Ft. Wayne News-Sentinel 

" Has to be seen to be believed .• • it is quite prob· 
able it will be irresistible to the homeowner." 

Los Angeles· Herald-Examitrt~r 

" A how-to-do-it library all by Itself!" 
(Bethany, Ill.) Echo 

~ ~ I BOOK DEPARTMENT PS
1170 I 

I 
44 Hillside Avenue, Manhasset, N.Y. 11030 

Please rush my giant copy of FORMULAS, METHODS, TIPS I 
I AND DATA FOR HOME AND WORKSHOP by Kenneth Swezey I 

postpaid. I enclose $7.95 in full payment. If not delighted, 1 I may return book within 10 days for full refund. I 
I Name I 
I Addres I 
I City· _ _ _ _ _ _ _..tate Zip, ___ I 

Moner back In 10 clars If not completelr satisfied. L...------------.1 
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Taking Care 
of Your Car 

Good hints others have used 

Got a car t ip? We pay $25 for each one 
accepted. Send it to Car Care, PoPULAR 
SciENCE, 355 Lexington Ave., New York, 
N.Y. 10017. None are returnable. 

To clean your wire wheels, shoot the wheel 
with detergent or Gunk first, then clean 
w ith a bottle brush, shortened and insert
ed in a small electric drill. Wash with 
clear water and the , wheels look like new. 

When applying body filler to extensive 
body damage on the sides of doors and fen
ders, try covering the filler with a sheet 
of wax paper and then smoothing it with a 
straightedge until i t begins to harden. 
52 I POPULAR SCIENCE 

TRUNK 
LID 

METAL 
SCREWS 

RING 

NAIL 
LOCKING 

PIN 

""'/-- BRACKET 
1te" STEEL 

STRAP 

BRAZE 

Suspect someone is making off with your gasoline? Gas-filler doors on late-model Ford 
cars (and others with the filler cap hidden by a hinged license plate) can easily be 
made tamperproof with the addition of a steel p in and bracket as shown above. The 
pin, hidden by the trunk lid, locks the plate in closed position. As long as the trunk i~ 
locked, the gas-filler door cannot be opened without using a pry bar. 

You can use a curved brake-adjusting tool 
to remove door handles, chrome molding, 
and molding snaps if you don't have the 
proper tool for each job. You'll find that 
th is substitute works almost as well. 

Floor mats creeping up on the pedals? Snap
fastener kits sell reasonably at most hard
ware stores. Install the snaps on the floor 
and mat, and those writhing mats wi ll never 
wriggle under your feet aga in ! 

Better replacement bulb: Next time you 
burn out a 1034 combination brake-and
stoplight bulb, replace it with a 1157. Most 
shops now stock it. You'll find that the 
1157 lasts longer, may even cost less. 

Bubbles in your vinyl auto top? Purchase a 
small syringe tube at your local drug
store, puncture the offending bubble, fill 
the void with vinyl-top cement, and your 
troubles should be about over. 

CopyroghtL'd ma.enal 



But if your idea of "rapping" is honest talk and getting 
into someone's head, maybe you'll give Rei-Tan flavors 
an audience, too. 

Because they're into the same kind of honesty. Like 
honest taste. And an aroma that tells it l ike it is. 
There are now four Rei-Tan Tips. New cherry, menthol, 
and aromatic. And regular. 

They're mild in taste but heavy in satisfaction. And 
wherever your tastes are at in flavors, one of ours will 
satisfy one of yours. 
So get Rei-Tan Tips. 
And instead of knocking on some door, you'll get to 
where someone's really at. 
What could be a better reason to smoke one? 

C.opynghred m< 'nJ.i 
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it causeit 
works like a 

a car 
..• or for many other good reasons. 
Ford's Twin-1-Beam suspension is one 
reason. But there are many more. We call 
them better ideas. For instance: 

Biggest cab of any pickup. 
Combined headroom, legroom, shoulder 
room and seat height dimensions exceed 
those of any other pickup cab. 
Only Ford has Twin-1-Beam independent 
front suspension. 
Wheels step over 
bumps independently 
to smooth the ride. 

Levelest, quietest ride of them all. 
Virtually no nosedive on braking, Jess side
sway on curves. Independent tests proved Ford 
is quieter than all other leading pickup makes. 

A better idea for safety: Buckle up. 

Most luxurious. 
Choose from four 
levels of luxury .. . 
all the way up to 
the unique Ford 
Ranger XL T, most 
luxurious pickup 
ever built. Distinctive good taste marks the XLT: 
wood-tone accents, thick-pile carpeting, deep
cushioned seats upholstered in pleated cloth and 
vinyl, plus luxury options like AM/FM stereo and 
air conditioning. 

1-beam front axles. 
A Ford exclusive. Both axles are drop-forged 1-beam 
design. Everybody's big trucks use 1-beam 
front axle design for greater strength. 

Radius rods help hold alignment 
better than any other front sus
pension system. Only Ford 
pickups offer radius rods. 

Self-energizing brakes stop quickly, smoothly, 
with little pedal pressure. Self adjusting for 
lower service costs. 

Welded, instead of bolted, pickup box 
stays strong, resists working loose, means 
greater quietness, less chance of rust. 

Leaf-type rear springs, like all big trucks use, for 
better stability. Exclusive Flex-0-Matic 
rear suspension, standard on F-250 
and with heavy-duty 
springs on F-100, keeps 
the ride smooth, with 
or without a load. 

Make sure your next pickup includes the better ideas 
you get only from Ford. See your Ford Dealer for 
the pickup that works like a truck, rides like a car. 

FORD 
PICKUPS 

' 
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What are they worth to you? 
To find out, we surveyed America's major producers of 

consumer products. Result? Consumer pressure is making some warranties 
better, but there's still plenty of room for improvement 

By HERBERT SHULDINER 

If the words "warranty" and "guarantee" confuse you, don't be ashamed to admit 
it. The way these synonyms are used today by manufacturers and sellers of the 
things you buy, they can mean a valuable assurance of product reliability and 
satisfaction or they can be empty of any meaning whatever. And that's why con
sumer groups, state and federal agencies, and Congress are all spurring important 
reforms in warranty protection for the products you buy. 

Some of these reforms have already begun to show up in revamped warranties 
that spell out more clearly the extent of your insurance, and that increase the 
protection you get. A survey, just completed by PoPULAR SciENCE, of leading com
panies who manufacture, distribute, or sell big-ticket products shows that buyers 
of color TV sets and auto tires are the principal beneficiaries of these better 
warranties. For example: 

• One TV manufacturer now pays dealers to repair color sets under warranty. 

• Over-the-counter exchanges of defective radios, recorders, and phonographs 
have been instituted by two companies. 

• An electronics giant has offered its customers a money-back-guarantee trial 
period to evaluate its color TV sets. 

• Two important rubber companies have liberalized exchange procedures for 
defective tires. 

• Several important appliance and power-equipment manufacturers have new 
programs to make parts and service under warranty more available to customers. 

• A growing number of firms are simplifying warranty language so it can be 
more readily understood by the average consumer. 

Despite these few bright spots, the PS survey on warranty services revealed 
these ominous facts: 

• Free-service protection is being cut back at a time when products are be
coming more trouble-free for longer periods. For example, the 5-year/50,000-mile 
automotive power-train warranty is disappearing. [Continued] 
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How Our New Warranty Law Would 

By SENATOR 
WARREN G. MAGNUSON 

Senator Magnuson is co-sponsor, 
with Senator Frank E. Moss, of the 
Consumer Products Warranty and 
Guaranty Act, currently awaiting 
action by the House and the 
President 

the legal beagles who drafted the warranty have chosen 
words that don't even promise the piano is fit to do the 
job you bought it for. 

But if the Magnuson-Moss Warranty and Guaranty Bill, 
which the Senate passed eariler this year, becomes law, the 
warranty game will have to be played by different rules. 
Such products as automobiles, major appliances, tires, lug
gage, clothing, and many other products are covered. No 
longer will manufacturers and sellers of consumer produ cts 
be able to give glowing promises in the bold print of the 
warranty and then blithely snatch them away with the 
foggy fine print. 

"Guaranteed for 10 Years" reads the bold-faced type on 
the warranty that accompanies the new piano for your 
living room. So you tuck it away in a safe place, confident 
that you'll have no worries if the instrument quits working. 
But are you in for a surprise the fi rst time the instrument 
hits a sour note; and you retrieve the warranty card! 

This legisl ation would end such confusing and misleading 
practices. It will require clea r statements as to what you can 
reasonably expect from wa rranties covering all the products 
you normally use. Suppliers gua ranteeing these products 
will be requi red to use ' 'full" or ''parti al" labels on their 
warranties on all products that cost $5 o r more. If the price 
is less than $5, the manufacturer won't have to affix these 
labels, but his warranty must not be composed in a way that 
cou ld mislead you . 

The fi ne print tells you to bring the piano to the factory 
if you want to have it repaired. And to add insult to injury, 

Such clearcut labels would let you seek protection against 
a defective product by shoppin g for a "full" guarantee, 

WARRANTIES-What are they 
worth to you? 

[Continued] 

• Allowances are inadequate for 
consumer inconvenience caused by 
malfunctioning products. Nobody re
pays your cab fares when your car 
goes back to the dealer for warranty 
work. 

• Consumers who purchase prod
ucts tha t don't work because of manu
facturing defects are additionally bur
dened with shipping or other expenses 
in order to obtain adequate repairs or 
adjustments. 

• Rarely can you get your money 
back, or even receive an exchange, if 
you purchase a big-ticket item that 
turns out to be a lemon. If you get 
stuck with a chronically malfunction
ing product, chances are that most 
manufacturers will do no more than 
keep taking it back for service-unless 
it becomes economically advanta
geous for them to do otherwise. 

• Consumers are often taken ad
vantage of by dealers when they at
tempt to have defective or mal
functioning products repaired under 
warranty. Many tire dealers, for in
stance, will tack on an unauthorized 
service charge for labor involved in 
replacing a defective tire. 

• Consumers are not guaranteed a 
minimum amount of use from a prod
uct, and ra rely receive warranty ex
tensions for down time. Mrs. Virginia 
Knauer, special assistant to the Presi
dent for consumer affairs, told the 
56 I POPULAR SCIENCE 
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Senate Consumer Subcommittee, 
headed by Sen. Frank E. Moss, of a 
man who owned a refrigerator which 
apparently spent more time in the 
shop being repaired than in his home. 

"When the man came to pick it up," 
she says, " the repairman said 'Oh 
that is going to cost you money. Your 
warranty is over.'" The refrigerator 
had been in use for less than half the 
time covered by the three-year war
ranty. Mrs. Knauer's office interced
ed with the president of the company 
and the warranty period was extended 
for a year and a half. 

• A large number of disclaimers, 
still used in warranties, tend to de
ceive consumers into thinking they 
have more protection than they ac
tually have. Mrs. Knauer told the 
Senate subcommittee that "the fine
print trick, in actuality, can nullify 
the essence of a guarantee. As it has 
been said, " the bold print giveth and 
the fine print taketh away." 

• Many guarantees give free re
placement parts, but charge for in
stalling them. A 25-cent part will be 
given to you without cost, but with a 
$5 or $10 labor charge tacked on. 

• Some products, like campers, 
snowmobiles, or automobiles, carry 
multiple warranties. Tires, batteries, 
and engines may all be guaranteed by 
separate companies. This can confuse 
the owner of the vehicle when trying 
to get warranty service on various 
components. 

A substantial segment of industry 
is attempting to do away with these 
warranty abuses. One of the biggest 

warranty innovations was made re
cently by RCA. They now pay deal
ers to repair defective TV sets under 
warranty. That means your repair
man can't lose money putting your 
set in shape no matter how long it 
takes him. 

What's more, you don't have to go 
to any designated repair shops. You 
can have it done by any recognized 
service agency you choose-RCA or 
otherwise, and the bill is paid direct
ly to the repairman. 

RCA has also established an over
the-counter exchange service for ra
dios, tape recorders, and hi-fi sets that 
may become defective within 90 days 
after purchase. 

Magnavox has instituted a similar 
exchange program for replacing de
fective table radios, recorders, and 
portable phonographs. 

G E has introduced another highly 
innovative warranty. It offers a "30-
day money-back" guarantee of con
sumer satisfaction on its color TV 
sets. If you don't like the way the 
set performs during the first 30 days 
you can return it and get your money 
back. The money-back guarantee is 
not available in New York, New Jer
sey, or Connecticut, however. 

Breakthrough in tire guarantees. 

Goodyear and Uniroyal have abol
ished, for the first 20 percent of tread 
life, the usual prorated method of 
charging for the replacement of de
fective tires. Previously, when defec
tive tires were replaced, you paid part 
of the costs-for the tread life used. 

Copynghted matenal 



Protect You 
or warranty. (There is no difference between a warranty and 
a guarantee). 

The "full" guarantee would entitle you to free repair or 
replacement within a reasonable time should the product 
quit working. And the company that backs the product 
won't be able to impose any unreasonable requirements 
upon you when you ask them to make good on their war
ranty-require you, for example, to bring the piano to their 
factory in order to get it fixed. 

At the same time, you'll be able to tell easily when you're 
not getting this protection. We're not going to make manu
facturers give fu ll guarantees if they don't choose to do so. 
The "partial" and "full" labels are designed to help you 
readily differentiate between full-insurance protection and 
something less than complete protection against defect or 
malfunction. 

Another important aspect of the new consumer protec
tion is a provision which prohibits anyone giving a warranty 
from disclaiming in any way the fitness of the product to do 
the job for which it was intended. A piano will have to 
make music. 

What happens if people giving warranties don' t play the 
game under the new rules? The Federal Trade Commission 

and the justice Department are empowered to take action 
against such individuals. In addition, you, the consumer, 
receive the means to help yourself. If the supplier of a 
product doesn't do what he has promised in his warranty, 
you can afford to go to court. Any consumer who success
fully proves his case in court will recover reasonable at
torney's fees (based upon actual time spent by the attorney, 
not upon the size of the settlement) and other costs con
nected with the suit. 

It will cost a company that doesn' t live up to its warranty 
or service-contract obligations. When the warranty legis
lation is finally law, any recalcitrant auto dealer or manu
facturer failing to repair a new car with peeling paint, or 
brakes that pull to the left, may find himself having to tell a 
judge why he failed to do what was promised in his war
ranty. After talking to the judge, the dealer or manufacturer 
will think twice about doing a sloppy job, or not doing any
thing at all, the next time someone brings a car in for 
warranty repairs. 

As you can see, this protection is not radical. The new 
standards merely set up some sensible rules for playing the 
warranty game-rules designed to let you know what you're 
getting, so that you can make wise consumer choices. And 
importantly, it gives you the means to enforce warranty 
rights when they are breached. I only hope that the House 
acts on the Senate-passed Magnuson-Moss bill so that 
American consumers will finally have a chance of playing
and winning-the warranty game. 

Both companies now replace a tire 
without charge if it fails in the first 
20 percent of its tread life because of 
a manufacturing defect. 

At the same time, Goodyear has 
discontinued any allowances for tires 
with only 1/16 inch of tread remain
ing. Goodyear considers that such 
tires have given their full tread life 
and should be replaced for safety's 
sake. 

tection he is getting with his pur
chase. These firms include giants like 
Sears and Montgomery Ward, whose 
marketing practices have a wide im
pact on the nation's buying habits. 

The language barrier is perhaps the 
biggest obstacle you run into in try
ing to understand warranties. A 
cheap watch recently purchased by a 
PS editor was accompanied by a gold
colored "guarantee." Its provisions: 

Other companies are setting up new 
programs to make it easier for their 
customers to obtain parts and service. 
John Deere now includes tires and 
tubes in its own warranties. Deere 
did this because it found that al
though the rubber products were war
ranted by the manufacturer, few tire 
dealers stocked lawn and garden tire . 
Sizes. 

Where to get your products ser
viced when you're hopping around? 
One company has come up with a 
unique solution. A "world" warranty 
has been created for Nikon cameras. 

And there's also an effort on the 
part of some firms to accept responsi
bility for extra expenses you incur 
when their products fail. Volkswagen 
recently started reimbursing its cus
tomers for towing costs necessitated 
by breakdowns following malfunc
tioning of parts under warranty. 

Simplifying the language · 

Perhaps most important, a small 
but influential group of firms has sim
plified the language of its warranties, 
so that the average consumer can bet
ter understand exactly how much pro-

One example Sears president Ar
thur M . Wood gave PS was the war
ranty on a dishwasher. The old one 
took up most of a page. The new one 
is just six simple lines. And this sim
ple warranty becomes part of the 
pitch Sears salesmen make. Wood 
feels that Sears service is an impor
tant part of its success in selling. 
"After all we're in competition with 
a great many distributors," he says. 
"We think it wise to tell the customer 
just how far Sears goes." 

If the watch failed, he could return it 
with $2 and the maker would bill him 
for repair charges. If he thought that 
cost too high, they would return the 
watch with "free" replacement parts 
so he could fix it himself. 

Contrast this with thewarranty that 
accompanies an AR amplifier. 

"Guarantee: The workmanship and 
performance in normal use of the AR 
amplifiers are guaranteed for two years 
from date of purchase. This guaran-

[Continued on page 134] 

" And if you' re not completely satisfied, just let us know and we'll apologize. " 
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How Science 
ill Foil the 

SKY ACKERS 
To see how new techniques and 
technology will thwart a potential air 
pirate, start here 

By PAUL WAHL 
ILLUSTRATION BY ROY DOTY 

I! 



Ninety-seven passengers showed up 
for the flight, but 96 were on the 
Miami-bound plane when it took off 
from a New York airport one recent 
evening. Left at the gate, in the cus
tody of two deputy U.S. marshals, 
was a gun-toting traveler. They 
nailed him after the loaded .38 re
volver in his shoulder holster trig
gered a new weapons detector-one of 
the ingenious countermeasures de
vised by science to keep in-flight 
crime from getting off the ground. 

Since 1968, when it became epi
demic, the chronic disease of air pi
racy has grown into a worldwide 
problem of frightening proportions. 
Being aboard a plane shanghaied to 
Havana by an individual with a 
grudge is bad enough; being held hos
tage by terrorists who skyjack your 
plane as a form of political blackmail, 
as in the recent spate of Mideast inci
dents, is far worse. 

The only real defense now at hand 
is the anti-hijacking system devel
oped last year by a special task force 
of the Federal Aviation Administra
tion and currently used by several 
U.S. airlines. How can it stop a po
tential air pirate before he can board 
the plane? The technique is illustrat
ed on these pages. 

The personal approach. This anti
hijacking system relies heavily on be
havioral screening of passengers. Psy
chological studies by the FAA's Office 
of Aviation Medicine show that sky
jackers have certain behavior pat
terns, readily spottable with simple 
techniques. Since general awareness 
of these behavior-detection proce
dures m~ght ruin the system's ef
fectiveness, the details are closely 
guarded. 

New Orleans International Airport 
was the first at which all commercial 
flights were screened for potential air 
pirates. Specially trained observers, 
posted in various parts of the terminal 
or circulating in the crowd, watch 
passengers for signs of skyjacker be
havior. When a suspicious character 
is spotted and reported, airport offi-

cers ask him to walk through one of 
13 weapons-detection stations. 

If he is carrying a mass of fer
rous metal that could be a concealed 
weapon, a blue light flashes and a dial 
indicator jumps. The suspect is then 
interviewed and asked to identify 
himself and produce the metallic ob
ject. Should he refuse to cooperate 
at any point, he is denied boarding 
privileges. Deputy U.S. marshals 
make a personal search of the sus
pect and arrest him if he is armed. 

Some airlines, at other airports, 
use the FAA anti-hijacking system on 
a limited basis (not all flights are 
covered) , with a slightly different 
weapons-screening procedure. At the 
boarding gate, all passengers for a 
given flight must walk single file 
through a weapons-detection station. 
If a passenger, previously spotted as 
fitting the skyjacker behavioral pat
tern, also triggers the weapons detec
tor, he is detained. 

The FAA says that although nearly 
50 percent of air travelers carry 
enough ferrous metal (usually harm
less iron or steel items) to set off the 
weapons-screening device, fewer than 
0.5 percent simultaneously exhibit 
skyjacker behavioral characteristics 
and trigger the detector. 

Reportedly, no U.S. flight whose 
passengers were given this preboard
ing screening has ever been sky
jacked. Operation of the system, how
ever, seems to be a sometime thing 
with U.S. airlines that have adopted 
it. In each of several recent incidents 
of air piracy, it was explained that the 
anti-hijacking system was not in use 
on that particular flight. 

The weapons detector. In the FAA 
!'lystem, this is a magnetometer spe
cially adapted as a walk-through sta
tion. It consists of a monitor connect
ed to two detector "towers" - slender 
aluminum poles 72 inches high- at 
either side of ·a passage 36 inches 
wide. Inside each tower are four 
sensors ( magnet~c detectors) . 

Unlike other metal detectors, this 
Continued 
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ma gnetometer is a passive device-it 
generates no energy of its own. Any 
iron or steel object between the tow
ers creates disturbances in the earth's 
magnetic field, which, together with 
the field radiating from the ferrous 
mass, are sensed by the detectors and 
transmitted to the monitor control. 
Signals amplified by the monitor pow
er supply drive a meter read-out and 
trigger an alarm circuit to flash a blue 
light. 

The magnetometer is fine-tuned to 
detect weapon-size masses of ferrous 
metal. It cannot, however, discrimi
nate between a concealed weapon and 
an innocent iron or steel item of like 
mass. 

Infinetics Inc., of Wilmington, Del., 
makes the Friskem Walk-Thru Sta
tion, the magnetometer weapons de
tector selected for the FAA anti-hi
jacking system. It sells for less than 
$1,000. Recently, the Schonstedt In
strument Co., R eston, Va., started 
marketing a similar magnetic detec
tion device, the Searcher. 

All-metal detectors. In J apan, 
they're installing a home-grown weap
on detector, the Densok Magnetic 
Eye, at airline boarding gates. First 
used by J apan Air Lines at Tokyo In
ternational Airport last July, it is an 
active-field all-metals detector. Pas
sengers walk through a rectangular 
pipe frame- 39 by 94 inches- that is 
actually a coil creating a weak elec
tromagnetic field. If any metal ob
ject of a size within the system's 
sensitivity range is carried through, 
it will vary the inductance of the de
tector coil and trigger the alarm unit. 

Mounted on the ceiling above the 
detector, the alarm unit has three red 
lights like the stop signals on a car. 
60 I POPU!.AR SCIENCE 
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Disturbances in earth's magnetic field are 
sensed by magnetometer (above, left) when 
weapon passes between its detector towers 
(center). Nightstick magnetometer (below, 

One lamp lit indicates a knife; two 
lamps, a pistol; three lamps, a large 
firearm such as a shotgun. In each 
case, of course, it might be some other 
metal object of equal size. 

A product of the Densoku Measur
ing Instrument Works, Tokyo, the 
Densok Magnetic Eye costs $1,200 in 
Japan. 

The British-designed Diver anti
hijack system-like the Densok, an 
active-field all-metal detector- has 

. . .... 
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Short-pulse X-ray system for screening of 
baggage uses tiny dose of rad iation- ex
posure is 50 billionths of a second-to 
produce an X-ray image of bag's contents 
on fluoroscope-type screen. This image is 
viewed by a TV camera and d isplayed on a 
monitor screen for inspection. System will 
not fog or damage film in your luggage. 

(4 IN EACH 
TOWER) 

left) can pinpoint weapon's location. Active
field metal detector (above, right) creates 
its own magnetic field and signals when a 
weapon carried through disturbs it. 

the most elaborate signal array of any 
weapons-screening device now made. 

Its two detection pillars, six feet 
high and 33 inches apart, flank the 
departure gate. Any metal object 
brought into its magnetic field is mea
sured by the detection pillars, whose 
signal is converted by the amplifier 
into a meter reading and visual I 
audio alarm. 

Location of the metal object on a 
[Continued ou pttge 123] 

. ./. . 

TV MONITOR 

- -""' .. ,.- •• 

X-RAY HEAD · :· 

:• ... 

. 
• 

••• •to 
• 

Copyngh1ed matenal 



• 

How New eather Satellites 
ill Give You ore Relia le 

Forecasts By DR. WERNHER von BRAUN 
NASA Deputy Associate Administrator 

PS Consulting Editor on Space 

The new operational ITOS "second-generation" 
system promises better and longer-range predictions

and soon you'll be able to plan a good-weather 
vacation two weeks in advance 

Ten years have elapsed since TIROS-1, our first weather satellite, opened 
a new era in meteorology. In less than another 10 years, weather satellites 
will tell you whether you will have a rainy vacation if you leave two weeks 
from now. 

Since April 1, 1960, 23 meteorological satellites have returned more than 
a million pictures of the earth's cloud cover, and a wealth of other data for 
weather forecasting and research. During those 10 years, weather satellites 

- \1--7~ . 
~ 

Newest weather satellite is boxlike, RCA-built ITOS-1. It views 
earth's clouds by day with four TV cameras (at left and right of 
opening); by night, with two scanning infrared radiometers (on 
each side of flat-plate radiometer at center of bottom), like one 
seen close-up in top view at right. Flywheel, in view at lower 
right, helps keep the camera-studded side of ITOS-1 facing earth. 



In total darkness, Hurricane Celia of 1970 
(the wh ite mass near lower center) is spot
ted off Texas coast by ITOS-1 satellite. 

Ten Years of 
Weather 
Satellites 
Hatbox-shaped TIR
OS-1 of 1960, first 
of our weather sat
el lites, was experi
mental version. 

Nimbus type of 1964 and later has tested 
advanced sensing and TV equipment for our 
operational systems of weather satellites. 

ITOS satellite of 1970 is a prototype of 
ESSA's new fleet of Improved TIROS Oper
ational Satellites for weather watching. 
62 I POPULAR SCIENCE 

have saved countless lives through 
early hurricane warnings. They have 
helped airline pilots circumnavigate 
storm fronts over oceans and thinly 
populated areas. They have aided 
shipping by revealing ice conditions 
in northern passages and in bays and 
estuaries. And still better satellite 
weather forecasting is on the way. 

Not only will this aid your personal 
planning; it will be worth money. An 
accurate five-day forecast probably 
would save between $2% and $5% 
billion yearly in the U.S. alone, and 
perhaps $15 billion for the entire 
world. Most of the savings would be 
in agriculture, the construction in
dustry, and government operations 
such as flood control and water man
agement of hydroelectric lakes. Since 
the capital investment for a good glo
bal weather-forecasting system should 
be less than a half-billion dollars, the 
payoff is impressive. 

How weather satellites began 

First orbital pictures of the earth's 
cloud cover, crude but encouraging, 
were obtained by Explorer 7-a 92-
pound wheel-shaped satellite devel
oped for NASA by the Army Ballistic 
Missile Agency, and orbited by a 
three-stage Juno-2 rocket in October 
1959. 

TIROS-1 was designee! to get down 
to serious work in weather observa
tion. It was the first of a spectacular
ly successful TIROS family of 10. 
"TIROS" stands for Television Infra
red Observation Satellite- and, from 
TIROS-2 on, all carried infrared sen
sors to measure heat radiated by the 
earth's surface, in addition to their TV 
cameras. 

In 1963, TIROS-8 was the first to 
use a new camera system-the Auto
matic Picture Transmission (APT) 
system-whose cloud pictures could 
be received by small inexpensive 
ground stations. 

TIROS-9 of 1965 introduced anoth
er radical improvement. Earlier 
TIROS spacecraft could observe only 
about 20 percent of the earth's surface 
in one day. Their sensors and TV 
equipment looked out through the 
base of the wheel-shaped, spin-stabi
lized spacecraft, and pointed away 
from the earth much of the time. Even 
when they could view the earth, they 
seldom looked straight down; to inter
pret data meaningfully, coordinates 
had to be transformed. 

Instead, TIROS-9 carried its two 
cameras in the wheel's rim, 180 de
grees apart. Orbiting on its side, it 
rolled around the earth like a wheel, 
pointing first one camera and then the 
other at the earth. Its polar orbit, put
ting the sun behind the c 'm~ras view
ing ~unl'" f'a .. th. co<stant1y shifted 
westward due to the e<tr~ h's rotation. 

Thus TIROS-9 could photograph the 
entire sunlit surface of the earth each 
day. 

The time for weather satellites to 
"go operational" had clearly come. 

First operational system 

On Feb. 3, 1966, ESSA-1 went into 
orbit. ESSA stands for the Depart
ment of Commerce's Environmental 
Science Services Administration, then 
newly created, with which the U.S. 
Weather Bureau had been consolidat
ed. Now that NASA had demon
strated the feasibility of real-time 
meteorological observations from or
bit, ESSA assumed the role of putting 
that new capability to work. 

Since ESSA took over, no major 
storm on earth has gone undetected. 
Warnings based on satellite data have 
averted innumerable deaths, injuries, 
and losses of property. In one dra
matic instance in 1968, ESSA-6 was 
credited with saving the Mexican 
cities of Gomez Palacios and Torreon 
when its weather pictures, from a 
height of about 900 miles, helped Mex
ican authorities manage a reservoir 
that threatened to break its dam and 
inundate the two cities. 

Under ESSA's aegis, the Automatic 
Picture Transmission system has be
come so popular that 510 APT ground 
receivers are now in operation in more 
than 50 countries. At international 
airports they serve for the weather 
briefing of transoceanic-flight crews. 
The Air Force has found the satellite 
pictures helpful to detect local breaks 
in bad weather, for otherwise-impos
sible ground-support operations. 

NASA tests refinements 

While TIROS satellites evolved 
into the operational ESSA system, 
NASA experimented with more-ad
vanced sensing and TV systems. 
These went aboard non-spinning 
Nimbus spacecraft-easily three times 
as heavy as the TIROS/ESSA satel
lites, but offering the advantage of ~ 
stable earth-looking platform. 

Nimbus 1, launched in August 
1964, carried an Advanced Vidicon 
Camera System ( A VCS) -which, 
along with the popular APT system, 
soon became standard equipment in 
ESSA satellites-and a High-Resolu
tion Infrared Instrument that made 
night cloud photography possible. 

Besides a nuclear power source to 
recharge its chemical batteries, Nim
bus 3 tested two new instruments-a 
Satellite Infrared Spectrometer and 
an Infrared Interferometer Spectrom
eter. Together, these measured tem
perature and atmospheric pressure at 
various levels in the atmosphere. The 
soundings closely matched measure
ments from airplanes at low altitudes, 
and appeared even more accurate 
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than balloon-radiosonde measure
ments at high altitudes. Since a 
single satellite can cover all regions 
of the globe and transmit its readings 
at once to weather-data centers, this 
new measuring method can be con
sidered a major advance. 

Relaying unmanned network's data 

Weather satellites' usefulness 
would be enhanced if, besides making 
direct observations, they could collect 
a nd relay information from un
manned ground stations, buoys an
chored or drifting at sea, and balloons 
drifting through the air. On radio 
command from the satellite as it rose 
above the local horizon, the stations 
below would transmit data recorded 
during the preceding hours. The ex
act position of drifting stations would 
be determined by the satellite. Feasi
bility of this idea was successfully 
demonstrated by Nimbus spacecraft 
with a system called IRLS (Interro
gation, Recording, and Locations 
System) . 

NASA's multi-mission Applica
tions Technology Satellites 1 and 3, 
hovering stationary in synchronous 
orbit more than 22,000 miles above 
the earth, carried out other experi
ments to improve meteorology from 
space. ATS-1, orbited above the Pa
cific in December 1966, photographed 
the earth's whole disk every 20 min
utes with its Spin Scan Cloud Cam
era. A sequence of these views, put 
together, yielded a short movie that 
dramatically displayed the changing 
cloud pattern on the earth below. 

ATS-3, in November 1967, carried 
a Spin Scan Cloud Camera for color 
pictures into orbit above Latin Amer
ica. From this location, in a joint 
ESSA-NASA experiment, it continu
ously photographed the earth at times 
of high tornado probability. One of 
its pictures was taken at almost the 
same time (April 19, 1968, 3 : 13 p.m. 
CST) that a tornado struck the town 
of Greenwood, Ark- killing 14 per
sons, injuring 270, and causing ex
tensive damage. The tragic event led 
to a thorough after-the-fact analysis 
to study what triggered this and other 
tornadoes. ESSA experts now are op
timistic that a time will come when 
satellite pictures will enable them to 
predict a tornado and its path. 

Newest operational satellites 
Last January the first of a fleet of 

ESSA's second-generation weather 
satellites went into 900-mile-high or
bit. ITOS-1 (for Improved TIROS 
Operational Satellite) incorporates 
the latest refinements in sensors and 
television equipment. 

Four-foot-high, 682-pound ITOS-1 
has a "wingspread" of 14 feet with its 
three solar panels unfurled for 500 

watts of power. A flywheel and elec
tronic circuitry provide a precision 
attitude-control system replacing 
TIROS spin stabilization. 

ITOS-1 has two wide-angle high
resolution AVCS cameras, two APTs, 
and two scanning infrared radiome
ters for nighttime cloud pictures. It 
also carries a novel flat-plate radiome
ter, which can tell whether a particu
lar part of the earth is absorbing more 
heat than it loses-an important piece 
of information for long-range fore
casts. A solar-proton monitor can pre
dict solar flares that may be hazard
ous to manned space flights or may 
interfere with radio on earth. 

Long-range weather forecasts 

Reliable long-range weather fore
casting will take more than a continu
ous survey of the atmosphere from 
orbit. To forecast, we must better un
derstand the underlying mechanisms 
that make the weather. The most im
portant single factor is the interaction 
between the atmosphere and oceans. 
Seventy percent of the globe is cov
ered by water, which is pumped about 
by the earth's rotation in great "riv
ers" like the Gulf Stream and the 
Humboldt Current. 

We need to know more about the 
complex energy balance involved as 
water from this dynamic ocean sys
tem evaporates, forms clouds, is borne 
inland by the wind, and returns in 
rivers to the seas. 

An international program called 
GARP (Global Atmospheric Re
search Project ) , which NASA and 
ESSA support, has been established 
to throw light on these fundamentals. 
A U.S. contribution to it has been a 
$23 million. three-month Barbados 
Oceanographic and Meteorological 
Experiment ( Bomex) in the western 
Atlantic off Barbados [PS, Aug. '691. 

Fast high-capacity electronic digi
tal computers make it possible, too, 
to "model" weather situations on a 
computer. If we could set up the 
physical laws governing weather in a 
computer, and it was fast enough to 
stay ahead of the weather, we should 
know at any time what weather to 
expect. 

Today, while we know the general 
equations, we do not know many of 
the numerical figures we would have 
to feed into the computer. But if we 
combine a continuous global satellite 
survey of the atmosphere with an ad
vanced computer-modeling technique, 
and continuously update the comput
er with real-time factual weather in
formation, we are bound to get ahead 
of the game. 

It is safe to predict that a reliable 
five-day weather forecast, and even a 
respectable 14-day forecast, will be 
available 10 years from now. 11!1 

Turning Satellite Photos 
into Weather Forecasts 

Weather photo is rece ived by radio at thE:' 
Suitland, Md., faci lity of the Environmen
tal Science Services Adm inistra tion (ESSA). 

Tracing frontal systems with the aid of 
satell ite photos, ESSA technicians a t Suit
land plot the world's weather on charts. 

;;.----..- ... .... 

Hurricane-warning centers are ale rted to 
late d evelopments by meteorologist on 
phone w ith maps and photos at Suitland. 

TV brings you timely forecasts of local, 
national, and world weather based on data 
from weather satelli tes orbiting earth. 
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THREE PERSONAL
USE REPORTS 

High torque from electric motor ta kes the 
Altt'x and ttulhor up a steep s lope w ith ease. 

A quick kick and your bike is started. 

Enlarge the holes in cooling shroud to takt' 
the Kik-Start's mounting bolts. Bolt together 
shroud and s tarter and iasten them in place 
over the ilywheel. The whole operation 
lakes you o nly 20 o r 30 minutes. 
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The UIET ONE: An 

The prototype looks almost exactly like ,1 

standard gasoline-powered Attex. 

At Last: 
A Kick Starter 
for Minibikes 

You're out on a trail one bright, 
sunny day, bombing up a steep hill, 
and your minibike suddenly quits. 
You give a mighty yank on the rope 
starter, there's a grinding sound, and 
you're left with a couple of feet of 
rope and a little rubber handle in 
your hand. 

You can do away with rope-start 
problems like that in 20 minutes or so. 
How? Bolt on the new Kik-Start by 
Hegar 4 Products, Portland, Ore. It's 
a small kick starter that replaces the 
rope starter, and it fits over the cool-

By E. F. LINDSLEY I PS Midwest Editor 

If you've a lways thought of ATVs as 
snarling monsters breathing out oily 
blue fumes, wait until you've seen the 
latest electric model of the Attex. 
You' ll have to see it- you won't hear 
it until it swooshes by with a low 
whine of motor and gears. 

Strangely enough, it was originally 
intended as..,an industrial model to 
crawl over ltat factory rooftops on 
maintenance patrols. But get it out 
on rolling terrain, and this 36-volt 
quiet one can master a 45-degree slope 
with ease. In fact, it may well claim a 
wider place than expected in the 
sports field. 

Try it and you'll find you can stop 
it dead, halfway up a slope, then take 
off up the hill again with an easy 
squeeze of the throttle. This is the 
kind of move that's tough for engine
powered ATVs-they need revs for 
power. But the series-wound electric 
motor in the Attex puts out massive 
torque from a dead stall. 

Driving the Attex electric is like 

ing shroud on the Tecumseh engines 
so common on minibikes. 

It goes on like this : Remove the 
cooling shroud a nd hand starter from 
the engine. Some starters come off 
easily- just remove a few screws-but 
on other models you'll have to drill 
out rivets. 

Then enlarge the holes in the 
shroud to take the bolts that will fas
ten it to the Kik-Start. Use a drill or 
a file, but be careful-the metal is 
quite soft. Bolt the kick starter and 
the shroud together tightly, and at
tach the unit to the engine. Make 
sure the starter and flywheel are 
a ligned before you complete the final 
tightening. 

When everything's in place, adjust 
the kick arm to the angle that suits 
you best, give it a light kick, and 
you're off- no more sore tempers or 
pulling arms.- Jim Davis 
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ATV That Runs Off Batteries 

With body lifted off, you see the welded 
aluminum frame and cluster of golf-cart 
batteries that gives the ATV its quiet go. 

driving its gasoline kin, except . . . 
You don't have to fool around starting 
it; the noise level is blessedly low; 
delicate steering and creeping tactics 
are easier; and top speed is somewhat 
lower. 

There is no intent to make this 
electric a racing machine, but it 
should attract outdoorsmen interested 
in moving quietly without disturbing 
neighbors (furred, feathered, or two
legged) - or the environment. 

The Camper Van 
with More Room 

in the Rear 
Even with every inch of space uti

lized, van campers have not been able 
to squeeze in a permanent bath. Now, 
for '71, Dodge will offer a camper 
built on their 127-inch Maxi-Van 
chassis-18 inches longer than their 
standard van. And those 18 inches 
make room for that missing bath, and 
more. In addition to a shower and 
toilet, you'll be getting more overhead 
storage in the galley, a wider closet, 
larger dinette/bedroom, and space for 
a water heater. 

Extra space isn't the only news with 
the new Family Wagon Royale. It 
has options-factory A/C, front disk 
brakes, automatic speed control, AM/ 
FM stereo radio-never before avail
able on a van. Power steering, power 
brakes, and automatic transmission, 
available on last year's models, will of 
course be on the option list again this 
year. 

Skiers and snowmobilers will be in
terested in the new furnace that turns 
the Maxi-Van into a warm winter 

Motor, controls, and batteries are revealed 
on raising hinged seat. Batteries add over 
400 pounds to the vehicle's weight. 

Powering the 36-volt GE motor are 
six 12-volt lead-acid golf-cart batter
ies. Their life under severe testing 
has proved to be about four hours; 
three of the four continuous work 
hours, with no real chance for battery 
recovery. To hold down the weight
the Attex scales in at 795 pounds with 
batteries- there is no battery charger 
built in. 

The Attex electrical controls are 
simple mechanical switches. Motor 

, . 0 03$ .,. 
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Vista top gives the new camper walk
through headroom from front to rear. Front
mounted engine and 18-inch extra space at 
rear make the Family Wagon Royale most 
spacious van camper on the market. 

headquarters for fun. And big fami
lies will like the special trailer-towing 
package: It lets you tow a camp trail
er for extra sleeping space when the 
sun goes down. 

Travco Corp., Warren, Mich., has 
been converting Dodge vans into 
campers for several years. They'll be 
building this one, too. It's sold by 
Dodge dealers.-Jerry Copeland 

Planetary transmission (shown disassem
bled) is like that Attex uses in their gas

. po_wered vehicles. It's simple and tough. 

starting uses wire coil resistances 
with stepping contacts. It seems pre
dictable that further refinement will 
see the introduction of modern solid
state controls, though the switches 
worked well on the prototype. 

The ATV Mfg. Co. (Pittsburgh, 
Pa. ) expects the Attex electric to be 
available for industrial use early next 
year. With a windshield and top, 
headlights, taillight, and spotlight, it 
will be price-tagged around $3,000. 

c · - W 
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Corne ring attitude of Box when race-track tested is fla t, no lean or pitch- but all wheels ad opt curious camber angles, and rear 

''The Box''-AII heels Steer 
Look at this ultralight 
on-and-off-road vehicle that 
hits new highs in mobility 

By JIM DAVIS I PS West Coast Editor 

Racing car? E conomy car? Dune 
buggy? Off-road vehicle? The an
swer, every time, is yes; the Box is a ll 
of these. It began life as a multipur
pose car suitable for street, track, and 
off-road use ; but because it has a fully 
watertight body, it even converts to 
an amphibian when paddles are fixed 
to the wheels. 

The designers, D an H anebrink and 
Matt Van Leeuwen of Costa M esa, 
Calif., a imed for a ircraft lightness. 
They also had their own ideas on just 
about everything in the chassis de
partment. 

A radical departure. The Box is fa r 
from the norm. But when you analyze 
it, you see the thoughtful reasoning 
and the simplicity behind the design: 
four-wheel drive as well as four-wheel 
66 I POPULAR SCIENCE 

steering; power by a rear-mow1ted 
motorcycle engine, and belt drive to 
transmit the power. With the two
stroke, 500cc, 60-hp K awasakj engine, 
the Box will top 100 mph and do the 
standing quarter-mile in 13.5 seconds 
a t 95-mph terminal speed! A four
stroke La Verda engine is now being 
tested. 

From the engine, power is transmit
ted to the rear differentia l via a pul
ley . Suspension is an independent 
swing-axle affair, front and rear. It 
utilizes a hydropneumatic nitrogen
oil system, with separate reservoirs 
for each wheel. Over rough terrain 
this system really proves itself, tak
ing the bumps out of ruts and gullies, 
and making off-road driving almost 
comfortable. 

There is no separate frame. The 
body structure is what holds the parts 
together. The body is made in two 
sections, a top and bottom, bolted to
gether. The Box is a two-sea ter. You 
step into it through a single front 
door, which also serves as the wind
shield. 

The Box is made of balsa wood 
(the ultralight stuff you build model 

planes of) and fiberglass ( the k ind 
used in big aircraft) . The balsa, end
cut into small pieces, is fi tted between 
layers of the fiberglass . 

Although airc raft fiberg lass is 
harder to work and requires more at
tention to detail, it gives greater 
strength. Using this balsa / glass sand
wich construction made it possible to ' 
strengthen points exposed to the 
greatest stress-such as suspension 
mountings-without beefing up areas 
that don't need it. 

Controls for the Box. They're sim
ple-borrowed from motorcycle com
ponents. Gear-changing is managed 
with the right hand, and so is the 
clutch control. The left hand controls 
the throttle by a twist-grip arrange
ment, as used on motorcycles . Brakes 
are a pplied simply by pushing the 
throttle grip forward. 

You steer with your feet. It sounds 
weird, but really isn't. It's like the 
steering on those soap-box carts you 
had as a kid. When you pushed with 
your right foot, the cart turned left. 
When you pushed with the left, you 
turned right. But in the Box, instead 
of pushing directly on the axle, you 
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wheels show a pronounced steering angle! 

and Drive 
are operating a hydraulic four-wheel 
steering system. The surprising thing 
to the designers was that it proved 
easier to make than a conventional 
two-wheel mechanical steering gear 
and linkage. 

When can you buy? Plans call for 
about half a dozen of the Boxes to be 
built by the end of the year. A team 
of them will be entered in the Mexi
can 1000 off-road race this winter. 
They'll still be experimental. After 
that, start watching for yours. fl!l 

"THE BOX" SCORE 

Wheelbase 77 in. 
Track (front and rear)68 in. 
Overall length 144 in. 
Overall w idth 80 in. 

(w / ti res) 
Overall height 
Ground clearance 
Steering 
Suspension 

Wheels 
Tires 
Dry wei&:ht 
Transmission 
Engine 

40 in. 
8 in. 
Closed-loop hydraulic 
Swing axles front 
and rear, with hydro
pneumatic struts 
13 X 10 
5.75/12.80-13 
700 pounds 
Uniroyal belt drive 
3-cyl. Kawasaki 500 
or 2-cyl . La Verda 
750. 
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You steer with your feet, use hand controls 
of motorcycle type for throttle, clutch, gear-

Top section is made of 
end-cut pieces of balsa 
wood sandwiched be
tween fiberglass and 
molded. Door (which 
holds windshield) and 
windows are cut out 
after molding. 

Fiberglass bottom mold 
shows great tightness of 
the support ing structure 
with total lack of seams, 
joints, or bonds. The 
raised areas in the floor 
pan form the covers for 
the suspension control 
arms. Sketch below clar
ifies transmission and 
suspension principles, 
and shows the unique 
di s k brake that is 
mounted inboard. 

ENGINE AND 
GEAIHC)X SPAC£ 

box. Driving the Box, Davis discovered, 
is no stranger than anything else about it. 
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New four-channel disc and playback system from the Victor Co., 
of Japan, uses decoder (left) to unscramble matrixed channels. 

Closeup of the four-channel disc shows grooves with unmod
ulated (left) and modulated high-frequency ca rrier signals. 

By ROBERT BERKOVITZ 
Acoustic Research, Inc. 

I f you follow the claims made for 
home entertainment products, you get 
the impression that the tide of elec
tronic progress sweeps into shore each 
fall and never recedes, with break
throughs as thick as seaweed. 

But how much do any of these de
velopments really affect the way 
you'll be listening to music and watch
ing TV? What are the important 
trends in home entertainment equip
ment? In my view, three current de-

, 
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Dolby unit by Advent reduces noise of re
cordings, but only when made and played 
68 I POPULAR SCIENCE 

velopments will have a great impact 
on your home sight and sound system: 

• The revolution in tapes and tape 
units, including special noise-reduc
ing circuits and equipment. 

• Four-channel sound systems, in
cluding the possibility of a four
channel phonograph record. 

• Video tape-cartridge recorders 
and playback systems. 

The Tape Revolution. A few years 
ago, reel-to-reel prerecorded tapes had 
reached the point of presenting a 
genuine challenge to the disc record 
from a fidelity standpoint. To the 
home recordist who could turn to FM 
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back through unit System works by boost
ing, then reducing low-strength signals. 

broadcasts for a wealth of musical 
source material, such developments 
as the cross-field head and low-noise 
tape put home tape-recording units 
like the Tandberg and Revox into the 
professional league even at amateur 
speeds. 

Yet, most listeners were never 
"turned on" by tape until cartridge 
and cassette packaging became avail
able, despite the admittedly modest 
performance of these systems when 
compared with reel-to-reel machines 
of comparable cost. 

The answer lies not only in the con
venience of the cassette and cartridge 
formats- especially for portable and 
automotive use-but in the fact that 
they make popular music on tape 
economically feasible, a fact of stag
gering importance when it is realized 
that approximately 95 percent of re
corded music sales are of popular 
music! Records cost about 20 to 25 
cents to manufacture (not counting 
performers' payments, advertising 
costs, etc. ) and play for as long as 
an hour. 

T ape has a factory price of about 
10 cents per hundred feet. Thus, an 
hour of quarter-track stereo at 7% 
ips starts with a raw-tape cost of more 
than a dollar. The sales appeal of the 
cassette is that it is convenient to use, 
attractive to handle, acceptable (as 
is AM radio from pocket transistor 
sets) in sound quality to a large part 
of the buying population. And it is 
nearly competitive in price with disc 
recordings. 

As listeners who have been keeping 
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an ear on cassette releases know, these 
recordings have some way to go before 
catching up with the disc record in 
quality. Here, the areas of possible 
improvement are not numerous, since 
research has pushed development of 
the basic elements-tape-record and 
play heads and the tape itself-very 
near a practical limit of performance. 

As one scientist I talked to at 
BASF, a major magnetic-tape manu
facturer, put it: "We now fight for 
every tiny fraction of a db of signal
to-noise ratio by refining, polishing, 
or milling a bit better than we did in 
the past. But the big breakthrough
one that will solve more problems 
than it causes-remains to be found." 

Where will the tape revolution 
lead? Nothing about the system for
bids accurate tape motion; the newest 
machines are already considerably 
improved beyond yesterday's "high
fidelity" cassette recorders, and it is 
likely that economical ways to sta
bilize tape motion will be found. 

Special, premium tapes (TDK and 
BASF's Chrome are the most fre
quently mentioned) appear capable 
of better performance in machines 
with proper equalization and bias
which may not be optimum for play
back of regular cassettes-but at sub
stantially higher tape costs. 

Consequently, the home listener, 
having paid for an expensively en
gineer€d cassette recorder, and using 
expensive tape, may find that he has 
barely achieved the fidelity available 
on records with his present system. 
Moreover, it must be remembered that 
each of these improvements also ex
t!:'ndg the quality of higher-speed, 
open-reel !ape recorders. [For a less
skeptical view of cassette quality, see 
the article following.] 

To this listener's ears, the critical 
question that will decide the outcome 
of the tape revolution from a high
fidelity standpoint will be tape-mech
anism improvement. The home listen
er may then be able to fully reap the 
benefit of a truly major tape-recording 
development: Dolby noise-reduction 
circuitry. 

Dolby noise-reduction systems. If 
low-speed tape systems are expected 
ever to meet high-fidelity standards, 
surely one major reason is the Dolby 
"B Parameter" noise-reduction sys
tem. First introduced by KLH in 
amateur tape recorders several years 
ago, the Dolby system is now licensed 
to numerous tape-recorder manufac-

What to expect next? Better tape units, portable 
TV recorders, and-maybe-four-channel discs 

Soun Systems 
turers in this country, Japan, and 
Europe. 

You can purchase a recorder with 
the system already built in, or you 
can buy the system as a separate unit 
usable for recording and playing 
special "stretched" tapes, as the Dol
by-processed recordings are called. 

The effect of the system on the 
sheer listenability of cassettes is re
markable, to say the least. Owners 
of high-quality open-reel recorders, 
moreover, will find that they are ca
pable, with separate B-Type units like 
those made by Advent, of obtaining 
performance at 3% ips that will give 
15-ips professional machines a run 
for their money. 

Long-range prospects for the Dolby 
system appear good and, by the time 
this appears in print, at least one 
major duplicator of prerecorded tapes 
may be releasing "stretched" cassettes 
and cartridges. Based on the marked 
improvement the Dolby B sysi:em pro
vides, it seems reasonable to expect 
that it will be adopted as a standard 
by all makers of tape recorders in a 
matter of a few years. 

Four-channel record and play. Two
channel stereo can come remarkably 
close to duplicating the sound of live 
performers when accurate speaker 
systems are used in the demonstra
tion. However, reproducing the 
sound of the concert hail- as opposed 
to trying to create this sound artifi
cially- requires more information to 
be brought to the listener's ears than 
two straight audio channels can carry. 

Marvin Camras, of the Illinois In
stitute of Technology, has made and 
demonstrated 12-channel recordings. 
Inspired by Camras' experiments, I, 
myself, and others at Acoustic Re
search carried out further work that 
appears to have catalyzed the current 
interest in commercial four-channel 
systems. 

PS readers with tape recorders that 
record and play stereo simultaneously 
can investigate some of the interesting 
possibilities of four-channel repro
duction. This can be done even if you 
don't own four-channel tapes, if you 
are able to use an extra stereo ampli
fier and a pair of speaker systems. All 
that is necessary is to play a stereo 
record or an FM broadcast through 
the regular system, while recording 
and playing back the same program 
through another pair of speaker sys
tems at the back or sides of the room. 

[Continued on page 132] 

Late entry in cartridge-TV sweepstakes is 
lnstavision. The Ampex portable records 
off a matching camera or from color or 
B&W TV set; works on AC and batteries. 

. . . 
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Plastic cartridge for lnstavision uses stan
da rd video tape of hali-inch width. 

lnstavision plays back cartridge in color or 
B&W over TV, for 30 or 60 minutes. 
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New tapes and tape heads, beefed-up 
mechanics, and the Dolby noise reducer 
give cassette decks quality sound 

By HANS FANTEL PHOTOS BY ORI.ANDO GUERRA 

A new breed of tape recorders is sounding off. Cassette 
decks are fast becoming the most popular add-on item 
for stereo systems. Unlike familiar portable cassette re
corders, these decks are designed as plug-in units for 
your stereo system, and their performance can be called 
high-fidelity without winking an eye. Some of the new
est cassette decks have been upgraded to the point where 
they offer serious competition to records and open-reel 
tape as a basic music medium for the home. 

This raises several questions: Just how good is the 
sound? What advantage do cassettes offer in comparison 
with records or reel tape? And why do cassettes now 
reach high-fidelity performance standards when they 
couldn't before? 

To find the answers, I checked a sampling of the new 
cassette decks. The best decks- those equipped with 
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Some of the new cassette decks tested incl uded fea tures that 
ma ke high-quality audio fro m the new tapes (left} possible. 

Cassette Tape 
special noise-suppressor circuits- sounded almost as good 
as open-reel tape played at 71f2 ips (inches per second). 1 

Even decks without the special circuitry sounded good 
enough for very enjoyable listening. Finicky ears may 
find that in frequency response and background hiss most 
cassette decks are still a notch below the best sound ob
tainable from records or reel tape. 

Six hours of music in a shirt pocket 
Even so, cassettes have a lot going for them that no 

other music medium can match. They're compact. You 
can carry six hours of music in your shirt pocket. They 
don't wear out, don't get scratched. No tape to thread, 
no tone arm to fiddle with. You can make your own cas
sette recordings off the air, from your friends' records, 
or "live" with a mike. Or you can buy almost any type 
or music on prerecorded cassettes. Also, the price tag 
is attractive. You can buy a good deck from about $90 
on up. All this combines to make cassette decks just 
about the hottest item in audio these days. 

The technical upgrading of cassette machines also 
stems from several linked factors: 

• New line-powered drive motors and transport mech
anisms to move the tape smoothly and without chugging. 
This eliminates the fluttery sound that still bugs many 
of the battery-powered portables. 

• New playback/record heads to achieve better fre
quency response-even at the snail speed of cassette tape 
(1% ips compared to 71f2 ips of standard reel tape) . 

• Radically new kinds of recording tape, specially 
designed for cassettes, allowing the tape to carry a better 
signal despite slow speed and narrow track width. 

• A new type of noise-cancelling circuit called a Dol
by, used in some of the fancier decks. 

Let's look briefly at each of these design factors: 
Better mechanics. This concerns the "transport"-the 
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Plugging a deck into your hi-fi system w ill g ive tapes betlt'r 
speakers and amplifiers than most cassette recorders can offer. 

Overmodulation light fli ckers on in this Harman-Kardon CAD-4 
when the record ing level is high enough to cause distortion. 

motor and the parts that turn the hubs of the cassette 
and guide the tape past the record/playback head. Until 
recently, no high-quality transports existed. Most were 
designed for portable use where fidelity didn't really mat
ler. The majority of portables aimed at sound no better 
than that of a portable radio. 

A year or so ago, a new quality standard was set. 
Harman-Kardon, a company with an adventurous engi
neering philosophy, introduced the first deck to be used 
with high-grade stereo systems. They used a precision 
motor with servo speed control, a hefty flywheel, and 
specified precision tolerances for other mechanical parts, 
such as pulleys and drive capstan. 

This type of mechanical design would not have been 
feasible in a lightweight portable. But in a deck for home 
use. size and weight limitations did not apoly. The unit 
still was compact- hardly bigger than a cigar box- but 
it performed with a speed constancy close to that of a 
standard tape recorder. It proved that quality perfor
mance was possible with cassettes and set the pace for 
the whole industry. 

Better heads. The most important single part in a cas
sette deck (or any other tape machine ) is the recording 
and playback head. The head "writes" the magnetic sig
nnl on the tape and "reads" it from the tape. The smaller 
t:he head gap in which the magnetic field develops, the 
better the frequency response. A narrow-gap head is like 
a sharply pointed pencil: You can write finer details with 
it. Or, putting it in audio terms, the nqrrower gap can 
write or read the finer waveforms of high frequencies. 

But small head gaps mean precision tolerances, and 
these are hard to maintain in mass production. Thanks 
to recently improved manufacturing and quality-control 
me-thods, it is now possible to make precis ion heads at 
reasonable cost. With a gap width of 50 to 80 microinch 
(millionths of an inch), cassette decks now promise you 
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A bias select switch included o n the Concord F-1 06 le ts you 
increase the tape bias level fo r the new high-dens ity tapes. 

Side-by-side switches for Dolby noise reduction and chromium 
d ioxid e tape bias in Adve nt's Model 200 bring top i idelity. 

frequency response to about 12 kHz or more- enough 
for lively, natural sound. 

Improved tape. At the same time heads were upgrad
ed, tape itself was improved. The early cassettes had 
tape with fairly rough oxide grain. This hampered the 
magnetic "writing." Recording on rough-grained tape is 
like writing on a pebbly surface. Fine lines just don't 
show. You need broader strokes to make legible marks. 
So, to take advantage of the finer magnetic signals cre
ated by narrow-gap heads, you need fine-grain tape. 

Narrow tracks .ue a problem 
Grain structure is more critical in cassettes than in 

open-reel tape. For one thing, the tape travels more 
slowly. Also, the tape strip is only 117 inch wide-less 
than half the width of reel tape. With four sound tracks 
on the tape (two stereo tracks in each direction) this 
leaves only a 0.024-inch width for each track. Add up 
slow speed and narrow track and you see why cassettes 
have a special problem: A lot of signal has to be crammed 
into very little tape space. That's why special tape types 
had to be developed to hold more information (both in 
frequency range and loudness level ) in smaller areas of 
magnetic material. 

The pioneer in this field is a company known by the 
initials TDK. Their cassettes use a patented ferrite grain 
whose particles differ from ordinary iron oxide. On most 
ordinary tapes the magnetic particles are deposited in 
a random pattern, like bricks dwnped in a heap. By 
contrast, the TDK ferrite arranges itself on the tape like 
bricks laid up face-to-face in a wall. That way, up to 
eight times more magnetic particles can be crammed into 
a given area of tape. This compensates for the slower 
speed and narrower track width in cassettes, bringing 
performance almost up to par with open-reel tape run
ning three times as fast. Continued 

NOVEMBER 1970 I 71 

Copyngllted matenal 



Fine-grain tapes lower background noise and give you better highs, 
My tests showed that TDK cassettes provide a notice

able performance margin-better highs and less hiss. Eut 
the better sound comes at a higher price. A 'I'DK cassette 
with one hour playing time sells at discount stores for 
$2.99, compared with about $2 for other quality brands. 
Whether the margin in sound is worth the difference in 
price is something you have to decide. 

Other companies, of course, are catching up fast. A 
brand also known by its initials-BASF - has fine-grain 
iron oxide with a remarkably quiet background. And 
N orelco, Scotch, Ampex, and Sony also use special low
noise tape formulations in their products. 

Stronger high-frequency bias 
For optimum results with special tapes like TDK and 

BASF, the recording bias should be boosted above stan
dard leveL The bias is a high-frequency signal automati
cally applied to the tape in recording to make the tape 
more responsive to the audio signal. Some tape decks 
have a special bias selector to let you choose the optimum 
bias for the kind of cassette you prefer. Most now have 
the bias fixed for the new low-noise tape formulations. 
My tests show that you get good results on these decks 
with any cassette, even without a special bias selector. 

Some of the less expensive house-brand cassettes (like 
those offered by Allied Radio or Lafayette) give good 
results in more casual recording applications. They may 
lack the sparkle of the top brands, but they're fine for 
background music, voice letters, and other uses where top 
fidelity is not required. But stay away from the lowest
cost off-brand cassettes. Their mechanical parts- internal 
tape hubs, guides, etc.- are not always aligned properly 
and may cause jamming. This could overload and dam-

Fast, simple loading feature of changers, and a wide cho ice 
of musical selections accounts for the ir growi ng populari ty. 
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age the motor in your deck. Besides, the tape grain itself 
may be too rough and act as a grinding compound on the 
record/playback head, messing up that precision edge 
on its narrow gap. Some "cheapie" cassettes also shed 
oxide particles that foul the head gap. 

Another hitch with "cheapies" is tape width. Because 
the tape is so narrow, the slightest variation in width 
causes the tracks to waver up and down in front of the 
heads, making the signal fade or drop out completely at 
certain points. Quality cassettes maintain a width toler
ance of two-thousandths of an inch. Most off-brands 
are slit from sheets more sloppily. So if you're record
ing a one-shot-an event or interview that won't be re
peated-don't take a chance on losing your signal because 
of uneven tape width. 

One way to tell a precision-made cassette from less re
liable ones is to look at the four corners. Most quality 
cassettes are put together with small screws, which per
mits precise alignment of their parts. Cheaper products 
are usually welded together. This works out all right in 
most cases, but the chances of being stuck with a dud are 
generally greater in welded cassettes. Most quality 
brands are guaranteed by the manufacturer against all 
malfunction. 

Crolyn tape. As this goes to press, an entirely new 
type of cassette has been announced which does not use 
iron particles, but chromium dioxide, as its basic mag
netic material. Commercially known as Crolyn, these 
cassettes give even better frequency response, quieter 
background, ~nd wider range between levels of soft
ness and loudness than the most advanced ferrite tapes. 
The hitch is that Crolyn cassettes (ju8t introduced by 
Advocate and BASF ) require different electrical adjust-

Here's a $20 snap-on circulator (Norelco's CC6) that flips cas
settes over for 12 hours of nonstop, no-repeat music playback. 

CASSETTE CHANGERS Are 
If you dislike changing cassettes periodically, there's 

a growing list of automatic changers to do the job for 
you. They let you stack up to 12 hours of continuous 
musical entertainment, so you can really relax. 

The first changer was introduced by Norelco about 
three years ago, and versions using the same mechanism 
are now sold by Bell & Howell and Ampex. Recent en
tries to the field are from Panasonic and Denon (Nippon 
Columbia) . Early next year Benjamin will bring out 
an eight-casseUe changer and a 24-cassette, carrousel
tray model. Panasonic has a 20-cassette changer now 

Triple exposure shows movement of a rejected cassette into 
Norelco storage compartment after heads and capstan retract. 
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Dolby noise reduction boosts the signal-to-noise ratio 10 to 15 db 
ments of the recorder circuits than other kinds of tape. 
So far only a few decks, including Advent's Model 200 
and Harman-Kardon's Model CAD-5, feature a switch 
to let you choose between proper settings for Crolyn and 
iron-based tape. 

At the time my tests were made, Crolyn was not yet 
available to consumers. But we heard an experimental 
demonstration of the new Advocate Crolyn cassette now 
selling for $3.99 for an hour's run. The result was im
pressive. A high-quality 7%-ips reel tape was dubbed to 
the cassette on an Advent deck. Then the dub and the 
original were compared by switching back and forth for 
A-B listening tests. You could hear a difference- but 
just barely. 

The Dolby. This is the most radical innovation to hit 
the cassette field this year. A special circuit to reduce 
background noise, it's named after Ray Dolby, the en
gineer who invented and patented it. At present, Advent, 
Fisher, and Harman-Kardon are marketing cassette 
decks with built-in Dolby circuits. 

Solving the tape-hiss problem 
Background hiss has been a persistent problem in 

cassettes. The track is so narrow, the speed so slow, that 
you can't record a strong signal without overloading the 
tape. To reduce distortion, the signal has to be kept 
weak. In playback, therefore, it takes high amplification 
to get enough volume, and this brings up the background 
noise along with the music. 

Ray Dolby just about licks this problem with a circuit 
that does the following things: In recording, it passes all 
signals above a certain strength without altering them in 
any way. But signals below a certain strength are boost-

New slide-tray technique for changing cassettes is found on 
Denon's Cassematic 12. A ratchet advances tray to the right. 

Coming Up Fast 
in the works that will have an automatic-reverse feature. 

Norelco's design accepts up to six cassettes, one stacked 
on top of the other, in a cassette holder. <That's six hours 
of continuous play with C120 cassettes. ) When the bot
tom cassette is completed, the cassette takeup reel stops 
anG a small microswitch, which has been opening and 
closing periodically, closes. 

This causes a multivibrator circuit to energize a switch, 
starting the change cycle. First, a hinged plate ( 1 in 
photo, left) holding the motor, capstan, play and rewind 
spindles swings down so the cassette can slide free. The 
play and erase heads ( 2) also move away from the cas
sette. Next, a small catch ( 3) in a groove beneath the 
cassette pops up. As a string slides the catch to the right, 

ed by about 10 to 15 db, depending on their frequency. 
In playback, the process is turned around. Boosted 

signals get chopped down the identical amount they were 
stressed in recording, so you hear them at their natural 
loudness level. Yet at the same time, the Dolby cuts 
down the background hiss (never boosted in the first 
place) by the same amount along with the pre-boosted 
signal. Add it all up and you come out with a 10- to 15-db 
improvement in signal-to-noise ratio. 

Dolby-equipped decks now run about $100 more than 
a good non-Dolby deck. Advent, for example, pegs its 
200 model at $260, Harman-Kardon's CAD-5 sells for 
$229.95, and Fisher's RC-80 carries a tag of $199.95. 
(Vi vi tar Electronics' V2 will soon be available at $220. ) 

Is the Dolby worth the extra cost? If you are a per
fectionist, if your stereo system is good enough to really 
show the difference, and if you insist on cassette perfor
mance comparable to open-reel tape-the answer is yes. 
If not, you can get good performance from a non-Dolby 
deck and save yourself a hunk of cash. 

Among the non-Dolby decks we tried, we were particu
larly impressed by the low wow and flutter of the Wollen
sak Model 4700B, which made even long-held piano 
chords and organ tones sound solid and steady without 
a trace of waver. We also got excellent results from 
Harman-Kardon's CAD-4, which features a special warn
ing light that flashes on whenever the signal gets strong 
enough to overload the tape. 

Among the other decks providing very fine perfor
mance were the Concord F-106, the very similar Pana
sonic RS-156US, the Sony TC-125, the Allied Model 
1125, and Lafayette's RK-510. Prices in this group range 

[Continued on page 130] 

This Panasonic Manchester model handles s ix cassettes, has two 
VU meters, and a switch for non-Dolby noise suppression. 

the bottom cassette is pulled into a storage compartment. 
The next cassette drops down, a feeler contact senses its 
presence, and the hinged plate and heads move into 
place. 

Cycle time? About 10 seconds. Heart of the changer 
mechanism is a large, toothed control gear- much like 
those in record changers. A synchronous motor drives 
the control gear and the play I rewind spindles. 

Denon's changer permits easy access to cassettes. 
Twelve cassettes may be stacked vertically like books 
on the tray. They are lowered through a slot to make 
contact with the heads. The changer senses the end of 
play somewhat like the Norelco design, and the cassette 
is returned to the tray. A spring-loaded stepping switch 
then advances the tray to the next cassette. Denon's 
changer deck costs $250; the Ampex, Panasonic, and 
Norelco units go for $230.- John R. Free 
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HOME ENTERTAINMENT 

The '71 TVs 
Color 'Em Natural 
Look for new color-control 
circuits ... pushbutton tuning 
... square-corner tubes 

By RONALD M. BENREY 

Your new 1971 color TV will show 
you a better pict ure than any you've 
seen until now. And it will probably 
need less service during its lifetime. 
It's all due to a group of 1971 inno
vative improvements in picture tubes, 
solid-state circuitry, UHF t~ers, and 
even warranties. 

To get the story on what's new, I 
surveyed the whole field, and talked 
to key engineering executives at four 
major color-TV manufacturers: Na
than Aaron of Zenith, Clyde Hoyt of 
RCA, Jerry Martin of Magnavox, 
Dick Kraft of Motorola. And I lived 
with an advance-model '71 color set 
for several weeks. So what's new? 

Picture tubes. The three new screen 
sizes offered by almost every Ameri
can set maker- 19-inch, 21-inch, and 
25-inch- come to you in a brand-new 
screen shape. Comers are squared off 
more, the faceplate is flatter, and the 
"aspect ratio" (the ratio of horizontal 
to vertical measurements) is an ideal 
4:3- like TV stations broadcast. 

These minor changes make a big 
difference; for the 315-sq.-in. picture 
on the 25-inch test set seemed much 
bigger to my eye than the 295-sq.-in. 
image of my own 23-inch television 
set. 
· I agree with Magnavox's Martin: 
"Most viewers prefer the new screen 
shape because of its more modem 
look. It's like viewing a movie rather 
than watching a picture on the end of 
a light bulb." 

Will the new tubes make conven
tional rectangular models obsolete? 
Apparently not for a while. Because 
of the substantially higher cost to the 
buyer of a model with the new tubes, 
there's bound to be a place for both 
new and conventional tubes in tele
vision sets. 

More superbrights. Last year, RCA 
and Zenith introduced superbright 
picture tubes [PS, Oct. '69]. This 
74 I POPULAR SCIENCE 

Color TV screens have changed 
the i r shape from the round 
(19-inch-diagonal) lube below to 
the currently popu lar 23-i nch di- ,. 
agonal (left), to the 25-inch rec
tangular tubes (above) in some 
top-of-the-1 ine '71 models. 

" 

Pushbu tton electronic tuning in Sylvania's 
color model lets you instantly tune one 
o f 11 preselected channels from 2 to 83. 

· year, similar designs are available 
from nearly all manufacturers. They 
achieve brilliant pictures through the 
use of brighter phosphors, tighter con
trol of the electron beams inside the 
tube, and the blackening of the blank 
areas surrounding the phosphor dots 
on the screen. This latter technique 
prevents reflected light from washing 
out the image and reducing picture 
contrast. 

Specifying the superbright tube can 
add $50 to the price of your new set. 
But after many hours of side-by-side 
viewing tests, I would say that the 
superbright tube is worth the invest 
ment. The colors you see are much 
more vivid, and screen whites are ab
solutely dazzling. 

Shallow picture tubes. RCA has a 
new 18-inch solid-state portable that 
has a shallow picture tube: It's 4% 
inches shallower than the convention
al 18-inchers. Inside, the electron 
beams sweep back and forth across a 
wide 110-degree angle, rather than 
the usual 90 degrees. Thus, the tube's 
funnel can be steeper-sided and short
er than conventional tubes. 

How · about shallow big-screen 

tubes? They should come along soon. 
"It's a matter of priority," says RCA's 
Clyde Hoyt. 

Automatic color correction. Mag
navox is back with the automatic tint
control circuit they introduced last 
year [PS, Sept. '69] . It keeps flesh 
tones accurate by assuming that any 
color on the screen that is close to 
flesh tone must be flesh tone, and it 
automatically turns it into a perfect 
flesh tone. The principle is that if the 
flesh tones are okay, the viewer will 
be happy. 

Several other makers have adopted 
a simpler technique for '71. They 
have added a few components and an 
on/off switch that enables the viewer 
to slightly "desensitize" the color
decoding circuits. The effect is that 
most color-signal shifts away from cor
rect flesh tones (usually caused by 
color-signal differences between dif
ferent cameras and different TV sta
tions) don't affect the picture you see. 

Possible distortion? Both systems 
do tend to distort screen colors to 
some degree. 

"As an engineer," says Aaron, "I 
have mixed emotions about the de-
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vice. If perfect color signals are trans
mitted by the station, it can only hurt 
t.he color reproduction on the screen. 
But, if the signal isn't perfect, it can 
be a great convenience." 

Possible color distortion is the price 
that you pay for not having to twiddle 
t.he tint-control knob each time you 
change channels. 

Solid-state circuitry. For '71, five 
American makers (Motorola, RCA, 
Sylvania, Zenith, and Heathkit ) and 
four Japanese firms (Sony, Panason
ic, Hitachi, and Toshiba ) offer all 
solid-state color TVs. The bandwag
on started rolling by Motorola in 1968 
has a lot of new passengers aboard. 

"By 1973 there should be universal 
use of solid-state components in color 
TV sets," says Motorola's Kraft. The 
trend seems clear: All solid-state chas
sis are appearing as top-of-the-line 
models, while lower-cost sets use 
"hybrid" circuits (mixtures of tubes 
and transistors) . "Because of costs," 
Martin points out, "hybrid chassis 
will 'be with us for a long time." 

Why hybrid sets? The problem 
with the all solid-state chassis is the 
steep price of semiconductor compo-

315 
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Picture tubes in some 18-
in c h sets are four i n c hes 
sho rter (above, left). New 
square-corner tubes (right) 
are flatter and won' t " lose" 
part o f picture at edges. 

El ec troni c tuning syste m s, 
l ike this iour-varacror unit 
from Zeni th, eliminate me
chanica 1-contact wear. 

nents that can handle the high power 
levels found in some stages. A prac
tical solution is to use lower-cost tubes 
in these stages, and reserve transistors 
for the "small-signal" tasks in the 
chassis. That's how a hybrid chassis 
is born. 

"Today's all solid-state chassis offer 
superior performance because they 
contain circuit extras. They're more 
elaborate than lower-cost hybrid and 
tube-type sets," says Hoyt. 

The growing use of solid-state com
ponents in color TV has introduced 
a trio of exciting new gadgets. Two 
of these can be found this year in both 
hybrid and all-solid-state chassis from 
several manufacturers. 

Integrated circuits. These are tiny 
chips of s ilicon-each about the size 
of this letter "o" -that contain a com
plete circuit of transistors, resistors, 
and diodes. 

One point to keep in mind when 
you see the advertising: Because of 
the nature of ICs, construction of rela
t ively simple circuit functions may re
quire that an IC contain dozens of 
components. Thus, an IC that is 
touted as the "equivalent of 24 trans-

istors, 12 diodes, and 20 resistors" 
may do the same job as a one-tube 
conventional circuit. 

Voltage multipliers. Here you have 
a device made up of an array of high
voltage diodes and capacitors, packed 
jnto a protective module, that simpli
fies the design of the high-voltage sup
ply that powers the picture tube. It 
accepts relatively low-voltage pulses 
<six to 8,000 volts> and transforms 
them inta a 25,000-volt DC output 
voltage. 

The advantages: Less stringent re
quirements on other power-supply 
parts, since they work at lower volt
ages; and the elimination of two po
tential sources of X-ray radiation- the 
high-voltage rectifier and regulator 
tubes. Zenith, RCA, and Sylvania are 
using the device in some of their 
models. 

Ceramic modules. These were de
veloped by RCA for their 18-inch 
solid-state portable (and are destined 
for use on other chassis) . "They 
represent a technology in between in
tegrated circuits and conventional 
chassis wiring," according to Hoyt. 

Each module consists of a small 
piece of ceramic wafer upon which 
is deposited a network of thin-film 
"strips" that serve as interconnecting 
wires (and occasionally as resistors 
and capacitors ) . Other components
such as transistors and large-value 
capacitors-are mounted at appropri
ate points along the strips to create a 
circuit. Then the entire unit is en
capsulated inside a protective coating. 
The advantages are lower cost and 
greater reliability. 

However, so far no company will 
stick out its neck and claim greater 
reliability for its solid-state chassis 
until it has really hard evidence to 
back up that claim. 

If you read the advertisements 
carefully, you'll see that what they 

[Continued on page 131 ] 

Automatic color switch on this GE console 
model keeps flesh tones adjusted when 
cameras change or you switch channels. 
Many oi '71 models have sim ilar featu res. 
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To make quick comparisons among some 20 headphone sets tested for PS, the author built the 10-position outlet box that's shown above. 

oin the Revolution in STEREO 
Today's phones can outperform many 
speakers and put you in a noise-free 
world of superstereo acoustics 

By R. S. LANIER 

Stereo headphones are being bought more and more 
as new technology improves their fidelity. I have just 
spent more than a week listening carefully to about 20 
models selected from the current crop. What I discov
ered was surprising: Some phones now equal the fidelity 
of the best loudspeakers-a few perhaps even top the 
speakers. 

The most amazed man to hear this new level of quality 
in phones would be an old audio hand who just came 
back, say, from 15 years on the upper Amazon. When 
he left, phones were still generally scorned for entertain
ment purposes, as they had been since about 1924. That's 
when relatively inexpensive loudspeakers and the ampli
fiers to drive them began to appear. For some 35 years 
headphones were strictly functional, doing a job for avi
ators, telephone operators, radio hams, and military com
municators, but not for people like you and me, listening 
for entertainment. 

Shutting out noise pollution. Following the introduc
tion of stereo records in 1958, phones started a comeback 
that now has put them in the audio glamor class. De
fense against rapidly rising noise pollution is reason 
enough for buying a set of phones. Beethoven, for exam
ple, is likely to be on a collision course with the Rolling 
Stones in today's homes, where the variety and power of 
wanted sounds are out of hand, not to mention the pro
liferation of plain noise. 
76 I POPULAR SCIENCE 

A lot of people have discovered that phones keep the 
sounds they want in and the sounds they don't want out. 
They provide undisturbed and undisturbing listening in 
close quarters or late at night. 

Noise lowers fidelity. The phone user's intimate contact 
with the music and the sometimes strange superstereo 
acoustics that phones produce are listening experiences 
that have created a host of enthusiasts. The sharp re
duction of interfering noise can, by itself, greatly im
prove the listening experience. Noise is more than an 
annoyance: It can reduce the effective frequency re
sponse of a sound system by masking very low and very 
high tones. 

An important factor responsible for the growing popu
larity of phones is fidelity, the trueness of individual 
sounds. The industry is now acting widely on a long
known fact: High performance is more easily designed 
into phones than into speakers. Phones handle only a 
small fraction of the power speakers must put out to fill 
a room with sound. Phones are free of the many distor
tions and variations imposed on loudspeaker performance 
by room acoustics. Phones cover the whole range of 
tones, from lowest bass to highest treble, more easily 
than speakers do. 

Phones versus speakers. Right here, though, a dis
claimer is needed . Nothing in this article is intended 
to say, even indirectly, that speakers are through and 
that phones are the wave of the future. It seems obvious 
that we will always want speakers- and they too, as it 
happens, are better than ever. Phones simply fulfill a 
different set of needs and desires. 

To make quick and reasonably valid comparisons 
among the phones, I built a 10-position outlet box. Each 
position has its own volume control so that all phones 
plugged into it can be brought to the same loudness level, 
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Sound-transparent sponge rubber makes 
these Fisher HP-100s more comfortable. 

A separate high-voltage energizing unit 
comes with Koss ESP-9 electrostatic phones. 

HEADPHONES 
which is essential to make fair or reliable comparisons. 

I listened to the same recorded passages on each set 
of phones. Included were a wide spectrum of loud and 
soft orchestra music and some high-quality voice material 
--very telling for distortion and frequency balance. In 
some cases I used a test record with warbled frequency 
tones to double-check my impressions from the music 
and voice material. I also noted the comparative comfort 
of each set of phones. 

Here are highlights of the findings: 
The new electrostatics. I listened to three brands of 

electrostatic headphones: Koss, Stanton 1 on the market 
next spring) , and Stax. These phones use the same prin
ciple as electrostatic loudspeakers to transform electrical 
Rignals into acoustic <sound l signals. That principle is 
the attraction and repulsion between members carrying 
high electric voltages. 1 See description at right. ) An 
electrostatic diaphragm can be extremely thin and light, 
and is pushed and pulled equally at every point on its 
surface. This produces extremely pure, extended highs. 
On the other hand, strong lows are hard to get in an elec
trostatic design because the diaphragm can't move far 
without hitting the back plate, which must be close for 
high efficiency. Another disadvantage: The electrostatic 
must have a high initial voltage across diaphragm and 
plate, a polarizing voltage which takes some extra elec
tronics to produce. 

Bass problem solved. The Koss ESP-9, the most elab
orate and expensive model tested, did have great purity 
of sound throughout the tonal range, but was a bit low 
in the treble for my taste. Turning up the treble control 
on the amplifier slightly produced a balance I liked and 
overall sound of the best, ·Superspeaker quality. The 
bass was solid, too, indicating that particular problem of 

[Continued on page 124] 

. 
Four-Channel Headphones? 

• ' 

That's right-according to inventor Jon Fix
ler oi Philadelphia, it's no Chinese-box trick. 
His patented scheme (production units .tr(' 
not available) ties headphones to the very 
latest in hi-fi trends. The dynamic sound 
transducers (two per ea r) Jre separated by 
an angled double baffle at the center open
ing over the ear. Reports say it's possible to 
locate iront and rear audio sources accu
rately. Audio buffs will undoubtedly awai t 
further development of fou r-channel head
phones with real interest. 

HOW DYNAMIC PHONES WORK 
Most of the headphones on the market are the dynamic type. 
A miniature loudspeaker cone or diaphragm is fixed to one side 
of a voice coil wound with rela t ively heavy copper wire. The 

voice coil is suspended in a mag
netic field produced by a perma
nent magnet. An aud io signal 
current from an amplifier passes 
through the coil, generating a mag
netic fie ld. The opposing fields 
cause the movement oi the coil, 
whi ch also moves the diaphragm. 

HOW ELECTROSTATIC PHONES WORK 
Instead of a magnetic field, electrostatic phones usc th(• high
voltage electrostatic iield between two acoustically transparent 
metal plates. The moving diaphragm, an extremely thin mem
brane w ith a conductive coating, is attracted and repelled by the 

metal plates as the audio signal 
varies the high voltage between 
them. In Koss headphones, a three
volt audio input signal might be 
boosted to a harmless tlow-current) 
500 volts by the energizing circuit. 

THIN 
ACOUSTICALLY DIAPHRAGM 
TRANSPARENT 
METAL PLATES 

AMP Ill >---+-l,_.........t-1 

I 
TRANSFORMER POLARIZING 

CIRCUIT 
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Comparing stylus-pressure read ings on built-in gauges with a cali
brated gauge (left) is one of the tests that the author performed. 
At right, the PE 2040's one-lever control is checked. 

Latest models offer smooth 
handling-plus the precision 
today's cartridges require 

By R. S. LAN IER 

I i you want your record playing easy, 
with a full complement of mechanical 
refinements and adjustments at your 
fingertips to accommodate today's 
super-delicate stereo pickups, try one 
of the newest top-grade automatic 
turntables. 

I've just tested a batch of the avail
able top-of-the-line machines and 
judged about six of them the finest 
record-turning units ever produced. 
They are pretty expensive, running 
from about $130 to a cool $225, with
out bases; but they do just about 
everything imaginable to take the 
kinks out of what is basically an awk
ward operation. 

You can choose among these units 
on the basis of "feel" and the particu
lar features you like. Several of the 
makers, including Dual, Garrard, PE, 

New PS Test Record 
We've updated the Project-3 Popu lar 
Science Test Record [PS, Feb. '68]. 
We've added to the package a second, 
free, seven-inch blank (unrecorded) 
disc so you can adjust anti-skating con
trols as described in this article. The 
test bands on the main test record pro
vide all you need to check out your 
hi-fi system. You can have both discs 
for only $2.98. Send check or money 
order to: Stereo Test Record, Project 3, 
1270 Ave. of the Americas, New York 
City 10020. 
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and Miracord, also make models at 
lower prices. Judging from the "best" 
model in each line, I would say the 
others are worth investigating if you 
want to spend less money. 

Automatic or manual. We are a long 
way from the days when there was 
one reasonably decent record changer: 
"Automatic turntable" and "record 
changer" are now synonymous. In 
those days changers were scorned by 
the audio buff, who wouldn't think of 
taking a record from its jacket without 
a "precision manual," or one-at-a
time, turntable to play it on. 

That path to audio status is now 
totally a thing of the past: Fidelity 
belongs just as much to automatics 
as to manuals. M echanically the new 
automatics are light-years from a 
machine I can recall : Its arm ground 
in from one side to grab the record 
in a pincer grip, then literally threw 
it onto a reject pile. After a few en
counters with that arm, records were 
permanent rejects. 

Changers, or automatic turntables, 
have, of course, been a lot better than 
that for some time. What's new is 
the extent to which the designers have 
incorporated mechanical refinements, 
and the number of top-level brands. 

They had to improve. Part of the 
reason is that they had to get a lot 
better to handle today's vastly im-

. proved cartridges. Also, there's the 
intense competitiveness in the audio 
industry. And part just might be the 
demonstration of total convenience by 
tape-cassette manufacturers. The disc 
is still the major home entertainer in 
audio,-but the cassette is within holler
ing distance, certain to keep disc
equipment makers on their toes. 

Here is a rundown of the dazzling 
refinements on the new machines: 

Motors. A smooth-runn ing motor 
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that operates precisely on speed is es
sential for playing records at today's 
highest fidelity levels. The induction 
motor, used on several of the ma
chines, has a strong starting torque for 
fast acceleration, but tends to slow 
down a bit with increasing loads. The 
synchronous motor, on the other hand, 
has an average speed t ied precisely to 
the power frequency, but tends to 
bounce a bit around that speed, like a 
weight on a very tight spring. 

In all the machines I checked, the 
motors, whether induction or synch ro
nous, are of such high quality that 
smooth, on-speed drive is assured. One 
manufacturer, Garrard, uses a combi
nation synchronous-induction motor. 

Drive systems. A similar emphasis 
on quality exists with respect to the 
two main methods of coupling motors 
to turntables: the belt and the idler 
wheel. A belt can help isolate motor 
vibration from the turntable, but it 
may have a built-in tendency to 
"swing." 

The rubber idler wheel, driven by 
the motor shaft and pressing against 
the inside of the turntable rim, is the 
simplest drive system and is used on 
practically every inexpensive turn
table and automatic today. It can be 
crude indeed, but on the tables I 
checked using the idler-wheel system, 
it has obviously been greatly refined, 
as have the belt systems. 

No audible distortion. The overall 
result of the refinement in motors and 
drive systems is that the tables play 
records without introducing audible 
flutter, wow, or rumble, the major dis
tortions that a table can impose on 
music. F lutter and wow come from 
periodic changes in turntable speed, 
and must be smaller than about 1/10 
of one percent to be inaudible under 
all conditions. R umble is the low-
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Automatic Turnta les 
HOME ENTERTAINMENT 

Vertical-tracking-angle adjustment knob on 
the PE 2040 rotates to keep the angle con
stant in a stack of up to e ight records. 

pitched noise that comes from vibra
tion, present in any machine with ro
tating parts. It, too, has been kept to 
very low levels. 

Smooth record handling. Records 
are handled gently but very surely 
with comparatively foolproof " fin ger" 
systems, small projections that move 
in and out of the center spindle to re
lease the records . Controls are much 
better than they used to be: easier to 
use and, generally speaking, jamproof 
- whether they are pushbuttons, piano 
keys, levers, or dials. 

The trend toward several interlock
ing controls, which peaked several 
years ago, has declined. Pushing a 
single button, key, or lever now gener
ally sets a machine off on a complete 
cycle. I liked especially the "feel" of 
using the Dual 1219, the Lesa PRF, 
PE 2040, and Garrard SL95B. 

Easy shift to manual operation. In 
the early days of changers, it was 
tricky to play one record at a time. 
Since the serious mus.ic listener may 
frequently want to play a single rec-

. I 
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An e lapsed-time stylus-wear indicator, just 
to the left of the pushbu tton console, is 
one of ma ny features o n the Mi racord 770H. 

ord, he shouldn't have to, for example, 
hold his hand over the table until the 
pickup drops into it, then move it to 
the lead groove, as prepara tion . 

The machines I checked confirm 
that cumbersome manual operation is 
gone forever . Going manual genera lly 
means simply operating a control that 
says "manual." Several can be oper
ated two ways: either with the arm 
completely free, so you put the stylus 
on the record by hand, or with the 
machine putting the stylus on the sin
gle record. 

Cueing controls. This is another 
nearly universal feature I like. Pull a 
short lever projecting upward from 
the panel, and the pickup lifts up from 
the record. Push the lever back again, 
and the pickup drops as gently as a 
snowflake back to exactly where it 
was. Or you can slide the arm, with 
the cue control in the up position, 
over to another spot on the record and 
lower it there. 

The cueing control gives you the 
[Continued on page 138] 

TOP-OF-THE-LINE AUTOMATIC CHANGERS 
' . - . 
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Dual1219 33, 45, 78 "' "' "' Idler "' Synch. $175.00 
Garrard SL95 33, 45, 78 "' "' Idler "' Synch:-lnduct. $129.50 -
PE 2040 33,45, 78 "' "' "' Idler "' "' Induction $145.00 - . 
Pioneer PL-A25 33,45 "' Belt "' Two Motors $129.95 . ·-
Lesa PRF·& 33,45, 78 "' "' "' Idler "' "' Induction $179.95 - ·------- -- - -- .. . 
Miracord 770H 33,45 "' "' "' Idler "' "' "' Hys. Synch. $225.00 -Sherwood SEL·100 33,45 "' "' Belt "' (Two) Induct. *$149.50 
VM 1555 33, 45 "' "' Belt "' (Two) Induct. *$220.00 

' *(with base and pickup) 

Elaborate gimbal suspension system o n 
the Dual 1219 is raised o r lowered for 
best tracking angle on a s ingle disc or s lack. 

Markings near the anti-skating dial o n the 
Dual 1219 turntable id ent ify different scales 
for styli with e ll iptical and conical shapes. 

Two-point record support is featured on 
Garrard's top-line models. Most changers 
use a removable inverted-umbrella spindle. 

Cuein g controls, stan da rd on top-line 
changers, le t you raise and lowe r tone arm 
w ithout touching it. This is Dual's 1219. 
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PERSONAL-USE REPORTS: 

Four-Channel 
System 
You Can Buy 

It's been only about a year since 
the hi-fi industry began talking seri
ously about four-channel stereo. But 
you can already buy a quadriphonic 
system that's about as easy to use as 
a regular stereo rig. 

Wollensak's Model6154 quad-play
back/stereo-record deck is exactly the 
same size as their two-channel Model 
6150. And the Scott 499 four-by-35-
watt amplifier is about as big as an 
old, tube-type stereo receiver. The 
quad deck costs $500 and the ampli
fier is $600. 

The tape-motion controls were a 
favorite feature on the Wollensak
they're the best I've ever used on any 
machine without all-relay pushbutton 
operation. I especially liked the pause 
control, built into the start button
you can't forget to unlock it, because 
it releases when you push the start 
button again. 

All connections except those for mi
crophone and headphone are recessed 
into one side of the 6154. These in
clude outputs for all four channels 
and two pairs of inputs for the front 
two channels. One pair of these in-

Two speaker pairs used with this amplifier 
and tape deck give a quadriphonic setup. 

puts is for the normal connections to 
your stereo system; it disconnects au
tomatically when you plug in the 
mikes. The other pair, labeled "Mix
ing Inputs," is live all the time, so you 
can use the inputs to record voice 
over music, to do sound-on-sound, to 
add echo, or to create other effects. 

Performance was good at all three 
speeds, though response was natural
ly limited at 1 Ys ips. 

Four separate amplifiers. The Scott 
499 amplifier, aside from its four VU 
meters, also looks rather convention
al. Most of its controls are just what 
you'd expect on a standard stereo 
amp. But there are two input selec
tors, four front-panel mike inputs, and 
four controls for bass and treble. 
There's an extra balance control for 
front/rear. And the mode switch has 
two mono and two stereo positions, 
plus one for "quadrant" sound. 

The controls basically define the 
amplifier: In the quadrant mode, you 
can play four-channel music in one 

Tape Deck with Built-In Dolby 

Using part of a professional noise-reducer 
circuit, the KLH 41 sharply lowers tape hiss. 

80 ! POPULAR SCIENCE 

About two or three years ago, the 
Dolby noise-reduction process creat
ed a small revolution in professional 
recording. Its effect- the reduction of 
noise in recording and dubbing- was 
large. Its price-$2,000 per two-chan
nel stereo unit-was, by professional 
standards, reasonably small. Now a 
modified version of the Dolby system 
is available for home use. And the 
first consumer product with a Dolby 
circuit, the KLH 41 tape deck, costs 
only $230. 

The home-modified noise-reduction 
circuit featured in the KLH reduces 
only high-frequency noise (tape hiss ) 
instead of attacking noise of all fre
quencies as the professional units do. 
But hiss is the biggest noise problem 
in home tape recording, especially at 
the lower speeds. 

With the KLH 41, this problem is 
solved so well that you can use 3% 
inches per second as your "normal" 
speed for high-fidnli.ty recording, and 
make really usable b~c',ground-music 

All the controls you need to balance four 
speakers are on Scott's new 499 amplifier. 

room (from any input) or separate 
two-channel programs in two differ
ent rooms ( though with some cross
talk ) . In the other modes, you can 
play two-channel stereo or mono
phonic sound from either the front or 
back input pairs through two or four 
speakers. 

The VU meters are more of a help 
than I had expected in balancing the 
four channels, though not in watch
ing record levels. (The output to the 
meters comes after the volume con
trol, while the tape output com3s be
fore it. ) I would have liked the meters 
switchable for both uses. 

Sound was good, and the 499's 35 
watts per channel was sufficient to 
drive my speakers ( AR-3as in front, 
AR-2ax speakers in back) comfort
ably. Vanguard Records <71 West 23 
St., New York, N.Y. 10011 1 sells 
four-channel tapes for $15, and Proj
ect 3 ( 1270 Ave. of the Americas, 
New York, N .Y. 10020) has tapes at 
a similar price.-luan Berger 

and speech tapes at 1 Ys ips. The 3% 
speed can halve your tape costs and 
double tape playing time if you now 
use 7% ips. 

To get these advantages, though, 
the Dolby system must be used in~ 
both record and playback. Dolby-re-""' 
corded tapes played on conventional 
machines will sound shrill, and con· 
ventional tapes will lack high fre· 
quencies when played through the 
Dolby circuit. But a switch on the 
KLH lets you play non-Dolbyized 
prerecorded tapes conventionally and 
record tapes without the Dolby pro
cess to play on other machines. 

There's an interlock built into the 
tape transport control that prevents 
your breaking tape by going directly 
into play mode from fast forward or 
rewind. And a control on the back 
lets you match the KLH's output 
level to that of all your other sound 
sources. But most important is that 
switch marked "Dolby System." It 
works.-luan Berger 
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Timer 
Saves 

.Your Records 

r· 

Elapsed-time meter can warn you 
of stylus wear through a "sample" 
of the hi-fi cartridge output 

48ylfibMAS R. SEAR 
ing the "highs" from the grooves of 
your valuable records. 

How long have you been using the 
stylus in your hi-fi cartridge? If you've 
exceeded the recommended playing 
time, a worn stylus tip may be scrap-

INPUT 
FQOM Q2 
STYLUS 

C5 

Here's an electronic timer that mon
itors the output of a cartridge. Like 
the units on the newest, high-priced 
automatic turntables, it lets you know 
how long . the stylus has been used. 
When the recommended stylus-play-

-t6.1VOLTS 
UNIT IS 

OPEQATING 

T2 Q4 RX JJ 

C7 

CLIP 
OFF"'.. 

U7~ 
60HZ. 

HOME ENTERTAINMENT 

INPUT 
FROM 
STYLUS 

ing time approaches, you can replace 
it or check its condition. 

The stylus timer "samples" the out
put from your cartridge (one channel, 
if it's stereo) without loading the sig
nal and affecting the sound. The car
tridge signal is amplified and used to 

[Continued on page 126] 
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. __-· PARTS LIST 
Rl-390 ohm."~'· car oon 

rt~sjstor 
11 

R2-510,000·'f'' "· -.w 
c; ·b. res 

R3-4 ..,":J"..>·t>ilm, 'l:w carb. 
. es. 

R4-33 ohm, 'hwcarb. r.es. 
RX-470.COO·ohm, •t~w carb. 

res for l.OOO-hour meter. 
See graph lor values for 
other elapsed times 

Cl-lOO.rnfd. 25v ele<:trolytic 
capacitor -

C2. C7 -lOO·rnfd, 12v 
electrolytic capacitor 

C3. C4-l·mfd. lOv . 
electrolytic capar.ttor 

C:>-';.rtud. 10v electrolytic 
C<IPQ<;itor 

C6-0.0l mid, 400v tubular 
capacitor 

01, 02, 03, 04-750·mA, 
200PIV slt•con rectifiers 
(Allied 24A9692) 

05-IN70 diode o~uel 
06 S.lv diOde 

20 integrated 
circuit 

T1-12.6v, 1.2-amp filamomt 
transformer (Radio Shack 
2731505 or equal) 

T2-Min[ature audio 
transformer. Primary. 
10.000 ohms; secondary, 
2,000 ohms with center 
tap (Radio Shack 273-1378 
or equal) 

M-E'Iapsed·time meter 
150·SP2 with A501 socket 
(CurtiS Instruments). 
Allied Elec . .: 5808802 

MISC-5V>'' x4'1z'' perf board, 
soldering terminals, 
shielded input cable, . 
mounting hardware 

Estimated cost: $20 

C2 Ct 

,:vALUE IS DETEQMINEO 8V~ANTEED 
OQ TYPICAL HUMSEQ OF HOURS THAT 
STYLUS CAN BE U SED. SEE GRAPH 

VOLTAGE AND RESISTANCE TESTS 
IC pin 1 2 3 4 5 6 7 8 9 10 12 

Resistance 4 .6K sson 9000 IK 0 0 1K soon 9000 6.5K 0 

Vol taRe (DC) + 3.6 + 1.0 + 1.0 + 9.2 0 0 + 8 .6 + 9.6 + 9.6 + 3.8 0 
•. . . ... Test cond•t•ons: loput shorted to ground for voltage read1ngs. Power must be off for 

resistance readings. Negative meter lead to ground. (K == X 1,000.) 

NOVEMBER 1970 j 81 

t-opyngh ed m< 'rto.il 



Imperial with Sure-Brake stops in straight line (left), 40 percent shorter than Imperial without Sure-Brake (right), which slowed 

4-Wheel Antilock Brakes 

Chrysler's Sure-Brake cuts 
stopping distances, keeps the 
car straight on slippery roads 

By JIM DUNNE I PS Detroit Editor 

When you buy one of those ultra
safe new cars they'll be building 
five years from now, you can bet on 
one thing: It will have an antiskid 
braking system that works on all four 
wheels. 

Chrysler Corporation took a big 
step toward that day when it built the 
1971 Imperial with its optional Sure-

_,- FREE-ROLLING WHEEL SPEED 

Give You Sure Stops on 
Brake, the first four-wheel antiskid 
system built on a U.S. production car. 

Other car makers will be watching 
Chrysler's Sure-Brake experience 
closely while they rush their own 
versions through development stages. 
Meanwhile, drivers of the new Im
perials equipped with Sure-Brake wilJ 
benefit from all these advantages that 
go with the computer-controlled brak
ing system: 

• Firm, steady stops-even when 
driving on glare ice 

• Up to 40 percent shorter stopping 
distances (on slippery surfaces) 

• End of wheel lockup 
• Vastly iinproved stability and 

control of a car during panic stops.• 
Sure-Brake was developed by 

Chrysler in cooperation with Bendix 
Corporation. The system has three 
main parts: an electronic control box, 
a speed sensor in each wheel, and 
brake-pressure modulators. When a 
driver hits the brakes hard enough to 
lock the car wheels, these parts act t<lt 
keep the wheels turning with optimum 
braking pressure. And when the 
wheels keep turning, the car stays 
under control. 

Here's how each of the parts works: 
Sure-Brake's brain. This is an elec

tronic computer that monitors the 
speed of each wheel, signals the mod-

ulators to start work

OPTIMUM BRAKED·WHEEL SPEED 
ALERT POINT ing, and keeps check 

on all parts of the sys
tem to make sure they 
are in working condi
tion. Its logic system 
is made up of solid
state components that 

t 
l 
Ill: _, ... ... 
:z: 
3: 

I 

t 
::E 
A. 
Ill: 
..... ... ... 
:z: 
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SURE·BRAKE WHEEL 

-TIME-

UNSATISFACTORY CONTROL MODE 
TENDING TOWARDS LOSS OF BRAKING EFFORT 

-...__,..... __ ---..::: 
---------UNSATISFACTORY CONTROL MODE-_ 
TENDING TOWARDS WHEEL LOCKING 

Best braking is obtained with 15 percent slip (top). less slip, 
or more, can lock wheels or lead to loss of braking effect. 
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FULL BRAKING RESUMED 

together take up about 
as much room as a ci
gar box. Chrysler's ·j 
unit is stored under~ 
the hood. 

Modulators regulate 
-. the brake line pressure,· ...... 

·-...apd operate between 
• 

-t 
...t 
zw -a: 
-':::~ ... .., 
~en cw 

Gl 
ACTION 
POINT 

PARTIAL CUTOFF 

~~~----~~~-------------
During one cycle: wheel speed (top), 
acceleration (center), and line pressure. 

~he master cylinder 
and tht- wheels. Chrys
ler's A. L. 'Turner, who 
is manager o.r Sure-
Brake, describes cite 
modulators as essen
tially "a power-brake 
cylinder in reverse." 

"They pull on the 
hydraulic system in
stead of p.ushing," 
Turner explains. "The 
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to a stop after knocking down pylons. Chrysler's AI Turner points to the computer and holds another with its cover off. 

Glare Ice 
modulator can is a vacuum canister 
that. operates cutoff and relief valves 
to stop the pressure going to the wheel 
cylinders." 

The modulators mimic the action of 
an expert driver pumping the brakes 
to keep the wheels from locking up-·· 
only better. They apply the brakes up 
to six times per second. Each modu
lator weighs about 16 pounds. There 
are three in all, one each for the front 
wheels, and one serving both rear 
wheels, all located under the hood. 

Sensors are the third key part. They 
measure the speed of each wheel, and 
send that information to the comput
er. The sensors themselves are little 
more than magnetic coils with three 
prongs sticking out of one end. These 
prongs line up with the teeth of a tone 
wheel that turns with the same speed 
as the road wheel. When lined up 
with the prongs, the teeth complete 
a magnetic field and an electrical im
pulse is created. As the tone wheel 
turns, the teeth come out of alignment 
and break the magnetic field, setting 
up a sine-wave type of electrical cur
rent. The peaks of this sine wave are 
counted and recorded by the comput
er. With diminishing frequency
which means the wheel is slowing 
down- in excess of 15 percent, the 
computer decides the wheels are about 
to lock up, and the Sure-Brake modu
lators go into action. 

Chrysler's choice of 15 percent max
imum wheel slowdown is critical. If 
the wheels move too slowly in relation 
to car speed , they start to lock up. 
Too fast, braking is not at its most 
efficient. Fifteen percent was chosen 
as the best average. 

Two-speed braking rate. This is a 
[Continued on page 13.1] 
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Each front wheel has its own 
modulator, but the two rear 
wheels share one. On this car, 
the computer was installed in
side the trunk. 

LOGIC 
CONTROLLER 

REAR BRAKE 
MODULATOR 

MASTER CYLINDER 
AND BRAKE PEDAL 

WHEEL 
SENSOR CYLINDER 

WIRING - ----

Sure-Brake antilock system is most sophisticated yet devised, 
but it's complex and costly. Future versions may be rniniaturrzed. 

VACUUM ................ ,*'"" " j5-> :•:-> X<:> X;:.};«>: (" X .;>;•:-:~~:-

BRAKE FLUID 
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Do-Anything 
RANGE ROVER 

Cruises Like 
a Sedan, 

Clambers Like 
a Goat 

Cresting a hilltop at full bore, the Range Rover gets airborne but lands softly 
on its long-travel coil springs. At left, its off-road mobility is demonstrated on 
the hills of Cornwall in convincing fashion- in " high" range! 

road vehicles just aren't suit
able for highway driving. 

Here's a four-wheel-drive wagon 
with a boulevard ride, sports-car 
handling, and cross-country go 

Tires wear out because 
front and rear wheels are 
driven at the same speed, and 
the drive train is subject to 
extra stress when the wheels 
protest. Range Rover's an
swer is a limited-slip differ-
ential between the front and 
rear drive shafts, similar in 
principle to the central dif
ferential in the Ferguson sys-

By DAVID SCOTT I PS European Editor 

Here at last is the Rover that car 
buffs have been waiting for. The 

Range Rover could be the answer to 
the basic problems with the cars we 
now have. Our passenger cars depend 
pretty much on good roads. They're 
easily stopped by snow and ice, minor 
floods, mud and sand. And our off-

I 

16-GALLON 
FUEL TANK 

- -

I)ISK 

tem [PS, Nov. '69]. Four-wheel drive 
is permanently engaged, but the front 
wheels are free to overrun the rear 
wheels. For very rough conditions, 
the central differential is lockable. A 
pneumatic actuator pulls a sleeve 
that's splined to the differential for
ward to engage the front output shaft. 

COLLAPSIBLE 
STEERING COLUMN 

CENTRAL 

In a 200-mile drive around the 
highways, twisty lanes, and rugged 
coastline of Cornwall, at the western 
tip of England, I marveled at the 
Range Rover's comfort, speed, han
dling, and go-anywhere capability. 
On the open road you get relaxed 
cruising at 70, although there's a bit 
of gear whine from all those cogs. On 
an unused airfield I did 0-60 mph in 
15.1 seconds, 0-80 in 29.5, and hit a 
top speed of 96 mph. 

Four-wheel power disk brakes give 
sustained braking power. Soft coil 
springs all around give a cushioned 
ride on all surfaces. Rear suspension 
includes a hydraulic self-leveling unit 
that pumps itself up or down on 
bumps to maintain constant body 
height and suspension travel, regard
less of the load aboard. 11!1 

POWER 
BRAKES 

HAND TANDEM BRAKE LINES 

Wheelbase is 100 inches, ground clearance is 71/2 under differentials and 121/2 beneath the body. Load capacity is 1,200 pounds. 
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Our New 8-1 Bomber-

This big swing-wing bird 
is designed with a unique 
combination of talents 

By BEN KOCIV AR 
PS Consulting Editor, Flying 

To swing or not to swing, that was 
the question. In the competition for 
the new B-1 manned bomber, the an
swers were t~ same. All three giant 
aerospace companies presented swing
wing designs. 

The winner? North American 
Rockwell, voted by the Air Force best 
and cheapest over entries by Boeing 
and General Dynamics. (The latter 
two also hedged their bets with fixed
wing designs, which are cheaper.) 
General Electric will make the en
gines for the B-1. 

Cost? If over 200 are made, the 
flyaway price can come to $25 million 
per plane with all gear installed, but 
not including ground-support and 
training equipment. (Present plans 
call for five "bare-bones" prototype 
planes, with only enough electronics 
aboard to enable them to fly, plus two 
for testing. ) 

That's a big hunk of bread even for 
a plane about the size of a 707. It's 
as much as a C-5 cargo plane (which 
weighs three times as much as the 
B-1) and 10 times as much as a Min
uteman. 

As you might expect, there's lots 
of honest military security blanketing 
detailed information on the hot new 
bomber. Down at the Pentagon, they 
rather walk on eggs when you ask for 
details. But that still leaves lots of 
interesting answers to some of my 
questions. 

The new supersonic bomber will not 
be in operation until seven or eight 
years from now-if all goes according 
to plan. First flight is scheduled for 
the summer of 1974, and complete 
testing will run through December, 
1977. It's a big program with 11,000 
subcontractors in 48 states. 

Why the swing-wing design? That 
puzzled me most. The supersonic 
transport program started with a 
swing-wing design won by Boeing 
and, after a couple of years, changed 
86 I POPULAR SCIENCE 

to a fixed-wing plane which is still 
years from flying. 

The F-111 swing-wingers have had 
structure and weight problems and 
are still not out of the woods. The 
multimissioned planes designed as 
fighters and bombers for the Air Force 
and Navy are just getting back to fly
ing status; they've been grounded 
since last December for inspection 
and fatigue tests because of a series 
of crashes. The Navy versions have 
been dropped in favor of a new Grum
man swing-wing design- the F-14. 
Some problems there, too. 

I talked with Air Force and North 
American officials connected with the 
B-1 program, and to a number of other 
manufacturers involved in swing-wing 
designs. Here is what I learned about 
the plane. 

It's a multimission bomber. Its crew: 
two pilots and two navigator-systems 
officers, seated in one escape capsule. 
The B-1 is designed to fly superson
ically for short distances at about 
1,500 mph, but will do most of its 
flying at about 500 mph. It will be 
able to fly at 50,000-foot altitude, do 
a supersonic dash, and fly low sub
sonically-its mixed-mission flight 
profile-for more than 6,000 miles 
without aerial refueling. But its main 
mission is to be able to fly low, below 
1,000 feet and under enemy radar de
tection, at about 550 mph. 

It will weigh about 375,000 pounds, 
two thirds of a B-52's weight, yet will 
carry twice the B-52's payload. With 
nuclear weapons at high altitude, it 
will travel as far as a B-52, more than 
10,000 miles, without refueling. But 
it will be less vulnerable and less visi
ble on radar than the B-52 at low 
altitudes. 

There, its primary mission will be 
to carry as many as 24 SRAMs 
(short-range attack missiles ) to hit 
such targets as SAM (surface to air 
missile ) sites. The SRAM has in
ertial guidance and can be fired at 
short ranges against radars detected 
by passive radiation-detection sys
tems aboard the bomber. 

Like the F-111, the B-1 will be able 
to take off fully loaded from short 
fields- even rough fields in an emer
gency. This means it can operate 
from 5,000- to 7,000-foot runways; I 
was told the B-1 could use airports not 

open to the F-111. It is even possible 
that it could fly from many super
highways. This, plus its ability to get 
off quickly, provides tremendous dis
persal capacity and safety in a sur
prise attack. Any enemy will find the 
planes more difficult to pinpoint in 
advance than our fixed rocket bases. 

In flight, the B-1 performance will 
match that of the KC-135 jet tanker, 
the military version of the Boeing 707, 
so no new refueling tankers will be 
needed. The KC-135 was ordered to 
match the flying ability of the B-52 
bomber and the fast jet fighters that 
could not slow down enough to be re
fueled by the old prop-driven KC-97. 

The B-1 will have ground-mapping 
radar, making runways as well as 
other things visible from the air with
out ground assistance, and thus able 
to land in bad weather, even pea-soup 
fog. It will carry decoy missiles and 
defensive missiles to protect itself 
against enemy attack. 

Swinging versatility. To meet all this 
variety of flight, distance, speed, and 
load ability, the competitors agreed 
on the swing-wing or variable-geome
try wing. Moved straight out, it pro
vides greatest lift for slow flight, and 
for takeoff and landing with big loads 
from short fields. Swept back, it en
ables the B-1 to fly at more than twice 
the speed of sound. 

Sound like the same arguments as 
for the F-111? They are. 

"How about the wing problems that 
the F-111 has had?" I asked. "Won't 
you run into the same thing?" 

The answer was a definite "No." 
The F-111, I was told, used D6AC 

tool steel for its wings. This material 
turned out to be not strong enough. 
It had advantages: It allowed thinner 
and more streamlined wing joints, and 
cost less than titanium. But it was 
like tool steel in that even a small 
crack could rupture rapidly and was 
difficult to inspect. 

The B-1 will use new methodology 
for fracture mechanics. Of the proto
types ordered, one will be used for 
static testing, one for fatigue testing. 
The F-111 had simultaneous testing 
and production. The B-1 will undergo 
development work before production 
starts. 

What about the abandonment of thP 
[Continued on page 118] 
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B-1 refuels f rom a conventional KC-135 jet tar ker (mi litary version of the Boeing 707). which 
positions its fuel probe with contro llable wings. Here, B-1's w ings are held straight out for slow 
fl ight. Note small canard ~tub wings in r·ront o i th·~ cockp it. They smooth out bumpy-a ir ride. 

Underbelly view of B-1 ~hows pos1t10n of fou r engines in two 
separate pods under 11xed mner portion of variable sweep-wing. 
Bumps on rudder house sensors for electronic countermeasures. 

Flying low through valleys, B-1 dashes at just under the speed of 
sound, usmg terrain-following radar for automatic fligh t below 
area tha t's reachable by defense radars guiding SAM missi les. 
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Color Key lets you pick the colors in your final product. The small 
color sandwich (center, above) and the larger one beside it were 
both made from the black-and-white negative that produced the 
monochrome print at far left. You can buy Color Key at graphic
arts supply stores. Get the rainbow pack (25 10-by-12 sheets in 
assorted colors for $17.90) and a quart of developer ($2.25). That's 
enough to make hundreds of sandwiches in 35mm and lnstamatic 
size or about 50 sandwiches in 120 and 220 roll-film sizes. 

' 

By A. J. HAND PHOTOS BY THE AUTHOR 

How would you like to be able to 
"paint" bright, bold, colorful poster 
pictures with your camera? It's easy. 
You can do it with your usual film
any size, color or black and white
and 3M Color Key. 

Color Key is a clear plastic film that 
is coated with an emulsion in a wide 
variety of colors. When it is exposed 
to light, the emulsion hardens. You 
use the film with Color Key developer, 

an organic solvent. Wipe the solvent 
over unexposed Color Key and all the 
color comes off. Wipe it over fully 
exposed Color Key and nothing at all 
happens. 

But place one of your negatives or 
slides on a piece of Color Key- blue, 
let's say- and shine a bright light 
through your original onto the Cdlor 
Key, and here's what happens: 

The emulsion under the clearest 
parts of your original hardens, the 
rest stays soft. Development washes 
away the soft portions, but the light
hardened portions remain. So you 

get a high-contrast rendition of your 
original in clear and blue. 

Use a longer exposure time and 
more Color Key emulsion will harden. 
You get another high-contrast ren
dition, but the detail in it will be 
different. And that's the secret of 
making your own poster art. 

You just expose your original on 
different colored sheets of Color Key, 
varying the exposure times for each 
sheet. Then take the different Color 
Key copies, and laminate them to
gether into the most eye-catching 
sandwich you ever made. 11!1 

Let your imagination run wild- transform a slide into a striking color sandwich 
Removed from its mount, slide on opposite 
page was contact-printed on red Color Key 
for three minutes. Exposure left a broad 
shadow (clear area) on the girl 's cheek. 
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Same slide exposed for five minutes on a 
scrap of orange Color Key has el iminated 
shadow on the girl's cheek, and broadened 
the highl ight band running across her hair. 
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Orange layer is not used in the sandwich. 
Rather, it is contact-printed on blue Color 
Key for two minutes. Result? An exact re
versal of the orange layer in blue. 
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The three easy steps to color from a black-and-white negative 
Cut a p iece of Color Key to 
size of your original. lay it, 
emulsion (dull side) down 
on black paper that comes 
with the film. Then cover 
with a sheet of glass to as
sure good contact between 
Color Key and original. Use 
any size film ; we used a neg 
ative from four-by-five Po 
laroid positive/ negative here 

Set up two photofloods at either 
side-about 18 inches from the glass 
-and make your exposure. Vary the 
time according to the effect you 
want and the density of the original 
negative. Two to five minutes is a 
good starting point. Intense light 
is required to expose Color Key, so 
you can work under normal room 
light-you need no darkroom or 
special safety light for this job. 

Original slide at left pro
duced Color Key sandwich 
at right in about 10 min
utes. The striking result can 
be projected like any or
dinary slide, or sent to a 
good custom color lab to 
be made into a color print. 
Good trick: Group together 
many small sandwiches like 
this on a plain window, and 
you turn it into a way-out 
stained glass. 

Here's how to do it 
Last step: The red and blue layers are placed in register (the images 
of the sprocket holes guide alignment) and taped at the edges. 
Sandwich is then placed in a new mount and is ready for pro
jection. Glass slide mounts keep the sandwich pressed flat. 

•• • 

After exposure, remove the Color 
Key from beneath the glass and 
place it with the coated side up 
on a smooth surface. Wa it for a 

- few seconds, and then pour on a 
capful of the Color Key developer. 
let the developer spread for a few 
seconds, then wipe carefully with 
cotton balls or soft paper towel
ing, until all of the soft emulsion 
has been removed completely. 

Rinse the developed film in 
water and blot dry with a 
lint- free material. Now ex
periment. Make another ex
posure for a different time on 
a different color. Or com
bine .this layer with the origi
nal and print them both 
together onto a sheet of an
other color. You' ll be sur
prised at effects you'll get. 
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Jigs make accurate bends easy: Sl ip hot 
plasti c into jig, gently bend to shape and 
hold unti l cool. Remove protective paper 
from plastic just before you apply heat. 

Strip heater soitens Plexiglas for bending. 
Make it with the new Briskeat heating ele-

Rivets let you pop the accessories together 
in minutes-no clamping or wa iting ior 
glue to dry. Use USM's 1/s" alum inum A-44 
pop rivets. Steel ones may crack out. 

ment sold for this purpose. Plans for 
bui lding the heater come with the element. 

Three 
Sheet plastic, Pop rivets, and 
walnut are a natural team for 
the clean look of today 

By A. J. HAND 
PHOTOS BY ORLANDO GUERRA 

A lot of today's modern designs owe 
their visual impact to the combina
tion of the natural, earthy look of 
wood, with the clean, clinical look of 
plastic and metal. Here are three de
signs that make the most of the com
bination. Deep, rich tones of walnut 
key perfectly with the color of bronze 
Plexiglas while the gleam of shiny 
rivets provides just the right metallic 
accent. 

As a bonus, the rivets make the 
assembly of a ll three accessories a 
simple pop-together procedure. In
dustrial designer Gary Gerber, who 
created these accessories, achieved 
the pop-together capability by using 
Pop rivets in a new and unusual way. 

In normal riveting routine, the 
rivet passes all the way through two 
thin pieces being joined. When you 
squeeze the riveting tool, the end of 
the rivet mushrooms up tightly 
against the rea r piece. 

In these projects, however, plastic 
is fastened to walnut so thick the 
rivets don't pass through it. So when 
you squeeze the tool the rivet expands 
into the sides of the hole. You get a 
neat strong bond- instantly. 

All three accessories are built using 
the same techniques. Start by assem
bling the wooden parts, using white 
glue and clamps. Drill a ll the rivet 
holes. Then sand the wood smooth, 
knocking off the sharp corners and 
cleaning up burrs around holes. 

Finish the wood before you mount 
the plastic. A penetrating finish such 
as Deep Finish Firzite or DuPont 
Penetrating Resin Finish will give the 
:wood a deep-grained look. 

The plastic. You can get the sheet 
plastic- Rohm & Haas Plexiglas-at 
most building-supply stores. It comes 
in a variety of colors and thicknesses. 
The color's up to you- Gerber used 
bronze- but get the Vs" thickness. 

Do your cutting with a fine-toothed 
handsaw, or with a plywood blade on 
a table saw. Note that the plastic for 
the lamp and the pipe rack is cut and 
bent slightly oversize, then trimmed 

[Continued on page 141] 
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' Bye for now, says the man of the house as he retreats into 
think tank. Though it dominates a room, it can be qu ickly 
disassembled. At left, Isaacs contemplates interior collage. 

Interior face of each pentagon is covered with 
magazine photos chosen for response they stimu
late 1n you. Apply them, overlapped, by brushing 
thick wallpaper paste on back of moistened page. 



Escape from the pressures of modern life ... 
Relax in contemplation after building 

Your Very Own 
By KEN ISAACS 
PS Design Consultant 

"I vant to be alone." When Greta Garbo made her 
often-quoted remark, years ago, it may have had 
a deeper meaning than escape from pursuing news
men. Everybody occasionally wants to be alone. 
We all need privacy to renew ourselves for the fast 
pace of modern ·Jiving. As old as mankind, this 
inner need is today more urgent than ever before. 

Mohandas Gandhi was perhaps this century's out
standing exponent of aloneness- of personal medi
tation. Gandhi's inspiration came in part from our 
own Henry David Thoreau, who fled to the natural 
solitude of Walden Pond. And Thoreau was a real 
soul brother of our western man of the mountains, 
naturalist John Muir. 

But perhaps the best expression of this inner 
need-the one that moved me to design the PoPULAR 
SciENcE Meditator- comes from the cultural histor
ian and critic, Lewis Mumford. In his book, The 
Conduct of Life, Mumford speculates that, ideally, 
each of us has two lives: our public life of daily 
activity- earning a 'living, raising a family- plus a 
private life created within our thoughts as we ex
amine and evaluate our actions. 

It is Mumford's contention that if each of us 
fully realized that every minute of our lives that 
"escapes reflection" is gone forever, we'd make pro
vision for that "second life" - provision that would 
encourage us to slow down and follow up our day-to
day pursuits with regular meditation. 

Mumford actually anticipated my Meditator de
sign when he called for a form that would give this 
second life shape: a specific time and place for con
templative withdrawal- preferably even a special 
structure devoted to the purpose. Inspired by this 
idea, I designed my Meditator. 

This project was conceived to make it easier for 

Assemble the pentagons with common corner angles spread 
to 117 degrees with vise and pliers. Machine screws pass 
through predrilled panels into washer and wingnut. To 
jo in at f loor line, prop lower panels at proper angle (right). 
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How to lay out the pentagons: Cut each of the 4' -by-8' plywood 
panels into 4' squares, as above; prepare your layout carefully, 
since al l edges must be equal for assembly of dodecahedron. Use 
a beam compass-either the commercial type above or homemade 
version sketched at right (drill tight-fit hole near one end of 34" 
1-by-2 for the awl; dr ill block ior pencil and clamp to other 
end so distance between points of awl and pencil is exactly 25"). 
Mark off vertical and horizonta l centerlines on plywood square, 
locating horizontal 22" from bottom edge. Using centerpoint A, 
scribe circle (note that pencil goes off three edges). Reset com
pass for 293/s", set point at Band strike arcs right and left, inter
secting ci rcle at C and D as above. Using same setting, move 
point to C and mark off F. Move point to D and mark off E. As 
check, set point at E to see if arcs cross at F. Join points with 
straightedge and cut out first pentagon with fine-tooth saw. True 
edges with fine wood rasp and finis h with sandpaper on a block 
(hold rasp and block at 90 degrees to face of panel). Use this 
pentagon as template for layout of other 11. Just mark points on 

PENTAGON LAYOUT 
~---24"-----~ 

aU of us to satisfy our need for oc
casional moments of private contem
plation. Enter the Meditator and 
surround yourself with the graphics 
which cover its walls, and something 
begins to happen to you almost at 
once. 

It's difficult to predict, but you may 
find the sensation akin to that m ys
tical communion .wi th nature that you 
experience when alone in a fores t- or 
the sense of peace you fee l in an emp
ty cathedral. Or you m ay d evelop 
sudden insights as you study the 

~------------- 48"--------------~ 
I X2--

CLAMP--

--PENCIL 

BEAM COMPASS 

plywood squares and connect with straightedge. Note that a small 
triangle (with 3V2" base) is nipped off at each corner. Cut 12"
radius hole at center of one pentagon to serve as access door. 

picture-fragments of your world-and 
be swept by the conviction that you're 
" getting it all together" at last. 

Far back into history. For the design 
of the Meditator, I've gone to the 
ancient Greeks and borrowed one of 
the polyhedrons they first visualized
the 12-sided dodecahedron, each face 
of which is a perfect pentagon. The 
Pythagoreans called it the "atomic 
building block of the Universe." 

Although the structure is simple to 
build, the secret of its effectiveness 
lies in the preparation of those graph-

ics inside. You create them from 
pictures cut from popular magazines
pictures of any subjects you wish, but 
pictures to which you have a strong 
response. The random assemblage of 
such pictures is a technique I devel
oped some years ago and .which Look 
magazine christened "pholage" - a 
word coined from " photo" and "col
lage" (an a rt work pasted up from 
scraps). 

The point of a pholage is to con
front the viewer with immediate ac

[Continued on page 134] 

Author Ken Isaacs pioneered the concept 
of contemplation structures • 

From all the publicity on study car
rels and retreat structures in the past 
year, it's easy to suppose the concept 
is brand new. A leading New York 
museum gave over all its space to 
16 Contemplation Environments and 
people flocked to the show, padding 
shoelessly from structure to struc
ture. The museum developed the 
exhibi t because many artists and ar
chitects were independently seeking 
solutions to modern man's need for 
sol itude and mental rejuvenation. 

O ther museums across the coun
try have introduced similar concepts, 
inviting artists to create rooms or 

94 I POPULAR SCIENCE 

snug one-man "crawl-ins" condu
cive to undistracted meditation. 

But PS Design Consul tant Ke n 
Isaacs has been working with such 
environments fo r over a decade. 
When we in troduced him to PS 
readers in March, 1968, we includ
ed the photo at right, showing the 
Knowledge Box Isaacs created at liT 
in the early 60s. The related images 
on the inne r walls of this 12-foot 
cube came from 24 synch ronized, 
outsid e projectors. The PS Meditator 
is a natural outgrowth of the Knowl
edge Box, and the latest application 
of Isaacs' Matrix I de a. 

I . 

~---, 
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FILL 'ER UP! 

Now owners of GM cars can build a low-fuel indicator 
like the one previously described for other makes 

By RUDOLF F. GRAF and GEORGE J. WHALEN 

The newest automobile on the road 
unfortunately still has motoring's old
est problem: the empty fuel tank. If 
you're one of those blithely unaware 
of a fuel gauge, we have here a more 
obvious way of nudging you to a stop 
at the next fill-up station. It's a gentle 
reminder-a warning light you make 
yourself-that may save you from a 
long walk. 

Our low-fuel indicator is for GM 
cars only. [For a similar simple and 
inexpensive device for Ford, Chrysler, 

A. 
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American Motors, and many foreign 
cars, see PS, Apr. '70.] No changes 
are called for in your car's wiring, and 
the fuel gauge works as usual. 

Unlike the other automobile manu
facturers that employ a bimetallic 
fuel-gauging system, GM uses an 
electromagnetic one. This so-called 
"air-core" gauge contains two coils of 
fine enameled wire on either side of a 
small round permanent magnet which 
is connected to the EMPI'Y /FULL 
pointer. The two coils are connected 

PLASTIC 
SoX 

•-& 

in series between ground and the 
positive side of the battery, and across 
each is a shunting resistor. 

Across the coil which pulls the 
pointer toward the EMPTY margin 
is a 45-ohrn resistor, while the FULL 
coil is in parallel with a 90-ohm float
operated variable resistor. This, of 
course, is the heart of the system, 
which changes its resistance in pro
portion to the amount of fuel that is 
in your gasoline tank. 

[Continued on page 121] 

.LUMINUM 
COVER PL.TE. 
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+t2V (VIA I&N. SW) ------...J.'' I \ I 

PARTS LIST 
Rl-5IOQO.ohm, lhw variable 
. res stor 
R2, R6-2,700-ohm, Y..w carbon 

resrstor . 
R3, R7-10,000-ohm, Y..w carbon 

resistor 
R4-4,700-ohm, Y..w carbon re

sistor 
RS-120-ohm, lhw carbon re· 

slstor 
RS-1-ohm, lw carbon resistor 
Ql, Q'2-SpraJUe 2N2923 or 

equiv. · 
Q3-Mot01'91a HEP 242 or equiv. 

· ·. LM'-# 257 self-flashing-· bulb · 
with red tint (Inventive Elec· 
tronics. Wykagyl Station, 
N.Y. 10804;· $1 Pf.· for 2) 

Misc.-Minibox 1~ x2~·x 
31.4 ", perfboard, 2 spacers 
1.4 •, grommet %" o.d., red 
lens cover (opt.)· 

+12V 
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What to Do 
When Your 
Motorcycle 
Conks Out 

By JIM DAVIS I PS West Coast Editor 

You're riding along down a dark 
country road when the engine of your 
new motorcycle begins to pop and 
then quits dead. You find you're out 
of gas. There's no reserve fuel be
cause you neglected to turn off the re
serve tap the last time you filled up. 
There isn't a gas station for miles. 

With your flashlight, you see a bit 
of gas in the tank bottom. But how 
to get it to the carburetor? 

Try this: Leave both taps on, roll 
the front wheel up on a curb or rock, 
and shake the bike back and forth. 
The gasoline will run to the back of 
the tank, down the fuel line, and into 
the carburetor. 

Start the engine, get into high gear 
quickly, keep your speed low, and 
with luck you'll make it to the nearest 
source of gas. 

This is just one example of what 
imagination and common sense can 
do to get you home in an emergency. 
There are many other emergency 
fixes. Did you know, for example, 
that a paper clip can be subbed for a 
faulty distributor rotor? Did you 
know that the little hand pump that 
comes with many new motorcycles 
will transfer gas into your tank? 

Use your imagination! In many 
cases, one or two standard flashlight 
batteries will supply enough electrici
ty to start a disabled battery-ignition 
bike. A coil that goes bad is trouble, 
but it's possible to decrease your 
spark-plug gap, and the faulty coil 
will give you a few more miles. 

If you're stuck without a fuse, tin
foil from a cigarette package wrapped 
around the old fuse will work for a 
while. When you've let the battery 
water get too low, pour in some water 
and let it sit for a couple of hours. 
The battery should build up enough 
juice to get you started . A broken 
taillight lens may attract a policeman 
-but not if you coat the bulb with lip
stick or nail polish. 

Every year, motorcycles become a 
little more reliable. Perhaps some day 
they'll never need any repair. Until 
then, think out your problem and 
you'll probably get home. III! 
96 POPULAR SCIENCE 

A fouled plug can be cleared by holding 
the cap 1/s -inch from the electrode. With 
luck, the voltage buildup will fire the plug 
dnd clear it out so you can get home. 

Out of gas? Maybe not. There's usually d 
tiny bit in the bottom of the tank. To get 
it down to the carburetor, put the front 
w heel up on curb dnd rock the bike. 

For touring with your motorcycle, a chain 
breaker, a master link, and a spare length of 
chain are an absolute must. Your total in
vestment shouldn't come to much over $6. 

Putting chewed gum over a gas-tank leak 
isn' t fa rfetched. I t's certa inly not a perma
nent repair, but when you're deep in the 
woods il may get you back to camp. 

Ignition parts are not easi ly repaired by the 
roadside. So why no t take along extras in 
your tool kit-a spark plug, a condenser, 
and a new set of points as a starter? 

Carry a spare clutch and throttle cable. 
Fol low the routing o f the old cable and tape 
both cables together so you're ready to in
stall the new one when the old one breaks. 

CopynghtL'd ma.enal 



Grounded at night by a .burned-out head
light bulb? Keep a replacement inside the 
cowl of the headlight. There's also space 
here for an extra fuse and a stoplight bulb. 

Motorcycle toolboxes should carry a maxi
mum of important tools. Vise grips make an 
excellent emergency shift, brake, or clutch 
lever if the original is lost or broken. 

Get gasoline from another vehicle in an 
emergency. Siphon it out with a length of 
small plastic tubing carried inside one of 
the handlebars for just such an occasion. 

Most motorcycle carburetors aren' t very 
complicated, but they can be if you've never 
ta ken one apart. Before starting that next 
tri p, find out what makes your carb tick. 

An ignition line wi th an electrical leak can 
somet imes be repaired by painting with nai l 
polish or thick, flexible pa int. Chances are 
the fix will get you back to your base. 

A seized engine can often be made to run 
long enough to get to the nearest garage. 
Allow it to cool completely, then squirt o il 
into the carb intake as you start the engine. 

A slipping clutch ca n sometimes be tempo
rarily cured by placing common talcum 
powder between the p lates. The trick will 
get you to where you can make repairs. 

lose that ignition key and your motorcycle 
insta ntly becomes as useful as a large hunk 
of granite. Why not tape a spare inside the 
toolbox cover or the headlight cowl? 

If baffles blow out of your muffler, you're 
likely to get a ticket. As a substitute, msert 
a large piece of coarse steel wool inside 
muffler to cut down noise level. 
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• Giant spinner simulates artificial gravity 
All aboard for a week-long spin! Groups of four space 
engineers wi ll spend up to seven days at a ~im~ as test. 
crewmen inside the gondola at left, to prov1de mformat1on 
for construction of the earth-orbiting space station 
planned for the 1970s. Counterweight at the opposite end 
of the beam helps spin the rig at a constant speed, 
which creates an artificial gravity like that of a rotati ng 
station in space. The giant spinner is at North American 
Rockwell's Space Division just outside Downey, Calif. 

. .. 

• 
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Vest toasts your torso :~Joo
This battery-powered vest 

should warm the heart of any 
outdoorsman. It's made of 

plastic-coated aluminum foil 
sewn into perforated fire· 

retardant fabric. Six heating 
pads are fed by cadmium 

batteries in breast pockets. 
John Bloch, a participant in 

Alcoa 's 1970 student design 
program, designed it. 

~ Arctic twister 
An ATV for Alaska? Have a 
look at Lockheed's Twister, 
whipping over an ice ridge 
200 miles north of the Arctic 
Circle. It's already completed 
tria ls elsewhere in the U.S .. 
over desert sand and through 
marshes and dense forests. 
Both yoked bodies have 
independent four-wheel drive. 

Reflective student • 
This West German lad will 

trek to school in greater 
safety, these dark winter 
mornings, t hanks to that 

specially-designed school bag. 
It's made of bright yellow 

plastic, st udded with reflecting 
buttons and buckles to 

help drivers spot him easi ly. 

Launching a tunnel• 
Sliding down the way of the 

Alabama Shipbuilding Com· 
pany is a huge steel shell for a 

four-lane highway under the 
Mobile River. Made of three 

million pounds of Armco steel, 
this is the first of seven 

sect ions for the half-mile 
tunnel that will be floated 

to the sit e and sunk. 



• Electronic backpack won't let you get lost 
It's called a position locator, and Westinghouse makes it for the 
Army. The locator automatically computes the distance and 
direction traveled by a wandering soldier on patrol, who then 
determines his location by reading map coordinates on a 
counting meter and comparing them with grid lines on a military 
map. The system consists of a 14-pound backpack computer 
plus boot antennas (top right) and a display /control unit 
(lower right). The antennas count and measure each step by 
an exchange of electronic signals fed to the backpack, which 
contains a compass device. The system can also be used 
in forestry work, in exploration, or for preliminary mapping. 

• And now: from Prague 
The Czechs enter the inter· 
nationalsportscoupescene 
with this prototype built by 
the Motor Vehicle Research 
Institute. The fiberglass body 
features a fastback window 
hinged as a trunk lid. Beneath 
the trunk, an inclined 69-inch 
Skoda engine delivers 
75 hp through a four-speed 
transaxle. Top speed : 110. 

~ This spear fights fire 
The old gag about fire axes do
ing more damage than the fire 
they're used against may soon 
be obsolete. This Badberg 
Piercing Firefiter has a sharp 
nozzle that can be thrust 
through roofs, ceilings, and 
partitions to put smothering 
fog exactly where it's needed. 

Carnival of safety J~>
Disabled on a dark road? In 

England you can guide traffic 
past by festooning this string 

of lights along your car. 
Clipped to the battery, a 

fluorescent yellow cable pro· 
vides five bulbs in red PVC 

sleeves. You sling a matching 
pair (and a battery pack) over 
your shoulder. Festive, what? 

Sink the bubbles to study deep currents • 
Scientists at Woods Hole Oceanographic Institution in 

Massachusetts are here lowering into the sea a modular buoy 
system of eight 16·inch plastic-cased glass spheres bolted 

into a fiberglass framework. Four such assemblies were 
dropped to 4,500 meters for two-month periods to 

study the countercurrent fluctuations of the Gulf Stream. 
The amount of buoyancy can be altered by merely 

adding or removing spheres-made by Corning Glass and 
called Cablemate floats- and these can be used again and again. 
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~ Cricket and Colt join the Chrysler lineup 
Chrysler's response to increasing sales of imports 
in the U.S.? If you can't lick 'em, join 'em. The 
little four-door above is the new Plymouth Cricket, 
made by Chrysler in England. Its four-cylinder 
overhead-cam engine gets 69 horses out of 91 inches, 
drives with a standard four-speed floor stick. 
Below it is the Dodge Colt station wagon. The 
Colts are made by Japan's Mitsubishi Heavy Industries 
in hardtop and sedan models as well as the wagon. 

~ Copter plants a tower 
What's the quickest way to 
plant a five-ton, 135-foot 
power-line tower in the middle 
of a swamp? The Virginia 
Electric Company used a 
Sikorsky Skycrane and placed 
48 of the towers in an 
average of only 20 
minutes each, including 
transportation from the 
assembly area. 
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Top of the tail• 
It's a long way to the ground 
for men working on the tail 

of the new C-5 Galaxy. To get 
workers 65 feet up to the 
top of the tail, the plane's 

builders-Lockheed-Georgia
use a hydraulic lift with 

special stabilizing arms. 
The giant plane will be 

flown on cargo missions by 
the Military Airlift Command. 
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~ Strap-on hydrofoils 
for inflatable boats 
One way to increase the 
speed of an inflatable boat 
is to install a set of 
hydrofoils. These Swedish 
foils raise the speed of 
a 13-footer to 26 mph and 
cut fuel consumption 40 
percent. Other advantages of 
the foils? Automatic 
leveling of the craft 
no matter how passengers 
and cargo are distributed, plus 
instant, strap-on mounting. 
Designed for inflatables, the 
hydrofoils will boost per
formance of any flat-bottomed 
boat by cutting friction. 

Copyngh1ed matenal 



~ .... '1 N~ 
IN ELECTRONICS 

.t. Cycle with a beat 
It's safety first with Westing· 
house's new bike radio: An 
amber flashing light on top 
warns approaching vehicles 
and a focused headlight lights 
the road ahead. The solid-state 
AM radio, housed in a weather· 
protected case, can be tuned 
without taking the cyclist's at· 
tention from the road. $12.95. 

.t. Big-console sound 
This new clock radio from 
Arvin delivers console-like 
sound from two Velvet Voice 
speakers. Wake up to AM/FM 
music or let the slumber switch 
lull you to sleep with up to 60 
minutes' worth. The buzzer 
alarm and repeat-a-call alarm 
should wake even the soundest 
sleeper. Price: $59.95. 

Cordless phone • 
Shown in its recharging tray 
(immediate right), the Satel· 
lite Phone communicates via 

radio to a transponder 
(center), which is connected to 

the phone line. Transmitter 
and receiver built into a phone · 

(far right) make it cordless. 
It's $395 with cha~:ger 

from Keltner Research, 2126·S. 
Kala math, Denver, Colo. 80223. 

Up/down speakers for 
all-around sound • 

" Dual-dimension" stereo is 
what Zenith calls the sound 

produced by its new speaker· 
system design, included in the 
Quadrille modular sound sys· 

tem. In each speaker system, a 
treble horn fi res upward and a 

woofer downward into de· 
flector cones. This setup, the 
manufacturer claims, results 

in more even dispersion of 
sound and full stereo separa· 
tion throughout the listening 
room. The Quadrille features 

a four-speed automatic record 
changer and an AM / FM/stereo 

FM tuner. The whole three· 
piece system, complete with 

dust cover, sells for $299.95 . 

Sing-along receiver• 
Kenwood's KR·6160 AM/FM 

stereo receiver features its 
own dynamic microphone for 

mike mixing in any mode. The 
powerful amplifier will drive 
three pairs of speakers and 
boasts an equally generous 

assortment of inputs and con· 
trois. The unit sells for 

$379.95. An optional walnut 
cabinet is $19.95. 

Desk-top calculator• 
Here's a handy item to keep 

at your fingertips. Despite the 
simplicity of the keyboard, 
this 12-digit calculator can 

perform all the basic functions 
and, in a.dditio~, multi_ply wi th 
a constant and carry"fo.rward :a -grand total. It's $349 from 

Casio .Enterprises, 'lo{lg 
Island City, N.Y. 11101. 
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IN HOME 
IMPROVEMENT 

Bet you can't guess~ 
It's an improved ball cock, 

designed to replace the present 
float-arm flush system in your 

toilet tank. The inverted 
plastic cup slides on a 

plastic post and is connected to 
the valv~ by rod and lever. It's 

corrosion-resistant and boasts 
positive shut-off, quiet action. 

From Fluidmaster, 1800 
Via Burton, Anaheim, Calif. 

- -
• I 
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~ Dial a rainstorm 
The Body Toner shower head 
sets three tiny turbine jets 
whirling to break up flow into a 
rhythmic pattern of separate 
drops. Adjusting handle offers 
a range of spray settings from 
dense patter to vigorous down
pour. By Sherman Mfg. of 
Battle Creek, it sells for $19.95. 

~Icy reception 
Entertain a lot? Run out of 
cubes? No party can exhaust 
what this compact automatic 
ice maker supplies-up to 45 
pounds a day. Just 341/2 " tall, 
it will slide under a counter. 
Commercial system removes 
minerals to produce clear %" 
cubes. As an added touch, 
Frigidaire includes that cute 
little scoop for handy serving. 

• 

~Rolling refuse 
It's a roll-about rack for two 
garbage cans that collapses 
for storage (inset). But you can 
put it to more festive use as 
a patio butler, with one can 
filled with ice for beer and 
pop, the other ready for 
refuse. Racks, made by MACC 
Ind., are about $12.50 at 
department stores . 

Simple frame-up~ 
Each Frame-All kit contains 

four plastic strips and corners 
that snap into a 24" -by-36" 

frame, complete with picture 
and wall hangers. But strips 

can be trimmed to any smaller 
size with cutting tool and guide 

included. Not sold locally? 
Write to Allen Field Co., 10 E. 

22 St., New York, N.Y. 10010. 

Pasting crayon ~ 
A no-mess paper glue for home 
and school, developed by U.S. 
Plywood, is intended for such 

projects as scrap books and 
photo albums, and can be 

carried in a pocket for many 
uses. You rub the glue end 

on the back of the paper, press 
paper in place with plastic cap. 

It's 39 cents at stores all over. 
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• Hammer holster 
You' ll be quick on the draw 
with this steel holder that 
keeps your hammer on your 
hip. Threaded onto your apron 
cord or belt, it holds the tool 
for ready-to-use grasping, 
but leaves both hands free. 
It's $1 postpaid from Corvel 
Co., Box 507, Geneva, Ill. 
60134. 

Snip for all seasons• 
They' re called M·41R pipe-and· 

duct snips, but they'll cut 
vinyl tile and flat sheet 

metal without distortion. 
Compound action makes for 
easy cutting, offset handles 
spare your fingers from cuts 

and bruises. J. Wiss of Newark 
makes them to retail at $7.50. 

Cordless power handle • 
Tiny tools in tight spots can 

be powered by this recharge· 
able powerpack from Jensen 

Tools, 4117 N. 44th St., 
Phoenix 85018. Priced under 

$45, the 8%·ounce comes 
with a plug-in charger. 

Power takeoffs at both ends 
give choice of rotation 

direction. Accessory chuck 
takes drills, grinders . 

• 

• Tighten your belt 
Those curved feet pressed 
against the two pulleys are 
self-centering in the sheaves. 
The Belt-Jack eliminates crow· 
bars, screwdrivers, bruised 
knuckles, and belts damaged 
from forcing. It's $8.95 from 
H. Custer Co., 30635 Helman· 

' . 

• 

dale Dr., Franklin, Mich. 48025. 

Torque adapter • 
Clamped to the shaft of your 

favorite wrench (box or open}, 
this adapter takes the guess· 

work out of critical tightening 
of hard-to-reach bolts. 

Meant for the home mechanic 
who does some motor work. 
but not enough to invest in a 

whole set of adapters, it's 
$5.65 postpaid from Newberg 

Sales, St. James, Minn. 56081. 

Prop for wide eaves • 
This standoff/shelf combina
tion attaches to any wood or 
metal extension ladder and 
adjusts to position you for 
contortion-free painting of 

various-width overhangs. 
Retracted, it returns the 

ladder to normal use. It's 
under $10 from Wokasch Co., 

14909 E. Belcourt Dr., 
Whittier, Calif. 90604. 

Dual-indicating caliper has metric scales • 
This direct-reading caliper for linear measurements up to 

15 centimeters (both outside and inside) replaces three 
instruments needed previously. Long curved legs reach over 

obstructions to measure thickness of sections as far as 10 
centimeters from the edge of a flat object. Lock the pointer 

at any reading and the caliper becomes a fixed gauge. It's 
made of heavy-gauge steel stampings finished on all edges 

and chrome plated. The list price is $22.50 f .o.b. from 
Indicating Caliper Co., Box 51, Oak Park, Ill. 60301. 
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IN BOATING 

Super sloop~ 
Here's a 21-foot, four- berth 

fiberglass sloop designed with 
a retractable keel for easy 

t railering and lau.nching. The 
Santana 21 sells for $3,100, 
complete with r igging, sails, 
carpeting, and a heavy-duty 

trailer. She's from W. D. 
Schock Co., 3502 Greenville 
St. , Santa Ana, Calif. 92704. 

.t. Pint-size paddle 
Keep one of these midget 10-
ounce paddles on boardyour 
boat and you'll be prepared 
when the motor gives out. It's 
good for keeping your cr.ew in 
l ine, too. The bright-yellow 
polyethylene Poly Paddle is 
$2.98 from Borse Plastic 
Products, 7400 Quincy, 
Hinsdale, Ill. 60521. 
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.t. Skier scanner 
Use your boat for waterskiing? 
This mirror lets you watch 
skiers behindyou no matter 
how far outside the wake they 
wander: It covers 180 degrees. 
The shatterproof mirror comes 
in two versions: one for deck 
mounting at $7.95, one for 
windshield mounting at $8.95. 
They're from Attwood Corp., 
Box A, Lowell, Mich. 49331. 

~ Rubber mufflers 
What's the key to the quiet, 
vibration-free operation of 
OMC's line of five new stern 
drives? Rubber. The drawing 
at left shows rubber 
motor mounts that isolate 
engine vibrations from the 
hull. A rubber seal 
surrounds the drive housing 
where it passes through an 
oversize hole in the transom . 

.t. One-way pull~y 
Pull a line in throu.gh the 
Jam Winch-it works :like a 
pulley: But if the line starts 
to slip back out, special 
teeth take over, gripping the 
line just like a cleat. 
Price? $6.95 for a Jam Winch 
to handle :Y. s- to %-inch 
rope. Products Research, 
6731 15th Ave. N., St. 
Petersburg, Fla. 33710. 

Bail by battery 
Want to move water the f::~ c:::tl 

and easy way? The Uti "Tvr 
Battery Pump and a 12-volt 

car battery make a 500-gallon
per-hour team that can lift 

water 20 feet from its source, 
or push it even higher- to 

50 feet. It's from the Simer 
Pump Co., 207 Humboldt Ave. 

North, Minneapolis, Minn. 
55405. Price: $39.95. 

.t. Hook & paddle 
Aluminum and .Plastic combine 
to make this com.bination 
paddle/boathook a lightweight, 
permanent-finish, crackproof 
boon to boaters. Woolsey's 
new line of Drake paddle/ 
hooks runs from five to eight 
feet, and starts at $5.25. 
Available at marine dealers 
everywhere. 
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ELECTRONIC 
BILGE PUMP CONTROL 
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. Bilge minder 

.olid·st ate circui t ry in 
he Electronic Bi lge Control 
1eans there are no contact s 
::>corrode, no moving 
•arts to jam. Twin sensing 
ods detect bilge water, turn on 
he ;:~ump, and keep it running 
ntil the level drops below t he 
nds of the rods. It's $24.95 
rom C. E. W. Electronics, Box 
65, Hastings-on-Hudson, N.Y. 

.+. Marine watchdog 
f anything is about to go 
wrong aboard your boat, this 
3ritish alarm system should 
et you know. It signals gas 
wd fuel leaks, warns of 
~ttempted theft or tampering, 
3nd even tells you if the 
)Oat is riding below her 
Jsuallevel in the water. 
rhe Sea Alarm is made by 
5cout Alarms Ltd., London . 

• 

NtMJ 
FOR YOUR CAR 

Economy car wash~ 
Hook a JET-X sprayer to your 

hose, fill it with JET-X Suds 
and wash your car with a 

high-pressure fan of water. 
It's great for garage floors, for 

windows, and-with special 
JET-X Pet Shampoo-for 

dogs and horses too. Sprayer
and-suds set is $6.95 from 

JET-X, 2550 W. 2nd Ave., 
Denver, Colo. 80219 . 

Converter for your car_. 
How do you get FM radio in 

your car without an FM radio? 
With this tiny FM converter. 

It picks up FM signals, 
converts them to AM, and 
plays them through your 

regular car radio. The AT-6000 
is made by Boman Astrosonix, 

9426 Stewart & Gray Road, 
Downey, Calif. 90241. 

One-piece power_. 
GM is combining generator 

and voltage regulator in one 
compact package for many 

of their new cars and trucks. 
Result: lower cost, greater 

reliability, and saved space 
under the hood. At right are 

three of the new units, 
including the one to be used 

in the new Vega 2300 
(under the girl's hand). 

Ice chaser .+. 
Tired of the winter morning 

ritual of chipping ice and snow 
off your windshield? Osrow's 

Blast-Off infrared heat gun 
plugs into your cigarette 
lighter and does the job 

without effort in seconds. It 's 
$8 from Starlight Sales, Box 

868, Dept. PS, livingston, Ala. 

:: •: : ·· 

Stop, thief!_. 
This little device foils-and 
embarrasses-car thieves. 

It lets them drive your car a 
few yards, but then stalls it 

for good, out in the open 
where they won't be able to 
strip it for parts. It's $4.95 

from Warnax Ent., Box 2066, 
Ventnor, N.J. 08406. 

.. 
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PROJECTS 

Here's a rewarding project: 
Floor tiles set in grout make a 
handsome, durable surface 

By R. ). De CRISTOFORO 

There's always demand for heavy 
Spanish-style furniture like this cof
fee table. An interior decorator keeps 
an eye on everything that comes out 
of my shop. When she made a good 
offer for the table, I figured others 
might 'like to know about it, too. 

It's a pretty straightforward project. 
The tiles, a full lh" thick, are made 
for floors. All wood parts of the orig
inal are pine. You can substitute a 
hardwood if you prefer, but I think 
the pine and a walnut finish give the 
right feeling for this sort of project. 
Besides, pine is easy to work. 

The tile base is a used solid-core 
door. To get the heavy look in the 
legs and stretcher, I wanted a full 2" 
stock. So I checked lumberyards to 
uncover a 14' length of 2-by-12 pine 
in the rough. I have a planer to work 
with, but there isn't so much smooth
ing invo·lved that you can't do it with 
a belt sander. 

Have the tiles on hand-enough to 
cover about 13 or 14 sq. ft.-before 
you start. Since these are an impor
tant feature of the table, spend some 
time looking for and selecting them. 
A void conventional tiles; you don't 
want to end up with something that 
looks like part of a kitchen counter 
set on legs. Spanish styles are good; 
so are handmade Mexican varieties. 
Generally, tile made for floors is better 
for this kind of project than those de
signed for counter use. 

lay the tiles out. Use pieces of %" 
or %" plywood as spacers so you can 
determine the overall size of your 
table. It's not likely you'll hit the 
exact size shown in the drawings; on 
the other hand, since tile modules 
don't vary too much, you shouldn't 
be far off. An inch or two in width 
and length-one way or the other
won't be critical. This procedure will 
determine the size of the base on 
which you place the tiles. Have the 
tile dealer cut the tiles as necessary
or do it yourself with an abrasive 
wheel on a grinder. 

Cut pieces for the leg assemblies to 
overal'l size and form the notches for 
the splines. Don't be tempted to 
make the splines a tight fit; a slip fit 
is better since it provides room for 
glue to bond everything together. 
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SPANISH-STYLE TIL 
Make all inside pattern cuts on the 

leg pieces, but do not shape the out
side edges of the vertical pieces. Fin
ish this up after you have glued and 
clamped the pieces together. Pattern 
cuts can be made on a handsaw or a 
jigsaw, or even with a saber saw; but 
be sure, after cutting, to smooth all 
edges on a drum sander. This is very 
important for the shaping cuts that 
come later. 

Now make the stretcher. Cut it to 
overall size, and lay out the straight 
lines shown in the drawing. This .wm 
diagram a wide, shallow chevron. On 
these lines, lay out the pattern using 
the same template employed on the 
legs. At this point, you can do the 
shaping on the stretcher and the leg 
assemblies. If you lack a shaper or 
a portable router or necessary drill
press accessories, you can do the 
shaping by simply rounding off with a 
file and sandpaper. 

Drill the lag-screw hole in the 
legs and assemble temporarily to the 
stretcher. Place the assembled pedes
tal on the underside of the tile base 
and mark lag-screw points. Drill and 
counterbore for al'l lag screws. Make 
the assembly by applying glue to all 

1 Edge shaping should be done after the 
leg assemblies are put together and 

sanded wel l. The author used the bead sec
tion oi bead-and-cove cutter for this. You 
may prefer some different shape at edge. 

4 Use three lag screws through top into 
each leg, one down through each verti

cal piece and one between. After trial as
sembly, remove screws, counterbore for the 
heads, apply glue before final assembly. 

mating surfaces before driving the 
screws. 

I made the frame for the top from 
3_4" pine, shaped on the outside top 
and bottom edges with the same cutter 
u sed on the legs and stretcher. You 
can substitute a fancy molding. The 
width of the frame pieces should equal 
the thickness of the tile base, plus the 
thickness of the ti:le, plus about 1/ 16" 
allowance for the mastic. After the 
top frame is glued and nailed in place, 
you can lay the tile. 

Use a regular tile mastic. Apply ac
cording to the directions on the con
tainer. I found it best to place the 
perimeter tiles first and then those 
between, using the same plywood 
spacers I cut .when doing the original 
layout. When you place the tiles, 
swivel them a bit to get good contact 
with the mastic. Let the mastic set 
overnight before doing the grouting. 

Use a grout that is grayish in tone 
and has sand in it- not the velvety 
material used on kitchen tile. Add 
water slowly and m.ix thoroughly until 
you have a very plastic mixture. It 
should "pour" like a very thick salad 
dressing. Work it over the tiles with 
a small trowel or piece of wood, but be 

2 Shape edge of stretcher in the same way 
as the legs. Since material is the same 

thickness, no change is needed in cutter 
setting. Be sure to work with a shaper 
guard, removed here to p hotograph work. 

5 Use an escutcheon to conceal the head 
of the leg-to-stretcher lag screw. You 

can buy a Mexican- or Spanish-style nail 
from a hardware store, o r modify a drawer 
pull by sawing off post and drilling holes. 
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TABLE 
sure to fill all the joints completely. 

After it has set a while, wipe off the 
excess with a piece of old, rough towel. 
Check to be sure all joints are full. 
Repeat the :wiping process with a 
damp cloth until the joints are smooth 
and the tiles are clean. Allow to set 
until the grout is dry. Then you can 
finish with a regular tile-and-grout 
sealer. 

Finishing the wood. Use a dark, 
filler-type walnut stain, applying it 
generously by brush and then wiping 
after about 30 minutes. After drying, 
rub it with steel wool, wipe clean and 
apply two or three coats of satin-finish 
Varathane. Let each application dry 
thoroughly and smooth down with a 
fine steel wool before doing the next 
coat. Rub the last coat with steel 
wool, wipe clean, and then finish with 
a couple of applications of hard paste 
.wax. The tile top will also take the 
wax application. 

One hint before you go to buy the 
tile: Luck and persistent checking 
over of what's available can save you 
money. Keep an eye out for good 
seconds, or tag-ends at close-out 
prices. And remember- broken tiles 
can be used at table edges. ll!l 

3 Lag screw is driven through the leg as
sembly into end of stretcher. Be sure to 

make a trial assembly before you do the 
final one-a good ru le to follow in all sorts 
of home-shop construction. 

6 Plywood spacers help place the tiles as 
you want them. Note the grout joint 

between the perimeter tiles and the frame. 
Be sure to use the plywood spacers to de
termine table-top size and to set tiles. 
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5 The protrusion on the Heli-Coil matches 
a notch in the center of the insertion 

tool so you can screw it into new hole. 
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A Good Twist · 
You can rescue any expensive cylinder head by 
inserting a Heli-Coil, the machinist's real friend. 
Just follow the steps outlined in photos below 

By JIM DAVIS 

1 Heart of the entire Heli-Coil system is 
the tool that inserts the new threads. 

This comes as part of the kit you buy. 

-
. ., 

2 Clean out o ld threads, and t 
then cut new ones. This tap c 

does the job of thread cutting .. 

6 Oversize threads are cut in the cylinder 
head for the Heli-Coi l to lock onto. A 

special tap to do this job comes with kit. 
7 Take care not to snap off the Heli-Coill 

whi le you are screwing it into p lace .. 
It's shown here snugly in place. 



for STRIPPED THREADS 
W hen was the last time you gave 
just one more twist with that big ad
justable wrench on a car or other re
pair job, and encountered that sick
en ing feeling as the threads stripped 
out? Chances are, you threw the dam
aged part in the nea rest trash can, 
and th en purchased an other one. Did 
you know you were throwing money 

away? Those stripped threads could 
have been saved with a small object 
called a H eli-Coil. 

H eli-Coils have been ru·ound for 
years, and have pretty well gained the 
title of "The M achinist's Friend. " 
The photos here show good examples 
of what they can do. Many motor
cycle cylinder heads are soft alumi-

num alloy, and threads a re easily 
stripped when a spark plug is screwed 
in too tight. To throw away a casting 
like this isn't financially feasible. 
Next best thing is to repair i t with a 
H eli-Coil. The repair will be stronger 
than the original threads. 

The job isn't difficult to do. T he 
series of photos shows you how. 

3 Heli-Coils come in all s izes, and it takes different tools to install 
each size. The tools shown by the arrow are used for beveling the 

top of a cylinder head so a spark plug wi ll seat without leaking. 
4 Heli-Coil is slipped on the insertion shaft, as shown. It 

is then screwed into the base of the tool. Be sure that 
al l parts are clean and lightly lubricated. 

8 Once the tool is pulled out, you' ll find 
the insertion tit intact, leaving new 

threads in place. The tit has to be removed. 
9The tit is notched at the removable 

point, so you should have no problem 
snapping it off with a pair of pliers. 

10 Here's the finished product-actually 
better than new, the threads can be 

stripped only by badly mistreating them. 
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ELECTRONICS 

DC voltage: Function 
switch is set to find 
amount of voltage at 
direct current (DC) 
sources, such as bat
tery. Set range switch 
to position that in
cludes the voltage 
you would expect. 

Resistance (ohms): 
Small battery in VOM 
sends current through 
unit you're testing; 
meter shows opposi
tion current meets, 
in ohms. Voltage is 
kept from circuit to 
avoid meter damage. 

Calibrated scales 
correspond to vari
ous settings of range 
switch. Voltage 
readings increase, 
left to right, while 
resistance readings 
decrease similarly. 

Zero ohms: Ad
just with probes 
touching unt il 
pointer is at zero 
on ohms scale. In
sures preci se 
amount of current 
flow through re
sistance tested. 

AC voltage: Set switch 
here to find amount of 
voltage at alternating · cur
rent (AC) sources, such 
as wall outlet. Select the 
test range as before. 

Range switch puts various 
values of resistance into 
the circuit. Select highest 
scale if you don't know 
what voltage level to ex
pect in tested appliance. 

Input jacks: Put red probe 
in positive jack and black 
probe in common 
(COMM. or NEG.) one. In 
DC tests, "polarity" of 
these probes is critical. 

First place to check is outlet where major appli
ance-such as this window air conditioner-plug~ 
in. Blown fuse? A house call by service technician 
to replace it would cost price of a good VOM. 

The eter That Doctors 

You need a VOM to diagnose 
your car's electrical system, 
too. Here's how to buy and 
use this essential tool 

By EVAN POWELL 

Once you learn 
what electricity is, you 

can measure it 

WATER PRESSURE (PSI) 
(Voltage in volts) 

WATER PIPE 
(Conductor) 
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RESTRICTOR 
(Resistance in ohm•sJ -<~ 

WATER FlOW (GPtf) 
(Current in amps) 

A surprising response to our recent 
series on home appliance repair was 
a flood of demands: "Tell us how to 
use that VOM you mention." 

To quote from a typical letter: "It's 
all very well to tell us to make a con
tinuity test of an appliance cord .with 
a volt-ohm milliammeter- but how 

Everything around us is made up 
of electricity. All atoms consist of 
positively charged protons in a nu 
cleus with negatively charged elec
trons orbiting outside. Electrons in 
the outermost orbits are less attract
ed to the nucleus, and by " bumping" 
these "free electrons" from atom to 
atom, we cause electron flow. This 
chain reaction is like pushing a mar
ble into one end of a tube already 
filled with marbles, expelling an
other f rom the opposite end. 

The atomic structure of any sub
stance determines whether it will 
permit easy electron flow or not. 
Materials with large numbers of free 
electrons (aluminum, copper), are 
"conductors." Those with only a 

do you buy and use one? And I sus
pect that there are more sophisticated 
tests that could be made with a VOM 
on cars, radios, and appliances that 
could save me many dollars-if I just 
knew what to touch with the probes 
and how to read the scales." 

[Continued on page 115] 

few (plastic, glass) are "insu lators." 
Voltage is the pressure, or force, 

which bumps electrons through a 
conductor. Your VOM measures this 
pressure in units of volts. 

Current is the volume, or flow 
rate, of electrons, measured in amps. 

Resistance is the restriction of 
electron flow. Insu lators have high 
resistance, conductors have low. 
Lowering the resistance in a circuit 
permits greater current flow for a 
given voltage. Your VOM measures 
resistance in units of ohms. 

Most people find electrical flow 
puzzling because they can't see it. 
But if you visualize these factors in 
terms of like factors in a water sys
tem (left), it all becomes clear. 
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AND H.ERE IT IS! 

You can build the Elbow Room
everything from floor to roof
for less than $600. * This is 
a simple do-it-yourself project. 

Ideal size 

~ ., 
• 

The Elbow Room measures 6'x8' . 
An ideal size for an expansion 
of a bedroom-big enough 
to hold bunks or a double bed 
comfortably, leaving the former 
bed space for play and study. 
An ideal size for den 
or sewing room. A dinette 
or breakfast nook. 

• Materials only. 

Easy to build 

> ' 
• 

What does it take to build the 
Elbow Room? A simple plan, 
Western Wood, and a l ittle 
elbow grease. Your lumber dealer 
who handles Western Wood can 
supply you with the plans, and all 
the materials you need. 
The total package will cost you 
less than $600*. And, of course, 
it will include siding and roofing 
to match or .to compliment 
your present home. 

No hidden costs 
The Elbow Room won 't overload 
an adequate heating system. 
It's big enough to be functional. 
Small enough to fit on your 
home without a burden. 

If you 're handy with tools, 
there 's no reason why you can't 
have the extra room you need. 
You don't have to buy a bigger 
house, or get involved with 
a long-term remodeling loan. 
If you need a little elbow room, 
build a Little Elbow Room! 
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New Softwood Lumber Sizes 
Product Standard 20-70 promulgated by the U.S. Department 
of Commerce and now in effect establishes a relationship be-
tween unseasoned and dry lumber sizes. Minimum standard 
surfaced sizes at time of manufacture for both unseasoned and 
dry dimension dumber are shown below. Board sizes are not 
shown, but their widths are the same as for dimension sizes, 
with a 3/4 " thickness for dry and a 2% 2 " thickness for un-
seasoned boards. The previous thickness for boards was 2% 2 " . 

PRODUCT OLD SIZES NEW SIZES 
CLASSIFICATION (Dry or 

Unseasoned• ! (Nominal Size) Unseasoned) Dry• 

2x4 15/e x 35h. 1%6x 3%6 1Y2 X 3V2 

2x6 15/e X SV2 1o/J.6X 55/e 1Y2 X SV2 

2x8 1S/e X 7Y2 1%6x 7Y2 1V2 X 7% 

2x10 1S/e X 9V2 1%6x 9V2 1 Y2 X 9% 

2 x 12 15/s x11 Y2 1%6x11 Y2 1Y2X11 Y4 

The dry thicknesses of nominal 3 " and 4" lumber are 2V2 " and 
3Y2 " . Unseasoned thicknesses are 2%6" and 3%6" . Widths for 
these thicknesses are the same as shown above. • Product 
Standard 20-70 defines dry lumber as being 19% or less in 
moisture content and unseasoned lumber as being over 19% 
moisture content. The size of lumber changes approximately 
1% for each 4% change in moisture content. Lumber stabilizes 
at approximately 15% moisture content under normal use con-
ditions. 

All changes required by the new standard have been incor-
porated in WWPA's 1970 Grading Rules for Western Lumber. 

' • . , __ 
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This reader is so right- in fact, the 
VOM has become as essential to home 
maintenance as a portable drill. Those 
of us who work in electrical and auto
motive fields take this test meter so 
for granted that we're surprised to 
find the average homeowner is un
familiar with it and most likely thinks 
he'd have to be an electronics buff to 
use one. Not true. The VOM is a 
simple measuring tool that should be 
standard equipment in every home. 

What's ailing that toaster you 
tucked away months ago? Is that dead 
brake light getting 12 volts-or is there 
an almost invisible break in the lamp 
fi"lament? When the vacuum cleaner 
gives out, is there something wrong 
with the motor, or just a break in the 
line cord? Whenever an electrical 
malfunction occurs, you need a VOM 
to pinpoint the cause. 

Voltage basics. A volt-ohmmeter 
does two jobs: It measures the voltage 
across an electrical circuit, and it 
measures resistance .within a circuit. 
(Actually, most VOMs have a third 
function- indicating current flow on a 
milliammeter- but you'll rarely need 
this for electrical-appliance repair. ) 

There are two types of voltage 
measurements, and you must set your 
VOM switch and place the two test 
probes accordingly. One type is the 
voltage present at ordinary household 
outlets : alternating current ( A C) . 
Current-as explained in the box on 
the previous page- means electrons 
are flowing in the circuit. When you 
throw a switch to light a lamp or run 
a motor, the electrons flow alternately 
in one direction, then reverse, and 
move in the opposite direction- 120 
times each second, completing 60 
cycles. When you measure AC volt
age, therefore, it doesn't make any 
difference which probe you put where; 
current is moving both ways in both 
probes. 

But direct-current (DC) voltages
such as you get from batteries- require 
care in probe placement. You'll note 
that a VOM's jacks are labeled POS. 
or + for positive, NEG. or - or 
COMM. for negative. The last is an 
abreviation for common, and in DC 
circuits it's a "shared" point for all 
negative leads. In most cars, for ex
ample, the negative battery terminal 
is "grounded" to the car chassis. The 
common point for all negative con
nections in the car's electrical circuit 
is, then, the chassis. 

Electron flow in a DC circuit is 
always from the negative terminal 
(.which has an excess of electrons) to 
the positive terminal. The positive 
terminal attracts electrons, creating 
a one-way flow. 

Failure to get the positive (red) 
probe of your VOM on the positive 
terminal of a DC circuit will cause 

• 
the meter needle to "peg" against a 
stop on the 'left, instead of sweeping 
to the right. If the voltage is high, 
this can damage the meter. 

Resistance me~surements. The VOM 
has a small built-in battery that feeds 
a current through whatever you touch 
the probes to, once you set the meter 
for resistance tests. Since the amount 
of this current is known, the meter 
can be calibrated to register how much 
opposition it encounters in the circuit 
you're measuring. 

When you place the probes at op
posite ends of a piece of copper wire, 
the current from the VOM battery 
will encounter little resistance. But 
when you place them at the ends of 
the graphite from a mechanical pen
cil, the current meets a higher resis
tance. You see these results as low 
and high readings on the VOM scale. 
(A short circuit offers zero resistance 
-unlimited current flow. ) 

And auto maintenance? For trouble
shooting your car's wiring, nothing 
beats a VOM. It will diagnose circuit 
problems, pinpointing which circuits 
are live, dead, open or shorted. It lets 
you check bulbs (switch to "low-ohm 
scale, zero meter, and touch one probe 
to bulb's base, other to its contact; if 
filament is burned out, scale will show 
infinite resistance) . It lets you test 
fuses (set and zero meter as for bulbs, 
then touch probes to ends of removed 
fuse; if fuse is good, needle shows zero 
resistance) . 

You can also find resistance under 
load in the starting-motor circuit, test 
the car clock and the panel gauges, 
and make various tuning checks in 
the ignition system. 

How to buy a VOM. Once you grasp 
these basics, you can buy a VOM with 
confidence that you'll be able to use 
it with ease. And just consider: You'll 

In this DC voltage test, battery terminals 
indicated 11 volts when engine was cranked, 
but cable terminals showed only six volts. 
Cleaning corroded terminals restored power. 

pay for the meter with what you save 
the first time you don't have to call in 
a service technician because you're 
able to track down and repair the 
trouble yourself. 

How much will a VOM cost? There 
are several pocket-size meters selling 
for under $5, but these lack some 
features you'll probably find useful. 
However, if you'll be using the meter 
only on rare occasions, a $5 model 
might suffice. 

Better meters are in the $10-$20 
range. Both Lafayette and Radio 
Shack stores offer a good $18 VOM 
(models 99-5071 and 22-049, respec
tively) . Eico VOMs, available from 
Allied Radio and elsewhere, range 
from $13 up. The pocket type shown 
in use on the next page is Model 
30A4, 30,000 ohms/volt. It's $20. 
Eico also offers a line of assemble
it-yourself kits. 

Knight kits (from Allied) range 
from $12 to $40. The one shown on 
the first page of this article .was built 

Continued 

Both types of tests are easy with the VOM 
Resistance tests to check part that's 
removed from a circuit ... to check 
for a ground ... to check equipment 
with power supply disconnected: 
• Plug test leads into meter jacks. 
• Set function switch on RX1. 
• Zero meter (see caption next page). 
• Disconnect equipment from pow
er, remove one lead from test part. 
• Touch test probes to terminals of 
part, read resistance in ohms. If nee
dle movement is slight, switch to 
higher scale (caption, next page). 

How to interpret reading 
No needle movement on any scale 
indicates part is open. A reading be
tween termina ls and body or case of 
part indicates a short to ground. Re
place part in either case. 

Voltage test to check a part that's 
hooked into an operating circuit: 
• Plug test leads into meter jacks. 
• Set function switch to lowest volt
age range above reading you expect. 
Use AC range for line voltage, DC 
ranges for batteries. 
• Locate suspected part. Clip test 
probe to one terminal (which termi
nal is critical in DC tests on ly). 
• Turn circuit on. 
• Touch other probe to opposite 
terminal, read proper scale. 

How to interpret reading 
Proper voltage across the terminals 
pinpoints trouble within the part it
self. No voltage indicates trouble is 
not in the tested part but elsewhere 
in the circuit. 
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from a $17 kit. It's model KG-645A, 
5,000 ohms/volt, with eight calibrated 
scales and four-foot test leads. 

Of course, you can spend much 
more. Several manufacturers (RCA, 

Zeroing meter is first step in using VOM for 
resistance measurements. Clip or hold test 
probes together and turn the "Zero Ohms" 
or " Ohms Adjust" knob until needle rests 
on zero. Zero meter each time you measure 
resistance or switch to different ohms scale; 
this insu res precise amount of current from 
VOM's battery is flowing in meter circuit
and through resistance you test-by com
pensating for changes in battery voltage and 
various resistance scales. If meter won't 
zero, its battery may need replacing. 

AC voltage tests can be made by clipping 
negative lead to either wire in circuit with
out worrying about polarity (see text). Set 
meter on an AC range above the line volt
age. For appl iances with heating elements, 
such as this toaster, you should get reading 
of full line voltage with unit off; voltage 
will drop momentarily as unit is turned on 
to heat up. To check if switch is bad, test 
voltage across it in open and closed posi
tions : Open, you should read full voltage; 
any reading when closed means trouble. 
116 I POPULAR SCIENCE 
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Simpson, Triplett, etc.) offer a range 
from $45 up; a few run over $150. 

But you've no need for an expen
sive VOM. There's little practical dif
ference in accuracy between meters 

Resistance measurements tell you whether 
circuit has continuity (is unbroken) and 
what its resistance is, in ohms. Generally, 
you set switch multiplier on RX1 and read 
meter scale directly; that is, reading of 15 
means 15 ohms. If switch were on RX10, 15 
reading would mean 150 ohms; if set on 
RX100, it would mean 1,500 ohms. Always 
disconnect equipment from power source 
before resistance tests and discharge capac
itors in circuit since they can store voltage. 
Farther needle sweeps right, less resistance. 

DC voltage tests require proper placemenl 
of probes in circuit according to polarity
that is, negative and positive terminals. Un
less you know how high voltage will be, set 
meter to highest DC scale. Clip black probe 
to negative terminal, touch red one to posi
tive. Above, VOM is used to check com
bined voltage of four cells in portable radio. 
When making resistance tests of a car's 
electrical system, disconnect positive term i
nal of battery. Meter in these photos is 
Eico model 30A4, described in text. 

above $10. Features to look for in
clude a large, legible scale and rug
ged construction. But keep in mind 
that even the most e:Jq>ensive instru
ments won' t take much abuse. A ro
tary switch for selecting the function 
of the meter is more convenient than 
plug-in jacks and more durable than 
the pushbuttons on some models. 

Once you've made your choice, 
learning to use your meter is pretty 
standard for aU makes. 

What's continuity? Remember that 
all the elements in an electrical circuit 
- the components and the wiring that 
connects them- must be continuous 
for the circuit to function. Current 
won't flow properly across a gap. The 
circuit may be interrupted intention
ally (by opening a switch) or due to 
a failure (blown fuse, broken wire) . 

When a part of a circuit doesn' t 
work, chances are that voltage isn't 
reaching that part (as when a motor's 
fuse is blown) or the part itself 
doesn't have continuity (as when a 
motor .winding wire is broken) . With 
a VOM you can quickly test for the 
presence of voltage at the terminals 
of a component and/ or the resistance 
within the component to pin down 
the problem. 

The secret of electrical diagnosis is: 
simplify. Complex circuits are com
posed of many simple ones. Concen
trate your efforts on the part of the 
circuit that could produce the symp
toms you've detected. 

Caution: High Voltage. Never for
get that you're working with voltages 
that can be dangerous. Follow the 
"one-hand rule" whenever possible to 
assure you don't absent-mindedly 
touch a live circuit with one hand 
while providing a path for current 
flow by touching something else. Hold 
the free probe (assuming you've 
clipped the other one onto the cir
cuit) in one hand while keeping your 
other hand behind you or in your 
pocket. 

Most VOMs come with probes at
tached to the leads. It's a good idea 
to remove the black probe and attach 
a small, insulated alligator clip to the 
lead, instead. With this clipped to a 
circuit terminal, it's easy to ·hold the 
other probe in one hand. 

Heavy-duty residential circuits 
(for big air conditioners, ranges) 
should read 230 volts across the two 
outer terminals and 115 volts from 
the middle (neutral) terminal to ei
ther outer terminal. 

Handle with care. Don't treat your 
VOM roughly. Keep the face and 
jacks clean; oil and dirt can insulate 
and give you false readings. Always 
check the position of the rotary switch 
before using the meter; and .when the 
meter isn't in use, place this switch 
in highest DC voltage position. II!J 
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IS YOUR BODY GENERATING 
ITS FULL 14 HORSE POWER? 

. . .. 

IF NOT, GIVE IT A TUNE-UP! 
In top condition, the human body can generate as much as 14 horse
power! Can you? If you're like most men you're not in good enough 
shape. But you can be! Regardless of your age, weight, or present 
physical prowess, you can tune your body to peak performance by 
following the scientific fitness program in the FITNESS AND MEDICAL 
GUIDE. 

OUTDOORSMAN'S FI1'NESS AND MEDICAL GUIDE 

R 

by Lawrence Galton 

~~A manual particularly well suited 
to the relatively sedentary man 
whatever his age ... " Book list, Chicago 

Yes, this superb book can help you get in top shape and 
stay there. And, the physical fitness program it gives you 
does much more than just firm flabby muscles, flatten your 
mid section and give you a more vital, youthful look. It 
improves efficiency of heart, lungs, circulation! Your over
all body strength increases, endurance goes up, flexibility 
and coordination improve. You're less tense, don't tire as 
easily. 

With OUTDOORSMAN'S FITNESS AND MEDICAL 
GUIDE you get the finest all-round program ever devised 
for sportsmen. You'll be in top trim all year round- with 
the extra bonus of zest and vitality in everything you do. 
There's no expensive equipment, no diets, no gimmicks, 
no regimen! Just sound active living for top health. YOU 
actually choose the peak of fitness you want to reach. 

A HEALTH AND MEDICAL GUIDE 
You get not just exercise but everything about good health! 
Learn all about nutrition and diet hormones, pel pills, 
insomnia, fatigue, smoking and drinking, cholestero , natu..: 
ral foods, overweight, vitamins . .. and more. 

EXPLORES- AND EXPLODES- COMMON 
MEDICAL FALLACIES 

Is whole wheat more nutritious than white bread? Do 
oysters and lean meat increase virility? What about high 
protein diets for athletes? Natural diets? Get sound medi
cal answers to all these questions (and hundreds more) 
in this great fitness book. 

ALL THE LATEST FIRST AID TECHNIQUES, TOO 
There's a complete run-down of first aid techniques, too, 
including life-saving emergency procedures like mouth
to-mouth resuscitation, closed heart massage, how to deal 
with internal bleeding, tourniquets, pressure points, what 
to do for choking, shock, poisoning, fractures, sunstroke 
- every emergency you can think ofl 
HOW TO COPE WITH OUTDOOR EMERGENCIES 
Survival techniques for those emergencies that could never 
happen to you - but just might! How to survive in high 
altitudes, dry desert heat, extreme cold. In-the-know tech
niques for frostbite prevention, . insulation control, body 
dehydration. An incredible "drownproofing" system that 
works for swimmers and non-swimmers alike. 

Yes, OUTDOORSMAN'S FITNESS AND MEDICAL 
GUIDE is the book that will tune you up to an amazing 
new high! You'll feel the difference and you11 see the 
difference in improved wind, agility, stamina and coordi
nation. The illustrations and merucal facts alone are worth 
the price of the book. Why not put this all-round guide to 
work for you starting today. 

only 
•4.50 

• • 

FITNESS DRILL: 
After the 
warm·up, Circle 
Bends are 
best! 

.l.. ..... 
. . . 
• 

• 

' . 

' • ,. 
/ 

I 

• 

FIRST AID: Correct bandqe 
for collarbone fracture. 

DOWN and OUT• General 
.tone.flp for lep, 1rm1, 

lhoulderal 

SURVIVAL STILL! Condenses CLOSED HEART MASSAGE: 
two quarts of drlnkln1 Just one of many valuable 

water • dlyl emerrency techniques riven • .- _____ ...,.._....;.._; ___ , 
I MAIL THIS COUPON TODAY I 

BOOK DEPARTMENT I 44 Hillside Avenue, Manhasset, N.Y. 11030 PS1170 I 
I Please rush my copy of OUTDOORSMAN'S FITNESS. AND I I MEDICAL GUIDE postpaid. I enclose $4.50 in full payment. I 

1 Name----------------- I 
I Address•--------------------·- I 

Clty ________ state·-------LIP·----

MONEY BACK GUARANTEE 
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This is the story of how little Duster grew up to be a 

The tale of Duster's 

"Y wonderful success. We first introduced the Duster 
as the best transportation bargain in America. It 
still is. And we built Duster to be the only 
small-enough-but-big-enough car in 
America. And it still is. This year's 
sales of our Duster/Valiant 
line are up over 200% from 
last year's sales figures! 

And now, we present the 
1971 Duster. Still small 
enough. Still big enough. 

.... 
Still small enough, 

still big enough. gas economy and low 
maintenance bills. Or, how That's the real success story 
to succeed at savings without really · 
trying. Duster's standard engine is our 
rugged 198 cubic inch, 125 horsepower 

behind Duster. Duster's small enough to slip into 

Six. It gives you great gas mileage and a little more 
power than other small cars' smaller engines. 

about 3M of a parking space. Yet it's big enough to give 
stability on the open highway. In other words, it can easil 

take on stop-and-go city traffic as well as freeway traffi 
Our small Duster seats five adults. ~ .... 

fortably. Other small economy cars seat five adults, And then there's the maintenance story. 
We've made it easy for Duster owners 
who want to save money changing their 
own oil, replacing spark plugs, light 
bulbs, fuses, etc. etc. !!?*::!' 

Uncomfortably. And Duster has 15 cubic feet 
useable trunk space. Or about three goo 
_..._ ......_ size suitcases more space 

;:;c:~u r~-.J -~ most sub-compacts. 

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

Our New B-1 Bomber-High, Low, Fast, and Slow 
[Continued from page 861 

swing-wing design for our commercial 
supersonic transport? 

Whippet vs. ferret. This was an 
economic rather than a performance 
or safety problem. The SST and the 
B-1 are different animals, even though 
both must fly at more than twice the 
speed of sound. The SST, incidental
ly, will be bigger, and faster by about 
300 mph. Its imperative-to carry 
passengers profitably- changes the po
sition of landing gear and engines. 
Also, it is designed to cruise long dis
tances at high-altitude supersonic 
speeds. 

The requirement for the B-1 is the 
ability to loiter on station and, if nec
essary, make a supersonic dash to 
penetrate a defensive border, then 
drop down low and fly close to the 
ground at just under the speed of 
sound. The B-I does not have low
altitude supersonic-dash capability. 
Times change: Until two years ago, 
a final low-altitude supersonic capa
bility was considered vital. 

The canard. The low-altitude re
quirement can mean terribly bumpy 
riding, not only because of air turbu
lence but because the B-1 will have 
to fly up and down hills and moun
tains. To make this ride smoother 
118 I POPULAR SCIENCE 

and more tolerable for the crew, the 
B-1 has a small forward wing, a ca
nard, that automatically changes its 
angle to make the flight less choppy. 

One of the experts I interviewed was 
Warren Swanson, now B-1 program 
manager for North American Rock
well and previously general manager 
of the company's B-70 program. The 
B-70 had also been a supersonic bomb
er design, but was abandoned as such 
and became a high-speed research 
plane. 

He explained that the B-70, which 
also had a canard wing up front, was 
a "point" design, made to cruise only 
at Mach 3 ( 2,000 mph) at high alti
tude. The B-1, on the other hand, is 
of "flexible" design for operatio"l at 
both high and low altitudes. The B-70 
was also a "variable-geometry" plane, 
even though the wings did not swing 
back and forth. Giant movable wing 
tips took up almost a third of the wing. 
They moved straight out for takeoff 
(or landing) and then dropped down 
to reduce lift and drag for high-speed 
flight. When the tips were down, they 
gave a rudder-like effect; as a result, 
the tail rudder could be smaller to 
provide less drag. 

But it was the B-70's single-point 

concept that probably kept it from 
further development. Russian de
fenses against high-altitude supar
sonic bombers improved and forced 
development of a new, low-level pen
etration concept. According to some 
authoritative sources, low-level pen
etration at high subsonic speeds ( un
der 700 mph) provides almost as 
much survivability as supersonic 
dashes at low altitude, and uses far 
less fuel ; hence, possible range in
creases. 

Instruments galore. On-board com
puters and inertial navigation systems 
will enable the B-1 to take off and fly 
an entire mission with the crew mon
itoring. The avionics package, still to 
be worked out, will use some items de
veloped for the bomber version of the 
F-111. It will include radar for air
to-air and air-to-ground defensive and 
offensive weapons, infrared and elec
tro-optical sensors, terrain-following 
radar, and map-matching for bomb
damage assessment. 

Though not officially released, the 
word is that all three competitors took 
a different approach to build the same 
bomber. 

• Boeing put the engines in the 
rear, mounted on the fuselage in the 
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Part of Duster's success lies in 
range of options. Duster has over 50 different 
lions you can choose from. That's part of its 
1rm. You can add power brakes, or a 
hometer, or Chrysler Corporation's 

Duster's been very successful at wlnnlnt 

The '71 Duster COIHI 
through with • whole lot of 

success for you. 
:lusive Stereo· 
ssette Tape • 
yer (you can • 
:ord with it- friends and Influencing people. The reason is simple: 

jcHRYSLERj 
-

lt from the o Duster is the car for the times. The kind of car people Plgmoulli 
lio), or bucket • • 
1ts, air condition - • 
, ti.nted glass, power © Chrysler 

will be turning to in the Seventies. Over 175,000 car buyers 
thought so last year. And we expect more of the same kind of 
success in 1971. Duster. Built and engineered with extra care. 

er1ng, Or more. Corporation. 

Plymoulfi 
-------------- ---- --- - - --- -------------··-

Our New B-1 Bomber-High, Low, Fast, and Slow 
[Continued) 

same manner as on the 727 airliner. 
• General Dynamics mounted their 

B-1 engines under the swing-wing, on 
swivel pylons to keep them pointed 
dead ahead as the wings were moved 
back and forth. This same method 
is used to carry the missiles mounted 
under the wings of their F-111. 

• North American mounted its en
gines under the fixed position of the 
wing, near the fuselage, with intakes 
ahead of the leading edge of the wing. 
(The four GE engines, incidentally, 
will have a thrust of about 30,000 
pounds each. The design is an off
shoot of the engines developed for the 
B-70 and the C5A.) 

Passing the word. There's a lot of 
data exchange between builders of 
high-performance planes, leading to 
greater efficiency and safety. The 
small canard wing that helps smooth 
the B-1's ride can do the same job for 
commercial airliners and, says War
ren Swanson, it could be retro-fitted 
on existing craft. In encounters with 
severe clear air turbulence, it would 
add safety because it works automat
ically and reduces stress on the wings. 

Data on the pivot point of the Boe
ing swing-wing supersonic transport 
design was used for the B-1. There 

were also lessons learned from the 
B-70- even from the rocket-powered 
X-15, on which Swanson also worked. 
Actuators developed for the X-15 
to operate at high temperatures of 
250 to 700 degrees F will also be used 
in the B-1. 

Also, North American is looking at 
the control system of Boeing's SST. 
In an opposite swap, they have pro
vided transonic flight data from the 
B-70, which flew at Mach 3, to British 
and French engineers working on 
transonic problems for the Mach-2 
Concorde transport. Swanson reports 
they are still not able to predict ac
curately speed data between Mach 
0.95 and Mach 1.4, just below and 
above the speed of sound. 

In researching the B-1, I ran across 
one prediction that is nothing less 
than a blockbuster, if it turns out to 
be true. It was denied by both Air 
Force and North American officials. 
But my source was so well placed-an 
extremely knowing, experienced, and 
responsible authority, closely involved 
with the supersonic transport pro
gram-! cannot ignore it. 

He told me that even though the 
B-1 program had been five years in 
study before the decision was made to 

go ahead with the swing-wing, he con
sidered it entirely possible that, like 
the Boeing supersonic transport, the 
B-1 design might be radically changed 
- even to the extent that a fixed-wing 
design might emerge, and the swing
wing idea be shelved again. If this 
happens, we will have once more come 
full circle. 

The more things change, the more 
they stay the same! 

Only faster. aii 

0 

" Monmouth Road? Yessir, just crawl along 
this highway for six miles until you 
reach a big jam at the circle. Inch 
your way into the right-hand lane. 

Then, bumper-to-bumper for another two 
miles until you see the sign." 
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Typical chemical tools you might stock on 
your garage shelves. You may fi nd others 
that work just as well for your purposes 

Chemical 
Tools 

for Home 
Car Care 

By RICHARD DAY 

An automotive tool is designed to 
perform a certain task, right? Noth
ing says it has to look like a wrench 
or a screwdriver. It could just as 
well be a blob, a liquid, or a pow
der, as long as it does its job. Well, 
here's a list of 24 chemical tools
blobs, liquids, and powders-all just 
as useful as wrenches or screwdriv
ers at times. 

This isn't a list of oil additives, 
appearance products, or maintenance 
chemicals like brake fluid. It's a 
selection of special-duty lubricants, 
cleaners, cements, sealers, and other 
products that take a lot of the work 
out of caring for your car. 

Most are made by several manu
facturers and are easy to find at auto 
parts dealers, chain stores, service 
stations, and hardware stores. At the 
bottom of the list are sources for some 
of the harder-to-get products. 

When you shop for chemical tools 
you'll notice that some come in many 
forms. The cheapest is bulk, but it's 
the least convenient to use. Aerosol 
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Applicator cans, 
bulk 

Applicator cans, 
aerosol sprays, 
drop-oilers. bulk 

cans, 

Tubes, aerosol 
applicators, bulk 

cator 

Aerosol spray 

Jars 

wall appl 

Applicator cans, 
aerosol sprays 

bottles, 
cans, tubes, 
aerosol sprays 

Applicator cans 

cans, 
squeeze bottles 

I sprays, 

sprays 

sprays, 
icator bottles 

General lubrication of heavy 
distributors, 

moving parts, small motors, 
clocks. Rust-protection 
of metal 

Lubing of metal-to-metal 
moving parts such as hinges, 
bearings, slides, latches, 
II etc. Protects 

Protects hands and arms· from 
soiling by paint, grease. oil 

, grease, tar, 

Removes grease, oil, and 
grime from engines, concrete 

in etc. 
Engine repair. Comes in 
hardening, nonhardening, 
adhesive types; latter two 
most useful 
Fastens 
and insulation to I. Me1nds 
convertible Seals hoses 

sus 
change tires. 
r, vinyl, and 

s, 

leaks. Beefs up 
weather strip 

such as ndow 
Quiets squeaky door 

strips. Retards 
of battery terminals • 

stainless, color
solvents 

from carburetor, 
choke, smog valve 

rust from trim, tools, 
found. No ping, 

or wire-brus 

Waterproofs gnition system, 
protects chrome trim from 
corrosion 

Seals joints and repa 
exhaust pipes, mufflers, 
ta 

Squirt on, work In, wipe off 
excess. Use 20-wt. for most Jobs 

Apply, excess. 
For 
lightly, 

spray on 
to spread 

part, tap to work ln. 

wipe off excess If exposed. Wipe 
on a thin coat for corrosion
protection. Won't dry out or 
wash 

'l~s:~:reaand t ighten. 
one hour 

Rub on until It disappears. To 
remove, wipe off excess dirt, and 
wash Lasts 3-4 hours 

a ttle to 
ly to loosen soil. Wl11e 

dry1 or rinse hands in water 
ana d 
Scrape off heavy de . Spray 
ih~r•IIY onto let 

hose off. necessa 
Apply to cleaned mating surfaces 
according to directions. Assemble 
parts and fasten together 

Put cement onto 
surfaces, press 
for a few minutes 

cleaned rubber fittings 
lube. To clean, apply, rub into 

lather, wipe or flush off 

under of 

a squeeze. 
distribute 

molding or along 
Let cure 

ca 
cranks. Avoid accumulations 

Spray a fine mist onto 
surfaces, let dry 

stop more material 
for better seal 

nch of 
ms;aae and outside. Insert pipe, 
Install clamp 

Where to find hard-to-get items: 1) Lubriplatek Fiske Bros. Refining Co., 129 Lockwood St., Newark, N.J. 07105. 
2} Door-Ease, American Grease Stick Co., Mus egan, Mich. 49443. 3) Nut Lock, Loctite Corp.J Newington, Conn. 
06111. 4) Ru·Giyde, American Grease Stick Co., Muskegon Mich. 49443. 5) J. C. Whitney & Co., 1917 Archer 
Ave., Chicago, Ill. 60606. (Catalog #15·1008). 6) Acousti/Seal, Walker Mfg. Co., 1201 Michigan Blvd., Racine, 
Wis, 53402. 

sprays-the easiest to use-cost the 
most. So you'll have to balance cost 
against convenience. 

Many of these tools have good uses 
around the home as well as in the 

garage. It's a good idea to round out 
the list to 25 items with a 2%-pound 
dry-powder chemical fire extinguisher, 
your most important chemical tool 
of them all. II!J 
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As the gas level goes down, the 
~oating wiper arm of the variable re
;istor lowers its resistance, forcing 
:nore current to pass through the 
H:MPI'Y coil pulling the pointer to 
H:. Filling the tank increases the re
;istance, allowing the 45-ohm shunt
ing resistor to force more current 
through the FULL coil. 

Sensing the fuel level. Since the 
voltage from the fuel-tank sensor 
varies with the amount of fuel that's 
in the tank, all we need is a voltage
:;ensitive switch to activate a warning 
indicator at a predetermined point. 
This is readily accomplished by the 
use of a Schmitt trigger made up of 
Ql and Q2. 

When the wiper arm of the float
'lctuated resistor is at the FULL end 
of its winding, a relatively positive 
voltage is present on the base of Ql 
rrom the sense wire. This allows Ql 
to go to an ON state, which in tum 
cuts Q2 off. Q3, a power transistor 
acting as a buffer between Q2 and LM 
to supply the required current, is also 
biased off by R7, keeping LM from 
illuminating. 

As the wiper arm of the fuel-tank 
sensor begins to move toward the 
EMPI'Y side, the voltage on the base 

The Blinker Says to Fill 'Er Up! 
[Continued from page 95} 

of Ql becames more negative. At a 
certain voltage level, which is adjust
able by Rl, Ql will no longer be able 
to conduct and will cut off. This will 
allow Q2 to conduct, turning on Q3 
and illuminating LM. A bimetallic 
strip built inside the lamp assembly 
will then open and close, causing LM 
to flash out its unforgiving prophecy. 

Making your blinker. Mount the 
components on a piece of perforated 
board as shown and you will be able 
to fit the entire package neatly into 
a 11/8 "-by- 2%"-by-31J4" plastic box. 
Use %" spacers to prevent the com
ponents from shorting to the alumi
num lid, as well as electrical tape 
against the lid as an added precaution. 
A rubber grommet is perfect for shim
ming up the bulb high enough to pre
vent its base from bottoming against 
the cover. • · 

If you do not use the red-tinted 
flashing bulb specified in the parts 
list, glue a colo:ed lens, preferably a 
red one, to the box above the bulb. 
This will insure a good eye-catching 
indication. 

One special note about Ql and Q2 
that we should also mention: The 
Sprague 2N2923 uses a different pin 
configuration than normal (see the 

. . 
~· . .. •• ;'! ... 

~ ·'·i • . ""'-... 

f:. 
~ ... 

"· %',· 
_,.;· 
; ~· 
' · .. .. 
:: 
~ . . ·' • ' 'I • • • } ' .... ' 
~;: . '; ··" 
~- ; 

i' .. . ;. .· 

. . 
. . ' 

-~ -- : : \ 

_):..t. 'if,' .,· .. "· . -.. ; . -... . .. ' . 
,·/ .. · 

' . . ' 

' 

'· 

'· 

~vastatin!Jhr ett1ective rust remover. Meet;Rost Pa't ra 
· ,1 .,. ~· -

' · ;? 
. 

'· • 
·, 

~-: 

' ,. 
) . 
• 

It's rhtffless·. 
. ' . 

· But it's se11ective~ tea~ 
Even wor~s en chrnn 

t. Ru:st~P.a.troJ··~;~~t : 
t bru.sti: so ft!.s:~asy ·· 
: wh~n. it's den~ .the .jetiJ, Y 
~ .. . nq sanding. 
r....:.. \ ;;: ,.·.~ -~ ,, .' 

[ '~ ~;i;!'t ~ou·rs~lf $·( >med~Li$fF.~atN)t. 
:.~"; . .· :• 

.. 
.. ~~> 

' ,, : -:';':~ 1. 
l;- ~.> 
( . t 

, . ·:······ . .,. . ' . 

' . . . . . . . . .. 
• 

. . ' . 
: . . .'.. 

:: '11,- • ·~;; • : .-· •• {:.. • .... _ 

it completely . 
ar•·nit. metal.· 

• ., . . 

.. 
...... ;:•;: .... . '. . . ' . 

' . . ;r ' .. 

• ' ..... • • ~ '~ I ' ' .. '.''(, • ' • ' ' ' 

, .. :} .:: . . --~1-.,'·,!- .. --~;,;-;$:_,~-- . •' "" . .. .. 
•.o.. • • , •.·~ ·• r • 1 • -~"·, , :.,. : .•· '.'):"l.,., \• • • ~ • "1,.., )I' •·.' •.• •.• •' I ·. 

-·:.;•, · .~ ~ .. • r?· ... ~l' ... .,<'f::. -:. · •'" ···~'~· t·-: l -
••. -:!! • ' ::."'!'/ :,· ·.:,.-_,.~...;·'i:--:. .o ........ .;. '!:-:- .. ··-~ .. · .. ·- .,.~-. ........ ~ •' '•: -... );' ~\" 

.· 
•' • I . 

} . . 

drawing) . If a substitute transistor 
is used, you must, of course, make the 
necgssary changes on the layout to 
keep the connections of the emitter
base collector the same as those shown 
on the schematic. 

Mount and connect. Locate the in
dicator box somewhere in your field 
of view, but make sure that you do not 
place it where it may hinder your 
driving. On the steering column or 
under the dash is usually a good spot 
to mount the box. 

Connect the three respective wires 
to ground, ignition plus, and the fuel 
gauge where it joins the sender cable 
from the fuel-tank sensor. Finding a 
particular wire under the dash can 
sometimes be tedious, but perser
verance and a good flashlight will 
eventually lead you to it. A manual 
for your car, of course, can be helpful, 
but is not a must. 

Completing the installation re
quires only the setting of Rl for 
triggering at some low level of fuel 
somewhere between needy and des
perate. Once it has been set, forget it. 
It will take care of itself- and you. 
Fill up the tank and you may never 
see your gas reminder lit again-until 
you need it. 1111 
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.. The faster a snowmobile goes, the 
stronger it needs to be. But the 
stronger you make it, the heavier it 
gets and the s.lower it goes. 
The easy way out is to make it light 
first. Then make it as tough as you 
can, under the circumstances. 
Here, at Evinrude, we did it the other 
way around. First we made our snow-.. 

• mobiles tough. Then we concen-
trated on making them fast. 

1 Choosing this longer, slower route 
! to performance turned out to be the 
' . 
~ smartest move we could have made. 
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Our stronger, tougher designs forced 
us to compensate for weight with 
efficiency. And this led to a whole 
series of improvements. New high
torque horizontal engines with loop
charged fueling and power-tuned 
exhausts. Better track designs using 
new, longer lasting track materials. 
New torque-sensing drives - effi 
cient over a far wider range of speed 
and load conditions. Tough new sus
pensions that soak up shocks like the 
"Knee-action" on your automobile. 

Result: Our big new two-passenger 
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luxury snowmobiles are now the 
equal in performance of stripped
down one-man machines that lack 
nearly all their luxury features. 

And our new high-performance Bob
cat models are fast on the flats, strong 
on the hills, and built tough enough 
for the wild country - a most un
usual combination. 

Our competitors will think 'we got 
our performance the hard way. Our 
customers will be glad we did. 
Write for catalog. Evinrude Motors, 
27th St., Milwaukee, Wis. 53216 . . 
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An empty parking lot. in a state forest can offer a handy, plowed spot to set up your snowmobile lodges, the PS reporters discovered. 

Turn Your Camper 
into a SNO OBILE LODGE 

Why mothball your RV 
over winter? It's a fine shelter. 
for snowmobile families 

By ERIK H. ARCTANDER 
and HERBERT SHULDINER 

Heads turned as our campers pulled 
into a parking lot of the Pittsfield 
State Forest. Spring was still around 
the comer. Snow covered the ground 
and the temperature was ideally frig
id for snowmobiling. But campers? 

Well, we had an idea that campers 
and snowmobiles did indeed mix. We 
had set out to test our theory that a 
camper could serve well as a fine 
warm-up lodge or as guaranteed over
night accommodations in freezing 
weather. To try out our theory, we 
had selected two different types of 
camper vehicles-a self-powered El 
Dorado chassis mount, and a unique 
trailer, called the Trans-Por-Teer, 

which has a built-in port for carrying 
recreational vehicles. 

We towed a Polaris Mustang and 
an Arctic Cat Panther on a regular 
trailer hitched to the ElDorado. We 
loaded an Evinrude Skeeter and a 
Polaris Playmate into the open port 
of the Trans-Por-Teer and hitched 
that to a Ford 350 pickup. 

When we got to our parking-'lot 

El Dorado van is a huge camper mounted 
on a truck chassis. It has a walk-through 

campsite, the kids-all seven of them 
-and our .wives popped into the 
"lodges" to change into snowmobile 
togs while the two of us unloaded the 
snowmobiles. Then we were off for a 
ride through the marked trails of the 
forest. 

After a couple of hours on our snow
mobiles, the afternoon sun was fast 

Continued 

opening from the camper body to the cab 
and, inside, is as luxurious as a motor home. 
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...... 
Trans-Por-Teer is unique-i t's a trailer w ith 
a bu il t-in port for transporting a fun ve-

Ramps slide out for handy loading on the 
Trans-Por-Teer. Fitting this Evinrude Skeeter 
and Polaris Playmate snugly into the park
ing port proved to be relatively easy. 

.. . 

. ~ . ,.. 

' 
Well-marked trails like this made ior happy 
days in Pittsfield State Forest, Mass. Aiter 

' R2 ! POPULAR SCIENCE 

hide. It can carry two snowmobiles, or 
take your boat aboard come summer. 

It's a real gasser for kids rarin' to go. The 
five or six gallons Dad is slurping into the 
tank w ill keep their rig running for a whole 
day of fun in the snow. 

, . 
... 

iun on trails, snowmobilers head back to 
warmth of their "lodge" and a hot drink. 

disappearing and a chill began to set 
in. So we headed back to our warm 
lodges for hot drinks and a rest in real 
comfort. 

The kids piled into the chassis 
mount and the mamas and the papas 
found peace in the trailer. A handy 
stove soon had hot water bubbling for 
coffee and tea. What's more, we could 
peel off our bulky snowmobile suits 
and heavy boots and sit in shirt-sleeve 
comfort to enjoy our coffee break. 

That night some of the Arctander 
family prepared to bed down in the 
El Dorado. They .would carry out the 
second part of the experiment, while 
the rest of us spent the night in a 
motel. 

The El Dorado. Sleeping in the big 
van proved "just great." The chassis 
mount had everything but a working 
shower and toilet. For the night we 
parked it beside the home of Dan Post, 
a Polaris snowmobile dealer who lives 
adjacent to the forest. And Dan's 
p"lace provided those necessary facili
ties. But aside from having to trek a 
few hundred feet to a toilet in zero 
weather, the overnight accommoda
tion was downright luxurious. 

For year-round use, you'd probably 
want to winterize your camper's 
plumbing facilities and be completely 
self-sufficient. 

The van's propane-fueled heater 
was effective, but failed to distribute 
the heat evenly through the camper. 
Its location, in a narrow hallway to
ward the front of the van, left the rear 
dining area a bit colder than might 
be ideal for some people. Up front, 
it .was much warmer, e!';pecially in the 
bunk over the cab. Luckily, a roof 
vent there could be opened part way 
to keep you from getting uncomfort
ably hot. 

The second night, all six Arctanders 
slept in the five-bunk van-one on the 
floor in a sleeping bag with a built-in 
mattress for warmth. 

Walls and floor inside the cabinets 
were uninsulated, so every time you 
opened a door, a blast of cold air blew 
in. You'll need complete insulation if 
you p"lan to use your camper in sub
zero temperatures. 

One pleasant surprise was the way 
the big van handled on snowy and icy 
roads. I ts powerful V8 engine, auto
matic transmission, and dual rear 
wheels took the huge vehicle any
where, even up the extremely steep 
and icy hill on which the Post home 
sits. 

The Trans-Por-Teer. The trailer was 
an ideal warm-up lodge (we never 
used it as a sleeper l. The really great 
thing about this camper is the built
in cargo space for snowmobiles. You 
could also use it for carrying a dune 
buggy, an ATV, a boat , or as many as 
six trail bikes. 

Continued 
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Pick a hiU. Any hill. Hit the throttle and 
aim for the sun ... Mere outclimbs 'em all! 

' 

Mercury really Jays it on the snow this year, 
with a big, wide, surefooted t rack ... plus our own 
exclusive super-climbing tread that sets up the snow 
for maximum bite. 

Whatever kind of action you're after, you'll find 
a new Mere built right, priced right (2 brand-new 
bullets- the 30-hp Lightning and the 25-hp Rocket
designed to outmaneuver anything in their class-a 
sharp, new 20-hp Mere 200 and the luxurious 25-hp 
Mere 250). 

Get you r choice now at your Mercury Snowmobile 
dealer-the man who services what he sells. He's in 
the Yellow Pages, easy to find. Get with him today
and get something going for yourself this winter! 

Mercury Snowmobiles- from the makers of the 
world's most dependable outboards. 

Kiekhufer Mercury/ Division of Brunswick Corp./ 
Fond dulac. Wis./Canada. ltd./Australia Pty. ltd. 

ITIERCURY 
Spend a minute on a Mere 

and leave the others behind. 
For more information write Snowrnobi!cs, Dept. 411, Kiekhaefer Mercury, Fond du Lac, Wis. 54935. 

• 



Relaxing in top bunk of El Dorado van, 
Rosemary Arctander eases tired muscles. It 
proved to be warmest spot in camper. 

I 

Dinette serves as a gameroom in El Dorado 
for (left to right) lance, Bergit, and Kris 
Arctander as they ponder the next moves. 

• 

Outdoor barbecue in the snow is hot stuff to warm up and fill up adults and kids alike. 

Coffee-break time, and Rosemary vest 
Julie and Herb Shuldiner in second " lodge,' 
the Trans-Por-Teer trailer. 

There are bunks for four and a 
roomy dining area. It also has its own 
shower and toilet, and plenty of stor
age and closet space. 

The Trans-Por-Teer was kept good 
and warm by a heater with 11,000-
Btu output, and its plumbing is above 
the floor so it will not freeze up in 
winter. 

Happy experiment. At the end of 
our two-day trial, the 11 members of 
our party came up with a unanimous 
verdict: It's a dam good idea to take 
your lodge with you when you go off 
snowmobiling. And, of course, it will 
work just as well for a family that's 
mad about weekend skiing. 

In the snow belt, there aren't many 
parks that are set up to accommodate . 
camping vehicles during the winter.

1

· 

But as long as the roads are plowed 
and the parking lots are c'leared, it's 
quite feasible to drive in. 

From the envious looks of other 
snowmobilers huddled up in their 
cars with heaters going to keep .warm, 
there's no doubt that our setup was 
superior. Try it and- with year-round 
use-get your money's worth out of 
your camper. IIIl 

Nothing like a snapshot to permanently record a weekend of 
fun. With a camper you combine healthy outdoor winter exercise 
with the comforts of home when the moon rises over the snow. 

Getting a lesson before takeoff, Erik Arctander {at right) learns 
from Ray Gagnon (seated) and Dan Post (behind rig) how to 
get a Wankel-powered snowmobile idling at the right speed. 
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Out here,a Cat is man~ best friend. 
Out here is a challenge. Out here is a long trail with steep 
hills, long sideslopes, bumps, dips, soft powdersnow 
turns, stretches of glaze. Out here on a long day you t 
need a friend like your Arctic Cat. Because 
Arctic Cat gives you an extra margin of • 
maneuverability with its forward-mounted 
engine and its extra wide skis t ha t tilt into 
turns. And because Arctic Cat 's 

patented torsion spring slide rail suspension 
ride that stays comfortable all day long. 

. 
g1ves you a 

For the long run, when it comes to smooth, stable ride 
and dependable performance, an Arctic Cat is man's 
best friend. So visit your nearby dealer now. There are 

four exciting new '7~ Arctic r(jl(o)rnrfl(? rrfij1i7 
Cats who are anx1ous to L.;iJLJUl.SUUl.S LY.ii..JU 
meet you, 

C.opynghred m< 'n..:tl 



For Cold-
This new gear for outdoorsmen adds safety as well as convenience to your fun in the snow 

" 

•• 
0 0 . .. .:- r 
Survival Signal is a one-ounce launcher/ 
flare that works even in high winds. Its 
bright red signal is visible day or night. Pack 
of three is $5.95 from Leisure Industries, 
105-10 Metropolitan Ave., Forest Hills, N.Y. 

Reflectorized jump suits let snowmobilers 
be seen at night. The suits-cold-tested to 
30 below- weigh under two pounds, have 
leg zippers, detachable hood. Thermorama, 
2303 Wycliff, St. Paul, Minn. makes them. 

Snow-plow attachment with 54" spring
loaded hydraulic blade fits all-season ve
hicles made by Ridge Runner, 1625 Wash-

-- .. 't . • 

ington St. N.E., Minneapolis 55413. Blade 
attaches with three quick-disconnect pins, 
adjusts to remove deep snow in layers. 

Electric dryer heat-dries 
boots and shoes over
night-with no damage 
to leather, rubber, or 
plastic. Two 25-watt 
heaters in base can be 
left plugged in all day. 
It's $20 from Peet Elec
tric, 130 S. Fifth St., 
St. Maries, Idaho 83861 . 

Sportsman's folding saw has Swedish-steel blade with raker teeth 
that zip through large logs. For carrying, blade folds into 15" 
handle. It's $3.95 from C loy's, 10 lewis St., Greenwich, Conn. 

Safety equipment for snowmobilers, recommended by Sno-Jet, 
includes: extra drive belt, spark plugs, wrench set, first-aid kit, 
collapsible snowshoes, freeze-dried food, nylon rope, poncho. 
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waited this long to buy a snowmobile, 
. 

Skee-Horse Wide-Trac. The one that 
f.inally put if all together. Speed? The 
two cylinder 437 cc engine turns out 
·30 big horses. 'And the new Super
Torque transmiSsion with over-drive 
makes good use of all 30! You'll get 
quicker low end response and more 
effortless speed at the top. Skee-Horse 
is quick and fast. Sty.le? Just take a 
look. From the slick h ideaway head
light to the contoured seat back, this · 
one has eye appeal. Notice the new 
padded steering bars. Shaped grips. 
The rally instrument console And the 
new seat that sits as good as it looks. 

... 
:, .·. 

•• .-

here's 

.. . . 
;)'.~ '• . ., ' 

··~ ·--

. 
Performance? Reverse and neutral lock-. 
out are standard. They are unavai lable 
on most other machines. The new deep 
tread 20" molded track is seamless. 
And our patented drive system elimi
nates sprocket holes. So you get longer 
track life and much better grab for 
c limbing, cornering and side-hill trav-

. ersing. The Wide-Trac starts with a key 
or the new "Mitt Grip" manual starting. 
Either way, you'll get twin coil ignition, 
compression relief and a fuel injeCtion 
primer for simple, sure starts. Quality? 

Everywhere you look. The 
disappearing headlight 

is a sealed beam. The . bumpers are 
real-they' ll take some bumps. The 
seamless fuertank has a big six gallon 
capacity. Did we mention the caliper 
disc brakes and . full length underseat 
storage? The engine is completely en
c losed. So is .noise, dirt and L:Jgliness. 
The new· Skee-Horse Wide-Trac is the 
way snowmobil ing ought to be-but 
never was 'ti l now. And it's just one of 
seven models awaiting your inspection 
at your Johnson Skee-Horse dealer. 
Stop in and storm out. Or write for a 
free brochure to Johnson Motors, Wau·
kegan, lllinoi~ 60085, ~ept. PS-S711. 
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Snowmobiles 

• 1n 

Put the Zip 
Ice Fishing 

Here's how to scoot to where 
the big ones are biting-plus 

tips on how to hook them 

By CHARLES R. MEYER 

" 
'"0 .. . 

e;.-CCTEn 1 
L--~ 

·;. ·:C M. l, .. t . ' 

Cutting a hole is easier with an ice auger. This one folds in half for 

. 
Electronic helpers are boon: Fish fla sher
such as Vexilar Sound Off Sonar on ice, 
le ft-helps locate schools. Zonar electronic 
the rmometer ·(held) helps choose depth. 

Dressed for cold in one-piece thermal 
coverall by RefrigiWare, Dick Marsh of 
Canadian Waters, Inc., has just caught a 
northern pike on an ingenious airplane jig. 

R8 I POPULAR SCIENCE 

f ishing through the ice was once a 
sport that demanded large expendi
tures of muscle power and stamina
until the advent of the snowmobile. 
Now sportsmen who balk at snow
shoes, heavy backpacks, and high fur 
collars have joined in. Wearing a one
piece thermal coverall to check the 
cold, the determined angler astride 
an arctic machine will find hinterland 
lakes within easy reach. 

Ice fishing is extraordinarily pro
ductive on a fish-per-hour basis, es
pecially in waters where bluegills and 
yellow perch are abundant. Veteran 
ice fishermen bring home strings of 
northern pike, trout, walleyes, crap
pies, bass, catfish, and carp. 

There's no sense in using conven
tional tackle. The punishment the 
equipment must take is too severe. 
On a recent voyage to Thomas Lake 
in northern Minnesota's Superior 
National Forest, we employed 24- to 
36-inch metal or fiberglass rods with 
reel seat and a single guide plus the 
tiptop. The reels were standard bait
casting variety without level winds. 
Lines were 12- to 15-pound mono
filament or 18-pound Dacron. 

Tips on jigging. For this method. 
all you need is a stick with a scalloped 
handle on which you wind your line, 
and a single eye or tip guide. Depth 
at which your lure lies is of paramount 
importance, and can be determined 
by the number of turns unwound or 
retrieved off the bottom. 

Let's say you've discovered a school 
of perch or smelt at 50 feet. Fairly 
~mall , needle-sharp hooks with a 
shiny-surfaced one-oz. sinker (to pro
duce a flashing action when jigged) 
will bring them in. A single perch eye 
used as bait on a small hook is pro
ductive without requiring frequent re
placement. For smelt, try a strip or 
slab cut from the tail section of an
othe.· of the same species. 

Experienced hands at deep-water 

jigging take the majority of their u • .,1 
without actually feeling them bi 
Instead, they employ a f ., t-,.• 
technique consisting of alterna1:eij 
jigging the bait slightly, then jerkjn 
it upward. Proper jigging inter·v,.,. 
becomes intuitive with practice. 

A portable fish flasher is virtua 
a necessity for locating 
species. The new Vexilar Sound 0 
Sonar, Ray Jefferson No. 5005 
F lasher, or Lowrance Fish Lo-K
are typical lightweight machines 
the market. 

When you're seeking out a ce1·taiJj 
spot or depth, brush away snow rn·vP I 

until you get down to clear ice withc)uj 
excessive air bubbles. Wet the suJrta1c4 
I carry a small bottle of antifreeze 
this purpose). With the transdu 
face of your flasher on the wet sp<)~ 
you'll get a clear bottom signal " """ 
able to spot fish. 

Electronic thermometer. Winter 
Rummer, most fresh-water fish rema~ 
at a temperature where they're com1 
fortable and feed is easy to find. Trj 
using a remote electron ic thermometeJ 
which reads down to 60 feet. Com! 
pact, handheld, it will run all seaso11 
on a single C battery. You simply sel 
the pointer dial for the temperaturE 

' you're seeking, then unreel a weighte<j 
probe until the meter needle indicate~ 
the preferred zone has been reached 
You then read the depth from thE 
calibrated wire. 

For cutting holes, I favor thE 
Worth-Mustad ice auger, which fold~ 
in half for travel. Its blade, insteac 
of being curved, forms a cutting ar< 
with five angled straight edges. Thi~ 
makes cutting easier and also lets yot 
hone the blade yourself. Make hoi~ 
eight to 10 inches in diameter; rounc 
all edges to prevent snags. 

You'll find that this equipment car 
produce a rewarding catch. And yom 
snowmobile makes it easy to ge1 
everything there and back. II! 
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WE GIVE IT 
3 
WE CALL IT 
THE HUSKIER SPRINT. 

·The new 399 and 440 cc 
Husky Sprint engines 

• • 

-

• 

are designed to run smoother, 
start faster, and last-longer 

.. 

than any other snowmobile engine. 

Until now, the only other 3-cylinder snowmobile 
engine available. was an all-out, full-house racing 
engine. Great for daredevils and mechanics. But 
definitely not for the majority. 

Now Bolens offers the only 3-cylinder engines 
designed for all-around snowmobiling. Designed 
for plenty of power without being souped into un
reliability. In fact, the Huskier Sprint engines de
velop their muscle with less strain than 2-cylinder 

. 
engines of the same size. Nice to know when you're 
unleashing your Sprint away from civilization. 

If your taste ( or budget) calls for something 
only slightly tame, Bolens has 8 other Husky 
Sprints to choose from. In 3 frame sizes, 3 track 
widths, and with a host of optional goodies. And 
electric starters are free on all model 295, 340, 399 
a nd 440 Sprints. Take hold of one at your Bolens 
dealer .. . and watch the snow fly this winter. 

. 
The Bolens Husky Team ... compact tractors · walking and riding mowers · tillers • snow blowers 

BOUNS OIVISION. FMC CORPORATION. PORT WASHINGTON. WISCONSIN 
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Twin Mercurys head down-sun towards the mainland after a day's exploring. In the background, the open expanse of Georgian Bay. 

Visit Your 
• • Summer Haunts 1n 1nter 

,; 

• 

Steering cautiously, author moves along 
edge of narrow channel marked by Pointe 
RlO I POPULAR SCIENCE 
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au Baril lighthouse. Between him and the 
lighthouse ... a thin layer of rotten ice. 

You'll snowmobile your way 
to a new appreciation of your 
favorite vacationland 

By JACKSON HAND 
PHOTOS BY A.) . HAND 

f our hard hours north of Toronto 
you swing off the Trans-Canada High
way at a wide spot in the road called 
Pointe au Baril, set your boat in the 
water, gas up at Jerry Evoy's dock
side Shell pump, and head out the 
channel through the 30,000 islands of 
Georgian Bay. I've done it every July 
for 30 years. Last February I decided 
to do it in the winter. Things were a 
little different. 

We gassed up at Jerry's, but in
stead of outboards it was a pair of 
Mercury 25 snowmobiles. We took off 
through three inches of last night's 
powder on a heavy crust. 

Five minutes later I was lost-dead 
lost in a territory where, in July and 
August, I know every island, every 
shoal. 

I had learned lesson No. 1. Visit your 
summer retreat in the dead of winter, 

Cllpyngh'ed m tenal 
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It's a long walk home. 
Two cycle engines can be tricky little creatures. you cleaner, smoother running. And spark plugs 
You 've got to know them inside and out before last longer. 
you can start building dependable snowmobiles. Other innovations too. Like 5-port power to 
We served our apprenticeship making champion- help the engine use fuel more efficiently. A chas
ship motorcycles. And we learned a lot. ....----.... sis that's unit-constructed and automatically 

• 
We developed Autolube so you don't have welded just like a car's. Double-sealed, 

to premix gas and oil. Oil goes in its own l ifetime lubricated bogie wheels. 
separate tank. Then, depending on your Heavy-duty disc brake. 
speed and the load you're carrying, the Five new snowmobiles. 
right amount of oil is automatically From a 292 to a 433 twin. 
pumped into your engine. It gives They a II work on a 

SL 292 is our single cylinder 
economy model. It has 
all the features of its 
bigger brothers. And 
a very small price tag . 

round-trip basis. 

~YAMAHA 
Its a better machine 

Yamaha International Corporation. P. O. Box 54540. Los Angeles. California 90054 • In Canada : Fred Deeley, Ltd., B. C. 

y, n n 
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Jerry Evoy fills fuel cans w ith gasoline from 
his dockside pump and special snowmo-

-
Leaning his machine into a turn, Mere's 
Don Johnson heads through the bush. This 
is where Hand lost his bearings in coun
try he's known for more than 30 years. 

-· ... 
• 

-. 

Two Meres make straight tracks across 
fresh snow covering the ice, approaching 
R12 I POPULAR SCI ENCE 
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bile oil, formulated to mix in subzero 
weathe r. Pete Marks waits for a fill up. 

~ 
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A glazed drive belt gets replaced before 
starting out on a trip to the lighthouse. 
A shot of w inter grease in the squeeze 
pulley bearing put quick end to the glazing. 
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author's cottage. In summer, adjacent bay 
is a favorite spot of pi ke fishe rmen. 

and someone has spirited away the 
landmarks. I was to learn more les
sons before the trip was over. 

For years I've dreamed of a winter
time visit to my summer place, but it 
wasn't until the snowmobile became a 
dependable means of transportation 
that the dream gained a glimmer of 
practicality. 

I called Pete Marks, a young friend 
who is finishing his doctor's thesis on 
plant ecology, and who had done some 
research on our island. He said, "You 
bet I'd like to see it in the winter." 

Bob Hanson at M ercury head
quarters provided the key to the whole 
trip: two of their 25-horse machines, 
and an experienced snowmobiler 
named Don Johnson, service manager 
for Mercury's distributor in Toronto. 

American Airlines set us down in 
Toronto, where Don, a trailer full of 
snowmobiles, and a station wagon full 
of cold-weather gear were waiting . 
Four hours later we were at Jerry 
Evoy's dock. 

"Be sure to follow the old tracks 
out the channel," Jerry warned. "I'll 
be right beh ind you." 

About half a mile out, the track 
veered away from the main boat 
channel, and into the woods. I took 
my thumb off the gas. 

Jerry quickly pulled up beside me. 
"How come we don't stick to the 
channel?" I asked. 

And here came lesson No. 2. "ThA 
water moves back and forth through 
the narrows," Jerry said. "You don't 
dare risk the ice. So we go overland 
quite a bit. Better let me lead the 
way." 

And that's how I got lost. For the 
next 10 minutes we ran those two 
Mercurys through a madman's de
light of a wintertime roller coaster. 
Abruptly we emerged from the rocks 
and woods and I ran my eye along 
the shoreline in both directions. Noth
ing looked familiar. 

Four feet of snow has the effect, 
visually, of raising the water level four 
feet. Islands look smaller. Bodies of 
water look bigger. Inlets you are 
familiar with disappear. It wasn't un
til we'd traveled another 10 minutes 
that I knew where I was. I saw the 
rock that marks the entrance to what 
we call Our Bay. I gunned out across 
the bay, swung out in front of the 
diving tower, next to the dock, shut 
off the engine, and started up the path 
to the cottage. 

Here's lesson No. 3. Take along 
snowshoes if you expect to move 
around much off snowmobiles when 
you're in real snowmobile country. 
Without them, I never did get up the 
path. I rolled back down, mounted 
the Mere and found a place where the 
machine would climb the rocks. 

Up at the cottage I laid a fire in the 

Copynghted matenal 
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Rupp dealers service Rupp 
engines ... if you ever need it. 

When you. buy a Rupp Ram-Air.440 powered Snowmobile you 're 
in for a winter full of fun. And, you 're in the capable hands of your 
Rupp dealer. He's qualified to service these new Rupp engines. 
if you ever need it. Just show your Rupp Owner's Registration 
Card and you'll be· back in the fun fast. See and ride a Rupp at 
your dealer this week. Compare it to any other snowmobile. You'll 
see it's more economical for you to own and operate. 

• 

Live. 
• 

'I 
Yellow 
Pages 

Rupp lndustries.lnc .• Mansfield. Ohio 44903 

• 
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Breaking through ice in narrow channel, 
Don's Mere almost went to the bottom. 

fireplace. I got a flickery blaze going, 
but my original plan to stay the n ight 
seemed to make less sense all the time. 

The flames didn't even jiggle a 
thermometer reading 15. And by four 
o'clock we were headed back to the 
mainland. There, we met Ray Holl 
and his wife Phyl, who run a fishing 
camp called Silverwood Lodge. They 
half expected us anyway, having 
heard from Jerry that we were headed 
into Pointe au Baril. They had a 
couple of rooms warmed up, and we · 
watched the Canadiens and the St. 
Louis Blues play hockey on- ah, wil
derness!-color TV. 

The next morning I was awakened 
by the roar of a snowmobile outside 
my window. Don was monkeying 

Level blanket of snow covers the iced
in bay in winter. Here, approaching a 
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With Ray and Pete helping, he pulled it 
free before it broke through completely. 

with one of the Meres. I got dressed 
and went out. 

"Trouble?" 
"No- just checking things out while 

we're in here where a man can get 
warm between chores," he said, and 
then I got more instruction. 

Lesson No. 4. Always check out a 
snowmobile before taking it on long
distance frigid-weather treks where 
it might be unretrievable. 

Before he finished his check-out 
that morning, Don had replaced a 
glazed drive belt. Other checks he 
made: 

Carburetor adjustment . "Always be 
sure not to keep the mixture too lean 
when you are hauling hard," he said. 
"Or you may burn out something." 

• • • 

narrows, Pete rises on one knee to look 
for gray snow-the tipoff to thin ice. 

Plugs. Keep them clean and gap
ped. Points should last a season or 
more, but if you are heading into bad 
country, change them. 

Lube and tighten. Oil and grease 
everything; put a wrench and screw
driver on everything. 

"Always carry spare parts and tools 
when you go out," Don warned, "but 
try to make sure you never need to use 
them." 

When we took off that morning-, Ray 
Holl decided to come along. J er-y's 
son, Kirk, borrowed one of Ray's ma
chines. And Bill E llis, the local pro
pane gas dealer , joined the fun. 

Jerry and Bill Ellis led . Ray and 
Kirk brought up the rear. We hit out 
the channel, hugging the shore line, 
took to the woods to "portage" around 
Brignall Banks narrows, and zoomed 
out on the flat . As usual, there was 
a rendezvous, making sure everyone 
made it over the rough. 

Kirk didn't show. We waited a few 
minutes, then Jerry backtra cked 
through the bush. Pretty soon he came 
back, with Kirk riding piggyback. 
K irk's machine had broken down. 

Lesson No.5. Never ignore the com
mon sense of the buddy system. 

We headed out to the edge of the 
30,000 Is lands for a look at the de
serted lighthouse. 

On the way back through Hemlock 
Channel, Jerry swung us off the chan
nel where it is the narrowest and into 
the Back Channel. I gunned up be
side him to protest. I wanted to see 
my favorite bass hole in winter. 

"Okay," said J erry, ''but you walk 
ahead and feel it out." 

I moved gingerly into the narrows, 
hugging one wall. When I got through 
I turned and waved a heavy-mittened 
"Come on" to Pete and Don. 

They zipped their Meres into the 
narrows full speed-and instantly both 
machines were stock-still, their tracks 
churning in water. They leaped off 
and dragged the lead machine for
ward. Jerry and Kirk, Bill and Ray 
sped up and snaked the second ma
chine out before it could slip back into 
the hole chewed through the ice. 

All the way back to the mainland 
I didn't look at Jerry and he didn' t 
look at me. Both of us had heard, the 
night before, the news of a man run
ning a narrow channel into Sturgeon 
Bay- by himself- right down the mid
dle-into a patch of open water. They 
fished him out in the morning. 

There was excitement, bewilder
ment, enjoyment in our trip into 
the midwinter northland wilderness. 
There was also Lesson No. 6 : 

You get hooked. This summer, 
we're insulating our cottage on Georg
ian Bay, and we're putting in a floor 
furnace. Next winter, come Christ
mas vacation time. . . 11111 
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Coming or going, you can't beat an Ariens Arrow snowmobile. It 
outclasses them all! Look up your Ariens dealer (you can track 'em 
down in the Yellow Pages) and test drive the dependable one. 
Comfort. style and power are combined to bring you pleasure with
out problems. Add up these Ariens features : smooth-running bogie 
wheel suspension system, rubber and nylon reinforced track, syn
chronized arctic-dynamic skis and super-tough thermoplastic hood. 
They make sense ... mean quality. Come on now- go Ariens. 

Ariens Arrow snowmobiles are made in ten different models 
w ith engines from 277cc to 437cc, 15" or 19" tracks. All 
feature dual air scoops and twin sealed beam headlights. Some 
available with slide rail suspension and electric starting. 

a cut above the rest 

ARIENS COMPANY • 655 West Ryan Street • Brillion, Wisconsin 

Ariens Arrow 400L 
snowmobile with 19" 
wide track and 399cc. 
twin cylinder Kohler 
engine. 

Arieos 7 H.P. Sno· Thro 
with four speeds 
forward and reverse. 
Clears a 24" path. 

C.opynghted m< 'n.;~l 
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You asked for it, and here it is-

New Generation 
Sno-Pony 
Snowmobile! 

,....,illll 
We know what you want because you told us. And we built it 
A light-weight snowmobile with high performance and I1IIPd 
dependability. Super-light New Generation Sno-Pony hasn't 
one ounce of surplus weight to hinder quick maneuverability. 
Won't bog down like heavy old generation snowmobiles. can 
be lifted into a "go" position by women and children under the 
roughest snow conditions. Nimble-handles like a sports car. 
Great on the trail. A sure-footed hill climber. Sno-Pony 
is also a new concept in all terrain vehicles. The industry's 
first true convertible (pictured above). A fast, highly maneu
verable, all terrain vehicle which converts to a high perfor
mance snowmobile in one hour's time! Oldstandlng 
price-value nlationship. Sno-Pony is affordable to the 
point where your family can own more than one. Test drive 
the model of your choice now and you'll want to own it for 
the rest of your life! 

••xllc....SIIIJ 
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How Science Will Foil the Skyjackers 
[Continued from page 601 

subject's person is indicated by a 
·flashing red signal light ( there are 
four ) at the appropriate level on one 
of the detection pillars and by illumi
nation of the corresponding area of a 
human figure outlined on an adjacent 
screen. In addition, an alarm sounds. 
These simultaneous signals are trig
gered at a predetermined level of 
calibration for a weapon-s ize metal 
object. 

Diver Detection D evices Ltd., 
Griff Clara/Nuneaton, Warwickshire, 
England, prices the system at up
wards of $2,500. 

Since the Densok and Diver weap
ons-screening devices are sensitive to 
nonferrous as well as ferrous metals, 
it would seem that its false-alarm 
rate may be even higher than that of 
the magnetometer, which detects 
only steel c the usual weapon metal ) 
and iron. Neither the active-field 
metal detector nor the passive mag
netometer can tell a weapon from a 
piece of harmless hardware of the 
same size. There is, however, a new 
detection system that doesn't share 
this shortcoming. 

The X-ray eye. In Mahwah, N.J., at 
the Philips Broadcast Equipment 
Corp., I was given a preview demon
stration of their short-pulse X-ray de
tection system. 

An ordinary overnight bag was 
packed with clothing, a shaving kit, 
a book-and a revolver. The bag was 
shoved into the slot of a mock-up air
line check-in counter, a button was 
pushed, and an X-ray image of the 

1 

When a gun-toter walks through this British 
anti-hijack ing device, made by Diver, it 
alerts three ways: A red light flashes, ,,n 
alarm goes off, and a human i igu re on an 
adjacent screen lights up to indicate the 
weapon's location in clothing or b.tggagc. 

bag and its contents instantly ap
peared on a TV monitor screen. The 
picture was remarkably sharp and 
clear-there was no mistaking the re
volver. Results with other luggage 
containing a simulated dynamite 
bomb were equally impressive. 

H ere's how this short-pulse X-ray 
technique works: The weak momen
tary image on a fluoroscope-type 
screen is viewed by a TV camera 
having a light-boosting image intensi
fier (similar to those in the Army's 
night-vision Starlight Scope) ahead of 
the camera tube. Electronic switch
ing is used to trigger the recording of 
one TV frame on a video recorder 
during the period of peak image level. 
The stored frame is then viewed di
rectly on a TV monitor. 

Exposure time is 50 nanoseconds 
(50 billionths of a second ) and the 
radiation required to produce these 
images is approximately 0.2 milli
roentgen. This is harmlessly small
well below the level of radiation you 
receive daily from naturally occurring 
sources in the environment. Inciden
tally, unlike conventional X ray, this 
short-pulse, extremely low-dosage X 
ray will not damage photographic 
film. 

The image appears on the screen 
within a second after the system is 
activated , and lasts 10 to 15 minutes 
unless erased sooner. Time from 
erasure to installation of the next 
frame is less than one second. 

Because the system has such low 
X-ray emission, costly and cumber
some shielding isn't needed, and it 
can be adapted to a variety of instal
lations. 

Although the prototype is a baggage
screening device- a most practical ap
plication, especially in conjunction 
with a conveyor system-Philips' 
short-pulse X-ray detector could 
safely and effectively screen air pas
sengers in a walk-through weapons
detection station. 

For example, with metal detectors 
on aU gates, those who triggered this 
first stage of the preboarding screen
ing process could be diverted past a 
short-pulse X-ray unit for a quick, 
positive search. With this system, 
security officers would actually be able 
to see a concealed weapon or explo
sive device. 

Research toward production of 
more effective deterrents continues on 
a wide scale, especially in the area of 
explosives detection. While no details 
have as yet been released, one of the 
more promising systems is said to be 
a neutron activator that is now under 
development by North Amarican 
Rockwell. 

" Bomb sniffers." Also under con
sideration are chemosensing devices 
able to monitor for the presence of 
E·xtremely small concentrations of 
vapor characteristic of certain materi
als. Some explosives continually emit 
such vapors. 

A chemosensor device has been con
structed that cyclically samples air 
for the vapor of ethylene glycol 
dinitrate ( EGDN ) - which is charac
teristic of dynamite and technical 
nitroglycerine-and register its pres
ence. An experimental bomb sniffer 
of this type reportedly has already 
been tried out by El Al, Israel's na
tional airline. 

Further research in chromatog
raphy and olfatronics may even pro
vide a weapons detector capable of 
reacting to the characteristic vapors 
of gunpowder and its residues, bullet 
lubricant, gun oil, powder solvent, and 
similar substances present in a con
cealed firearm. 

Perhaps the detective capabilities 
of the human nose should be consid
ered, too. In Tashkent, the Russians 
employ a woman whose superb olfac
tory sense sniffs out passengers smug
gling hashish. How about doing that 
with explosives? 

Gunfights while airborne. Work on 
foiling skyjackers and bombers has 
focused on stopping the perpetrator 
on the ground. What about the even 
knottier and more controversial prob
lem of defense while aloft? 

Under review are such ideas as the 
secure (bulletproof and invasion
proof ) cockpit and the use of armed 
guards and /or armed flight crews. 
(The United States is now stationing 
government agents aboard planes on 
some flights.) 

One misconception needs correct
ing: Although the hazards of a gun
fight aloft to passengers and crew are 
very real and serious, there is virtual
ly no danger that a stray bullet might 
destroy the aircraft, should it pene
trate the fuselage, by explosive de
compression of the pressurized cabin 
at high altitude. According to Boeing 
engineers, one of their a irliners can 
sustain a hole as large as a cabin 
window ( 10 by 14 inches in a 747 l 
without exceeding the capacity of the 
pressurization system to compensate. 
Chances of a bullet severing a vital 
control linkage are remote, and, even 
if it did, a ll essential systems are well 
backstopped. 

Obviously, the best place to stop 
the skyjacker is at the gate, not simply 
here, but everywhere. The hardware 
t.o do the job exists. Can any nation 
along the air lanes afford not to put 
it to use? ~ 
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The Revolution in Stereo Headphones 
[Continued from page 77] 

electrostatics has been solved in this 
unit. Altogether, the ESP-9 seemed 
the truest reproducer of sound I have 
heard. It is fairly heavy but quite 
comfortable. One disadvantage, be
sides the price of about $150, is a siz
able separate unit, holding the elec
tronics for the polarizing voltage, that 
must be connected to your amplifier 

• or receiver. 
The Koss ESP-6 has the extra 

electronics built into the phones them
selves and is therefore somewhat 
heavier than the ESP-9. Again, the 
sound generally had the great purity 
characteristic of electrostatic designs. 
Very occasionally, though, there was 
a fluttery sound added to the music, 
suggestive of some form of overload. 

Superb dynamic phones. The best 
dynamic phones I heard prove again 
that the principle of an electroacous
tic design is often less important than 
the refinement of the particular de
sign. Dynamics work on the same 
principle as does the ordinary cone 
loudspeaker. 

Five of the dynamics produced 
sound of extremely high quality and 
in some cases had smoother bass than 
very good loudspeakers. They were, 
in no particular order: Fisher HP-100, 
Koss Pro-4AA, AKG-60, Sennheiser 
HD-414, Uher MBK-64. A number of 
other sets were very good, and by the 
standards of two or three years ago 
would have been in a top category. 

The Fisher and Sennheiser are un
usual on several counts. They are 
similar, using the same dynamic 
driving unit (made by Sennheiser in 
Germany) . Both make use of a new 
idea in ear pads, a solid slab of a re
markable new sponge rubber that rests 
against the whole ear. The sound 
comes through millions of tiny tubular 
passages in the rubber. 

This sound-transparent rubber is 
finding many uses in acoustics. For 
example, it's an excellent windscreen 
for microphones: It lets sound 
through but reduces wind effects. 

More comfortable phones. Having a 
large pad against the ear distributes 
the pressure of the phones and raises 
the comfort index. A few other effects 
of the system: The outside world is 
not cut off as much as with "cir
cumaural" designs that completely en
circle the ear and rest tightly on the 
head. The lowest bass would tend to 
be weakened somewhat with this de
sign, since strongest low bass results 
from a tight coupling of the phone to 
the ear. 

This effect, however, has obviously 
been offset in the two models by an 
increase in bass response of the driver. 
The low bass is there; if the listener 
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wants it a little stronger, he turns up 
the bass control on his amplifier 
slightly. 

How they sounded. The Fisher was 
extraordinary in its openness and the 
clarity of the middles and highs. 'This 
is partly because the mid-highs seem to 
be up a bit, for a strong "presence" ef
fect; but the high-highs are there too. 
The set is very light, very easy to wear . 

The Sennheiser to my ears had a 
little less "presence," but still gave a 
completely satisfying high treble and 
extremely smooth sound over the 
whole range. With this high level of 
performance, the Sennheiser takes the 
best-buy tag among the phones I 
heard. The retail price is $29. 

The Koss Pro-4AA was a third 
splendid performer, extraordinarily 
smooth and free of distortion over a 
very wide range. Low bass seemed a 
little more solid than in the other two, 
probably in part because the Pro-4AA 
does fit tightly on the head. But the 
set is quite comfortable, with fluid
filled cushions that adjust exactly to 
the head. This is sound you can listen 
to happily for hours. It does represent 
the state of the art, the top grade in 
performance for speakers or phones. 

Use your tone controls. The Uher 
MBK-64, to my ears, made the same 
grade, but with a slightly different 
sound: a bit heavier in bass. A very 
small adjustment of the tone controls 
could bring the phones to about the 
same tonal balance. 

One small warning: Even with the 
remarkable advances in headphone 
technology, not every current set is 
a delight. There are some bad ones. 
Interestingly enough, none I've heard 
has obtrusive distortion (muddying of 
the sound); the faults are almost al
ways unbalanced response, with the 
sound mufiled by weakness in the 
highs, thin from weakness in the lows, 
or tinny, honky, or scratchy because 
of peaks at certain frequencies. 

Set your standards high. What it all 
means is that when you select a set 
of stereo phones you can set your 
standards very high. Listen to the 
best speaker you can use for compari
son, reproducing the same material 
you'll hear on the phones. Or listen 
to one or two of the models discussed 
here, which should give you some per
spective in judging others you try. 
Compare phones by listening to the 
same material, played on the same 
system, with the same loudness. 
You'll soon know what you want in 
phone sound. 

Using stereo phones is, by and 
large, simple. Almost universal on 
today's amplifiers and receivers is a 
jack for plugging in a set of stereo 

headphones. If you have the jack, and 
want to use only one set of phones at 
a time, you're all set. 

There is one slight awkwardness: 
The industry has apparently not suc
ceeded in standardizing channel as
signments. If your phones are marked 
"left" and "right," as many are, you 
may find the left-channel sounds are 
fed to the right phone, and vice versa. 
It's only a question of turning the 
phones around on your head, of 
course. Listen to some recorded ma
terial in which you know what's left 
and what's right to find the proper 
way of wearing the phones. 

Plugging in without a jack. If you 
have no phone jack, or if you want to 
use more than one set of phones at a 
time, you need some way to connect 
the phones to the output of your am
plifier or receiver. A set of phones can 
handle only a small part of the power 
put out by the average home amplifier. 
A high-wattage burst of sound fed 
directly to the phones probably means 
a burst of phones, too. 

There are a number of outlet boxes 
on the market that connect to the out
put of an amplifier and interpose a 
control between amplifier and phones. 
It's a good practice to set this control, 
and leave it, in a position that makes 
the loudness at your ears the same as 
that from the loudspeakers at any 
given main-volume-control setthtg. 
'This protects your ears as well as the 
phones. Outlet boxes for one, two, or 
more sets of phones sell from about $5 
to $30. 

Watch the ground wires. There is 
a warning for the user of an outlet box. 
Some amplifiers can't stand having 
the two ground wires from the outlet 
box (which are connected together) , 
misconnected to the amplifier in such 
a way that the high side of one chan
nel is connected directly to the ground 
side of the other channel. I've blown 
up one channel of a receiver by just 
this mistake. Be sure the polarity of 
each connection between outlet box 
and receiver is correct. 11!1 

POPUJ.AR SCIE!'<CE 

T ~--

Copynghted material 



. . . . . . . 

- . -.-

Thousands of young men 
oday are getting top-notch 
raining in rewarding career fields. 

And they have an uncle 
ooting the bill. 

The Army is giving these 
young men a valuable 
education in work ranging from 
aircraft maintenance to radar 
to communications because it 
needs skilled soldiers. 

If you're a high school 
graduate who qualifies, you can 
have your choice ofhundreds 
of job-training courses with your 
selection guaranteed in writing 
before you enlist. 

If you're not a high school 
graduate, you can earn a high 
school equivalency certificate 
while you're in the Army which 
will qualify you for further 
education at the Army's expense. 

Find out more. Talk to an 
Army Recruiter. · 

Use the coupon or write to 
Army Opportunities, 
Department 200A, Hampton, 
Virginia 23369. 

See what your uncle can do 
for a nephew~ 

Your future, your decision. 
Choose ARMY. 

' 

~·-:-:v- -,. 

• 

. . ,. 
·~. ·~: 

. . 

A rmy Opportuni ties Date __ I Dept. 200, Hampton, Va. 23369 I 
I I 'd like to know more about my educational opportunities 1 

in the Army. Please send me your free book. 

I Name~ _____ Date of Birth_ _ I 
I Address _________ I 
~ City ______ County___ I 
I State. ____ Zip _ _ Phone___ I 

I Education,_____ ____ I 
2PS 11·70 ----------------

. 
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THE SKILLFUL DRIVER 

If You Must Swerve on Ice ... 
Winter driving is different. You double the normal 

following distance between yourself and the truck in front 
because the road is icy, and you want to be on the safe 
side. A crate falls off the truck. You want to avoid hit
ting it-but how? There's enough room on the right, but 
you may skid in maneuvering abruptly. Try to ease the 
car over to the right shoulder by very gradual steering
wheel movement. If the front wheels grip, the rear wheels 
may skid to the left, threatening to put the crate into 
your left door. Countersteer, so as to keep the front 
wheels pointing right down the road. Stay off the brake, 
no matter what else is going on. E ase back on the gas, 
but don't get off completely. With manual transmission, 
disengage the clutch. Suppose you've cleared the crate, 
but now the tail swings out toward the shoulder. Keep 
countersteering. The fishtailing motion will gradually 
diminish and the car will regain directional stability. 
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Stylus Timer Saves Your Records 
[Continued from page 81] 

drive a small elapsed-time mete 
Circuit operation. A stable 10 vol 

DC to power the stylus-timer circui 
is obtained by rectifying and filterin 
the 12.6-volt output of transformer Tl 
A wide-band, high-gain integrated cir 
cuit amplifier presents a very hig 
impedance to the cartridge input a 
an emitter follower at pin 10. 

How to find Rx for your cartridge 

By controlling the amount of 
current passing through the 
elapsed-time meter with series re
sistor R x, you can "adjust" the 
meter to measure elapsed time 
from two to 10,000 hours. First 
determine the recommended hours 
of use for your stylus. (If it's not 
mentioned in the literature sup
plied with your cartridge by the 
maker, check with a supplier of 
the replacement s tylus.) Find the 
stylus-use time on the left column 
of the graph and draw a line 
straight out to the sloping line. 
Now draw a line down to the se
ries resistor scale. In the 200-hour 
stylus example, the value of Rx 
should be 98,000 hours. The near
est standard resistor value of 
100,000 ohms is satisfactory. Use 
series or parallel resistors to get 
the exact value. 

The push-pull output of IC at pins 
4 and 7 is boosted further by stepup 
transformer T2 and applied to detec
tor circuit D5-C7. The value of C7 
keeps the detector output fairly con
stant. The detector output is applied 
across voltage divider R4-D6. Zener 
diode D6 provides a constant DC sig
nal for the meter when program ma
terial is present. 

Assembly and calibration. The 4% "~ 
by-51;2" perfboard circuit can be easi~ 
ly mounted beneath most turntables 
and changers. The input leads to Tl 
are connected to the turntable power 
switch or motor terminals. (Before 
permanently mounting, make sure Tl 
induces no hum in your cartridge. ) 

The value of series resistor Rx de
termines the rate at which current 
flows th rough elapsed-tim9 meter M. 
Use the graph to select the right re~ 
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"Even with extra asbestos and a firewall, our Autolite 
attery took an awful roasting during our Lime Rock win. We're tough 

b . B ' h " .0 atterieS. Ut youre toug er On yours. -Parnelli Jones 

Parnelli j ones believes a top 
wer ought to know almost as much 
rout race~car systems as the top 
:x:hanics. So when Parnelli talks, 
u listen carefully. 

"In our Trans
rn Mus tang, 
:tuck the 
.to lite 
tttery up 
t.der the 
[Tht in-• 
J'Ument 

• • 

cowl. Despite the heat shield 
my feet get really hot. And 
that battery gets hotter
maybe 200 degrees-because 
it's higher up, and it's not 
ventilated. So you can figure 

on a lot of evapora
tion in 2lj2 hours 
of roasting.'' 

That's no prob~ 
lem for Autolite bat~ 

teries. Their Sta
F ul reservoir has 
up to three times 
more water above 
the plates- to de
liver full power, 
despite evapora
tion . 

"Racing's tough on bat
teries. You're tougher. We'll 
change batteries almost every 
race. You stick with yours for 
10, 20, 30 thousand miles and 
never care a bit about dirt 
and salt and moisture col
lecting on top of it, and 
making a nice path for elec
tric leaks that can stop a 
battery cold." 

With Autolite, you can forget 
electric leakage. The one-piece con
struction virtually eliminates self
discharging across the battery top. 

Next time, get .an Autolite bat
tery. It passes the toughest test in 
racing. And the toughest test there is. 
Your kind of driving. 

lite 



Each of the eight circuit boards is built from its own kit. The tuner comes assembled. 

PERSONAL-USE REPORT 

All-ln-One Stereo Receiver Kit 
Features Plug-In Modules 

The Heathkit AR-29 is a superb 
stereo receiver, but it must share that 
distinction with a number of other 
fine receivers. It is unique, though, 
in the value it offers the man who en
joys putting together and maintain
ing his ow·n equipment. The overall 
performance is so nearly faultless, 
there's no point in lauding each sepa
rate aspect. 

It took me about 35 hours to put 
the kit together. It uses plug-in mod
ules for the various parts of the re
ceiver and you complete each of the 
eight separate circuit boards before 
you proceed to the next. 

When all the circuit boards are 
completed, you install them in the 
chassis one at a time and test them, 

using the meter that comes with the 
kit. Testing instructions are very de
tailed and will be invaluable later if 
you ever have trouble with the set. 
Faults are readily isolated, and the 
offending circuit board can be un
plugged from the chassis without dis
turbing the remainder. 

The modern panel features a black
out dial. Volume, bass and treble 
tone, and channel balance are con
trolled by sliders that move in a hori
zonta l line rather than the usual ro
tating knob. The various functions 
are selected by pushbutton switches. 

The AR-29 is sold as a kit only for 
$285 (a hardwood cabinet is $19.95 
extra) from Heath Co., Benton Har
bor, Mich.-Hubert P. Luckett 

FM-AM AR-29 has flywheel tuning, and it has two meters to assist in accurate tuning. 
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Stylus Timer Saves Record 
[Continued) 

sistance value for your cartrid 
When the gap in M reaches one e 

of the tube, the meter can be reset 
about two hours or you can reve 
the meter leads. If the gap is 
positioned at the zero reference poi· 
connect the meter in series with a 1 
volt battery and a 390-ohm resist 
The gap will move toward the positi 
battery terminal; connect the positi 
terminal to the meter terminal near 
the gap. Don't try to hurry the p 
cess by using more voltage or a lo 
value of resistance. 

Test before mounting. Apply li 
voltage to power-supply transform 
Tl. Then connect the positive pro 
of a DC voltmeter (set to read abo 
six volts) to the junction of R4-R 
D6; connect the negative probe 
ground- the other side of D6. Yo 
body can provide the minute AC vo 
age necessary to drive the meter, 
touch the input lead with your fing 
The voltmeter should indicate a co 
stant voltage of about 5.1. When y 
short the input wire to the grou 
shield of the input cable, this readi 
should be less than 0.5 volts D 
Mount the perfboard if you obta 
these readings. 

If it doesn't work. Unless the circu 
operates as described above, som 
thing is wrong. Make sure you' 
installed the diodes and electrolyti 
capacitors with their polarities co1 
rect. Check the wiring of the IC ver 
closely. Use the table to verify th 
resistance and voltage on each IC pir 
If the readings you get are similar t 
those in the table, the circuit is wire 
properly, and it still doesn't work, th 
integrated circuit may be bad. a 

How elapsed-time meter works 

..--- MERCURY--.._ 

ELECTROLYTE GAP 

~ULLI.=~~~~~--< + 
GAP MOVEMENT ANODE 

MERCURY FLOW 

The elapsed-time meter is a pre
cision-bore glass tube filled with 
two columns of mercury separated 
by a small amount of liquid elec
trolyte. When current passes 
through the m<'ter. mercury slowly 
moves from thP positive column 
to the negative column thrrnah 
the electrolyte. The electrolyte 
gap. then. appears to move toward 
the positive side of the meter. 
The transfer of mercury from one 
column to the other is exactly pro
portional to the current through 
the meter. 

Copynghted matenal 
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Seconds after liftoff your Cox Model Rocket hits 
1800 feet. Then, the retro rocket pops the chute 
open, down it fl oats ready for another space 
shot. Model Rocketry is the most exciting new 
hobby in years. And now you can enjoy it 
minutes after leaving the store. Because Cox 
Rockets are ready to launch when you buy them. 
Great hobby to share with Dad. 

• 
Check local ordinances before launching. 

Six authentic models to choose from, starting 
at under $4. Apol lo Little Joe II , Honest John , 
Nike Zeus, A stra Glider, the 21" 
Saturn 18 (shown) an d Apollo 
Saturn V. See them today. Get in 
on the excitement. Send 25c fo r 
our "Handbook of Model Rocketry." 
Also see our complete line of gasoline powered planes, cars and boats. 

l. M. COX M FG. CO., INC. A subsidiary of LEISURE DYNAMICS, INC., 1505 East Warner Ave., Santa A na, California 92705 
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Weve taken the"bite' 
out of pipe smoking 

WORLD'S FINEST 
IMPORTED BRIAR 
Starfire ........ $ 5.95 Your favorite blend never had it so smooth, right f rom 

the very first puff because: the world's only pre-smoked 
pipe needs no breaking-in! What curing does for 
tobacco, pre-smoking does for your Or. Grabow. 

Viseounl.. .... $6.95 
Commodore .. $7.95 
Eldorado ..... $10.00 

fa< f REE informativo booklet, write 

Dr. Grabow pre-smoked pipes 
Box 21888, Greensb010, N. C. 27420 D G b -"tW,Wo!tlA~ r. ra ow ~-smokd ~fA 

YO.U can duplicate · 
this true story ... 

Rober t W ilson 
Ty rone. Pa. 

""I saved this 
chair from the city 

dump and made $160" 

Right a f ter finishing t ho u nique UTS home-study 
course in upholste ry, Bob Wilson did his firs t job 
for a ncighhor on this cha ir that was heing scra pped. 
R esul t , n like-new chair for the friend, $160 for Bob. 

Like Bob, you can m a ke up to $ 10.00 in a n ho ur, 
p art-time. Or you can own _your own business by 
yourself, or with your wife. Or. you can get u pos i· 
t ion as a highly-paid M aster Uphols terer . Even enrn 
m oney as you learn! '!'ra in :tt the l\ccredited C Na
t ional Home S tudy Council, N. J . Dept. of Educa
tion) home-study sehoul founded 193!!, which has 
trained thousancis for this e njoya ble, profitable occu
pation. Your Moster Upholste r 's Loots, m a teria ls, 
supplie.~ included with course. No restrictions as to 
agu, sox, race o r cducnlionu l bnck,.ound. Write 
today for full informulion . No salesm an will ca ll . 

UPHOLSTERY TRADE SCHOOL Estab lished 
DIYislon of Si nger Comm unications Corp. 1939 

Dept.5111· 110,little Falls, N.J . 07424 VA Appro• ed 

r U~~~;;.;-0;-S~OOL, Dept . 5~-~ -~~ 
1 Little Fa lls, N.J . 074 24 

Rush m e full in for mation on suc cess o pportumtees I 
1 in u pholstery. No oblrgation- no salesman is to call. 

1 N ame . . . . . . .. . . . ... .....•. . .•.•.•.... . . . . . •. I 
I Address . . .. .. . .• . . . . ....... .. . .. ... .. ....... 1 

Ci ty . , . .. .. . . ... . .. ... . . State & Zip . , . . . , . , . , '_J 
L- --- --- ---- --

Solves Repair Problems 
Ourh~m ·s fills cracks and holes tn 
plas ter. wood and t ile Won't shrink 
o r fa ll out [co nom•ca l. easy to use . 
Bog 4 ·1b con , onl y $1.80 at lumber. 
pa •nt and hardwa re dealers. Of 

shrpped dorec t postpa od in U. S tor 
$2 .25. Money-bac k guaran tee . Order 
now. Dona ld Du rham Co.. Bo• 
804, Des Moines . tow a 50304 . 

Spece cootribuled by the publisher as • public seiVice. 

GREETINGS 19 

<!> • • • • Y 

Use Christmas Seals. 
Its a matter 

of life and breath. 

Now 

Fight emphysema, 
tuberculosis, air pollution. 

can build furniture! 
Make first-rate fum iture of any style - even 
create exciting new designs- with th is complete 
illustrated guide: 

HOW TO BUILD YOUR OWN FURNITURE 
by R . J . DeCristoforo. 22 picture-filled chapters 
cover Design. Tools. W oods. Hardware. L ux14ry paper
back f ormat. Money-back guarantee. S~nd only $1.95-
w~ pay postage: Popular Scl~nce, D~pt. 1170 . 
44 Hillside Avenue, Manhasset , N etu Y ork 11030 

BUY AND HOLD 
U.S. SAVINGS BONDS 

WHERE YOU WORK OR WHERE YOU BANK 

~E;o ELECTRONICS 
V . T . 1. tra lnln R' l eads to s ucce 11s • • tectulJ
c lana , fi eld enginee rl!, "PE"Ciallt~:u~ In com 
m unl("atlon ,.,. K"Uirled m l~!CIIcJC . computers , 
rac1a r. nutn ln:Uion . na~tc & nrh nnc·e •l (•our.-.~-.~. 
Jo)l)!lllt'l'rlnf.! T••••'-"·~1,.-..:)' :mol ~:l(>rl rt"'OI<" T <"C"h · 
nol o~)' r u rr-lruln hot h nv:~l1 ahlr. Aot,.oe . d €"· 
5lree In 2 9 m o,;;, B.S . oh l:.l nnhle . G . l . ap· 
PM \'(HI , ~tl'ln ~("'f"'t. , Fcah. OoMllii, (';lmpu~. 
U . ~ . a r:111u:u4" or (''l'th·:-'qn• . <"nulot:t. 

VALPARAISO TECHNICAL INSTITUTE 
DEPA RTMENT $ . , V ALPA RA ISO, IND. 46383 
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Hi-Fi Cassette Tape Systems 
[Continued from page 73 ] 

from about $90 to $110, with the 
higher-priced models usually having 
more solid construction and extra 
operating features. Other makes in 
this range include entries by Am
pex, Aiwa, Craig, R CA, TEAC, and 
Toshiba. 

Aside from these plug-in decks, you 
can also get cassette systems with 
built-in amplifiers feeding their own 
speakers. Also available are so-called 
casseivers- all-in-one units featuring 
a stereo receiver with a built-in cas
sette deck. M03t audio fans, however , 
may prefer separate decks because 
this allows them to update and inter
change components separately . 

Try a listening session. The best way 
to check out a par ticular model is to 
t ake one of your favorite records to 
the shop and ask the dealer to let you 
dub the disc on the cassette deck 
you're considering. As a rule, the 
dubbed sound won't be quite as crisp 
and lively as the original, but you 
can judge the quality of the cassette 
machine by how close it gets to the 
sound of the record . 

At the same time, you will get the 
feel of the controls. The control lay
out will differ from model to model, 
and some may seem more convenient 
to you than others. The only way to 
tell is to get your hands on them. 

Another test you might try is to 
switch the deck into the play position 
without inserting a car tridge. Then 
turn the volume control on the deck 
all the way up. You will hear a rush
ing noise from the spea kers generated 
by the deck's motor and circuitry . 
T he lower this noise is, the better the 
deck. 

If and when two-channel stereo is 
expanded into a commercially popular 
four-channel setup (with front and 
rear speakers ) , the cassette may be 
the logical medium on which to record 
four discrete channels. An experi
mental system of this type has been 
demonstrated by Norelco. rl!l 

"Watch your language. I spotted a portable 
tape recorder on the seat next to him." 



proclaim is "solid-state reliability." 
They don't promise that solid-state 
television sets are more reliable than 
tube-built sets; they simply state that, 
in general, solid-state components are 
reliable. 

Longer warranties. Apparently they 
are right about long-term reliability: 
Two makers, Motorola and RCA, of
fer full one-year warranties on both 
parts and labor with their solid-state 
chassis, instead of the conventional 90 
days on parts alone. 

This seems part of a general up
grading of warranty benefits: This 
year several makers have expanded 
the 90-day parts-only warranty to 90 
days on both parts and labor. 

'71 TVs-Color ' Em Natural 
[Continued from page 75] 

New UHF tuners. The Federal Com
munications Commission has formu
lated a new requirement for next 
year's TVs: T hey must tune a UHF 
channel as easily as a VHF channel. 

This "equality" ruling has spurred 
the development of a number of clever 
tuning mechanisms, some of which are 
available on '71 sets. All of them use 
varactors, tiny diodes that act like 
electrically controlled variable capac
itors. The varactors are used in the 
tuned circuits that lock onto specific 
channels: 

• Motorola: Blank channels on the 
VHF selector knob can be set to any 
UHF station in your area. 

• Phil co-Ford: In addition to the 

usual VHF tuning knob there are six 
pushbuttons that control the varactor 
UHF tuner. Each button can be set 
to any UHF channel. 

• Sylvania: No more tuning knob! 
Pushbuttons instead. The electronic 
varactor tuner pulls in both VHF and 
UHF. Each of the 11 station-selector 
buttons can be set to receive any VHF 
or UHF channel. 

• Zenith: Also a single-varactor 
tuner for VHF and UHF -but this 
one is controlled by the familiar chan
nel-selector knob. Any of the positions 
can be set to receive any UHF or VHF 
station. 

All in all, 1971 should be a great 
year for viewing. III! 

This fully automatic ELECTRIC DEMAND FOR ACCOUNTANTS 
AT ALL TIME HIGH Train at home in spare 
time for one of 1 OOOs high pay prestige positions open 
to Accountants. Or, open your own accounting practice . ADDING M.ACHINE 

. :GIVEN TO 
YOUI 

• 

••• when you trclin at . 
home with us for a 

t 810 "IN 

G OPPORTUNIT\ES 
3 B\G ACCOUNT\N all three! 

choose one or 
• • • 

COUNTANT- 1 s 1 million 

1 AC 1 million Accountantse~~loyed today 
Over /z rt time Bookkeepe~s Government, 

t fu.ll & pa. ess accounting ftrdms. upply by far. 
wtth bustn d 'already excee s s 
etc. oeman VlCE- . 
BOOKKEEPiNG S~R books for sm~\1 bus~-

2 Make good fees ~e~\n~n businesse~ tn b~~k~ 
1 nessme~il ~~C:d financial stat~~~:·career. 

toda¥· ice etc. Ideal pa 
keeptng serv , . 
TAX SERViCE- son preparing. ,n-

3 E
arn $$$$$ during tahx :O~a for friends, ne,gh

eturns at o 
t come talxtrtves referrals, etc. 

bors. re a • 

... 
NORTH AMERICAN SCHOOL OF ACCOUNTING, Dept. 04188 

4500 Campus Dr., Newport Beach, CA 92663 

Accounting is the most direct road to high level positions in 
business-more corporation presidents got their start in Account
ing than in any other field! And no wonder! As an Accountant 
you'll be an '"insider" on your company's management team ... 
the confidential data you develop will be essential to making 
major corporate decisions and even to handling day-to-day com
pany affairs. The demand for Accountants already far exceeds 
the supply, as more than 5 million U.S. firms require financial 
statements, bookkeeping systems, etc. to operate daily. Whatever 
your previous experience or education-we show you how! Thou
sands spare time opportunities, too. Now you can grasp this 
golden ground-floor opportunity. Mail coupon for FREE 
'"Accounting Career Kit." 

America's Only "Computer Age" 
Home-Study Course in Accounting 
North American is one of America's foremost 
Correspondence Institutions. And, our lrome
stlldy course in Accounting is America's newest, 
most modem and only Computer Age concept 
of working with figures. 

YOU LEARN BOTH MANUAL & COMPUTER ACCOUNTING. 
With our step-by-step method you are shown how computers and other busi
ness machines simplify your work ... make your financial data more com
plete ... make you more valuable to company management. We show you 
how to "'set up books" to take best advantage of computers. We reveal what 
computers can and cannot do for you. Through working on actual problems, 
you'll learn exactly what information you must supply to the "programmers" 
who "feed" data to computers. And through the actual "print out" reports 
our JBM 360 computer returns to you, you'll learn how to interpret reports 
received from computers. In short, we give you all the instructions, help and 
guidance you'll need to become a Computer Age Accountant, qualified to 
step into one of the 1000s high pay prestige jobs awaiting those trained in tfiis 
'"big future" field. (In addition, you can make good money doing part time 
Accounting while still learning with the fully automatic electric adding ma
chine we give you at no extra cost.) 

Mail Coupon for FREE 
" ACCOUNTING CAREER KIT" 
... including 20-Page CAREER FACT BOOK 
""Your Future in Computer Age Accounting" 
and Self-Scoring Accounting Aptitute Test-

ALl L FREE:
1
N
1 
° II Accredited Member, Nutional Home Swdy Council 

sa esman wt ca . 
r----- ---------------------------~ 
1 se\\- 0 1 
I Stot\nY. I 
I ~our ~\)\\\Udt NORTH AMERICAN SCHOOL Of ACCOUNTING. Dept. 04188 : 
1 1 !,\ 4500 Campus Dr., Newport Beach, CA 92663 

I future e Rush " Accounting Career Kit " -ALL FREE. No salesman I 
in will call. · 1 

: com,uteflie NAME AGE I 

: lCCOUKl\KG ADDRESS : 

I CITY STATE ZIP I 
L-------------------------------~ 
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SHORT CUTS AND TIPS 

-

FROM PS READERS 

PIPE 
REDUCER 

Torch holds solder pot 

''i 
j 
i 

··~ 
i 

A small solder pot can be attached 
to a propane torch for such jobs as 
tinning wire or casting small fishing 
sinkers. Slit a piece of %" metal tub
ing lengthwise, then cut it away as 
indicated in the drawing. Flatten the 
tab and drill near the end. Ream the 
threads from a small pipe-reducing 
coupling and bolt it to the tab. Fasten 
to the torch end with a hose clamp. 

PETER LEGON, Malden, Mass. 

Freeing a sticky cable 
When a flexible cable sticks and 

oiling it doesn' t seem to help, a pene
trating oil will often do the trick. Let 
a few drops run into the cable, from 
both ends if possible, and work the 
mechanism a few times. 

VICTOR LAMOY, Upper Jay, N.Y. 

Squaring angle stock 
When it's important to square off 

short pieces of angle stock accurately, 
it can be done quickly-two at a time 
-in a lathe. Cut to approximate 
length. Mount two in a three-jaw 
chuck, with two jaws holding them 
together, and the third jaw bearing 
against a backing piece. Take a fac
ing cut at moderate speed. Then re
verse the pieces, keeping the ma
chined ends flush. Finish the other 
ends to exact length. 

WALLACE KEY, Los Angeles, Calif. 
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New Trends in Sight and Sound Systems 
[Continued from page 69) 

Because the recording is heard just 
a fraction of a second after you hear 
the original program from the front 
speakers, an "echo" occurs. When ad
justed to the proper volume, this pro
duces a startling sensation of space. 
The effect works best on choral or 
organ recordings made in a hall or 
church that has plenty of natural re
verberations of its own. It is also most 
natural at the higher tape speeds- say 
7Vz or 15 ips. 

The problem with four channels is 
that nobody has come up with a prac
tical way of putting all of them on a 
disc record that can be played by own
ers of monophonic and two-channel 
stereo equipment. Instead, a number 
of compromise systems have been pro
posed by some engineers, each of 
which requires some form of adapter 
or "decoder" for playback. [Victor of 
Japan has announced the " true four
channel record" shown here. It re
quires a decoder, but can be played 
with a conventional cartridge as long 
as it reproduces to 45,000 Hz.] 

The easy way, in terrns of today's 
technical capability, is to put the four 
channels side by side on tape (as in 
the Vanguard releases already avail
able). This gives you full separation, 
low distortion, full frequency re
sponse, and the reliability that comes 
with simplicity. 

What can four-channel systems 
provide, whenever they arrive? Hope
fully, something better than the sim
ple-minded ping-pong effects heard 
at some quadrasonic demonstrations. 
For one thing, the ideal acoustic set
ting can be provided for music, a 
setting that transcends the limitations 
of architecture. 

At Cambridge, Mass., Bolt, Ber
anek and Newman, Inc., a research 
and development consulting fum 
famed for its acoustical work, has a 
12-channel simulation system now in 
use. It is a lready bringing science 
closer to an understanding of the 
exact correspondence between con
cert-hall acoustics and the listening 
sensation. 

The BBN system uses analog com
puter techniques to generate a precise 
pattern of reverberation from chosen 
directions to match the "sound" of 
any concert hall that can be described. 
These techniques, applied to four-

In any case, four-channel sound, if 
it becomes a widespread commercial 
recording practice, is strictly add-on 
from the home listener's viewpoint. 
In view of the extremely limited 
amount of material available for play
back, it is probably best to wait before 
"adding on." 

Video cartridge players. There is no 
doubt that there is currently a band
wagon in packaged video entertain
ment that can be replayed over your 
home TV set via a player. But you 
can hardly be blamed if you don't 
know whether to jump aboard. You 
may be confused over the fact that 
some systems, like the CBS EVR, and 
RCA Selectavision, are strictly play
back systems, whereas others, like the 
Sony, Avco Cartrivision, and Ampex 
Instavision , lend themselves to record
ing from TV as well as playback. Fur
ther, some systems come with video 
cameras, for home- or outdoor
moviemaking. 

Into the uncertainty surrounding 
the probably surviving system there 
has recently been tossed the European 
Teldec disc-a special record capable 
of being stamped out like ordinary 
records, but also able to record and 
play signals out into the mHz range, 
good enough to put TV on a disc. 

The major hope of the video pack
agers is to develop a market for video 
purchase (or rental to keep costs 
down) . This market would be similar 
to that for books and movies, which, 
like video programs, are almost a l
ways one-time exposures to their au
dience members. As a substitute for 
today's run-of-the-mill TV diet, video 
cartridges could offer viewers just the 
programing they want (an uncut 
movie, for example) without depriv
ing the vast TV audience of its free 
staples. 

But at the moment, it would appear 
that straight magnetic recording sys
tems, like those of Ampex, Sony, and 
Philips, are more likely to survive as 
basic home systems than those which 
can only play- if the Teldec disc 
doesn't upset the apple cart. 11!1 

0 0 

channel recording, could produce syn- t:::l 

the tastefulness and clarity of the best , 0 
c:J t::::J " R 0 

concert halls for any recording com- - ' H ~ 
~--·~ pany wishing to use the technique. 

The system could even be used to 
transform many two-channel stereo 
recordings into convincing "four
channel" versions. 
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new wrinkle, exclusive in the Chrysler 
system. One braking rate is for stop
ping on a surface with a high coeffi
cient of friction, the other for stopping 
on slippery surfaces. A tiny mercury 
switch in the computer senses the 
kind of surface the car is rolling on 
by checking the deceleration rate. If 
this rate is above 0.5 g, the Sure-Brake 
system works slower; the modulators 
cycle down to two pulses per second, 
just as your braking would do on dry
pavement skids. If the deceleration 
rate is below 0.5 g, the Sure-Brake 
works faster, cycling up to six pulses 
per second. The faster cycling fulfills 
the need for faster pumping of the 
brakes on slick pavement. 

This two-speed braking rate is 
critical in cutting stopping distances 
to a minimum, since the coefficient of 
friction varies widely, depending on 
the type of road surface you drive. 
Here are some average figures: 

Coefficient of friction: 
Concrete 0.8 
Blacktop 0. 7 
Wet concrete 0.65 
Gravel 0.55 
Wet blacktop 0.35 
Jennite 0.2 

FA 57 
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$7.29 

4-Wheel Antilock Brakes 
[Continued from page 83 ] 

The '71 Imperial's system is set up 
to keep both rear wheels turning 
when you brake. The wheel that may 
be on slicker pavement will not lock 
up but will keep rolling with a mini
mum of braking force. This is done 
to maintain car stability. This way, 
the rear will not swing around out of 
control when one wheel is on dry, and 
the other on a stretch of slick pave
ment. 

What makes Chrysler's Sure-Brake 
different from Ford and General 
Motors antiskid systems? Simply the 
fact that Sure-Brake works on all four 
wheels-front as well as rear-whereas 
Ford and GM designs affect the rear 
wheels only. 

Ford's Kelsey-Hayes system, avail
able on Thunderbird and Lincoln cars, 
works on the rear wheels only. GM's 
Delco-Moraine front-wheel system is 
used on the front-wheel-drive Toro
nado and Eldorado. A four-wheel 
system on the special English Ford 
Zephyr converted by Ferguson [PS, 
Nov. '69] does not include a two
speed braking rate, as Chrysler's sys
tem does. 

The clear advantage to Chrysler is 
that the driver can steer the car while 

the brakes are jammed on in panic 
stops. Since the front wheels continue 
to roll, the steering is not impaired. 
With the front wheels locked, as could 
happen with other antiskid systems, 
the car just skids straight ahead and 
can't be steered in order to avoid an 
accident. 

Is Sure-Brake fail-safe? Yes, says 
Chrysler. If a malfunction occurs, the 
system will turn itself off, a light will 
go on to signal the driver, and the 
brakes will operate normally. But 
Chrysler is still keeping a close eye 
on the complicated safety system. 
Sure-Brake is purposely offered only 
on the low-volume Imperial, for which 
fewer service people are needed for 
maintenance. Also, Chrysler is using 
the low volume as a test of public ac
ceptance, to see how interested buyers 
are in the $400-plus system. Safety 
can be expensive. 

As for repairs, Turner revealed that 
parts will be replaced, not repaired, if 
they should fail. And you don't have 
to wait until the failure occurs while 
you're driving. The unit can be 
checked for defects simply by plug
ging it into a wiring harness in the 
trunk! lim 

• with Non-Breakable Fiber-Glass handle 
guaranteed not to break, bend or 
collapse in normal use. 

• and Permabond-keeps handle tight for 
added safety and service. 

® 

FAYEITE R. PLUMB, INC. • PHILADELPHIA, PA. 19137 
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Your Very Own Meditator 
[Continued from page 94] 

cess to a far greater variety of visual 
" information" than he could obtain 
by leafing through a magazine, page 
by page. Many experiments have 
proven my theory tha t such a confron
ta tion expands the consciousness. The 
viewer begins to see unique relation
ships between seemingly isola ted in
cidents. 

The experience can be eye-opening; 
no two people respond the same way 
to an identical pholage- and no two 
people wiU assemble duplicate col
lages from identical materials . 

accessory stand with your portable 
drill. The distance from the edge 
should match the holes in the corner 
angles you buy. Spread one of the 
angles to an accurate 117 degrees, 
checking with a protractor, then use 
it as a template for the other 89. 

Give all .wood parts a coat of enamel 
undercoat. When this is dry and 1 

smoothed with fine sandpaper, apply 
a good semigloss enamel finish to the 
outside faces and all edges. For a 
decorative effect, paint adjacent pan
els contrasting colors and paint the 
feet to match or contrast. 

What Are Warranties WorthJ 
(Continued from page 57] 

tee covers parts, repair labor, and 
fre ight costs to and from the factory 
or nearest authorized service station. 
New packaging, if needed, is also 
free." 

Is a clearly written guarantee of 
performance satisfaction impossible 
to give? Mrs. Virginia Knauer told 
the Sena te Consumer Subcommit tee 
that it isn't. She pointed to the May- ll 
ta g guarantee on appliances- consid- il 
ered to be a model of respons iveness 
to its customers' needs. "The fact that 
this kind of warranty and product in
formation can be written and adhered The fun, then, in making your per

sonal Meditator, is double: First you 
create 11 pholages (only the access 
panel is left bare) , then discover the 
unexpected cross-referencing when 
you wrap yourself in the assembled 
panels. Beyond that, you'll be able 
to compare responses with your 
friends. And .when you feel you've 
exhausted the potential of a given as
sembly, it's easy to paste new' pictures 
over the old. 

Applying the pholage. Once you've 
gathered your magazine photos, you 
may want to experiment with one of 
the spray adhesives now on the mar
ket- although they're expensive. My 
own method is simple, and results in 

to should help to dispel the unreason-
11 

able fears that many [other compa
nies] have concerning the aims of this 

1 Committee," she told Senator Moss. 

I think you'll be surprised by the 
new perspectives you'll get toward the 
world about you, and your own part 
in it. I'll soon be taking the Meditator 
with me (knocked down, it fits into 
a station wagon or sedan ) on a college 
lecture tour as part of my demonstra
tion of design technique. Teachers 
who have had an advance look at the 

Light interior with reflecto r flood on a p ivo t 
arm of 3/s " -dia. aluminum rod inserted in 
2-by-4 block bo lted to one oi lower panels. 

Meditator feel that- with changeable 
panels- it could be utilized in schools 
as a teaching environment. [Editor's 
note: College groups interested in 
booking Isaacs to speak should write 
him in care of Popular Science. 1 

A breeze to build. When you go to 
the lumber yard for the %" plywood, 
see if they'll saw the 4-by-8 panels in 
half for you. Four-foot squares are 
easier to handle. 

After you've cut all the pentagons 
as illustrated, clamp them into two 
groups of six and lay out the %" 
holes along the edges. To bore these 
holes accurat~ly, it's best to use an 
134 I POPULAR SCIENCE 

a nice flat adhesion to the undercoated 
plywood. 

Mix nonstaining cellulose wall
paper paste slightly heavier than rec
ommended. Put clean water in a flat 
pan and pull each picture through it 
before applying paste liberally to the 
back with a soft brush and a light 
touch. Use the same brush to put 
paste on the panel where the picture 
will be located. The panel should be 
leaning against the wall in a nearly 
vertical position when you take the 
picture by the two top corners and 
place it. 

Occasionally ink will run and a 
clipping must be discarded, but if yo•J 
keep that light touch I mentioned, 
this .won't be frequent. You'll find 
that the two paste-coated surfaces at
tract each other so a picture almost 
places itself. A void major .wrinkles, 
but don't try to shift clippings much 
once they adhere. 

You may be dismayed a t the puck
ered look of just-applied pictures, but 
they'll flatten overnight. The purpose 
of the wetting is to allow the paper 
to shrink to the panel. Experiment 
on a scrap of plywood to ga in confi
dence and proficiency before tackling 
the big pentagons. 

Assemble with the hardware (all 
wingnuts go outside ) and you're ready 
to crawl in for medita tion. You'll 
quickly understand what Garbo meant 
and why Mumford championed the 
second life of contemplation. l:irn 

MATERIALS LIST 
6 panels 4 ' ·by·8' fir plywood, ¥a " th ick, good 

both sides 
6 2-by·4 ·by·3 1/ 2 " pin e blocks (feet ) 
1 2·by·4·by·7" pine block (lamp) 
24" 3fa "·d ia. aluminum rod (lamp) 
1 socket w /clamp, wire and plug 
1 ball joint for ¥o " rod 
1 75w reflector flood bulb 
90 1" corner angles 
180 10·24 r.h . machine screws % " long 
180 10·24 wingnuts, w / washers 
6 •;. "x 1 'h " f .h . machine screws, w /nuts 
2 •;. "x2 1h " hex·hd. bolts (lamp block) 

However, warranty procedures such • 
as those pioneered by Maytag are ex
ceptions rather than commonplace. In 
fact, Mrs. Knauer commented that 
"industry self-regulation has not yet 
shown itself to be fully adequate to 
eliminate the problem. Some leg~s
lation seems necessary in order to 
insure the elimination of warranty 
abuses." Mrs. Knauer says consumers 
have four basic concerns here: 

• Fair representation in advertis
ing prior to sale. 

• Clearness, completeness, and ac
curacy of the terminology of the guar
antee or warranty itself. 

• The adequacy and fairness of the 
guarantee. 

• The guarantor's actual perfor
mance in a reasonable manner of the 
obligations stated in the warranty. 

Is legislation really necessary? 

In analyzing replies PS received 
from firms that responded to the war
ranty survey, there emerges a convic
tion that they want to be fair to the 
consumer. But at the same time, there 
is a reluctance to spell out in their 
warranties the lengths to which they 
will go to satisfy their customers. 

The result is tha t the purchaser is 
left without really effective means of 
obtaining the service which might be 
necessary to get sa tisfactory use of an 
expensive product. 

The M agnuson-Moss bill, if it is 
enacted by the House and signed by 
the President- and its backers admit 
to only a 50-50 chance that it will 
happen this year- would end many of 
the inadequacies of today's warran
ties. It would not establish compul
sory guarantees. It would, however, 
force guarantees to say exactly what 
you are entitled to in the way of ser
vice and parts . And this could enable 
you to shop in confidence for the kind 
of service and performance guarantee 
you might want. 1:irn 
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GET IN HERE,' BILL! 
I WANT TO TALK TO YOU! 
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YOU PUNCHED IN SEVEN 
MINUTES LATE. I'M DOCKING 

YOU AN HOUR'S PAY, AND 
IT BETTER NOT HAPPEN 
AGAIN ••• OR ELSE! 
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OH, YEAH ? I'VE GOT NEWS 
FOR YOU, MR. BEMIS. 
I'VE GOT A NEW JOB 
OFFER WITH A REAL 

FUTURE. . • AT TWICE 
THE MONEY! 
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HAH! ANYBODY'D 
8E CRAZY 

TO PAY YOU 
THAT MUCH! 
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THAT'S WHAT 
YOU THINK t 
I'VE BEEN 
LEARN ING 

ELECTRONICS 
IN MY SPARE 
TIME ATHOME 
FROM CIE ••• 

AND NOW I CAN 
TAKE MY PICK 
OF GOOD JOBS! 
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YOU GOTTA BE 
KIDDING! YOU? 
IN ELECTRONICS! 
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YES/ NOW I'VE GOT A CAREER. 
CIE MADE IT EASY. SO GOOD-BY 
TO YOU AND YOUR CRUMMY JOB! 
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ARE YOU WORKING FOR PEANUTS IN A 
DEAD END tJOB? GET SMART LIKE BILL •• 
MAIL CARD FOR tfRIE lOOKS LIKE HE DID! 

II coupon has been removed. write to Cleveland Institute of Bectronics 1776 E. 17th St., Cleveland, Ohio 44114 

' 

. ' 

r-----------------------------, 
I IF CARD IS MISSING, MAIL THIS COUPON I 
I @ I 

! CIE ! I Cleveland Institute of Electronics I 
I 1776 East 17th Street, Cleveland, Ohio 44114 I 

I 
Please send me your 2 FREE BOOKS descr ibing the I 
opportunities in Electronics and how to prepare for them. I 

Name•------:==~------
(Piease print) 

Addres;s_ _ _ _ _ _______ _ _ 

City ____ _ ________ _ 

State'---------'ip> ___ _ _~~ge _ _ 

O V~erans and Servicemen: 
Check here for G.l. Bill Information. tf.jf' 

Accredited m ember Nat ional Home Study Council 1, ) 
"'"' PS-53 

L-----------------------------~ 
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dexterity necessary to handle today's 
very light, very delicate pickups and 
arms. It's difficult with the unaided 
hand to put the stylus down on the 
record without an inadvertant jab or 
swipe that can scratch the records. 
The cueing control lets you: (1 ) start 
the record in the outside groove, ( 2 ) 
interrupt play and go back again 
where you left off, and (3) take quick 
samples across a record until you find 
something you want-all smoothly 
and painlessly. 

Tracking force adjustment. Nearly 
all the tables have calibrated adjust
ing devices, and for good reason: 
Tracking force- the downward force 
on the stylus-has to be set precisely 
with today's pickups. Even one or 
two grams too little or too much (too 
little is usually more harmful) can 
cause a sharp increase in distortion 
and record wear. With a separate 
s tylus-force gauge- a readily available 
device- you can set the force, measure, 
reset, and remeasure until it's right. 

Obviou!ly if you can simply tum a 
dial to the value you want, you are 
far ahead on convenience, speed, and, 
potentially, on accuracy. That's just 
how it's done on today's automatic 
turntables. Moreover, the markings 
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The New Automatic Turntables 
[Continued from page 79] 

were accurate enough for the purpose 
on all the machines I checked. 

Initial arm balancing. For this kind 
of high-accuracy dial setting of track
ing force, the time-honored method of 
adding a little forward weight to the 
arm is not good enough. On these 
machines a more refined method is 
used: The arm is first balanced hori
zontally, then tracking force is added 
from a delicate spring, usually coiled 
around or near the arm pivot. 

Since cartridges are generally chos
en by the buyer, and the various 
makes vary in weight, there must be 
some way of balancing out the pickup 
to balance the arm initially. On all 
the machines this is done with an ad
justable counterweight on the rear of 
the arm. 

After installing the pickup, you set 
the tracking-force dial to zero; then 
you adjust the counterweight until the 
arm floats in a horizontal position. 
Finally, you turn the tracking-force 
dial to the value the pickup requires. 

This is more complicated than the 
old sliding-weight method, but it is 
far superior in ease and accuracy. 
Having the arm balanced forward and 
back has another advantage: It re
duces any tendency for the arm to 

push sidewise if the turntable is not 
exactly level. 

Fine control of speed. In their eag
erness to give the buyer a basketful of 
features, the makers have not only in
vented new ones but reached back for 
some good old ones. A welcome case 
in point is the vernier speed control. 
A very few turntables have for many 
years included controls that let you 
adjust the turntable speed a few per
cent up or down. 

You can get the speed, and thus the 
pitch of the music, right on the nose. 
This is essential if you want to play a 
musical instrument along with your 
phonograph; even a neophyte on a 
musical instrument can hear, and be 
distressed by, a difference in pitch 
from even one percent or less of speed 
error. 

Vernier speed controls have blos
somed this year among the top-of-the
line turntables. 

Anti-skating adjustment. Here is an 
adjustment that becomes important 
only when you are tracking at around 
one gram, and only on the most ad
vanced systems. The "skating force" 
i& a component of the force from the 
friction on the stylus tip. It pushes 
the arm toward the center of the turn-

A mini-size saw with mini-power ... 
or a lightweight "professional " saw 
l ike our new Stihl 030 AV 
Deluxe? 

This saw is a happy combination 
of lightweight and cutting power 
double that of some mini-saws. 

The 030 AV Deluxe is a precision 
made lightweight, which incor
porates features costing as 
much as $ 50.00 more in other 
saws. These include the patented 
Stihl AV antivibration system, 
automatic chain oiling, silencer
muffler, and a dependable " big" . 
power engme. 

See it today at your local Stihl 
dealer. 

STIHL American, Inc. 
194 Greenwood Avenue, 
Midland Park, N. J. 07 432, 
Code 201-445-0890 
7364 Lee Industrial Boulevard, 
Mableton (Atlanta), Georgia 30059, 
Code 404-941-1730 
23962 Clawiter Road, 
Hayward California 94541, 
Code 415-785-9100 

Copynghted rna erial 



table, and arises from the bent-head 
geometry of modern arms. The anti
skating force is an opposing force ap
plied, from a spring or weight, to bal
ance out horizontal forces on the arm 
and thus prevent an unbalanced, off
center performance by the pickup-a 
possible source of distortion. 

There have been arguments in the 
industry for some years about the im
portance of anti-skating adjustments. 
Probably most professionals would 
agree that distortion from skating 
force is extremely small. It is certain
ly inaudible, except possibly when 
tracking a t very low forces , with super
delicate pickups. 

Nevertheless, it's reassuring to 
know that this kind of distortion, 
small as it is , can be sharply reduced. 
You can get it approximately right by 
putting the stylus down on an un
grooved section of record and setting 
the anti-skating dial so that the tip 
does not slide horizontally as the rec
ord turns. This is not exactly right, 
since the friction is different on a flat 
section of record from that with the 
stylus in a groove. 

Features, features, features. Some 
pleasant or even useful extravagances: 
A photocell on the VM "sees" when 

The New Automatic Turntables 
[Continuedl 

the arm has completed a record and 
initiates the change cycle (other ma
chines do the same thing with sensi
tive "feelers" ) . A center spindle on 
the PE lowers the record toward the 
turntable, rather than just dropping 
it. Feelers on the PE keep the arm 
from dropping if there is no record on 
the turntable. 

A time accumulator on the Mira
cord tells you how many hours your 
stylus has put in playing records. 
This is a very rough guide to stylus 
life, but useful for checking stylus 
wear under a microscope. 

Various methods are used for ad
justing the vertical angle of the car
tridge so the stylus comes very close 
to the standard 15-degree angle to the 
record, no matter how many records 
are on the turntable. This is another 
adjustment intended to minimize a 
form of distortion already so small i t 
is probably buried under other com
ponents of the reproduced sound. 

Choosing the one for you. Any of 
the tables listed in the chart will do 
a superb job. If you want to spend 
less, or try another make, two or three 
simple tests will give you a pretty 
good line on overall quality. 

Of course, put a stack of records 

on and watch the machine handle 
them. Go through every operation
starting, stopping, rejecting, repeat
ing, etc. Are the controls foolproof 
and easy to understand? How easy 
is manual operation? Does the ma
chine have the features you want? 

Check for flutter. For fidelity, first 
put on a record of slow piano music, 
which brings out flutter and wow bet
ter than any other music. Is there any 
over-the-waves effect in pitch, or a 
watery quality in long-held piano 
notes? This test is vital because flut
ter is rampant in the inexpensive 
changers used on small portables and 
console machines. You might find 
piano music unplayable. 

For rumble, first set the volume and 
bass controls carefully at normal lis
tening levels. Then go back to the 
opening groove, before the music 
starts, or use the "quiet" grooves on 
a test record. How obtrusive is low
pitched noise? A tiny amount won't 
hurt, but it shouldn't be strong 
enough to mix in with the music. 

Finally, buy the best table you can 
afford. You can get fabulous turn
table refinements today, and the more 
refinement you buy, the better you'll 
like it over the long haul. 11!1 

. . . 

Support your local library. 
' 

With Elmer•s® Glue-All. 
Elmer's is great for fixing things. Or 

making things. . 
It dries fast, clear, and strong. 
It'll give a happy ending to whatever 

you glue. 
Elmer's-America 's favorite glue. For 

wood, paper, pottery, leather and all 
porous materials. 

Elmer's® Glue-All : From I he makers of Krylon3 Coatings 
and Mystik® t apes. 
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Prevent rust 
on mowers, 
garden tools! 
When storing for the winter, get. 3 way 
protection in just 3 minutes with 
famous 3-IN-ONE~ Household Oil 
and add years of extra life. A simple 
rub-down with 3-IN-ONE 
cleans, lubricates, and pro
tects against rust. In 
the spring tools and 
mowers work like new. 
But insist on genuine 
3-IN-ONE. Still at the 
same low price, wher
ever hardware is sold. 

3-IN-ONE® 
HOUSEHOLD OIL 

- -·. ·---- - -------- --

Refinish marred or 
• 

new. 
Fill in wood gouges, nicks and 
scratches like professional carpen
ters do with GENUINE PLASTIC 
WOOD Cellulose Fiber Filler. 
Handles like putty, hardens like 
wood. Plane it, sandpaper varnish 
it, paint it for trlllP!·- J~~~i~ci<>n~~!n
ish. GENUINE L 
WOOD comes in walnut, 
oak, mahogany or natural 
color. At hardware stores 
and supermarkets. 

GENUINE 

PLASTIC 
WOOD~ 
CELLULOSE FIBER FILLER 

Step Into an exciting future .• . 
.in one of the world's fasttt.t·crowlng hl &h p.ay fields 

'iOUf fu\u1t where your lite un be like a ' ·vacation wllh pay." uottt (1$)' homt·SIUCI)' plan prepares )'OU for 1000$ ereat 
in 1ft 1 It. "&round floor" opportunities open now for men al'ld uo"ll women with t l pandin& motels and hotels in c ities, 
n '' ltowjJ¥~~·•:;•~o~rts_ in U.S. and overseas. Free rent, resort 
1A;nagement 1 unlimittd recreation and plenty of time to 

Sen<! for bil ••career Kit" -All fRE£1 
Ho utesm1n will ull. 

NORTH AMERICAN SCHOOL OF MOTEL · HOTEL MANAGEMENT 
4500 Campus Drive, De pl. 04188, Newport, California 92660 

FOR YOUR FAVORITE LORD OR LADY. Matched 
sets of either Lord or Lady Deringers say adilen· 
ture. Intrigue. For the "person who has every· 
thing." lady: gold-plated barrel and frame. 
Pearlite grips. $63.00 per boxed pair. lord : blue 
barrel, gold-plated frame. Hand·rubbed walnut 
grips. $57.50 per boxed pair. See nearest Colt's 
Dealer or write Colt's, Hartford. Conn. 06102. 
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SHOP TALK 
By ROBERT P. STEVENSON 

New glues make sniffing impossible-well, almost 
Those of us "over 30" will never quite be able to understand a ph-e

nomenon of recent years-glue sniffing by grade schoolers. Yet it "'""· 
tinues as a real problem. You should be happy to hear , therefore, 
one major glue manufacturer has taken positive steps to combat 
practice. The Testor Corp., Rockford, Ill., now adds oil of mustard (al 
isothiocyanate) to its model cements. When a hobbyist attempts to 
one of these, the mustard gives such a severe jolt to his eyes and nas1a 
passages that he is discouraged from continuing. Anyone using the 6 .. ,,.., 

for its intended purpose doesn't notice the additive, and the nrcJdtJct' l'l 
adhesive qualities are not affected. Testor offers the formula free 
other manufacturers who want to use it. Other deterrent additives 
all'lo being sought. Government authorities have applauded the mc•ve 

Information dials offer help for home improvements 
What do you know about door styles? Are you trying to cope with a 

moisture-condensation problem in your home? You can find help in both 
eases from new information dials available free from Ponderosa 
Woodwork, 39 S. LaSalle St., Chicago, Ill. 60603. The door selector 
helps you choose a style suited to the decor of your home. The other 
wheel suggests what windows to use to avoid condensation damage. 

3M offers a design kit of interlocking fasteners 
Do you have or know about a design problem whose solution may de

pend on. or be helped by, a special type of fastener? The 3M Company 
suspects that quite a few of us may occasionally find ourselves in that 
fix . The company is offering a design kit of more than 100 nylon and 
acetal H edlok fasteners for $15. The black or white fasteners consist of 
mating parts that interlock when their multiple stems or "heads" are 
snapped together (inset photo below) , yet pull apart easily when you 
want them to. The company introduced Hedlok fasteners in 1967, and 
industries now use them in various manufactured products. The de
sign kit includes 18 different shapes, sizes, and types-some are seen 
below. The fasteners attach with screws, bolts, or rivets. Some have a n 
adhesive backing, and some have tabs that press into a metal opening. 
The fasteners are not available in retail stores, but this may come later. 

One retail possibility: a blister pack of kitchen-cabinet door fasteners. 
I have used them on cabinet doors- and find they work well. The kit and 
further information can be obtained from Hedlok 220-SE, 3M Company, 
3M Center, St. Paul, Minn. 55101. 

. J 
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Three Pop-Together Designs 
[Continued from page 90] 

to finished size. This helps you get 
a clean bend near the edges of the 
plastic. 

Cut and sand the holes-in the pipe 
and wine racks-before you do the 
bending. For a smooth sanding job 
on the pipe-rack hdles, wrap sand
paper around a %" dowel. Use a 
frozen-juice can for the wine rack. 
Work down to a number 400 wet-or
dry paper. Then polish with a rag and 
automobile polish ing compound. 

Use the same polishing and sanding 
schedule to clean up the edges of the 
Plexiglas. But remember you'll have 
to do some of the edgework-on the 
lamp and pipe rack- after the plastic 
is bent and trimmed to its finished 
dimensions. 

Bending the plastic. To soften the 
plastic for bending you'll have to 
make a strip heater. This is easy; a 
new heating element- the Briskeat 
RH-36- made just for bending Plexi
glas is now on the market. You can 
get it where you buy your Plexiglas; 
price is around $8. Instructions for 
building the heater come with the 

. element. 
M ake simple jigs from white pine 

as shown to simplify bending. Note 
that the strips of wood that hold the 
plastic while you bend it are not as 
high as the mandrels. If you make 
the retaining strips too high they'll 
mar the hot Plexiglas during the 
bending operation. 

Measure the plastic carefully to de
termine where you should apply the 
heat for a bend. Mark the bend point 
with a felt-tip pen. 

Apply the plastic to the heat, the 
outside of the bend down (toward the 
heating element) . Now keep an eye 
on the strip of plastic just over the 
heat. When the shiny surface begins 
to distort, remove the sheet and make 
the bend. Don't wait too long or you'll 
get too much heat, with bubbles in the 
plastic and a wrinkly bend. 

Once the plastic is bent, trim off 
the excess and sand and polish any 
rough spots. Then drill the holes for 
the rivets, using the holes already cut 
in the wood as guides. 

Wire, then pop together. If you're 
making the lamp, now is the time to 
wire it up. Thread the wire in through 
the base and on out the top. Connect 
the socket, pull it down into its seat, 
and tighten up the nut. Put a switch 
in the line if you like. 

Now you're set to pop the projects 
together. Use aluminum rivets-steel 
tends to crack the plastic. Gerber 
recommends USM's %" A-44 Pop 
rivets. Put a rivet in the tool, insert it 
through the plastic and into the wood. 
A steady squeeze will set it. Iii}] 
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You'll EARN MORE, LIVE BETTER 
than Ever Before in Your Life 

You'll enjoy your work as a J.~ksrnlth Earned 
because It i• more fasdnating than a $ISO 
hohhy-and highly l>ahl besides! You'll During 
~:o on enjoying the fascinating work, 
Yt•ar after year, In good times or ba1l 1 
lll·l'au•e you'll be the man In dernan•l LOCKH!\IITH
In an e•·••rgrowlm: tie hi oft'erln~: bir: pay ING I'd be able 
Joh•. big pronts as your own boss. What 
more I'Oulll you ask 1 to double my In-

$ $ come. During 
Train at Home-Earn Extra$ $ mytr•lnlngper-

Right Away! n 

.All this can he yours FAST regardless lod I made$150. 
of age, education, minor ohnlcal hand· Paul Funes 
ic·aps. J ob enjoyment antl rarnings be· .New York, ~v. Y. 
gin AT OXC•: ns you quickly, easily~~;;;::::;~ 
leam to CASH JN on all kinds of look- I 
smithing lobs. All ken. Jocks, parts, 
picks, •oecial tools and equipment come 306 
with the course at no extra charge. 
Licensed e.XJ>crts guide you to success. p;.. 

Illustrated Book. Sample Lesson equip•.:,:~, 
Pages FREE 

Lc>cksmlthlng Institute ~:raduates no10 ~ LOCKS, 
earning, onJoyln.: ure more everywhere. 'PICKS 
You can. too. Coupon brlnlts exciting 
tarts from only srhool of Its kind Lie. ~ and TOOI.

1
, _ _. S 

hY X . J. State Dept. or Ed .• Arcrcdlted oupp-
Mcmher, Xatl. Home Study Council. for u• 
VA A ppro•·ed. with tourM II 

LOCKSMITHING INSTITUTE 
Div. of Singer Communications Corp. 

1111-110. little falls, N.J. 07424 

~-------~--------------------~ II LOCKSMITHING INSTITUTE, Dept. 1111-110 
1
1 

1 
Little Falls, New Jersey 07424 Est. 1948 

1 
I Pleas. ••ml FRF.E lllustratecl Rook-"Your Rig 0Jl· I 
I DOrtunltlos In J.ocksmlthhll>:.'' complete Equipment I 
I folder und sam1>le J .. son puges-}'JIEE of all obllga· I 
1 tlon-(no salesman will call) . 1 
I I 
I N I 
1 .. a me •••• ••••••• ••••••••• ••. •• •• ••••••••• , • • • • • • 1 
1 (Please Print) 1 
I Atldress. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • • • • • • . • • . I 
I I 
I I 
1 Clty •••.•.•. .• ..• . ...••. State .. ... .. . Zip . ••. ..•• 1 
I 0 Check here if Eligible for Veteran Training 1 

~----------------------------· 

Train your way tO high pay in the booming 
construction industry! Learn the skills you need 
to qualify, by actual field training on machines 
like the ones used by the industry. Huge train. 
ing grounds in North Carolina, a million dol. 
Iars worth of school-owned diesel-engined 
machines, experienced instructors, full 220. 
hour and 440-hour courses. National, the 
original school of heavy equipment operation, 
is a recognized leader. Member American Road 
Builders Assn., Services and Supply Division. 
Associate Member A.G.C. Full-time job Ad
visory 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 catalog 
and FREE copy of school newspaper reporting 
news of National School graduates. Accredited 
member National Association Trade and Tech. 
nical Schools. 

r.-----------------
NATIONAL SCHOOL 

I OF HEAVY EQUIPMENT OPERATION, Dept. A·45 

1

1 

P. 0. Box 8529. Moores Chapel Road. Charlotte, 
N. C. 28201. 

I Please send me FREE illustrated school catalog and 
1 complete information. I understand there's no 
I obligation. 

I NAM Gt...---

1 ADDRESS PHON!:.----
1 I 
: I CITY TATE ZIP CODc.E--I L ________________ ~ 
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By E. F. LINDSLEY 
PS Midwest Editor 

A snowmobile you assemble yourself 
for $298? Yup. It's the Snow-Skoot, 
designed by C. F. Struck, inventor of 
the Mini-Dozer and the Beep. Though 
not as potent-or expensive-as big 
commercial jobs, you and the kids 
could have a ball with this cutey. 

The design is simple, but rugged. 
Basic parts are all ready to bolt to 
the one-piece 18-ga. steel chassis. As
sembly takes about two hours. 

The seven-hp, four-stroke Tecum
seh engine nests in a submerged pock
et of 14- and 10-ga. steel welded into 
the main body. This gets the center 
of gravity down low. Power is de
livered through a heavy-duty centrif-

'·.... · ... 
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• ' •. ll!!~ - ... • 
' ,.... . ......_ ... ~ . 
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Skis and steering are si mple, solid. Sentry 
clips at pivots allow removal of skis to fit 
rig in car trunk. Weight is liftable: 180 lbs. 
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For SNOWMOBILERS: 
Now There's a $300 Kit 

ugal clutch with sintered shoes. From 
there, the drive is a Ia minibike, 
through a No. 40 roller chain to the 
track's forward sprockets. A brake 
operated by the left handlebar grip 
snugs a band on a four-inch drum. 
This lets you hold the brake while 
pulling the starter rope with your 
right hand. 

Top speed is about 20 mph, but for 
up-hill-down-dale suburban rambles, 
Snow-Skoot's plenty lively. It's not a 
cross-country rig; it's meant for local 
fun use, like a mini-bike. 

An a lternator and lights are op
tional. Before ordering a kit, check 
your state's lighting requirements. 
And you may need to certify a sound
level reading. Without the muffler 
shroud and hood, this machine, at 
3,600 rpm and a distance of 50 feet, 
checks out at 74 db (A scale l, so it's 

Well-covered exhaust reduces sound level 
ior backyard use. Double shield keeps it 
from being hot, if your leg touches it. 

no screamer by snowmobile standards. 
You can forget about a trailer. The 

skis can be yanked off by pulling a 
pair of pins, and the light, 180-pound 
rig then fits into almost any car trunk 
or wagon. 

Ski contact area is 242, track a rea 
360 square inches- a total of 602. Sur
face loading, empty, is thus about 0.3 
pound per square inch. The 15-by-
72-inch track of molded urethane is 
put together with steel pins, so track 
sections are easily replaced. Bogey 
wheels on a walking beam give center 
track support. 

If the Snow-Skoot looks a bit Spar
tan to you, you can cook up your own 
fancies. The C. F . Struck Corp. ( Ce
darburg, Wis. 53012 l offers plans for 
it for $5. But just as it stands, this 
little snow skimmer has a character 
that's rea lly quite winning. liiii 

. -
I ' 

Track's drive sprockets and bogey system 
are mounted with chassis inverted. Track 
tighteners pull the back sprockets rearward. 
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QUICK-CHANGE to suit your mood at a 
moment's notice: Mustache $2, Sideburns 
$3, VanDyke $3. All three only $6. Wear 
them in combinations or separately to 
change & improve your appearance. Look 
excitingly different, instantly. Looks real. 
State color or enclose sample of hair. 
Money back if not satisfied. Masculiner 
Co., Dept. 74, 160 Amherst St., E. Orange, 
N. J. 07019. 

EXPERT'S NEW BENCH REST of special 
alloy. This sturdy stand is lightweight, 
stays put anywhere, adjusts in height from 
5%" to 8'/.o ", and has a 3%" x 5" rifle 
bed to accommodate the widest forearms. 
Screw-type pointed anchor pins in each 
tripod leg are retractable & assure non
slip grip on any surface. $15.95 ppd. 
Gander Mountain, Inc., Dept. PS-11, P.O. 
Box 128, Wilmot, Wis. 53192. 

MILLING MACHINE KIT 

YOU 
BUILD 

IT 
Designed by experts 
to be built in the 
home shop, the 
CALDWELL mill
ing machine kit gives the home shop a 
new dimension in power tools, YOU can 
build yourself a precision machne tool 
saving hundreds of doUars. SEND $2 
TODAY, for our 156 page catalog. 

CALDWELL INDUSTRIES 
Box 170, Luling, Texas 78648 

Book for Christmas? 
DROP THE HINT 

~ ----~;~~::;~;.~----
t Book T itles 
!' Milling Machine Work ........... 0 

How to Work Sheet Metal . . .... .. 0 
6.60 
1.50 
1.50 
7.00 

r 

Foundrywork for the Amateur ..... 0 
Blacksmithing ....... ..... . ..... 0 
Machinist Library (3 vol) ......... 0 
General Shop Metalwork .. ....... 0 
Beginner's Guide to the Lathe .. .. . 0 
Gas and AC Arc Welding . .. . .... . 0 

Just Send More Info 0 FREE 

15.50 
2.54 
1.25 
4.50 

CALDWELL INDUSTRIES bl =-=-=--___J 
Box 170, Luling, Texas 78648 

Name 

Address 

City Zip 

'us;ve . t - l<it and 
~:xc ~<n~&" -111.vo1H· 
" . ItS SUI '. Science-fair ts ~utomo\IV\ 

Own stereo . . nc'e hobb~ . tes' 
d-0 sc1e • ham ra I • nd 01ore \ 

photograph~ a 

the store to you! · 
Exclusive/ 

time Tubes ~ealistic Life
worries! We . u e end of tube 
last as long ffs a ran tee ours will 
rep/ace it FREdour set- or we 

Exclusive/ 
Big Choice of Audio Items ... 

Co\i l OO PR ! r'( •1 

Factory-Direct Savings! • 

EiEI All' ·.. • 111 1 
. led TD-1099. 3-Head Stereo Tape Deck. One

piece head makes tape threadin a 
grain case. $179.9S g snap. Walnut-

R ealist i c STA-120. Wideband AM, FET- FM 
Stereo Receiver. 140 Watts. With case. $269.95 

1971 Allied Radio Shack Catalog 
Thousands of electronic values! 

TANDY COAl'. 

Alli.ed Radio and Radio Shack have joined M ail Coupon To Address Below ... or bring to 

forces to form the largest electronics dis- Allied Radio Shack store fo r new 1971 catalog! r--------------, 
tributing company in the world! T his new I ALLIED RADIO SHACK, 100 N. Western Avenue 634 I 
460-page catalog offers you famous-name Chicago, Illinois 60680 

b d I · d 'II f' d J Yes! I want your big new 1971 catalog. I enclose $1 for J 
ran s, exc USIVe new pro ucts you tn mailing and handling (refundable with my first purchase of 

nowhere else and prices that only our I $1 or more). I 
combined buying power makes possible I I NAM E I 

First Middle Last 

. I ADDRESS I World's Largest! Over 800. stores In 48 I Streel or Route and Box No. I 
states. See your phone book. I cny sTATE Z1PDDDDD 1 

I enclose 0 check 0 money order 0 cash 

~--------------J 

THE COMPLETE MINIATURE MACHINE SHOP 
Make the parts you need-when you need them- at practically no cost. For models, guns, 
tools, cameras, inventions - on amazing UNIMAT- the world's most versatile miniature 
machine tool. Even a beginner can use it like a pro! 

5-in-1 UNIMAT converts in seconds from precision lathe (3" swing, 7" 
centers) 10 verti ca l mil l, drill press, grinder & polisher! Small as a 

typewriter, versati le as a whole shop of 
machines. Over 90,000 in use in precis ion labs & 

shops the world over. Write for free folder 
or send $1 for 40-page "Miniature Machining 

Techniques" handbook. 

<illi;~;;:;:t5~:- Also 
available 

,..-.- cana~:. ONLY $149 5.0 
f.o.b., HJ. 

AMERICAN EDELSTAAL, INC. DEPT. AK-0, 1 ATWOOD AVE., TENAFLY, N.J. 07670 
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The pipe that never 
loses its cool. 
Kirsten's exclusive radiator stem 
tames the smoke . . . makes i t 
mi lder .. . cooler. It also traps 
impurit ies and allows you to 
remove mo isture w ith a 
flick of your w rist. 

.. 
. : •· . 

postpa id . 

Imported aged 
M editerranea n br iar. 

H and f inished vul 
canite b it. Order your 

Kirs ten pipe and you'l l 
keep y our cool forever. r--------------• 

I KIRSTEN PIPE CO. , INC. I 
1 Dept. PS- I I , P.O. Box 5227. Seattle. Wn. 98107 1 
1 PleilSC send me your 1970 cat<J iog showing 1 
I :~I I of the K1rsten P1pes and accessones. I 
I Nnme__ I 

Street _ _ ______ _ 

I C1ty _State Zip --- ! L---------------

SONIC JET FLYTE Boots .. . Ideal for flyers 
or can be worn for sport, leisure or dress. 
Fully leather l ined with calf uppers, leather 
tanned soles & built in steel shank. Choice 
of black or brown. Widths A to E, sizes 6 to 
12. Price is $24.95 -1- $1 for postage. Bill 's 
Mil itary Stores. Dept. PS·ll. 224 W. For
sy th St., Jacksonville, Florida 32202. 

-i..:/ 
/ 
ARCO REVERSIBLE Speed Reducer & 
Screwdriver drives & removes screws, nuts 
& bolts & increases drill power 11 times. 
Fits any electric drill . Changes instantly 
to forward or reverse by gripping top or 
bottom of housing. No. 780M is $6.95 ppd. 
including Flat Bit with Holder for # 6-14 
screws, # 2 Phi llips Bit & Socket Wrench 
Holder. Arco Tools, Inc., Dept. PS·llP, 
421 W. 203 New York, N.Y. 10034. 

See how only $6 worth of Motaloy 
reconditions your engine- helps prevent 

the need for a $100 ring and valve job 

Just drop 4 Motaloy Tabs into your fuel tank and As Motaloy continues to plate and re-plate, en
you've started your engine rebuilding job! The gine compression is increased without a ring 
more you drive, the more protection Motaloy de- and valve job! Gas mileage improves, your en
posits in the form of fine, anti-friction metal plat- gine eats less oil! Can actually keep your en
ing that rebuilds, smooths, and protects pitted gine running younger, for years longer! Give your 
and worn surfaces of pistons, ring and valves! engine a new lease on life with amazing Motaloy. 

Users Report up to 100,000 Miles of Better Engine Performance! 
" About t960 I put some Motaloy tabs in my (las tank 
and I have driven this Mercedes Benz 135,000 mites 
since!" 

L. A. M., Sioux City, Iowa 

"As instructor of the Automotive Shop I have been 
running a series of tests on your product "Motaloy" 
and I wish to take this opportunity to report to you 
our findings. I put Motaloy in some 3S vehicles and 
have obtained marvelous results. In a majority of 
cases (all except 2 cars with burned valves beyond 
repair and/or broken oil and compression rings) the 
compression was brought up to factory specifications, 

oil consumption greatly reduced and 1!35 mileage 
increased." B. L. H .• Instructor Automobile Shop, 

San Antonio, Tex. 

"We have sold Motaloy for nearly 8 years and have 
yet to have a dissatisfied customer. A good number 
or those who purchase buy n11ain when they chan(!e 
cars. Many refer their friends to us when they see 
the results Motaloy gets in their own cars .. . a ~ood 
job in increasing the efficiency and operat ion or their 
engine." E. W., Service Owner. Tex. 
• Go/ll M~tla/, Napl~s. /tal)' ; Bron: <' M r J a/, Brusu/s, 
Bl'l!(lum, 1964 

Complete Motaloy Peckege-(4 tabs) Only St.OO + IOc Pslg.-2 Motaloy Packag .. lor $11.50 + S1.15 Psto. 
St'nd chrclc or monl'y Ol'dl'T. (N. Y . usidl'nts add salt's tax) 

BUY WITH CONFIDENCE. 30·DAY MONEY BACK GUARANTEE. 
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FOR THE SERIOUS CRAFtSMAN, student, 
engineer, " The Engineer's Handbook". Il
lustrated with hundreds o f designs, charts, 
drawings, tables covering engineering prin· 
ciples utilized in industry & construction. 
Power, electrical systems, wiring, equip
ment, gears, bearings, plumbing, aircondi· 
tio ning, architectural & building data, 
more. $5.95 ppd. Padell Book Co., Dept. PS, 
830 Broadway, New York 10003. 

PARK PERFECTLY In your garage ... every 
time with Car Stop. Two tough urethane 
plastic blocks absorb high impact shock, 
hold fast on any hard surface with Epoxy 
Cement (included). Works equally well for 
airplanes, docking boats, outlining pave· 
ments. Each block is 18" X 4"X3 1.4 " high, 
two to a set. # 7019 Car Stop only $7.98. 
Alexander Sales Corp., Dept. PS-11, 26 S. 
6th Avenue, Mt. Vernon. N.Y. 10551. 

Aluminum 
prices and 

production trade secrets 
direct from world's larg
est mold manufacturer. 

SEND 
$2.00 

CONCRETE MACHINERY COMPANY. INC. 

P. 0. BOX 99 • HICKORY 7, N. C. 21601 

LOCKSMITHING & Key Makir 

-

PRACTICAL UP-TO-DATE COURSE - ONLY $7.P 
Teaches you how to pick locks, de·code, make master 
install, service, etc. New self-instruction lessons for 

man. homeowner, carpenter, 
station operator, fix-it shop, 
gunsmith. 53 easy, Illustrated lessons. 
only $7.95 postpaid. Satisfaction or 

guaranleed. Mail order today! 

Nelson-Hall Co., Dept.LP·l 
325 W. Jackson Blvd., Chicago 60606 

~~~~~~~~~~ 

• 

Mail Driers fllllil ltJ !t'l Q 9 5 
llc11std tptlcians from -1 

(intludinl frame, ~~ ~ 
lenses and case) · 

YI1Ur doctor's prescription will bt lilted by a slllled, 
approved and tictnstd Opliciln or your own prescrip. 
tion duplicated. Lenses art 1r11Und and INinufactured 
to United States optical standards. Ch-t from cano· 
pltlt cataloc of rntn's, women's and children's 
llllltl. Blf~ls, trifOCII11 SUNGW$ES or Slftty 
liardtntd Lenses at low adellllonal cost. We -OIOdi· 
tlonaiiJ IUirantH aCCU111CJ alld perfect fit. 

PRISM OPTICAl INC. ::-.:.::: 
135 West 41 St., New York, N.Y. 10036 Dept. 51 



TERRIFIC BUY! TOP QUALITY! 
PRICE BREAKTHROUGH IN LARGE SIZE 

OPAQUE PROJECTOR 
"Best Opaque of its Kind Under S200" 

ProJects hrHitant. sharp !,lk foot aqtto-r" tma~te from 8 feet away usln2' up to 
5"'x!S" color. b &: w tllu~tratlons. Retains all original colors anct proportion!\, En
lar(!:es d rawln gA, blueprints, watercolors . . pictures. st..1mps , coin~. other ob.iecu. 
Revolutionary li~htlng ~ystem ~lve~ max1mum brif(lun~s:~. retains entire tlelct In 
focus. Features high SPCC(I. 200mm nna.sthtmatic projection lens ( f:). 5. 8" F. L.) : 
powerhll peanut•stze quartz halo~en tamp ( 50hr. life): untcaue Internal reflectlnsr 
system. can be used up~ide down-copy held flat by magnetic platens. Turbo
blower ~:;oolect. Tough pln:o:tlc ca,..e . 51/2ft. cord. 
s t ock No . 71.272N ...... •• (83/4"x.6" x12lh"'-11ll->. lbs.) .. .. ... . 589.75 P pd. 

GYROSCOPE! 
For the tirat time-have the fun 
&. enjoyment ot a wrro without 
bother or con.stant strtn_. wind
inK & I)Ulllng. 5" dlam. flying. 
saucer abaped . Sptna on Its 
('dge. ups ide-down. on your 
head. handng from a string. 
t.lrlvu rocket car. races around 
rh1K , . . you'll be arna-zet1 
at Us perfonnance. Even fttp
plng switch to off Is an expert· 
ence-apeeds up to a blur ... 
for almost S mtn. without- pow
er. T erri fie aece.asortee tnel. 

r'Ot'kt!t cur. Jleduta1, 9" dlam, orbit rln&". riD&' pedestal, cap. 
rbalu. too11. tnstntt.t. Oprrat.ea on 2 regular .. C,. batter let (not 
tnrlttdl•tll 
Stock No. 71.161N ...••.••••••••••.•••. $6.00 Ppd . 

MINIATURE WATER PUMP 
\\'nlulcrrut (or rxnr-rimf'nt~. 
mint:nur(> waterfalls. foun
tains. etc. Tiny < 2%"' x 
13(,"') electrle motor and 
punw IdeAl for hobbyists. 
lah~. ~chooht, Pumpf.i con· 
tlnuou~ flow of water at 
r:ue of one pint p~r minute!' 
at a 12" head. W ith two 
• • 0 • • batteries tn series, 
will pump up to 24~~" hia'h. 
llun)i .a 8 hour:; on battery. 
Work ~ In 2 d irections. Self· 
priming. 

Stock No. so, 345N . . • . . . . . • . . • . . . . . • • . . 52.25 Ppd. 

PLASTIC MODEL V·8 ENGINE 

Houta of funt Get tbrHl of 
building your own eatiiY aa
acmblc•1 engine from over 850 
parts. Then push ttart<'r and 
wo.tch 1t run. Crankshaft re
volves. pl!ltons move. valves 
O!len and close In tJequenc;e wlth 
spark ptu,:rs. Dot's everything 
hut burn oil. Jf..a s eale. molded 
In 4 colora. Same motor uaed 
In many auto-mccbante couraca. 
E"'<'ellt'nt. easy ·to· understand 
"Teeb manual" 

St ock No. 70.448N ......... .. ..... , . .. $12.9 5 Ppd. 

HOT-AIR FLYING SAUCER KIT 

. . 

' 

. .... '~· 
Giant 9 ft. model rises to 
amazinsr heights. Easy to 

·~ ·: ... • :_.~~ ~~semble and launch. Use 
over and over. LOw cost. 

· ~ · . Lots of tun. Can carry 112 
lb. obJectii with string teth· 
er. Fly school colora at 
uames. uf>e for advertfsin". 
nttach mirror- .plny ••tcPY in 
the aky". lneludes complete 
ln~truction~. 16 pre-cut # 1 
white model paper gores. 8 
red panels for POl'tholes. 

• cord. repalred U damaared. 
Stock No. 71.175N . . •. . •.• ••• •..••••.. $3.00 Ppd. 
n ,..I .• HOT .. <\ rn n.-t r.r.nnv KIT 
Stock No. 60.691N •••••..• . .•..••••• . • 52.00 PPd. 

bwooDEN SOLID PUZZLES 
Here's a tasclnattng assort· 
ment or 12 different puz.ztes 
to nr·ovide hours or ftleasure 
and stimulate ab ltty to 
think nnrt rE'nson . Animals 
:1nd srcomerrte forms. Take 
them aoart and Nassembl~ 
them. Lots ot fwt fOf' the 
whole tamity - youn~ and 
old. \Vil1 test ~kill, patience 
:mrt nhllity to solve prob· 
I ems. Order yours now. 

• .•. .Stock No. 70 , 20 5N ••.•• • •.••••••••••••• $5.00 Ppcf. 

DIRECT MEASURING POCKET 'SCOPE-SOX 
No larg-er than an ordinary 
rountaln pen, th.Js handy 
pocket instrument ts Ideal 
for making direct readlne
measurements: ror ch~ck-tng 
small parts and dimensions 
under powerful magnt6ca
tlon. Speeds up QUalitY con
trol. In.~;trument contains a 
Precision, glass etched reti
cle callbratcd for m~asure
m ents up to 1 /10 .. by .001" 
Cllvh;lons. Estimates to 

• .OOO:S" can easilY be made. 
·< hrome reflector at ha~e or tn~trument reflects U~ht on 
9bJC-Ct- cxnmln<'rl .or measured. Sturdy construetton assures 
on.r, U!leful 10ervu::e. 
~tock N o . 30,225N .•... . ...•.••..••.•••. $7.9 5 p pd. 

ASTRONOMICAL TELESCOPE KITS 

Grind ;your own mirror for 
J)Owerrut telescopes. Kits 
c~onwln t1ne ~nncaled pyrex 
mirror blank. tool. abra· 
Sh'N>. <liaJ?onal mirror. and 
eyepiece l enses. Instru
ments you bu lld range tn 
vnl u(' from S7:i to hundreds 
ot dollars. 
·& 1..~" DIA'!\tio!TER-:I(t_"' Thir.k 
No. 70 .0 0 3 N •• . 15. 75 Ppcf. 
6" DIAMETER-I" Thick 
Stock N o. 70.004N .• . •...•.••••••.•• 
8" DJAMF.TEB.-1~"' Thick 
Stock No. 70.005N ..•••• . ••••••••••••. S21 .SO PPd. 
10" DlAltETER-134"' Thick 
Stock No. 70. 006N .....•.•••..•. . ••.... $52.50 F OB 

GIANT WEATHER BALLOONS 
•' Batlii of fur\ •' for kids 
traffic stODIH!r~> tor t;Lores: 
t€!rritic for amateur meteo
I'<JIOJ{ists. Create a nel2"b· 
horhood s~ru;atton. Great 
backyard tun . Exeittna: 
he:lch m u·H<-tlon. Amateur 
meteorolo~tist!:i u [l;e to mea· 
~ure cloud heiSthts. wlnc:l 
~peed and temp, Made Of 
hcnvy cluty neoprene. Inflate 
with v~cuum cleaner or auto 
atr hof;e: or IOC<lllY avail· 
ahle hf'lium for bl!ifh rtse. 

Stock No. 60.568N 
St'OCk No. 60.632N 

•••• <8 fo"t , diamet~r) •.•. S2.00 ~Dd . 
•••• C 16Ft. diameter} ... $7 .00 Pod. 

CAR OF THE FUTURE HERE NOW! 
One of most tmpresslve scl
ence toys we've Heen. Low 
f riction atr car rides a frac 
tion ot an Inch over any 
surface. Including- water. 
GraphicallY demonstrates 
same principle~ that apply 
to Ford's and Curtll:ls· 
Wright's new wheellc~f' atr· 
c:.ars. Sturdy red and yellow 
plastic . 8"' wide. 9" deep. 
2'~" hia"h with 4 ' ' prop~ll~r. 
Oper:ue~ on 2 fta~hliR'ht bnt
terleJJ: (not incl.) 48" <;On· 
trot Une. battery ca1;e, 
Stock No. 70.307N •• •••• ••. .• .... . .. •• • $3.SO Ppcf. 

LONG-WAVE BLACK LIGHT FIX TURE 
£:xu·cnl.el.Y vert;;ntlle. com
pacLiy designed. long wave 
< 3200·4000 angstroms) 
black lh{ht l uttr:wiolet) ftx 
ture. Has 6-watt. 11o.v 
lamp wtth built-in fil ter
ellmlnate.r;~ harmful shorter 
wave ultraviolet rays , Use 
to identify mine-rnls , runzi. 
I"Hl<'t~ria-check for surface 
flaws . Oil and g'<t~ l t~nknl'te 
-por·fect for •tl.r;~ul"y~ with 
:l• •n•·t•.:(•c•nt n:.l)f.\1'. paints , 

· c halk. crayon~. trace pow· 
der. Incl. adJu~tnhle aluminum reflector push-pull 
switch. connecting __ plug, Mount vert. hor. ·or on cor-
ner. 10"' L., 11{2'~' W., lJf-4"' H. ' · 
$lOCk No. 70.364N •••.•..•••••.•... . •. 512.00 Ppcf. 
REPLACEM ENT B ULB 
Stock No. 60.124N ••....•...•.•..•.••. $4.75 Ppcf. 

AMERICAN MADE OPAQUE PROJECTOR 
Projects tllu.stratlona up t.o 
3~~" x 3112"'-enlarget4 them 
to 3:5"' x 30"' lf s creen is 
61h ft. from /'roJector. 1Ar2'· 
er Pkture~ I screen ts fur
ther awny. No film or ne~a~ 
tlves needed. Prtmartty 
intended for children. Pro
Ject~ chart~. dla2'ram.s, color 
or black ~and-,•..-hite In clark· 
eneel room. 11~ v A.C •... 
6 ft. cord and plug Included. 
Size I 2"' x 8 ,. x 4 t..C.:" wide. 
Wctght 1 lb. :.! ozs . Pla,.tic 
case. 
St ock N o. 7 0 ,199 N . . •.•. .•.••. .•..••.. $8.75 PPd • 

"FISH" WITH A MAGNET 
" , 

~~~·~.s 
Go trea!;ure hwttl~ on the 
bottomt Fasctnaumr tun • 
.somerlmeN profitable! Tie a 
line to our 3-lb. M aJmet
droo it overboard In bay 
rh•er. lake or oc@an. Troll 
It aJon~t bottom - your 
'• treaJSure'' haul can he out
board motors. anchors. oth
er metnt valuabletl . 3-lb. 
Maanet iR w01r surplus-Al· 
ntco v Type-Gov't eo.s1 
Sl'iO. l.tfts over 1:50 lbs. on 
land-Jrreater welR"hta un-
der water. · 

Stock N o. 70. 57 1N . .•. .. •••••••••••••. $14.0 0 Ppcf. 
Stock NO, 7 0 ,570N ••••• 3 '12 lbs • •••••••• $ 8 . 7S PPd. 
Stock No. 8 5,152N •••. 1!1'!1• lbs • •••••• • • $33.eo FOB 

t:JlCillUo&T 
t or 

J(HI~s 
GtFTS! 

3 " ASTRONOMICAL TELESCOPE 
See moon ~hots. orhlts
stars. phases of venus, 
planet~ close up. 60 to 180 
power. Aluminized and over· 
coated 3• diameter f/10 
primary mirror. ventilated 
cell. EQuatorial mount with 
locks on both axes. 
E<lulpped wtth 60x eyepiece 
and mounted nar1ow len~. 
3x finder telc~cope, hurd
woort tl'lpncl, ltH•Iuded FRF.E: 
"STAR CHART": 272•PaJ:'C 
""HA:--IOBOOK OF HEAV· 
F.NS •': • • HOW T O USE YOUf~ 
STOCK NO. 8S.OSO N ..••••..•• .....••. . $29.9S Ppd. 
41/.s• REF L ECTOR 
ST OCK NO. 8 5 . 10SN ..•.•.......•• • •. . . 594.50 F OB 
6• R EFLECTOR 
ST OCK NO. 85.086N ••• ..... . ......•.• $239. 50 FOB 

1St LOW-COST VACUUM PUMPI 
!'\othinJt li ke It! Top-quality 
h:mll-he lrl pump pt'Qrluce~ & 
malntalnr-l 2~" o( vacuum. 
Has in:otnnt relea,.;c tab. 
15.~" di.tun. !{talnle~$ ~nul.!'e 
CO. :)Q") , 100'8 Of U!'eS
f;iOhOil noxiou~ fluids. evac
uate bell Jars and ca~tin~~. 
ctenn. r{>trlcve. ll.fl sterile 
ohJ<'Cl.~. rh:•mon~trnte Mngc1e· 
hurR" hcmi~ohere~. bl~<'d 
ruel line~ . r.hecl< leak!>, etc . 
J.ift ~"< 4() lh~. wllh inf luctect 
''T'' l.lfter f21/::"' dlam. 
('tiP' -mu('h more w /lnr~<'r t•up. 
Stock No. 71. 301 N ... . . .. ... .... .. .. . . $12.00 P pd. 
No. 7 1.300N (withou t cauge / lift~r) ....... $5. 50 P pd. 

NEW BINOCULAR-TO-CAMERA HOLDER 
Fit~ any camora for e;oe:clt
iu2' tCI<'Photo plNure~. 35· 
mm cmn~ra with 7 x 5(l 
blnot!uhu• hring"' cll~Htnt Ob• 
jeet 7 thnes neArer. Ideal 
fo1· tonsr·rnnge photo~ of 
wild life. ~hlp!'~. people. 
nl:lllClol. ("lc-, AlUH"ht>~ (':\~II~· . 
UJo>t- any l)inorular or monoc~ 
uttn-and <':tmera- !'<tlll or 
mo,·ie. color or black & 
whltf'. r.n,y crinkle and 
bdght chrome finish. 10"' 
ion)!. FuJI rlirertlonJo~ . 
Stock No. 70.223N .•........••.•• · •••• 512.SO P pd • 

WAR SURPLUS 
Brand n•w Sl~tnal CorPl' 
Elf'ctrlc Generator. Gener
alC~ up to QO volt,._ b)" turn
int:t c ·r·<~nk. U$e In hl«h tm
P€'dance relays . Charge 
2'round & bring up nt21\t. 
t~•·awler~ fot· balt or study. 
!! Alnico MaJrnets alone riO,,. 
wortl\ mor·e than ori.:lnal 
~ov't cost of $1!5. Wt. 
:! lhs. 
St ock 50.225N .. $8.50 Ppd. 

AMERICAN MADE 7 x 50 BINOCULARS 

Ul~ tHl\' iOICSl Urand ttt!W: 
., 'ry:otRI~clea1' vlewimc - 7 
nower, J::very OPtical eic· 
mcnt is coated. An exc{>l · 
lent. nil:'ht glati&-the !?l.z.e
re-..:ommended tor xnul' IHtc 
' ' h.-wing , !ndlvictual eye fO· 
,.Ul". F.xit puuil 7 mm. Ap
!)rox . Held at J .000 yds. hs 
376 f t. Carrying Ca:otc tn
dudC!U. American 7x50'~ 
nonnally co,_e S2'74. 30. Ter· 
rifle barttain. 
StoCk No. 1S44N .••••...••.••..•.•... 599 .50 Ppd. 
.\.\1f.:HI<'A!'o.'·:\IAU'F; 6x30'& 
Stock No. 963N . . . . . . • . . • • • . •••.• ... $65.00 Ppd. 

NEW MODEL DIGITAL COMPUTER 
So lve problems. t each IOK~ 
ic. pluy l(ame~ wlth mlnla· 
ture ver~don of .rlant elec· 
tronlc hr:tlnsl Adds, sub
tract~. mulliplies, !:ihHl~. 
com()Jement~. ca1·rJe~. mem~ 
orize!ol, ('otorerl pla~tlc IHtrt~ 
en~lly a~lolcmblcc1. 1 2" x 
;llA" s 4 W,. ... Incl. toolCP·bY
.stCJ> assemblY dlaJl;'rmns. 
3:.!-J). tn~tructlon book cov
ering operation computer 
lan~um!<' (binary sy~tem) 
proJ,!rammlng. problems & 
15 exp('li.menu . 
Stock N o . 70,683N .. .•..•..... . • .. .•••• $5.98 Ppd. 
Stock No. 70,34 1N A N A LOG COMPUTER KIT $18.9 5 P pd. 

MAIL COUPON FOR GIANT FREE CATALOG 
14 8 PACES ! M OR E THA N 4,000 U N USUAL 
Completely new Cntntos:-. Paekert with huge 
sel_ection or teleACOJ)C$, mleroseopcs, bt
nocularfl, mailtlt-ts. magnifier~. pri~ms, 
photo component!', pnrts. ktt~. accessories 
-many hard~to-get surnlu" baJYalnt~e. 100's 
ot chart-R, lllu!->trntlonrot. For hobbyists. ex. 
perlmenl~ra. fllchools. Industry. 
ED M U ND SCIENTIFIC CO, 
300 Edseorp Bu lldlna. 
• arr lncton . N • .!~ 08007 
Please rush Free Giant CatalQ£' ••N•' 

Name ••. • ••••.••••••••••• • ••••• •• ••• ••. ..... ~ .. 

A.ddre s& .....••••• • ...••••..•...• ••••.. .....••.. 

Clt:r ..•. .••• ••.• • • . State .. . ....• •• .••• Zip ..... •• • 
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III(C() EXCLUSIVE! 
You don't have to buy an expensive Router 
to f inish corners, moulding & trim. ARCO 
Corner Fin ishin~ & Moulding Cutters do the 
work at a fraction of the cost. Simply slip 
the Cutter's •;. H shank in any drill chuck and 
it's ready to produce! Special Dual Guides 
assure accurate cuts along entire length & 
width o f workpiece. Cuts wood, p lastics, soft 
metals. Quality-made in U.S.A. of hardened 
steel. These Cutters w ill fit & work with all 
Electric Routers, of course . 

No. 6- 3 PIECE COTTER sET 
CUTS ~.'' CONTOURS $ 3 9 5 

FANCY COVE-CUnER 

ROMAN OGEE-CUnER 

RABBET-CUnER 
·, 
0 . ' 

0 

~- J 

.. : ··.. h " ....... ~ 

These & over 300 other ARCO Tools available 
at Hardware Qepts. everywhere, or order 

I • I 1 ~· I , , I I . : , • . 

MAIL THIS COUPON TODAY! 
I I I ARCO TOOLS, INC. 

I 
Dept . PS-11, 421 Wnt 203nl St., N.Y., N.Y. 10034 I 
Shill at 011ce 011 rour 20-411 M_, Back GlllltntH: 1 

1 0 No. s, 3-P!ece cutter set ....................... $ 3.95 I 
1 0 No. 7, 3-Piece Cutter Set....................... 3.95 
I 0 No. 15, 4-Piece Cutter Set...................... 5. 75 I 

I 
0 No. 8715, All of above 10 Cutters .......... 11.95 1 

No. 7- 3 PIECE CUTTER SET 
CUTS ~," CONTOURS $ 3 9 5 

BEADING-CUTIER 

COVE-CUn ER 

OGEE-CUnER 

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

-------,~~~--~~~~------- · No. 15- 4 PIECE : 
RADIUS & BEVEL CUTTER SET : • 

ADJUSTABLE BEVEL-CUTTER 
cuts 45• bevels from 
~l' t o X.'' wide • 

RADIUS CUTTERS - 3 SIZES 
f or Ya", ~.'', V•" Radius Cuts. 

$5 75 ~ 
• • • • • • • • • • • • • • • • • • • • • • • • • • • 

------~~~~~~~~~~~--------: SPECIAL. SAVING! • 0 I enclose Check, M. 0. - SHIP POSTPAID. 1 
1 (No COD'•> 

I Name .................................................................. - ............... - I Ordes ~II ~f 1 a~ve e~ ~ets. a~119 5 ! 
1
1 

Addtus .................................................................................. l ~~~e. N~~ 1~715~~ot~l ~t~o ! 
Zl I Cutters, only .... 0000 00 •• 00 ..... 00 ... • 

L - c.!!!:-.:.: ·.:.:.:.:::.;.:.:,; . .;.;.:..· ~· ~ ~.;;.:.:.: ·,;,;,;;: ~ ·=: ~ '!.:.:.:,; ·.;.:;.:,; :.:.:.:.:::.:: • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
' 
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Does It 
Really 

Work? 
• We're not tennis player;; 
making any and celebrities 
claims, but it'" wear the!<e 100 ~;. 
a fact that eopper bracelets for 
scores of their legenrlary power~<. 
athlete~. I!OiferR, Fits all men and women. 

Available in 4 Sizes : y," (order 
;:7086) only $1 a>pd . • 1 .. (ot·der T-6986) 

only $3 ppd. • ~" lnrder .:=G!l!Hi) only $2 ppd. 
Chain Link (order #7065) only $3 ppd. 
10-clay money bnck guaran tee. No C.O.D. 

ALEXANDER SALES CORP. Dept. PS-1170 
26 So. 6th Ave., Mt. Ve rnon, N.Y. 10551 

I 
I 
I 
I 
I 
I 
I 
I 

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

Unset "Titania" 
gems, 1 to 5 
carats. tor your 
own r in gs , 
brooches. etc. 
Per Carat S 1 5 
ONLY .. . 

TITANIA: 
I 
I 
I 
I 
I 

the Gem stone you read about 
in The READER'S DIGEST 
IIOIE IIIILLIAIIT DIAMONDS 
•reloowtlt.lthaa 

I 1 carat "Titania" SoU- 1 carat '"Tltenla" eet 1 
1 talre set ln a beautiful ln a MaecuUne box 1 1 14 kt. ~rold mountln.Jr. st:rle 14 kt. mountlnllt. 
1 Complete $36.00 Complete $44.00 I 
I ONLY • . . • . • . ONLY • . . • • • • I 

I Write for FIIEE HANDY II lNG SIZE CHAIIT 4 120 p AG& I 
F ULL CO LOll JIEWIELIIY CATALOG. I 

I OUR 25th YEARI I 
I I D o., M ...... ,.. I 
I - Quaranta. I 

~ LAPIDART tO, : 
1 Dept . PS-11 , 511 East 12 St .. New York, N.Y. 10009 1 

·-------------------------~ 

' ' 

oppers'· 

NEW . PEDO PEOOMETER measures your 
e~~rc1s~ eff_orts wheth!!r they be walking, 
htkang, JO~tng or runnmg. Calibrated pace 
control adJusts to the individual's stride 
with sensitive pendulum movement care
fully recording every step. Measures dis
tances up to 25 miles. Easily reset. Com
plete wi th instructions. Only $6.50 ea . 
Westbury Sales, Dept. PS-11, P. 0 . Box 
434, Westbury, N.Y. 11590 . 

I 
' 

f>9WER PACKED Muscles in only 35 days 
w1th Telepander - the miracle Invention 
from Europe. Exercise the easy way - at 
home, anywhere, w ith just a few simple 
Telepander Isometric-Isotonic motions a 
day. Men of all ages show amazing results 
-new strength & vigor. Free booklet tea· 
tures step-by-step photos. No obligation . 
Margrace Corp., Dept. PS-70, 250 W. 57th 
St., New York, New York 10019 . 

.. 
• 0 ' 0 -· ... 

TAKE THIS EASY FIRST STEP NOW: Get our color
ful INFO PACKET (for Copter $5, Glider $3) with 
Design Information/ Flight Characteristics; 3-View 
Drawings; in-flight photo; Construction Hints; 
6-page "Bensen Bulletin" with numerous pic· 
tures plus descriptions of Plans, Kits, Engines, 
and flyers' comments ... and a Certificate for 
$5 (or $3) toward the purchase of Construction 
Plans with Flying Instructions. Read how others 
enjoy their personal Gyros. Pilot ages range frotn 
teens to over 60, novices and pros. Even if you 
never f ly, the Packet is fascinating! -- -----·------·-----BENSEN AIRCRAFT CORP., Dept. PS -110 

ROU Airport, P.O. Box 2746, Raleigh, N.C. 27602 

NAMt----- ---- ---
ADDREs . .,_· -----------

Copyr I ,., d or I 

• 



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 
vision 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 dreams 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. 
T hat sort of talk is rubbish! And any
one who tries to tell you that you can 
th ink 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 h ope you are the kind of man- if 
you have read this far- who knows 
that anything worthwhile has to be 
earned! I hope you haw 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 
"'e 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 satis faction-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. 

P lease don't misunderstand this state
m ent. 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 his 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 olde r. Not too old to enjoy 
t he f ruits of my work, but older in the 
sense of being wiser. And once I was 
poor, despe rately poor. Today a lmost 
any man can stretch his income to 
make ends meet. Today, t here are few 
who hunger for bread and s helter. But 
in my youth I knew the pinch of pov
er ty; t he empt iness of hunger; t he cold 
stare of the creditor who would not take 
excuses for money. Today, a ll t hat is 
past. And behind m y city house, my 

s ummer home, my Cadillacs, m y win
ter -long vacations and my sense of 
independence-behind a ll the wealth of 
cash and deep inner satisfaction t hat 
I enjoy-there is one s imple secret. It 
is t his secret that I would like to impart 
to you. If you are satisfied with a hum
drum life of service to another master, 
t urn t his page now-read no more. If 
you a re interested in a fuller life, free 
from bosses, free from worries, free 
f rom fears, read f ur ther. 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 eftort, 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 a.re 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 unusual 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 business that is 
good s ummer and winte r. 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 are "on your own." It can be run as a 
spare time 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 
independem•e that will free you forever 
from the fear of lay-oft, loss of job, depres
sions, or economic reverses. 

Are You Mechanically Inclined? 
While the operation of this bus iness 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 d river, 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 space 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 
success 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 
allow you to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested I'll return it to vou. 
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 oft. It mav be a coincidenc-e 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
t:onnected with your destiny than either of 
us can 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 Jives, send your 
name now. What I send you may convince 
you of the truth of this p roverb. And what 
I send you will not cost a penny, now or at 
any other time. 

VICTOR B. MASON 
1512 Jarvis Ave., Suite M-3-M 

CHICAGO, ILLINOIS 60626 
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Build this pipelike 
Schober Recital Organ 

for only 
* $1850! 

•includes 
finished walnut 

console. (Only 
$1446 If you build 
your own console.) 
Amplifier, speaker 

system, optional 
accessones extra. 

You couldn't touch an organ like this in a store for 
less than $4,000- and there never has been an elec
tronic Instrument with this vast variety of aenuine 
pipe-organ voices that you can add to and chan&e 
any t ime you like! If you've dreamed of the sound 
of a large pipe organ in your own home, if you're 
look ins for an organ for your church, you' ll be more 
thrilled and happy with a Schober Recital Organ than 
you could pos.sibly imasine- kit or no kit. 

You can learn to play It - and a full-size, full -facil· 
ity Instrument Is easier to learn on than any cut-down 
"home" model, And you can build it, from Schober 
Kits. world famous for ease of assembly without the 
slightest knowledge of electronics or music, for de
sign and parts quality from the. ground up, and 
above all - for the highest praise from musicians 
everywhere. 

Send rillrt now for the full-color Schober catalog, 
containing specifications of all five Schober Organ 
models, beginning at $499.50. No charge, no obllaa· 
tlon. If you like music, you owe yourself a Schober 
Organ! 

-----------------------------· I I 

: ThefJ?~Orpn Corp., Dept. PS-43 : 
I 43 West 6lst Street, New York, N.Y. 10023 I 
I I 
I 0 Please send me Schober Organ Catalog and I 
I free 7~inch "sample" record. I 
: 0 Enclosed please find $1.00 for 12-inch L.P. : 
1 record of Schober Organ music. 1 
I ~ME I 
I I 
I ADDRESS I 
I I 
I CITY STATE ZIP I I I 

~--------·--·-----·-----···--··· 

LAFAYETTE 
1971 Golden 

Jubilee Catalog 
Your 1st Guide To Everything in Electronics 

468 
Pages 

of 

• Stereo Hi-Fi 
• Citizens 

Band 
• Amateur 

Gear 
• Tape Recorders • Test Equipment • 
• TV and Radio Tubes and Parts • Cameras 
• Auto Accessories • Musical Instruments 

• Tools • Books 
LAFAYEnE Radio ELECTRONICS 

Dept. 13111, P.O. Box 10 
Syosset, l .l., N.Y. 11791 

Send me the FREE 1971 Lafayette 
Golden Jubilee CatalDI 13111 

I 
I 
I 1 NAME .................................. .. ............................. ........... . 
I 
I 1 ADDRESS .... .............................. .. .. .. .................................. , 
I I 
I I 
1 CITY ................................ .... ..... .. ...... ....................... ...... . 
I I 
I I 
I STATE ............ .... ..... .. .... .............. - .... .... ZIP .............. .. 1 
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Swiss Watchmakers Triumph! 
NOW AVAILABLE AFTER 

YEARS OF DEVELOPMENT. 

DIRECT-READ 
WRISTWATCH 
flashes hour and 
date directly 
in numerals 

SPECIAL 
SALE 

This is new! This is good! Know the time exactly 
to the second by a quick glance at this strikingly 
designed Swiss movement wrist watch. Flashes hour 
and date in large clear numbers. Golden, tarnish
proof stainless steel back, satin-brushed dial. Sweep-

1 second hand, black leather strap. Unbreakable 
mainspring. Have the time of your life. 

;;]651 Direct-Read Wrist Watch $7.98 
plus 75; postage eft handling 
N.Y. residents add sales tax. 

Send check or money order- No C.O.D.'s 
Write lor FREE catalog of un ique gilts 

SATISFACTION HORI 
GUARANTEED DEPT. PY·llO 

Engel St., Hicksville, N.Y. 11802 
~-----.ulv. ot Bevis Industries, Inc. ------o4 

The kntrt> for 
hunting, tish· 
hue a nd t• ll 
uroun d Ul!lt'. 
~I I rror IH>I· 
llhcd importNI 

&l alnles~ strrl 
h l ath• hc.mrd 10 u 

rator's •·•lt.:'C. Hull~t·d . 
OpCJU N l!il l )', Locks inlo 

PO!fltlon. BI:Jttf' wil l not dose 
when tn US1•. l'n•ss lmtton 

hl hand le' to c-JO!(t•. Safl'l)' t'ingu 
f,!'Uard. Surr-'-!"rlp h:tndl (•. BaJan('td 
fo r tRI'Rf..'t thrm\'lnac. If broken 

within 10 years we will replace at no 
charae! Use 30 days. :\t oney hark I f not 

ptC'aa<'d. Special tc sale. RF.(: . r n i('E Sl .9l'l. 
St>nd $1.99 & n•('.(' jv(' 2 knive s. A(t.l 49c J)OS I&JCe, 
ha.ndllng , Remit TOTAL S 2.48 for 2 knives. 

O HnJo...:n ?'OW! !\tldwto8:1 Knife Co.. 9043 s . \\'C'atcrn Are., 
u,.,,t. no . .at~ t6. <'hlcago. 111. 60620. Eat . 19ao. 

l 

SUllO YOUR OWN MODEL ENGINE 
Got a lathe? You can do it l! From 
high quality castings & drawings you 
can machine beautiful high performance 
engines. A wide selection is available 
including 9 gas & 3 steam engine de
signs. Single cylinders, twins. four's. 
& a V -8 with H P rang es from .25 to 3 
H P. Air eooled and water cooled in 
both ~ cycle & 2 cycle designs. Send 
Sl.25 for catalog. 

lancer EnginHring, P .0. Box 544, 
Pekin, Illino is 61554 

110-120 VOLT A. C. 
LIGHT PLANT 60 CYCLES 

Fan belt d rtve n f rom p iek 
up or s maH ~tas ensrlne. 
Operates saw~;, drills, 
pum p s , fre e z e r s. T.V . 
XlOOO W atts-N eeds no 
hattery. Now $70.00-
l :500 \\'fltt~-6 o r 1 2 vo lt 
vrhl<'lf:\~ Now $60.00-
aooo w a u !'!- 12 volt ve· 
hl ciP~ only Now S99. 50 . 
Gunrnntrc rt . Ch eek or 
l\toney Order. 

Virden-Perma·Bitt, Box 7066 P.S., Amarillo, Tex. 79109 

If Oscars Were 
Given For The Best 
Business Opportunitie 
In America 
The odds are a certain Colo
rado based firm would win 
hands down. You' ll be con
vinced of this when you 
read "New Roads to Opportunity and Wealth" 
booklet. 

1t is of special interest to those who are ham
struna by lack of opportunity. If you'd like to be 
the " boss" as an independent associate and have 
a modest amount to Invest, there may be a great 
opportunity for you with this organization should 
you qualify. 1t deals with a service that com· 
mands the field. lis dominance is unquestioned, 
undis puted, absolute. A free copy of the booklet 
will be rushed to you on request. 
@ S.A.I. ln,..notionol, Inc. P. 0. Box 22468 

Dept. GIS Den-. Colo. 80222 :lOHS?-5500 

-
s 

•. ,, . ~ ""~~ l '"" "· . • .. " u ..... , " 11ilth·\ .. 

. -' 

95¢ LENS Makes history! Remember the 
spectacular TV coverage of Apollo 11? It 
might never have been but for a double 
concave- 29mm lens Westinghouse engi
neers got out of the Edmund catalog. It's 
fortunate they had a catalog handy. Find 
out how complete a selection of bargain 
items Edmund's catalog has for you. For 
free copy, write to Edmund Scientific, 380 
Edscorp Bldg., Barrington, N.J. 08007. 

I 

HAVE A FEELING Of Safety when you re
turn home late at night with this electronic 
wonder. Leave-A-Light turns your lights 
on & off automatically with electronic eye. 
Simple to use . . . just plug it in a lamp 
... no buttons or dials. Handsome mod
ern design. Unconditionally guaranteed. 
$6.98 ppd. Starlight Sales, Dept. PS·ll, 
Box 868, Livingston, Alabama 35470. 

New electronic detector penetrates 
deep into earth to locate gold, sil•er, 
coins . minerals. llfore penetrating 
J){)wer than e<er before. Senslllre 
enough to locato a single coin or 
small nugget. Works through comes ~:~J>Je.i~ 
earth. wood, vegetation, wator. 
rock. etc. Not a "probo" type 
but a fully electronic detoctor 
that Is ~n~arant.eed to han at 
least twice the detection ability 
or any detector In tht.s price 
range or return In 10 days for 
refund. Uses lne:rpenslve 9V 
hattery. Fully transistorized. 
Weighs o111y 2 POunds. 
Loudspeaker s ignals when 
obi ec~ Is detected. H as 
plug- in earphone for 
treasure hunting In 
privacy. NOTHING 
ELSE TO BUY! 

operation. o:;n~.~ 
ping container 

compartments 
detector and all 
cessorlea, serves 

SAVE on 
mestic 
woods • all 
DYer 1500 Items for 
craftsman and 
hobblest. 
stery 
tools 
NEW 
132 

ress 
cover handline, 
Write •.. 

CRAn5MAN WOOD SERVICE CO., Dept. Bl 
2721 SOUTH MARY STREET CH ILLINOIS 

Build This 
"All Wooden" 

Clock 
Comple t e p lans for the 
m ost t alked abo u t s h ow
p il"ce in town . This clock 
is 100<# wood . a ll w o rking 
pmt s fully v is ib le. No 

specia l t ools required. S epa r a t e hour . min
u te & second hand, w e ight driven. keeps 
perfect time. May be m ounte d in la rge 
~randfathe 1· case or displayed on pedestal. 
The f<imo lest. yet most unique item fo r 
the w oodwork hobby is t o r c lock enthus i
ast. Pla ns only $4. R. D. Thom as. 1412 
Drumcliffe Rd .. W ins ton-Sa lem, N .C. 27103. 

Copyngh ed materli.JI 
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VON SCHRADER OFFERS YOU 
THREE WAYS TO A GROWING INCOME 

IN YOUR OWN BUSINESS 
Here's your opportunity to have your own very 
profitable business. One that offers a service 
badly needed in the home, in offices and public 
places. A business where how much you earn 
depends largely upon you. It's an opportunity 
to be your own boss. Free from layoffs and 
work restrictions. Free to work any number of 
hours you wish. And you don't require any 
special skills or large investment. 

Already thousands of men have gained 
financial independence and personal 
satisfaction offering this service. Yet the 
demand is so big-and growing so fast-that 
your opportunity for success is better than 
ever before. 

If you're a man who wants to work-but in 
his own way-see if you don't agree that what 
you are about to read is an opportunity you 
can't afford to pass up. 

Wall-to-wall carpeting, 
upholstery, dwalls: 
3 great nee s For 
on-location cleaning 
Nothing enriches a room like wall-to-wall 
carpeting. Every year you find it in more homes 
at every inco.me level. Then there are all the 
public places with this carpeting. Places like 
motels, hotels, restaurants, banks, offices, 
theaters, stores, cocktail lounges, hospitals, 
reception rooms, etc. 

Since this carpeting can't be sent out for 
cleaning there's a real opportunity for 
on-location cleaning services. It's faster, easier 
and inexpensive to clean carpeting on the 
customers• premises. 

This same opportunity exists for upholstered 
furniture. It's faster, easier and costs less to 
clean upholstery on-location. 

Now, consider wall and ceilings. Cleaning 
them with a bucket and sponge is slow, tiring 
and messy. People will welcome a service that 
does a professional job of cleaning quickly 
and without mess. 

Von Schrader Carpet Deterger. 
Cleans so completely it helps restore 
natural beauty. Fast drying. 

Von Sc:hrader Urholstery Deterger. 
Gives deep-leve cleaning to fabric 
upholstery and synthetics. 

bucket-and-sponge method. Cleans easily 
without any mess. 

Von Schrader stands for the best in 
professional cleaning equipment, as it has for 
over 35 years. All our Detergers are 
light-weight and easy to operate. Proven 
reliable and profitable for thousands of users. 

You own your equipment 
As a Von Schrader Associate you are your own 
boss. There's no contract to sign. You pay no 
fees, dues or royalt ies. Work out of your home 
part time or full time. Hire help as your 
customer list grows. (Many men start by 
working evenings or weekends while retaining 
their regular jobs.) 

You get supplies 
Each Deterger you order includes supplies and 
accessories, operating instructions and 
promotional material. You can go after 
on-location cleaning business immediately. 

We'll help you get started 
As a Von Schrader Associate your success is 
our success. So we' ll help you every step of 
the way. That includes free consultation and 
special business-building materials. 

Very small investment 
You can have your own on-location cleaning 
business for an investment so small it's hard 
to believe. Send for complete information. 
No obligation. 

READ WHAT OTHER MEN ARE DOING 
WITH VON SCHRADER DETERGERS 
Carpet: "Averaged $1000 a month for 12 
months."-C. £.Nevin. "Grossed $30,000 the 
first year."-Father-Son Team. "Have all 3 of 
your Detergers. Earned $2500 in one week." 
-£.Kurtz 
Upholstery: "One day I did a $135 job. Best 

YonSc:hraderWaiiDeterger.Washes week was $500."-C. Lambert. "We passed 
walls and ceilings 6 timesfaster(and over the $450 mark in five days."-T.£. Baylor 
b.etter) than hand method. Walls: "Earned the price of Deterger with the 

3 Vpn Schrader Detergers: 
each does on-location 
cleaning at its best 
With Von Schrader Detergers-professional 
cleaning equipment-you'll do on-location 
cleaning that wins repeat customers .. . make 
as much money part time as many people earn 
full time ... enjoy a steady, dependable 
business of your own ... watch your income 
grow to where you are financially independent. 
Every home, every building, are a potential 
source of income. 

-

.. work I did the past week."-J. Hews." I work 

-

, just 2 or 3 days a week. Best month was 
- $1200."-J. R. Johnson. "Big motel chain • · 1 delighted with cleaning results and low cost." 

You can start your on-location cleaning 
service with any one, two or all three Von 
Schrader Detergers. 
Carpet Deterger. Cleans so deeply and 
completely it helps restore natural beauty 
-even revives color. Fast drying. 
Upholstery Deterger. Gives deep-level cleaning 
to every inch of fabric upholstery and 
synthetics. Leaves furniture looking fresh 
and new. 
Wall Deterger. Washes walls and ceilings 
6 times faster (and better) than the 

I 
I 
I 
I 
Ia 'I 

• 

-£.Holst .. ___________ __ 
FREE BOa<LET TELLS SlORY-MAIL COUPON lODAY I 

mFG.co. • 
11111 Place, Racine, Wis. 53403 

Please send complete information on the Von Schrader Deterger(s) 
I have checked: 0 Carpet 0 Upholstery 0 Wall 
Name __________________________________________________ __ 

Present Occupation ___________________________ _ 
Address ____________________________ ______ __ 

I 
I 
I 

- --- - .:------.-I. c;.------ - -------- State ____ _ 
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Chevrolet Cadillac Dodge 
Pontiac · ~ 

Thunderbird 

~~ 
Bu·i~k I~· 'e' 

\ · Ford 
Oldsmobile 

Falcon Chrysler Dart 

Let the Experts Who Make 
the Cars Show You How to 

FIX~M 
with !MOTOR's J great 

2 l
•n 1 AUTO REPAIR 

• • MANUAL 

0 Famous I llustrated Manual 
s hows how you can llx Just 
about any part of 
2.300 CAR MODELS 
1964·1970, Including all new 
Cars - Quick, Euy. Right 
the first time! 

€) TROUBLE·SHOOTER 
Section and detailed trouble· 
shootin l information thruout 
help pinpoint any of 4,200 
car troubles. 

N ow " breeze through" tough 
car repair Jobs ! MOTOR's 

brand-new 1970 2·1n-l Ma n ual 
brin gs you expert gu id a nce 
f rom the en gin eers who make 
the cars . O ver 1.000 big pages , 
over 3,000 pies. crysta l clea r d i
rections make every ;ob easy as 
A-B-C. FREE 10-DAY TRIAL. 
Then pay $2 In 10 days , $3 n 
month for 2 mont hs . then $1.95 
(plus delivery and sales tax, If 
any), or return book postpaid . 
Send no 111 onev now ! Cut out 
this ad - mall With name and 
address t o MOTOR BOOK 
DEPT. , Dept . 002X. 250 West 
55th St., N . Y., N.Y. 10019. 

TRY GIANT 
ILLUSTRATED 

" HDW·TO" BOOK 

FREE 

Prlnt Name ..... .. .. .. . ... ...... . ...... . ... . Are . ..• ••• 

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

City & State ..... . .................. Zip Code ....... ., 

••. FROM 
COMPACT 
CAR-TOP 

TO . .• 
FULL-SIZE FUN •.. IN FIVE MINUTES! 

t ; 

Ideal for fish ing , sk iing 
or fami ly fun • Folds 
flat to 4" ; stores in base
ment, garage .. . anywhere • Lightweight 
. .. carries easily on car, camper, trailer 
.. . even an airplane • Unfolds in minutes 
into a well-designed planing hull that out
performs most rigid boats • Safe, beamy, 
stable double aluminum hull with full flo
tation and seating for up to 4 persons • 
Takes up to 20 hp motor • Available in 8, 
10 and 12 foot lengths •Two year uncon
ditional guarantee. 

Write to : 
FOLD-A-BOAT Dept. PS-1 
401 - 15th Street 
Oakland, California 94612 
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LIQUID FUELED 
ROCKETS ROC~~=~~~ 
Check out Vashon's aerodynamic fleet for ' 70! Authentic 
high performance single. and multi -stage model rocket kits. 
rocket plane kits and ready-to·lly jet planes. All use a 
unique non-Inflammable propellant that requires no special 
permit or license. Send 25c for illustrated catalog today! 

VASHON INDUSTRIES, INC. 
Box 309 H. Vashon, WasiL 98070 

AIR LIFT AIR SPRINGS 
These tough, inflatable butyl bags raise the rear of your vacation-loaded 
car lo safe. normal riding level. Air lift Air Springs literally lift excess 
weight from overworked springs ... also minimize sway on rurns and 
absorb impacl of bumps. Simple to install - no parts to remove from 
car. Ideal for camping, a "must" for trailering. For the name of your near· 
est Air lift dealer, call lhis special number free. 800-243-6000. In 
Conn. call 800.942·0855. 

AIR LIFT COMPANY 
Oepartmenl PS. 2710 Snow Road. lansing, Mich. 

NEW, FABULOUS Jelly de Rust is the an· 
swer to your rust problem. Just brush it 
on, flush it off & every last flake of rust 
chemically disappears like magic. Easy to 
use, non-flammable. Safe to paint over 
de-rusted items. Jelly-like consistency lets 
it adhere to vertical & overhead surfaces. 
8 oz. supply, $1.98 ppd., 1 Qt. is $4.25 ppd. 
Barclay, Dept. PS· ll, 170·30 Jamaica Ave., 
Jamaica, New York 11432. 

.. , . ' 

' • 

' ' 
. '. ' . .. . . 

WIDE, WOOLLY, WARM! That describes 
this lightweight slipper boot from Hitch· 
cock Shoes, Inc., men's wide-size shoe 
specialists. Made of fleecy plaid blanket 
cloth with adjustable buckle and comfy 
rubber sole. Red/ blue/tan plaid. S izes 
5-13. EE thru EEEEE. State shoe size. Order 
Boot Slipper # 1007, $8 + 85¢ postage. 
Free catalog available. Hitchcock Shoes, 
Inc., H ingham, 46-K, Mass. 02043. 

MKO POWER ICE SLE 
F'l-men, Hot Rodders •• • 

Join the new world of fun at low eost. No license re· 
qulred. Safe, fast, up t o 60 mph POWer options . Com
plete control, s led will NOT spin out. More details 
send 50f for booklet. Kit # MB52 (left) with 5 hp 
enpue, 40 mph, lir:Mwelrht POrtable S199. Less clutch 
& ~ndne $149. Windshield optional $16.95. Kit WBSZ 
rirbt: a ll m eta l pa rts, 5 hp enrine, 40 mph $149. Less 
chateh & ~nrlne $99. (We do not furnish lumber.) Set 
of plans sa. State model no. Free price list. 

10 
17142 Mich. 48101 

MISSILE BATTERY 
THE ONLY LIFETIME BATTERY 

SURPLUS-NI ·CAD PLASTIC SINTERED·PLATE BATIERY 
CELLS AT APPROX. 10% OF GOVERNMENT COST 

Connect these 1.2 V. cells In series to make 
batteries of any volt.age. (Example: 10 cells 

1 = 12 V. Ba tt.) . ot· size t o replace storage 
batteries on autos. motorcycles. boats. radio. 
e tc. All the good cha racteristics not pos
ses.~ed by lead-acid and other a lka line bat
teries such as: Lifetime service. lighter wgt .. 
constant voltage. h igh discharge rate ( aP· 
prox. 10 tim es AH cap .) , opera te a t 100~;, 
cap. In temp mnge - 65° to + 165°F ., n ot 
ha rmed by storage, discharS'e. overcharge. or 
free:tin!<. May be charged thousands of times 

with the only maintenance of adding dlstllled water 
a ud keeping clelln. Select cell sizes to fit your ap
plica tion below. 

ESSE AMP DIMENSIONS INCHES WGT. 
TYPE HR HIGH WIDTH DEEP oz COST 
AH4 4 6 2 'h 6 1.49 
AH4 4 6 2 1/z 6 2.95 New 
AH6S 6 4 2 - ~ I Sft6 8 1.79 
AH6 6 4· % 2·% % 8 1.79 
AH6R 6 4· 1/z 2· SJ I 1/tb 8 2.95 New 
AH10 10 4· 3A 2· ~ l·:Ytb 16 2.29 

TALL and BIG 
YOUNG MEN \ 
Joia t•••J ' S Fasbi n · 
Sceae! New, FREE KIN&· 
SIZE Catalog ~as 144 P3!&es 
of latest stJie Sweaters, 
S~irts, Vests, Jackets wit~ 
Bdies 4" l11ger, Sleeves to 
38", Necks to 22". Slacks with 
lftSUIIS te 42", Hi&ll Rise, 
Flare Botto11s. Fa111ous Names! 
ARROW, MANHATTAN, McGREGOR, 
JANTZEN, LONDON FO&. PLUS 2tMJ 
S .. e, Btot, Sandal Styles; Sizes 

' AH10 10 4·3A 2· % 1·:Ytb 16 4 .95 New 11·1&, Widtlls AAA-EEE, tum ' 
AH12 12 5-% 2·Sft 6 1·1/tb 18 2.79 
AH34 34 9·1A 3· 1fa H1 52 4 .95 
AH60 60 ll· 'A 5 1·% 104 5.95 

SPECIAL CLOSE OUT! 
Metal Clsed Ni·Cad cells. ideal for motor starting. 
30AHM-30 AH, 8· ¥a x 3 x 1· 1A, Wet. 3· 'h lbs . .... $2.00 
52AHM-52 AH, 9 x 3 x 1-o/a. Wit. 4-'lz lbs . ... ..... $3.50 
Send [or complete list including made-up batteries. 
All cells guaranteed for satisfaction or money bact. 
All cells not marked new are used but serviceable. 
Include postage on parcel post shipments. 

ESSE RADIO COMPANY 
Dept. PS-11, 368 S. Meridian St. 

lncllanapoUs, Ind. 46225 

ACME, CLARKS, HUSH PUPPIES. 
lUNG-SIZE GUARANTEE! 

Please rush your KING·SIZE 
Catalog for Tall and Big Men. 

Name 

Address --- -------
City State Zip - - -

The KING SIZE Co 4940 KING-SIZE ILDC. 
• •IIIOCKTON, MASS. 

Copynghted matenal 



For Extra Income, Here's Excellent Plan to Start 
• 

Here•s a proven practical way to earn extra dollars in spare 
time - to develop a money-making repair business of your 
own. Investment is small. There's no overhead, no stock of 
goods to carry. No experience needed, no canvassing. You do 
it with the famous Foley Saw Filer that automatically sharp
ens a ll kinds of saws - and the Modem Lawn Mower Sharp
ener that precision sharpens all types of mowers. 

EARN $3 to $& An Hour Sparetlrne 
Hundreds of people like yourself are 
making cash like this - $20 to $30 a week 
- right now in spare time. " My spare 
time saw filing business has made me 
$952 these first ten months"- says R . T. 
Chapman. Many have built a complete 
sharpening service with such year-around 

profits. You can too, simpl}"by follow
ing the sure, easy Foley Plan. 

MANUFACTURING CO. 
MINNEAPOLIS. MINN. 

. . 

------------------ -, 
FOLEY MFG. CO. 1119-0 Foley Bldg., Minneapolis, Minn. 55418 I 

I 
I 

0 Saw Filer 0 l awn Mower 0 
information. Sharpener information. 

Money Making 
Facts booklet. 

NAME-------------------------------------------
ADDRESS I 

L~~-----------~~------J - ---- ---· --· ·- - --- --- - ---·- ·----·- ---· -· ·-·-·--· .. - . 

IMPORTED HUNTING KNIFE 
Complete with Sheath 

Overall length 9". ONLY 
Made in the tratlltion $2.98 
of famous Italian 
kni\·es. this is being postpaid 
offere•l for the Jlrst time in 
the U.S. One-piece construc
tion from end to enol. High 
quaJit~· solid stainles• steel 
blade, hlack han<lle. Ha nel 
guards. Powerful. excellent 
for hunting. fishing. camping, 
throwing. a ll -around use. 
Heavy black vinyl sheath slips 
onto belt. Satisfaction abso-
1 utely gua1·antee<1. Excellent 
Christmas gift. Supply limit
eel. Orde1· now. 

DANCO PRODUCTS 
475- Sth Ave. 

New York, N .Y . 10017 

The Easy 

Way to 
Build 

BEAUTIFUL CLOCKS 
Send 25¢ for 48-pge. catalog of 
easy patterns, fine clock move· 
ments, dials and hardwood kits. 

CRAFT PRODUCTS 
ELMHURST (2) ILL. 60126 

NEW RUBBER STAMP BUSINESS 
PAYS BEGINNERS ~: $16.50 AN 

THIS UTTLE TABLE TOP MACHINE 
MAKES EVERmiNG SIMPlE & EASY 

Start at Home in Spare Time 
The multi-million dollar Rubber Stamp buaineas- once controlled by a 
few big companies-is now being taken over by small operators-one 
in each community throughout the United States. Men and Women 
who have this ine!Cpensiv.e machi_ne can turn out huge quantities of 
Rubber Stamps w1th speCial wording that buyers once were forced to 
buy from big cities. Material costing only 27c makes a a tamp that sell! 
for$2. 75. The machine t hat does the work is simple and easy to operate 
and it turns out aa many as six Rubber Stamps at a time, each with 
different wordintr such aa names, addresses, notices, stock numbers, 
prices and other' copy" needed by officea, factories and r:-- - ---- - -
Individuals. Workingfullcapacity,itcanearnasmuch RUBBER STAMP DIV 

MAIL 
THIS 

-~ 
FREEl I aa $33.00 an hour for the operator! Now you can get I • 

into the big-pay busineasr.ouraelf, with your own home 1512 l•rvla Ave., Dellt.R-3·M,Chlca~r•.IIL -2• 
aa headquarters. You don t need experience. We supply 1 I 
everythin .. , includin .. complete instructions and eiaht Please rush full par-• a 0 tieulars about your 

::~~~: ~::::~s~:;t~~:fi~g ~;i~ :rs.5o~ :~~~ 1 i~":~~~~~ ~=~h~~: "------------
from the very beginning. Cash in on the profi table 1 that ean get me 

1 Rubber Stamp business !n your communtty, right started in the pro!· Addfus ____________________ _ 
, away. We'll mail full partu:ulara FREE and no sales- 1 itable Rubboor Stamp 

man will call. Be first in your locality. Rush coupon buoiness at home in 
today oraend your name on postcard to: 1 sp!'re time. Everl;'· CIIJ------------------------
RUBBER STAMP DIY., Dept.R·3·M ~Ji'll:::,l"'.:':.r:~e,;.~ z• 
1512 JIU'Yis Avenue • Chicaco, Ill. 60626 I man will eall. Stata,. ________ • ________ CO* _____ _ 

"tl\ade $3o~.~~~~as, V4bO e\se 
in splar: ~~=ies, Calif. , N1"S 

o ast saturda • I I 
"Cleared $tl.O ~ St LolliS, ~0- '~ ~ 

•• 081115, • " ~-. 
- R- "" I one wee" ... be a 
· ·· "I hit $1~i~·~V. 'titio, ._o 

... ~:,.,;,.,NY M I TH ? 
LOCKS Train FAST 

at Home. It's EASY Making Up 
to $10 an Hour-even while learning! 
If you enjoy fixing thing.s, you're a "nat
ural" to make hundreds of EXTRA DOL
LARS A YEAR as a Locksmith. Need for 
service, sparked by rising crime, has 
never been so great and urgent. Easy, 
illustrated lessons complete with ALL 
practice equipment, personal assistance 
- PLUS professional tools and Key Ma
chine given you free of extra cost-en
able you to make $5 to $10 an hour . .. 
sparetime, or in a fulltime business of 
your own. Hundreds we've trained are 
doing it. So can YOU ! THis PRo KEY 

Mail coupon for 
FREE facts-no 
salesman will call. 
Accredited Member 
Nat'l Home Study 
Council. Approved 
for Veterans. 

MACHINE 

fBilliW iNsr:iliVF-;;., Bid, .. K;;;;a7Cii;:-M76.1iil 
I Name I 
1 Address I 
1 City State Zip I 
l_g~e~~i~igibl~etm~----- _J 
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Brisp c!Bacon 
in ~©) &econds 

wit1:1 
INTERNATIONAL'S 

MICROWAVE OVEN 

People on the go wi ll welcome an oven 
that makes cooking chores a pleasure. 
Imagine a "piping hot" TV dinner (frozen) 
in 3Y2 minutes· instead of 20 to 50 min
utes. Bake a potato in 5 minutes· instead 
of 60 minutes. Fry crisp bacon in 90 
seconds on a paper plate. Great tor those 
leftovers. Countertop designed. Works on 
115 vac house circu it. Write tor folder. 

• Times are approx;mate 

INTERNATIONAL 

~ '· 1: ' 'f7 
CRYSTAL. MFG. CO., INC. 
10 NO LEE • OKl A CIT Y, OKlA. 7 3 102 

RADIAL ARM 
SAW KIT for 
under 
$100 ... 
Buy dirett from fac
tory, assemble your· 
sell. Incl. \1.1 h.p. C.E. 
motor, easy to follow 
instructions, all parts, 

-.::ill $1.• lift lfflr ta 
Popular Science readers 

10.DAY FREE TlfiAL 
UteUme GuaranfH 
a,.nd N~la's 
1971 114odel = 

FITS DIDINAIY 111Y DUTLlT • 3 WELDINC HEATS 
L..::~ Weld. braze, solder or rut most anythlnc made or 
metal. No esperlen« necessary. FolloW llmple tnstrur
tions 1<1 make repairs on can, trailers. farm and lnwn 

, equiPment, bicycles. appliances. etc. )lake camper.. boats. 
·: furniture. hundnds or raluable ltemo. NOTHING ELSf: 

TO BUY! Comes <"Omplete with run race shield. pack or 
weldinlt and brazlnc rods. hea<y dut)· POwer rabies. special 
electric ~<~reb attachment. cround clamp, nux. easr-to
follow lllustraled ln•truclions, rod holder. etr. t;ses sta.n· 
dard %" rods to weld Iron. steel. brass. bronze. aluminum, 
other met.als. New lmpro<td HEAVY DUTY ctrrult gl<es 
more weldlnl\'· power. Gins 4 times the heat needed to mtlt 
tou~ht•t Iron . .Piu~s Into ordinary I JOY outlet. 3 WELD· 
lNG HEAT!~ . .. ~ot Just one as with other low rost 
model•. l'so "hi~h" for tough Job• "medium" or " regu
lar· · for lta:htrr work. Thl !< imPOrtant feature ~ares YOU 
monty and time. Makes It posolbie lor t\'en beginners to 
start weldln.: prore.sionai()· the \'trY first day. P•>·• for 
il~elr qulrkly. An excellent gift ror any O<'rasion. IT'S 
AUTO:\lATJC: Current Is turned 0~ when arc Is strurk. 
OFF when rod Is lifted from work. Eliminates nee<! for 
lrouhlesome root ' "'Itch. Speeds up work. 

fR[[! 
~lentlon that you uw thl• ad In Popular 
~rlenre and rerel<e a $7 .00 girt park nssortment 
or "Wurh weld" weldln~t rods. Automatic arr 
striker. Weld with "pu•h but.ton" ease. 

10 day )10:-<EY B.\CK GUARANTEE. You must be salt.· 
fled or return ror refund. Send only $2.00 and pay postman 
$16.9~ plus POstage when dell<ercd or send US.lH\ cash, 
(•heck or mone)· order for lmmedlatt~ postpaid ~hlpment . 
Wei-Dex Mfg. Co., Dept. W-202, Box 10776, Houston, Tex. 77018 

~ ~150 
HITS LIKE A RIFLE -
KILLS RABBITS, SQUIRRELS 
Powerful silent. accuntte. 
For hunting, target, 
routing pests. 
Sportsman's chtolce· 
sold world 
over! 

'<'' 
~,,. •· 

' ,,.. HUNTING 
.;"' •• SLIN~$HOT 

'
0 Heavy duty 7" ash stock . 

.4() heavy steel balls. extra rubber. 
adapter for shooting arrows. 

GUARAN'IJED. Prof8SIIional model ol 
Nat'l Slingshot Assn'. At c:tealers, or write 

WHAM·O MFG. CO~, P.O. Bo•15 · HS..n Gabtt.l. caMr. 11711 

1-N • V -E-N· T • 0 • R-S 
WE NEED INVENTIONS 

Sell your . invention for cuh.-need money for patent?
Are technocal problems holdong you back? Universal In
ventions has helped inventors all over the world-Just 
Ilk~ yourself-why not you? 1 nventions provide the magic 
spront-board to sudden riches. REMEMBER. we either 
sell your Invention or pay you a cash bonus. Write for 
details. 
UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 

or 
send lie ftlf pl~ns: 

Box5170ept.PSII.Omaha.Neb. , ----------
nuts and boll$. Cuar. for life pat. pend. radial arm tra<:k: 
tile usual bearings for extra ricidity, creater precision. Make $30 an evening 
crosscuts 12": belt brake. $99. complete, treicht col. less ' or day at home . or work 
motor (any standard .,._, h.p. or lareer will do)$ 84.85. With opt'l 
C.E. motor developing 1 h.p. $108.65. Money back cuaranteed for tax office ! Be ready 
by one. of world's larcest manufacturers of bench power tools. to make BIG money in tax 

r- MAIL COUPON FOR ILLUSTRATED BROCHURE-, ~~~~0~fth W~ms~~whJ~~ 
Anterita Mathint I. Taal Ce. tax training. If you can do simple figuring, I a.,t PSNR.Reyersfard, Pennsylvanla114U 1 follow simple instructions. send now for FREE 

1 Please send me without obligation your free illustrated I dDeetpati.ls
76

b
1
y
1
• m

15
a

5
il.

5 
FHEoDwEaRrAdTSEtD., CThA

1
.XcaTgoR,A61N061N

2
G6 •. brochure containinc full information on the PermaTrak 

I radial arm saw kit. Also send free reprints of feature 1 , ----- - ------------ ---
1 

articles by editors of Popular Mechanics, Workbench 
and Family Handyman. NO SALESMAN IS TO CALL. I 

I NAM I 
I AD~E~ I 

L~-----~~----~~~ 
M~JcrJ;M~BlUEl?. 

Most everyone has had one or more attacks of the 
MTTM Blues. Some turn ro "moonli~hting" tO get 
nJ ol them; others horrow mone>· on insurance or 
see" loan company. Then. there are the wise ones 
who look inro a part-time, horne-upemted business 
to get rid of those •" MORE· TIME· THAN
MONEY" Blues .. . :tnJ lind ther have the right 
answer i n the Warner Success Program, "Engraving 
as a Profitable Business.'' Write for FREE facts. 
Engraving Di•., 1512 Jarvis, Dtpt.E-3-M, Chicago, Ill. 60626 
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LEARN MATH 
AND ENJOY IT! 

.. MATHEMATICS FOR 
EVERYMAN" Takes vou 
from s imple numbers- to 
calc ulus with the ease a nd 
wit of a good m ystery. 
And somewhere along the 

waY y ou discover math isn 't very tough after 
all .. . which is what Mr. Colerus set out to 
do in the first place. If math scares you. try 
it. Onl y $4.95, p lus 25¢ handling on 10-0ay 
Money-bac k G uarantee. Emerson Books. 
Inc .• Dept. 826-S, 251 West 19 St.. New York 

I 1()()11. 

I 

• 

NOW YOU CAN assemble this beautiful 
Yankee Clipper wood inlay as simple as 
ABC! Masterpiece kit contains pre-cut ve· 
neer parts ready to paste on marked 
a reas. all other necessary materials with 
complete inst ructions. Only $11.05. A profit · 
itable hobby for leisure hours or perfect for 
giving as gifts. Other kits available from 
Albert Constantine & Son. Dept. PS-11, 
2050 Eastchester Rd ., Bronx, N.Y. 10461. 

. . 

THIS NEW electronics innovation converts 
your cassette recorder or player into a FM 
or AM Radio. Simply insert the Cassette 
Tuner Pack as you would a cassette tape 
and enjoy your favorite FM or AM stations. 
FM Pack is $12.95 ppd, AM Pack is $6.95 
ppd. Order yours today from Post Mark, 
Dept. A·22. 14 Hilltop Ct., Springfield , N.J . 
07081. 

•n !Sii·I'il1 ,,, !IJ:l :t;u l;t'li4t1;1· • 
IRR I GATE·DRAIN·SPRAY·C IRCULATE. All-metal, 
IUSt·proof.Type XB. Stainiess shaft. Use ~~ HP 

or larger. 1 HP 1.200 GPH 60' high or 3.000 
GPH 25' wel l. 5.200 GPH m;ox. 11 :." in: 1'' out. 

Bel t or dorect drove S12.95 
)Type P won't rust or clog. llronze brn~ . 

To ~. 400 GPH. 1" in: J.;." out S8.95 
~~'JI~ Postpaid cash with order 

."-lot.:. MONEY BACK GUARANTEE 
LABAWCO, Box 34. Belle Mead, N.J. 08502 

Always include 
Your Zip Code 

When Answering Ads 
MAGNIFYING GLASSES 

A Blessing For Folks Over 40 
Read newspaper. telephone book, Bible 
and do close work easily. SEE CLEARER 
INSTANTLY. Not Rx or for ast igmatism 
or eye diseases. 10 day t r ial. Stu rdy, 
good-looking. G lass precision ground 
and polished; metal hinges. Send age, 
sex. SATISFACTION GUARANTEED. 
On arrival pay postman $4.95 plus C.O.D. 
or send only $4.95 and we pay postage. 
P'RECISION OPTICAL CO., Dtpt. ltR, Recflelle, Ill. 61061 

C.opynghted rna,~rial 
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. . (R-~gular P~ice $1S.·6df ·. · 

These 8 fact-packed, illustrated manuals help you do every job like a pro! 

Big 61/2 x 91,4 format • 1540 pages • 
hard-gloss paper covers • 1724 how-to 
pictures • indexed • thousands of tips, 
techniques, shortcuts 

HOW TO DO YOUR OWN WOOD FINISHING by 
Jackson Hand. Finish new wood, restore surfaces, 
antiques. refinish floors . Covers wood fillers, 
bleaches, shellac, varnish, enamel. 

HOME AND WORKSHOP GUIDE TO SHARPEN
ING by Harry Walton. How to sharpen every tool, 
utensil in workshop, yard, kitchen. How to use all 
sharpening tools. 

HOME GUIDE TO PLUMBING, HEATING AND 
AIR CONDITIONING by George Daniels. 
Step-by-step instructions on maintenance, repairs, 
and new installations. 

HOW TO BE YOUR OWN HOME ELECTRICIAN 
by George Daniels. Make simple repairs, even re
wire your house. Covers tools, codes, wire types, 
house and service wiring, outlets, plugs, switches, 
fixtures, fuses, motors. 

"PS Skill Books turn you and ,. 
your tools into star performers .. . 

_ -Independent Press 
-

HOW TO USE HAND AND POWER TOOLS by 
George Daniels. Choose, use, take care of all hand, 
power tools. How to set up a power shop, safety 
practices, money-saving ideas, shortcuts. 

HOW TO BUILD YOUR OWN FURNITURE by 
R. J. DeCristofaro. Use just three basic elements 
- slabs, rails and legs - and build tables, chairs, 
cabinets, desks. Construction, new component adap
tations, tools, wood hardware, fasteners, fixtures. 

HOW TO WORK WITH CONCRETE AND MA· 
SONRY by Darrell Huff. From patio or barbecue 
to foundation . How to pour, reinforce, cure, trowel, 
texture, color concrete. lay bricks, block, stone, 
flagstones; top and waterproof a wall. 

HOW TO DO YOUR OWN PAINTING AND WALL
PAPERING by Jackson Hand. Acquire the ease 
and skill of a pro. Use color effectively. Choose 
brushes, applicators, sanders, primers, paints, 
wallpaper. 

And you get your first Club selection at a big 48% discount . .. 

THE HOW AND WHY OF MECHANICAL MOVEMENTS 
by Harry Walton 

Can you name the six simple principles which operate every machine ever 
invented'?* This amazing book gives you the whole history of machines 
and mechanics, with emphasis on the machines of today and tomorrow. 
Whether it's your car's transmission, sabre saw or turbo jet engine, this 
book tells and shows exactly how it works. You Jearn how the terms 
horsepower, thrust, torque originated and what they mean. And a brilliant 
series of over 300 drawings, carefully integrated with the concise text, 
make every principle and development absolutely clear. This giant $7.95 
book is yours for just $4.10, as your first PSBC selection. Enroll in the 
Popular Science Book Club now! Mail the attached card to get your 
8-BOOK SKILL LIBRARY free and THE HOW AND WHY OF ME
CHANICAL MOVEMENTS (a $23.55 value) foronly$4.10pluspostage. 

OTHE SIX 
PRINCIPLES ARE: 

NlliJ:>s ·9 e8peM ·s 
eue1d peU!I:lU! ·t 

liiXe·pUe•llllll.jNI ' £ 
.<aund ·c: Je11e1 ·1 

Here's what happens when you join the POPULAR SCIENCE BOOK CLUB 
VFirst, you get your 8-book Skill Library free, and your 

first regular selection, THE HOW AND WHY OF 
MECHANICAL MOVEMENTS, for only $4.10 (reg
ular price of these books is $23.55!). 

VThen, every month, you'll receive a Club bulletin fully 
describing the coming selection which you may accept 
or reject. (If you do not want a book, you must simply 
return the card that is always provided by the date 
shown.) To retain full membership privileges, you 
need accept only one more book in the next year. 

VAs a PSBC member, you will be offered the best books 
available on home improvements, how things work, 
science, cars, math, mechanics, engineering, electronics 
- a broad range of practical and technical subjects. 

. 
VYou save from 30% to 60% on every Club selection. 

Yet PSBC books are identical to publishers' editions. 

VWith every selection you accept, you'll get a free sur
prise gift - perhaps a compact tool, pocket magnifier, 
math chart or tire tread gauge. 

V'If after examining the book, you are dissatisfied for any 
reason, you may return it for a full credit. 

MAIL THE ATTACHED CARD 
or write to the address below 

POPULAR SCIENCE BOOK CLUB, 44 Hillside Ave., Manhasset, N.Y. 11030 

NOVEMBER 1970 I 155 
L,upyngh'ed m tenal 



--- -- -
UberSkiver 
The not -hobby knife sa.ao / · 
Profeuionol•type cutting tool. Work-itlled design, grips 
right won't roll. Ouolity construction, rigidly held stain· 
leu blades, Perfect forshopwork, grophics, microcircuitry . 
G ood for hobbies, too. 

N•tlon•l C•m•r•, Inc. 
•• , ....... c.,., .......... --------------------0 Send sk iver. I enciOM S-4.80. • 

NO MUSICAL KNOWUDG£ N££D£DI 
Ed Sal•'• amatln .. 68·PAae • 'Learn Qulek' • 
Sy~tt•m c.ontalnJii !i !l pbotoa. 8 7 chord ~<1 
tinKe-r Q)aclnJr charta, complete ln.-tructlon~t 

on how to tuof', buUd chordM. k eep time , 
baSi~ run_., r.tus 1 10 IIOna'll \ wordM 

and mu.» c) plus \lp,. on how to 
d•\'E'IOP )'OU.r own ~l)'IO, All 

plannfd to h~IP you 
{tn tertoln )"our 
frl£'nd' or ttnJoy 
leh!ure hour,c, ~v~n 

If you don't know a 
not~ r1Kht now: Thh• 60· 

paJCP S)·•t•m ftlone 1,; •aJdty 
worth th• complete price . 
Order now and receive 

a' no extra cost: 0 Send kit with 14 most used blades. I enclose S 10. 50. • 
(• includesf>O'togeondhondling.)Colo. re sidentsodd 3% tax . 

0 Send FREE NC FLASHER tool cotolog. 

Nome---------------------------------1 

f;.:l S3le ',. gt.uu l.'hortl f'lntl~r of all the chordlli U1il•d 
in uoJJular mu ... 1t": a $3.UO Guharh.t Book or Kno~·•· 
(-dtre: an-.1 tht- e-xtra ,.p@oe.•lat $1 .00 value new w:tll~t 
:-;hw ·runhu: Ol•\' lce for tunlnl.t' AIU' Kult:tr by e a r. 

Complete poc~oge, eosily worth $3.98 
$7.91. How, oil yours for only 

!"t-:l'u so \IO:SEY-ju ... t )'OUr name and ndtlrt-,+o,; . On 
d(•llvttrY. p3y V() t<trnan S:t.9tt J.IIU- fthlpplnK nnct tuall• 
cUlnl! t·h~ulC ..... Or ~nd •~ .00 with order and IJ'.ay All 
chance~. c.surl')'. no C.O. U. out~h.te Continental .s.A.) 

Unconditional Money Back Guaran,ee 
£0 SALE, Studio 154-S , Awon bJ the Soe, N.J. 07717 

1971 MODELS fOiifAJO 

GUARANTEED FOR 60 DAYS MARK IV WITHOUT MITUI TO EQUAl. $200.00 ll£1ttTOIIS OR YOUR ~ IIACit 

NEW PATENTED DESIGN DETECTS BURIED GOLD, SILV ER 39!!~ COINS, JEWE LRY INDIAN ARTIFACTS AND 

OUTSTANDING FEATURES FOUND IN OUR 

INSTRUMENTS AND OTHERS SELLING 
FOR UP TO $200.00 

e FIVE SILICON PLANAR TRANSISTORS 
e PRINTE:O C IRCUIT BOARD constr&~ctlon throughout. 
e FIVE· INCH DIAMETER SEARCH HEAD included w ith each unit 

tor Kcnera t purpose use. Three a nd ten~ inch d iame te r Seach 
Heads m ay be purchased wlttt unit or added l a t er. 

e THREE COARSE: TUNERS and switch In PitCh unit for maximum 
sen s itivity ftnd minimum drift whe n u a lnft . 

e SEPARATE T .. UMeWH£ EL CONTROLS for line tuning and VOl· 
um4> a llows one.nand OJ)e:ratlon. 

e DYNAMIC 2 1/4 • 1NC H . 8 . 0HM SPEAKER. Inte rnal and ptug.ln 
~llrphone Inc luded In each u nit. 

e 100 MIC RO A M PERE METER tha t will d ft ftect When audiO 11¥· 
na t Is not de tecta ble Inc l uded In Me termaste r along with extra 
dlnd~' And ~P.nsltlve. full vltw me te r. 

e HEAVY DUTY ANODIZED TELESCOPING ALUMINUM TUBES 
wlttt slmcle loc k nut to set be st l ength for user's height. ad. 
Ju"tabl <" fro m t iKtnen t o thi rty lnche~. 

• COMPLETELY WIR£0 ( no t a kit and no r adio necessary for 
o p(!rallon ). 

• NINE-VOLT OATTIERY , Eveready 216 or equiva lent. included 
wfth t'aCh u nit. 

e ATT R ACfiV IIELY STY L ED h lllth lmD3Ct mold("d cast' and Search 
HC"ads balancfld f or l ona u"" w i thout tirln$t. 

e WEIGHT LESS THA N 2 POUNDS. 

OPERATING PRINCIPLES 
Operate!! b~· comparing the rrequencie' of two colpit ts 
osclllutors nn•f nmpllfylng the audio frequency which is 
the "um uf the lflfference. The fixed oscillator is con· 
trolle1l h)" the thumbwheel tuner . The \'arial>1e osciJiator 
chatt~o:es Its Inductance when the Search He:t<l is brought 
into t·lo8e proximity or unr metal. This <lltrerence when 
amplllleol IR henrlf In the eurphone or ~reaker. as an 
an•liu ><l,:mll tone. 

FREE $1495 VALUE ATTACHE CASE 
WHEN OAD£R£ D WITH D E.'TECTOA AND 2 EXTRA SEA RCH HEADS 

l~arries your metal detector. search hen<l><. ballery. ear· 
!thuttr. uw ps. bool<s und magazines. An ehony h1ack Uni-
1111! ca11e. brnce•l with handsome aluminum closures. 
~mouth "~llde action" nlckle plntell lock!! and two keys, 
~N,u1·~s ~·our eQuipment In a !ltte'l charcoal grey foam 
att<l Jlrolects It rrom the roughe!lt han•lllng. The Inter ior 
lhl contains n wlfle folio pocket. Included Is a B I G 196-
pa~;e book. "Lost Treasures And H ow T o F ind Them". 
tl~:icrlblng hunolre•ls or famous treasure caches in almost 
e,·er~· stnte. with suggestions on how to set star t ed. 

METERMASTER .:1: .. 
DIALIIINQUIIID INYntD 

NOW AVAILABLE 
WITH 3 

SEARCH HEADS 

3" SEARCH HEAD $8.95 
POST PAID 

DEPTH RANGE MIN. 0" MAX. 9" 

Exceptionally sensitive to small 
nuggets, coins and rings, even 
when buried on edge. Useful for 
searching walls of old home· 
steads and crevices where larg· 
er heads cannot enter. 

5" SEARCH HEAD INCLUDED 
WITH DETECTOR 

DEPTH RANGE MIN. 1" MAX. 24" 

Will detect large coins, watches, light· 
ers and pens. Best general purpose 
head for beach combing, searching 
old farm fields and circus lots. 

10" SEARCH HEAD $10.95 
POST P AID 

DEPT H RANGE MIN. 4" MAX. 60" 

Best sensi tivity on large objects, 
buried deep; like chests, tools, jars of 
coins, bars or veins of gold, silver and 
other precious metals. Can also be 
used to search large areas quickly. 

.-:::::.--=··--··--· c. .... -O< M-Oi-MOOJJ.O:.fti·:-. In N.J. odd 
5% SCat• · 13.00 d•poe.tt. 

for C.O.D. 

TREASURE HOUSE 
a...- A 01"*'10n ot SOLIDlRONICS MrG CORP 

0 Send 3 " SEARCH HEAD .. ........... .... . 8.H I)(PI. PIOI', 11NN!Nr, N. I. 071G3 • 1910 

0 Send 10" SEARCH HEAD . .• . . •. .•... •• .• • 10.95 ...... .............. _ ., ...................................... ~·· ··· 

0 Send MARK IV DETECTOR .. ... ... ...... . . 
Includes sensitiv& earphone a nd 9V battery 

0 Send METER MASTER DETECTOR . . . . . . . • • . 39.95 c•y ........................................................... . 
Includes meter, sensitive earphone and 9V battery 

29.95 ....... ........................................................... .. 

$Utlt .................................. z • ........................ 
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Shoppers 

FLY ME TO THE MOON ... with this o rbit
ing space ship watch. Ship flies mysteri
ously over moon' s surface. Orbits every 
60 seconds over bri ll i ant earth on dark 
blue sky background. Beauti fully styled, 
precision made by Swiss craftsmen. Gold 
case with r aised numeral s. With leather 
band, $9.95 ppd. Gold Finish Expansion 
Band, $1.50 extra. Johnson Smith Co., 
Dept. PS· ll, 16535 E. Warren, Detroit, Mi. 

" 

NEW PUMA Junior & Puma Sen io r pocket 
knives both featu re blades of super-keen 
cutting steel. Puma J unior is 33,4 • c losed 
& Puma Senior i s 4 lh • closed. Knives are 
f lat wit h nickel s ilve r bolsters & handles 
o f Jacardanda woo d. Th ey' re easy t o open 
& have been d iam ond tested for h ardn 
Puma Junior $12, Puma Senior $14. 
ited qu antity. Gutmann Cu t lery Co .. 

PS ·ll 3956 N.Y 

BUILD 
THESE 

BEAUTIFUL 
CLOCKS 

NOW AT BIG SAVINGS! 
Send Just $1 for plans &. instructions to 
build choice of: I A J Grandfather. tB) 
Steepl e. ( C ) grandmother-plus lnformn. 
tion. packed catalog of movements. dlaft. 
parts & ki ts to build t hese &. 16 othrr fi ne 
clocks. All 3 plans-52.50. Catalog alont>-
25c. 

MASON & SULLIVAN COMPANY 
Osterville, Mass. 02655 

Send 25C For Big Bargain Catalog 
1000'a O f lereelntJ Surphu, IAWit ln• ... _,.# 

l r.a4 N••• l~ul~t••nt 
CQIIPaESSQJtS • ... MOtU • GbJt ..OTOIIS 
HYOtW.lJO • SCR.EW JACXS • Cl ltADOS 
TEl..fPttCJIMLS• W!lOOtS• f'OW'EJt fti.AMTS 
SURVEntfG ltiSTltU• ENU • B.KTl 01UC1 
AlR TOOLS • TAP! lt!COIOEIS • T ARPS 
WAI..l.IE-TAU:IU • P'UarS • eltiDaf..AIS 

Automat ic load-sensing torque converter provides 
infini tely variable drive ratio l or top performance 
on any slope or ground condi tion. Heavy-du ty 
.ti-40 drive chain; super wide oval 18x850x8 rear 
traction t ire . 1", .083 heavy-duty f rame. Comfort 
from te lescoping front shocks, damped rear shocks, 
thick padded seat. 1 72cc engine. Complete kits 
from S1 89.95; VT -3 k it $209.95. Lights optional. 
FREE LITERATURE. 

HEALD, Inc. Dept. PS-11, P.O. Box 1148 
Benton H•rbor, Mich. 49022 



-

HAVItJG A 
PROBLEM 
DRILLING 
STRA 
HOLES 

DRILL-ALIGN STOPS MISTAKES 
Add DRILL-ALIGN to your drill and solve 
the problem forever. Small, tough, this 
leveler easily attaches to the top of any 
drill assuring you of a n accurate horizon
ta l or vertical position every time. Adapt
able to any size or any kind of drill. For 
do-it-yourselfers or professionals alike. 
Comes complete ready to install, nothing 
else to b uy. Price $3.85 plus 15¢ handling. 

Master Charge accepted 
(just send your number} 

Proven Products Company 
19644 Ventura Blvd .. Tarzana, Calif. 91356 

When you can save $200 or more? 
Why not? 

Write COMFY-KIT,Box 8585, Da llas, Texas 

A BUSINESS OF YOUR OWN 

• 

·'• " . 

IR HYDRAULIC .JACKS 
Earn whi le you learn at home. Mill ions of 
jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start 
spare time in your basement or garage. 
Big opportunity for mechanics. 

Write tor folder No. PS·ll and t ree bonUI offer 

HYDRAULIC JACK REPAIR MANUAL CO •• 
a. r . 0. aox :1 • STATilN ISLAND. N. Y. 1031• 

MIDGET 7/Matu,~<$ MICROPHONE 
TRANSMITTER 
T.iny m krupbonc: ·.~. • 
pn:b up ~lid• al• ..tlfiE "' 
mo-.t a.ny-.·bc:u-. u~ ... ,.., 
~ dfot~C10phOIIC', f!I\Oni> rkt·up, :unpli riC'r, 
t<krbotK', 1.'1<. C'omrlc-t~ " ' """P' f~M b;,llcry 
& euphonc or ip~::ikcr. 
alit. M~ IIAille ., ••• ,, , .. , ,,., 11,00 
2110. [lfllhOM. [ldl • ••..••.••• • s 1' 00 

MAGNET LIFTS 100 POUNDS! 

"' 

-...- --· 
"' .... . . . ' 

YOU CAN OWN A 56'x12' MOBILE HOME, 
75'x125' LOT READY TO 
OCCUPY-ALL FOR ONLY 

$799 5 FULL PRICE 
Financing Available 

60' x 12' & 64' x 12' Models Also Available I 
Located In The Heart Of The Citrus And Lake 
Section Of florida, On four Lane U.S. # 441-27. 
Why pay rent when you can immediately move into a 
brand new two bedroom Home beautifully furnished 
all in readiness to enjoy leisure Florida living at its 
best. Lot survey, permanent foundation with tie-downs 
& electric service pole included. Original offering 480 
units completely sold out. New addition 50% sold. In
vestigate before it's too late! For tree booklat "Mobile 
Home Living in Florida", photos and information write: 
ORANGE BLOSSOM HILLS, Dept 233 
2148 N.E. 1&4th Street, Miami, Florida 33162 

BILLIARD SUPPLIES 
~ 'Z""'"""' BUILD YOUR OWN 

TABLES 

SAVINGS OVER 50% 
PLANS 7-9 FT. S IZES 

CATALOG SOc includes doth samples 

CAMPBELL BILLIARDS 
Box 368 Hartland, Wis. 53029 

HERCULES : 
I 

BAND I 
ln'-l ~ ntl) ; iv.._.,. 10. ri .. t. j:rip 4 
arm IIH •h ' Jl'1111 t' t , l( ~~:litvr~ 

'"",,.. ' "" ••nbt. ('l)nu•n . 
lral"-"> mu$rlt.•-. AlfJ"~t~tl:lk. 
l )o)uhh: ~trap . 
lll2,Ekf'll1.00. . • .•• . 

S.t of 2' ••• •• 11,50 

LEATHER BULL WHIP 
t&ard Hlul-a. LOUD • ~ t;K'h IIi.~· JIC)I ·~twn 
bla ~t . Yant ~l>k oiT f ftt . llli<'<f b)' tr.IrKr\. 
,.O,.bu)\. 4 "ri) , lb.nd truck. l..oop handk. 
57'6-Z.6h. S t ..95 . .... •• 1111. 1ft.S:2.t5 
116&. 10 h . SJ.t6 .. .. , 1750, 1l ft. Sl.,.ti 

STINKY SMOKE 
JOKE I 

I 

I 

I 

I 

I 
I 
I 

~~-----------------------------: I I ;Mdnos I 
I : 
·~! I 
:-~·------------------------------~ 
I I 

· - Zip I ~:~-S::.~:~.:~~~-~..,_-:.""~-:"-_-._-48221-_-_.,._-!_ 

FRE BONUS 
GIFTS 

NEW CATALOG 
Big Savings ••• 
FAMOUS MAKESI 

LOW 

Balance
Little as 
sana 
Month 

Over40 
Standard and 

Electronic 
Accordions• 

Amplifiers 
for promptness In orderlne 

E-ZLESSONS• MUSIC PORTFOLIO 
• MUSIC STANO • DELUXE CASE 

YEAR'S SUPPLY OF MUSIC MallY Morel 

for St udents, 
T eachers, 
Prof essionals 

NOW-Popular "Button Type" Ac,.. 
cord ions! Fulllinoat discount prkes. 
Check coupon below. 

Big discounls on 
Accordion Am
p lif iers and 
Reverb Units. 
Finest makes
custom designed 
for Accordions. 

TRADE-IN 
Your Old 

Accordion 
BIG 

ALLOWANCE! 
You'll be a ma ze d a t 
how m uch we can 

offer you! 

OUR 25 YEARS OF EXPERIENCE 
PLUS MONEY BACK GUARANTEE 
ASSURE YOUR SATISFACTION 

World's largest ExclusivE> Accordion Deal.er saves 
you more than you ever dreamed possible ... on 
your fabulous new Standard or Electronic model 
accordion! Choose from the most famous Italian 
makes . . · . over 40 models. HUY DIRECT . . . 
Importer to You •.. SAVE up to 50<:,. Compare 
our low prices . . . see and judge for yourself. 
Newest exclusive features! Full range of colors. 
FREE 5 DAY HOME PLAYING THIAL ... if 
you decide to buy you pay only pennies a day_on 
E-Z Terms. 100% satisfaction assured. FREE 
Bonus Gifts for promptness . . • FREE Home 
Study Course! 
jtUStt COUPON- No Oltllgaltaft, J .et 11,; l ' ltOVJ•: 
how much you save . . . thanks to our exclusive 
Importer-to-You Plan. You pay NO teacher's or 
studio commissions. We pass all these savings on 
to you. Trade-ins welcomed. All accordions we sell 
are GUARANTEED FOR LIFE. Hush coupon now 
for big new Color Catalogs and low discount price 
list. All 1-' REE. Write today. 

ACCORDION CORP. of AMERICA, Dept P-110 
5535 West Be lmont, Ch icaco 4 1, Illinois -----, 

Acco rdion Corp. of America . Dept. P-110 I 
SSSS W e st B•lmoftt, Chica go t t. Ulinoia 

Send FREE Color Catalors and Oiscou1it pricos. I 
Include special information checked. 

0 Accordion 0 Button Type AcC>ordionsl 
Ampl ifiers 
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FREE CA'rlt"os 
"101 PROJECT lOW" 

I ENJOY woodworking more! 
L&t Constantine 's vast il-

l lustrated Catalog of 2000 
helpful products now help 
you! 

I Find everything you need 
to build-restore-re-

I finish cabinets, chests, 
t ables, chairs! World's 
most beautiful woods In 

I natural color! Largest se
lection how-to books & 

I plans. Products not found 
1n stores. Unsurpassed 

I 
values. Serving craftsmen 
since 1812. TEAR OUT. 
MAIL! 

2,000 
cunsMAN PRODUcTs I 

Woods-Veneers-Inlays 

1 Ntwtst Worllsho' Teols 
Weod Finlshts-Moldincs 
Clrviq Woeds & P1tterns. I 
Cant Kits-limp Parts 

Hard-to-lind Harlwart 

I Mail ad with 25¢ for Catalog . 
plus Free "101 Project Ideas" 

PLANER·MOLDER ·SAW! 

I 
I 

30-Day Free Trial! 

~ 
~ 

shop to t urn 
rough lumber into moldings, trim, flooring, furniture 
-All popular patterns. RIP-PLANE-MOLD •.. sepa
rately or all at once with a single motor. Low Cost 
• • • You can own this power tool for only $35 down. 

raELSAW POWER TOOLS CO., Stan Field, Pres~-, 
I 921V f ield Bid&., Kansas City, Mo. 64111 I 

Just Ma il Coupon- No Salr sman W 1l l Call 

I I 
1 Name 1 
1 Address 1 

City 

S imple, Mnatbtt. Redi·I·Kut ahop tntf'd 
plans. Bulld ror )'ouraelf at a good profit, 
SAVJ:: 100'• $$$. Narrow wal~Jt S.~ .. tall 
tnodeh ;. "SPIRIT OF THE C ENTURY " 
and our Jatett exotic crown dtat.rn 
" SPIRIT OF 76" with k nurled, braa.a 
trim, • column hood or statt"ly atratght 
side ''AMERI CAN CLASSIC' '. Photopack 
Plant with LI,.'F: SIZf: PATTERNS tell all 
-plus 8(/YF.R'S GUIDF;, Jet a«e. heavy 
hMR$ weight. ( Kuempel orlttlnal) West. 
minster Tubr·bell chime movemtntl, sror. 
;;~~~ hronze-allv~r MOVING MOON dials. 
l Pendulums. Flnel!it solid ~,. 

"~:.~. ~:~.,~~:~~Y eue klla. $1.00 each plan. u 1 • •Petite Grandmother' plan 

HEA YY DUTY GEAR MOTOR All 
ball beatlnc co•ubud.lon. Rat.d a,pprox-, 
3., HP (i 24 V.D.C. Tunta 400 RPM, 
no load, an 12 V.D.C. A 800 RPM on. 
24 V .D.C. Oont.alna tn.atant •t.art•at.oP 
mapu~u~ clutch . Rnenlble. Hu 12:· 

t.60th1.. ~n ah•rt. 18~" L x 7" dla. GOVT. COST f4~t. ::JhPI'• 
Wt. o.~:5-lbs, tSZ.IO St.k .• 2465 

IIS!k,ll1889) 

ROTARY GEAR PUMP :rootuve dl•· 
)ll.aNm~nt. Rat.cl :z:s GPM @ O:SO PSI · @ 
::l600 Rf')(. lnl(> t ll outlet }loON 1%"·12 
t.hrt'Ad. 12 tootll, ;it" ptale drive ahaft, 
6'~ H x 3"' w. Govt. overflaute-d cond. 
Pumps fuel, h)•drau11~ oil, etc. ShPir. wt. 12 
Jb• . GOVT. CO.:ST .24::t, NOW $11.10 

Send 3l5c. tor amadn.g" catalotr with J 000'• of 
barg:alna ln hydraulic• ; etectrlW/ marine, aut~ 
motivto ltena, otc. DO da)" gultra.n H. OJ'der trom 
ad. AU priee• •·on culwer City. IJOo/o de-po•tt for 
con Cal. res. adcl .$1Aa(j'o ulo• tax .• J.n~hKie alp. 
Sati.;f)"lng world· wide customera l iMe ••••· 

AIRBORNE SALES CO. Dept.~ 
8501 Stellar Dr .. Box 2727 • Culver C1ty . Cal•f 90230 
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SILVO (BRAND NAME) TOOL CATALOG 

Thousands of 
exciting tool 

values! 
Thousands of Exciting Tool 
Values! Stanley, Millers 
Falls, Skil, Thor, Wen, 
Disston, Wiss Wellsaw, 
Dremel , Speedy Sprayers, 
Plumb, Huat, Kennedy, 
Channellock, Po rter-Cable , 

Rockwell, Helios, Vise-Grip, Crescent, Rldg id and 
many ot her Nationally Advertised brands of Tools & 
Supplies. We ship Coast to Coast at prices Hard to 
Beat. Send SO• for ou r big 1-46 page tool catalog to
day. 

SILVO HARDWARE CO. 
107 Walnut St., PSD-11 , Philo., Po. 19106. 

ELECTRIC ARC WELDER $9.99! 
NATIONALLY ADVER· 
TISEO $18.95 VALUE! 
-OW I{~ PRIC:E I 
WELDS - BRAZES -
SOLDER5--c:UT5-ALL 
METALSI PIU(l'S into 
ANY 110 volt 8 0Ckt't. 
MAKE -REPAIR 1001 
Hems for CAR-HOME 

-USINESS. Lifetime BURNOUT GUARANTEE 10 day 
money back trial ~ It r etnd). HEAVY DUTY Oe~lp, No ex-

s
f)ri~nee neected-·F'REIE WELDING LESSONSI 

(c:ash. c:k M .O.) and pay post• END ONLY $2.00 man $7.99 COD po«nt<e or ..,nd 
59.99 nlus $1.00 oo~tmrt' for patfl del. In U . S. A. 
COIWPLET£ READY TO USE- Includes BIG pack JJteel. 
Braz:ln2. Solder, Carbon ••touch'' rodR. E.LECTROFLAME 
ARC: TORC:Hl OFFER LIMIYED- O,.,er TODAY! MIDWAY 
WELDER. Dept. EPS· ll, Keame~, N4&br .. 68847. 

POWER TRANSMISSION BELTS 
For Skid- Models $8.95 up 
Made in U.S.A. for Snowmobtle>$, ATV. ~1 ini· 
8ikc$, ec.:. f or most Amcri..:an :snd imported 
nuchincs. All at di~unl prices. Order by 
pan number or send ~0 cents for i llu~u:.u:d 
brochure and price lin- rtfunded Wilh Order (Of 
:my ( ~) bclu. No COO's Freight Prtp3id. 

METRO SUPPLY COMPANY 
St. Aubin Ave. Detroit, Mich. 48211 

Power hand truck climbs stairs 
Up and down operation, fast, safe. 
No cords; loads up to 600 lbs . 
Self-powered; overnight recharger 
included. If you move heavy loads 
up stairs, write: 
ESCALERA INC. 
P. 0. Box 1359-S Yuba City CA 95991 

WRIST ROCKET 
AMERICA' S Pat. 
HARDEST U.S. 
HITTING SLING 
Range 225 yd.-232 Ips 
Matched spare rubbers 
and pouch assembly, $1.00. 

Write: 

FAMILY ARMS 
Dlre.:t from England 

genuinely emblazoned from old 
records filed under 200,000 British 
& European sur·names. In relief 
and full colour on immaculate OAK 
WALL SHIELDS for murol decora-
tion. 

7 " 
12" 
14" 
22" 

X 6 "-$12.00 
X 10" -$25.00 
X 12" -$30.00 
X 18" -$60.00 

postpaid. Your check is returned if the Arms 
cannot be traced. School, Ship, Regimental 
Shields, Trade Marks, etc., similarly reproduced. 

York Insignia Ltd, Dept 311 
York, England 

"DRIVER-ED" GAME Great Christmas Gift. 
A new board game that's fun to play for 
the entire family. Future drivers, new 
drivers, experienced drivers, all can enjoy 
it together . Authentic & actually based on 
the rea l rules of the road, good d rivers are 
rewarded, law -breakers penalized accord
ing to the "point" system". Only $4.75 ppd. 
Visual Dynamics, Inc., Dept. PS-11, Bright
waters, New York 11718. 

" 

• .· 
-:.~ 

'· 

FOR THE HANDYMAN ... here's a 9-piece 
screwdriver set that inc:ludes 3 size reg
ular screwdrivers, 3 size Phillips, 1 awl, & 
1 gimlet . All full size tools, + an additional 
overlap handle for extra-sure grip. Packed 
in durable storage case with separate com
partments. Only $1.50 per set or $10.80 
per doz. sets. Order now for Christmas 
gifts. Lakeside Co., Rm. RN-110, 6800 N . 
Campbell, Chicago, Ill. 60645. 

The "BLACK CAT" SURVIVAL KNIFE 
Only $1.00 

•. 

World Famous LOCK BLADE K-55 SURVI
VAL KNIFE. Opens easily to an 8" open po
sition and locks automatically. Its ra.zor 
eharp cutlery steel makes it just right for 
any emergency. Send only $1.00 plus 25¢ for 
postage and handlin&. 

WESTBURY SALES CO., P.O. Box 434 
Dept. C-70PS, Westbury , New York, 11590 

BIG PROFITS FOR YOU II 
In your own 
PRINTING BUSINESS 
Since 1P.72 thousands from high school to retirement 
ages have mt-tdc important cxtra money with Kelse>' 
hand press~s. suppli~s. paper and how-to-do·tt 
printintr and bu~iness munugcmcnt help. Have your 
o wn pnntin~ busine~s and your pres:ent job too. 
Send :!.Sc (crc..Jitc>d against your first order) for bi~t 
catalog and details . AC1' NOW! ! KIELSEY 

FIVE SWISS WATCHES 

- - - · --

for only $199 5 
eomplete with wat ch 
bands-a fantastic bur 
a.lrmalted to rou direct 

from Swltarland. Rleh 
dla.ls, eledronlcattr timed 
and jeweled m~vements. 

State men's or ladles' 
sloe. Unique opportunltr 
to bur for :roanetf or as 
rifts. Send onlr $19.95 
moner order or eheelt 
(no C.O.D.I) /las $%.
for reclstere airmail 
dellverr rlrht to roar 
door. 

PROTIL WATCH CO. 
Dept. P5-117, GortenJtr. 10 
8039 .Z:urlch, Switzerland 

" 

t 



Showcase 

SAVE TIME & MONEY with this push-but· 
ton sprayer & get professional results. 
Just plug in, pull trigger & you're paint· 
i n~ doors, ceilings, walls-paints anything 
tw1ce as fast. Also sprays varnish, poly· 
urethane. Nozzle adjusts for any type 
paint. 100% rust proof. Spray sideways, 
up, down-you can't miss. $12.98. World 
Company, 1 Park Ave., Dept. PS·ll, New 
York, N.Y. 10016. 

NOW YOU CAN Make professional elec· 
trical repairs easily with this new all-pur· 
pose electrical repair kit. Use it for all 
electrical connections at home, shop & car. 
Made of heat-treated alloy steel. Cuts & 
strips w ire, & shears bolts without de
stroying threads. Satisfaction guaranteed 
or money back. Only $9.95 from American 
Pamcor, Inc.. Dept. PS, P. 0. Box 1776, 
Paoli, Pa. 19301. 

• 

• 
• 

• • 
. . • 

• 

• 

• 
• 
• 

~ • • 

• • 

lOW MANY HANDY DANDYS 
'AN YOU USE? Handy Dandys are plastic caps 
~ • that hook onto 'Is" pegboard 
10d hold quarter-twist jars, such as used for baby food. 
uggestions for getting FREE JARS in every package. 
lothing better for storing supplies, parts and small tools. 
,eeps workshop neat. Sample pack 10 for $1 •• 36 for 
3.50 •• 72 for $6.00 •• 144 for $11.50. Caps only. 
'o Jars. Postpaid U.S.A. No C.O.D.'s. 

WICKLIFFE INDUSTRIES, INC. 
3ox 286, PS-11 Wickliffe, Ohio 44092 

START IMPORTING 
IN 10 MINUTES 

evolutionary new FOG BUSTER eliminates "back
P glare," lets you see through dense night fog. 
naps over headlights in seconds. 

ORDER NOW $1.98 PR. 
pd. Money back guarantee. 2 sizes; specify single 
' ") or dua l (6") headlamps. 

WILL-WIN ASSOCIATES Dept. 26 
7124 W. Center St., Milwaukee, Wise. S3210 

for greater 

Tttlflll 
SmtJrt 

large 

DACRON 
Sail Rig 
from 

' • • 

--·· l.f -
' , . 

SPORT & FAMILY FUN 

GENUINE Folbot RECREATION for just ONE 
small investment, WITHOUT the continuous 
burdens of complicated 'big rig' operation 
You GO CAREFREE anytime with COMPACT 
Folbot . . . rocky streams. lakes, marsh, 
surf & open sea. Superior non-sinkable de· 
signs provide SAFEST low gravity center, 
balanced low & high seating, substantial con
struction, protective decks & EXCLUSIVE 
swivel-back COMFORT . 

• 

WORLD RECORD FISHING 
Champion reports: "Caught more large 
Tarpon in 1961 than anyone in the world, 
because my Folbot skims over water 
Fast & QUIET, easily tows Tarpon and 
Sha1k for hours and SAFELY ashore, 
which revolutionizes f'shing entirely." 

NATIONAL SAFETY RECORD 
In hndy Folbot YOU CLIDE smoother, f iller 
& NOISELESS with paddlu , oars, ar uils and 
ridt softly w. t to 10 HP. motors. Mony 
styles l sizes from t to 4 sutm, FOLD· 
lNG or rici d PORTABLE come in PREfAB 
MIT, or txportly FACTORY BUILT 

F R E E color catalog 
fACTS & FIGURES 

Mail caupan or addren to: 

FOLBOT Corp. Dept. PS 117 

Charleston, S. C. 29405 

© 

NOW 
spacious 

16 foot 

sJ9 
BASIC KIT 

from 
5117 

FACTORY BUlL T 
Folding from $19 8 

---~ ·---------------------------------------- - - --
I 

NAME----------------------------------1 
I 

ADDRESS I 
I 
I 

CITY--------------------------------- - • 
I 

L--~~~~~----------Z!_P_~~~E----_-_-_.::,_:_-__ -_-__ - · _-_-_--,_ 

TRY WD-40 NOW .. FREE! 
the Troubleshooter! 

SHOOTS DOWN RUST & CORROSION ON 
ANY METAL - LUBRICATES - CLEANS 
GETS RID OF MOISTURE FOR GOOD! 

Frees frozen bolts and moving metal parts. --------------Send 25¢ in coin to cover cost of mailing & handling to 
receive a generous sample of WD-40. Mail to : 
WD·40 Company, 5390 Napa St., San Diego, Ca. 92110, USA I 

Name 

Address 

Please Print 
I 
I 
I 

Ci ty State ifj) P .s.J ---------------
EARN $20.00/HOUR 

,.... /} By Assembling These Unique Lawn & Garden Tractors 
....-.~ ~·-

Heavy-duty, high performance track ve· 
hicle. Smooth lawn or cleated dozer 
tracks. Highly maneuverable - turns 
360° in own length. Full l ine of at· 
tachments including dozer blade, mow· 
ers, plow, etc. 

Two popular models are of· 
fered at low, factory-direct 
prices in easy-to-assemble 
Kit form. Just assemble. 
then resell locally to make 
Big Money in your spare 
time! Keep one to enjoy and 
demonstrate. · 'Build · it· 
yourself" PLANS and 16 
pg. CATALOG available for 
either Tractor. (Cost deduct· 
ed from Kit purchase price.) 
Either Cata log 50c, both 
75c. Either Plans $5.00, 
both $7.50. 

Full 4-wheel drive compact Lawn Trac
tor. Also makes a fine lightweight 
cross country vehicle. Maneuverabi lity 
and traction unequalled by any other 
lawn and garden tractor , Complete line 
of lawn attachments. 

'------C. F. STRUCK CORP., Dept. PS-110, Cedarburg, Wis. 53012 _____ _ 

Copyngh ed material 



MY SPARE TIME HOBBY 
MAKES ME 

s5oo an hour fliP;; 

CASH PROFIT ~ 

r~ START YOUR OWN SPARE TIME BUSINESS. 

V
';. Y ou can turn your spare time into 

Big Cash Profits with your o wn 
COMPLETE SHARPENING SHOP • • • Grind 

·· j,l\' saws, kni ves, scissors, skates, l a wn 
~-·-" ~:-c:_. 1 d ~-~ m ower blades . . . a 1 cutting e ges. 
~ _ , "!our tOwn Cas~ hBtustinhess w ith n

0
o 

~<0--' mven ory . .. ng a orne . . . n 
'-..:::::-:-. exper ience n eeded. 

7 ·-_) FREE BOOK tells h ow y ou can start 
~ your own spa r e time business 

r 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' 

whil e you are still working at your 
regular j ob . L ow Cost - time p ay
m ents . 30-Day Free Trial. 
Just Mai l Coupon-No Salesman Will Call 

--------------------, 
BElSAW SHARP-All CO., 701V Field Bldg., 
Kansas City, Mo. 64111 
Send Free Book, "LIFETIME SECURITY." No 
obligation. 

Name __ _ 

Address. _ ___ _________ _ 

City_, _ state_____ _ Zip_ , 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

75 POWER TELESCOPE $498 
25X-45X-7SX 

NEW J Three telescopes in one. 
• 3 diff erent magnifica· 

lions. 25 power for ultra -bright 
images with 45 and 75 power for 
extra long range. Gua ranteed Most powerful 

for the money. 
5 sections. Closes to 

I ft. Brass bound. Has 4 
ground and polished lenses. Also 

use as a powerful microscope. Directions 
&ncluded. Mass production enables us to offer thi s 

instrument at amazing price of $4.98 complete post · 
paid. Money back guarantee, order yours now. 

to bring distant objects. ...~~ 
people, sports. ships, " 
moon. stars, etc. 
75times 
as close. 

Criterion Co. , Dept. PSB6S, 331 Church St., Hartford, Conn. 06101 

Only $1895 Prepaid Complete Ready To Use 
Every home, shop, and hobbyist n eeds this qua lity meta l 
working mach ine . Weld, Braze, Solder, cut almost anything 
metal. Follow simple Instructions to make or repair 1001 
items Including furniture. toys, auto bod ies, fend ers, trailers, 
boats, farm and ga rden toots and equlpmen<. Operates on 110 
V. 30A. for pennles- Adjustable · Twin Carbon Arc Torch easily 
REGUl ATES HEAT fOR EACH JOB. EHminates changing cables
replaces gas torches- no lanks or refills to buy- produces to 
11.000• hea t. YOU CAH PAY MORE BUT YOU CAN' T ;ET A 
BEITER lOW COST WElDER. Over 500,000 in use. Manufactur
e rs of welders for over 30 years. lifETI ME GUARANTEE. Sim
ply return prepaid. We will re pair and reship FREE of cha rge. 
YOU GET: heavy duly weld er In rugged meta l cabinet , ground 
clamp, cables, combination torch and rod holder, welding 
manual, helmet, Free $2.00 • pack " TOUCH WELD" rods to r 
instant automatic arc, brazing rod s. 1/.a" carbons. solder, flux. 

EXClUSIVE ONi OFr SAFETY FOOT SWITCH 
Sl.95 VAlUE INClUDED AT NO EXTRA COST 

ON MONEY BACK TR IAL. If not compleleJJ ntis· 
;.;Eiib return 10 daJs and we will refund purchase price. 
• ONlY $2.00 and pay $16.95 plus C.O.D. and delivery 
charges or s end only $18.95 for postpa id shipment in Con
t inental U.S.A. FOUR-WAY WElDER CO., 1110 S. FEDERAL ST. , 
Oept. R3 - M. Chicaao, Illinoi s 6011& 

r --- ·-·- '·" '······ - ·- ............. .. 

1 

MODEL 70-D Swiss Dial Calipers- a fan
tastic price breakthrough in measuring 
tools. Measures in .001" (also avai lable in 
metric . l mm reading-Model 80-M or com
bination .01" and 1/ 64" Model 80-D). A ll 
models priced at $9.95 including case, 
catalog & shipping. Special, one of each 
model only $26. Catalog 35¢. Schlesingers 
for Tools, Ltd., Dept. PSll, 1024 E. 54th 
St ., Bklyn .. New York 11234. 

UGLY BLACKHEADS OUT IN SECONDS • • • 
a boon to troubled adolescent comrlexions 
& to a good many others as w ei i s t his 
sm all device, designed t o remove even t he 
most persistent blackhead i n just a f ew 
seconds. Easi ly oper ated. Made in U.S.A. 
beware of imitat ions. Vacutex is $1 .50 + 
25¢ post. & hdlg. Ballco Products Co., Dept. 
61, 191 Main St., Westport, Conn. 06B81. 

TWO $1 98 $3.96 VALUE 10 Year G~tar.anltee 
FOR TWO FOR THE PRICE OF ONE 

!Iazor sh a r p lifetime steel blade opens easily and automali 
ca11y lock s In place. P U SH- B UTTON release. Tough, r azor 
steel b lade honed and poli sh ed to mlrror - 11ke finish . B a l 
anced for tar~et throwi n g. L eKal size. Blade GUARAN 
T~:Eo 10 Y~:ARS. It blad e breaks we r epla•·e fr ee. 30-d ay 
lllON EY B A CK GUARANTE E. A ravcr lte wi th spor ts· 
men. P r i ced for q u ick sale of 200,000 knives. Makes ex
ce11en t gift for man o r boy. T"·o for $1.98 IJiu s 50c 
shipping. Send cash , ck. or M. O. to VIKING KNIVES, 
J>•·1•t. K -2. 'llux 10~~0. Houston. T•·x. 77018. 

Powerfu l electronic detector 
f inds bur ied gold, si lver. 
coins. etc. 5 new models. 
Write for free catalog. 
~ 

NO HUNTER FAMILY should be w ithout 
t his new, second edition of the Reming
ton "Wild Game Cookbook." 174 pages of 
t ested recipes + these big extras . . . 
smoking game, dressing game, shipping 
game, sauces, stuffiings, taste tips & sour
dough breads. For your copy send $2.95 
to Cookbook, Dept. PS-11 , P.O. Box 731, 
Br idgeport, Connecticut 06601. 

MOTORLESS DRAINER Drains basements, 
pools, boats, any f looded area easily & 
quickly . Just couple this handy gadget be
tween two lengths of garden hose & attach 
one end of hose to faucet. Normal water 
pressure gets r id of unwanted water. No 
moving parts to jam or wear out . $2.98 + 
45¢ post. & hdlg. Money back guarantee. 
Larch, Dept. PS-11, Box 770, Tim es Sq. 
Sta., New York, N .Y. 10036. 

a 
, eye-

mocle ls. New 
so t i ny 

your clos
may never even 

not ice. FREE HOME TRIAL. 
No down payment. Low as $10 
monthly. Money back guaran
tee. Order di rect and save. 
Write t oday for free cata log and con fidential booklet. 
PRESTIGE, Dept. D-35 Box 10947, Houston, Tex. 77018. 

LIFETIME " SPIN-ON" 
OIL CLEANER 

Cleans motor o il 100 times cleaner 
than any other "s~ln-on" fil t er. 
Never drain o il agatn. Never buy 
another spin-on fi lt er. Change 15 
cent e lement every 3000 miles. 
a\·ailable everywhere. Oil is 100 % 
clean I 00 <", of the t ime. GuAran
teed 5 years. $2 5.95 post paid. 
Write for t he facts. Save S8 .00 
every 300 0 miles. 

Virden Perm a-Bilt 
Box 7066 PS, Amarillo, Texas 7 9 109 

GOVT. SURPLUS .SAVE UP TO 98%!!. 
JJo:•:P:' I)'Pically from S53.90 .• • Trucks 
rt'<UH S7"' • .J0 • •• Al!'p)anea, Cars. Auto· 
moU\'c- Parts. Boats . Kn lvta, Typewrlteu. 
<'loth InA:. Walk lc· Tal k lcs , Osc tlloscopu. 
'frn ll8-("c•h t>ra , , • Alsn Canl••lng , S Jturt.· 
lng . Phu1 o~ratlhlco & J<;l cctonlcs £(au lP· 
nw nt.. Wide> VartC'ty . <'ondiU on. HHl,IHIO 
anmzinR h id harA:nlns cllr('d fro m CO\'f'tn · 
rnrnt r-.::ttlcm whtc. Semi $1.00 toda y for 
\'()Uf ('Onlllh' H• ij3)('!J dl rt' t."lOrY a nd StlfTII U!i 
(·utai CJJ: (I )('dtt<'llhl~ on firi!i t ~~ U.IIO ordf!t) . 

SURPLUS S ERVICE 
Dtpf. PSil , 8ox820-BX. Holland. Midlitan 4ut3. 

a ------FR EE CONSULTATI ON------

DEVELOPED & PREPARED : THE RAYMOND LEE ORGANIZATION INC. : 
For Commen:l•l Appe•l & Sales 2 2 u 6 8500 I 

DESIGN-MARKETING-PATENT RESEARCH-DRAWINGS I 230-H Park Avo., Now York City 10017 I M - I 
1 SEND FREE "/NVf:.VTTON RF:CORD" Form 

Second Decade of Relt.able Service to 1 "PROnuc;,..~:~KBTING" I 
INVENTORS • MANUFACTURERS • LAWYERS 1 I 

Director: R•rmond Lee I Nam e · · • · · · · · • · • • • · • · • • • • • • • • • · • • • • • • • • • • • • I 
Un it.C!d Statu Pot11'1tt OJJ«ce lormn Potnt EzomCaer I Add .. I 

V"it'd Stat.et 0fJPQ.r-tmertt O/ A rmw /o""er PtJt.ett£ Ad.,iu-r 1 re · ' ' · · · · · • · · · · ' · · · • · ' • · · · · · • · · • • · · · · · I 
Member: United Stateo Council, 1 Cltll .... . .. . .. . .... .. . - .. . ...... Zip.. .. • I 

'----...:.':"':•::,•Mf:::;:.:;lo:na=:,I_;Ch::•::;m::;be::.;,r..;o:t_c::orn:::;::m::e:;,rc:;e:.._ ____ 1,_ • • • • • • • • • • • • • • • • • • • • • • • • • • .S 
C.opynghted rna. rial 
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--- - --AMERICAN MACHINE & TOOL CO., Dent. PSNO, Royersford. h. 19488 
Please send me the units checked. Payment in full enclosed $ or $3 de
posit each item enclosed, balance C.O.D. I MUST BE FULLY SATISFIED OR 
WILL RETURN UNIT WITHIN 10 DAYS FOR FULL REFUND. No questions asked 
0 811 Power Saw at $19.95 0 Drill Pr-•s at S34.9!i 

0 standard Rip Fence at $3.50 0 Jointer Planer at $24.95 
0 long Rip Fence at $4.50 0 WQod Shaper Kit at $19.9_5 
0 Precision Ball Bearing Spindle at $5.00 0 611 Swing lathe at S14.95 

o Belt sander at $14.95 012 11 Swine Lathe at $29.95 
0 Disc Sander attach. at $7.95 0 Face Plate $2.50 (either lathe) 
0 Mitre Gauge for sander at $1.95 0 Turning Chisels at $4.95 

0 611 Ball Bearing Bench Grinder $14.95 (either lathe} 
G. E. Motor 0 $19.90 (with other Item} 0 $24.85 (purchased separately) 

NAME .•.. ~ .. .. ... .... .................. ..... ........ ..... . 

ADDRESS •• . ••...•. . . . •••• •••••••••••• • ••• • ••••••••••.• • • 

CITY . . • . . . . . . • . . . . . . . . • . • STATE ••... ... . ••• ZIP •••• . ••• --
DIRECT FACTORY OFFER AND REVOLUTIONARY 
PATENTS decrease costs, increase efficiency. Full 
scale power tools of heavy duty 100% cast iron 
and steel. Streamlined design reduces weight, 
cuts material and production costs. Special pat
ents provide added efficiency, accuracy, savings. 
Parts made, assembled, tested, packed right in our 
own factories shipped direct ... save store profits. 

ENDORSED BY AMERICA'S 
TOP MAGAZINES ... Here 

is what the editors say: 
"A good bit of sound 

-imaginative-engi
neering." Popular 

Science; "(saw) boasts 
many features of big

ger brothers." Popular 
Mechanics; "Amazingly 
versatile." Workbench; 

"Highly substantial con
struction, sturdy enough for production line use." 
Industrial Woodworking. And Workbench awarded 
these tools their coveted "Work Tested" Seal. 
OVER A MILLION USERS confirm their precision, 
versatility and rugged performance. 
*10-YEAR FULL SERVICE GUARANTEE. Any part 
or parts of any AMCO power tool*• which may become 
inoperative for any reason within ten years after pur
chase date will be repaired or replaced by factory without 
cost to purchaser. Your only cost : for postage. 
**Except motors and motorized power tools, to which the 

same terms lor a one year guarantee will apply. 

PRECISION 

4" X 3&" 'BED' 
SANDBI 
f.o.b. tactcwr Wt. 151bs. 

$149 5 tDisc Sander attadlment incl. disc 
bracket, ground cast table (tilts 0-45°): 
$7.95 add'l. d' t 

DOES WORK OF $50 SANDERS • • • The. worl ,s mos, 
talented belt sander. Heavy cast sander mel. 4 x 36 
sanding belt, y.pulley drive, multi-purpose _drive spin· 
die. Changes from horizontal to vertical sandong In sees. 
uses 11.1 hp or larger motor. 

10-YEAR FULL SERVICE GUARANTEE* 

~~\'lo WOOD SHAPE!' K1l 
95 I o b factory. Wt. \5 lbs. $19 Co~pl. tess wood parts, motor. 

Optional hold-down assembly $2.75 add'l. 
DOES WORK OF $\00 UNITS ... Makes. beads, 
coves moldings, tongue-and·groove JOints, ett~i:-'e ~.::.. 
Easy asse_mbty plda_ns .tH~~ s~:\eg~t~:~~~j10~~~ce assembly. Makes 
ball beanngs. a JUS a e . d T kes 'A h p or larRer motor. 
smooth. accurate cuts at high 5P1ij~YEAR a FUll SERVICE GUARANTU' 
standard cutters. 

--
8" TILT ARBOR POWE.R 

DOES WORK OF $75 8 
Converts easil to ENCH SAW as is 
m!Jdel cabine{ uni~~~~ any $300 f!oor 
m1tres, cuts com 

0 
• rosscuts, rrps 

f.o.b. factory Wt 25 
lbs. fncf. completer; as

steel en saw With sembled cast iron and 
blade guard, Jess bi:J!~~~ ~~JJ~~ table, 
ed, for easier wort alignment $3 50 des!r

PRECJSION BAll BEARIN ' . add I. 
mercia! Service, $S.OO a~J.f1NDlE for Com-

~~c~~s~~J,~1~Sa.t ·;/ABlE STAYS lEVEl 
· · ratses, lowers 0".2~, ~ atngle up. to 50°, 

anism accurate '4 • a ented trlt mech-
motor mount takes std ehc~d scale. Patented 
keeps belt tight · '4 .p. or larger motor 

rem~~~ angle, transmits full power · r:~sures perfect alignment ai 
gauge assembl G s to tak~ dadoe heads, cutters et e~ st~. blade, saw insert 
sories. availabllat ~~~~dryspt~dle. Enclosed steel b'ase~· "Cg~ '"~!·'b Ac~urate mitre 
Std. stze (for bench saw) $f.s8~j· RIP FENCE, if desired for efs~ eakng~. Acces
FR££ CABINET BASE PlANS. U , arger fence (for cabinet base, ~~ri~~~) $~'~oment: 
· · . or transform e -1 • se as portable bench saw . · · 
~o~k 1of floor modefss'c~s~r~g'$~~e"fkvEeEiy into floor mod:f C~~c;hvoe:nfinset photo) 

'4 P ywood and 3-4 hou U · plans all you'll guar. to do 
work surface, 33" heightst s1e Your AMCO saw for cutting PI need are a sheet of 

, oo storage compartment . ans provtde 27" x 24" 
lO-YEAR FUll SERVICE GUA A· .. IT~~· 

IAL SIZE 12' SWING 

WOOD UO"HE 

$2995 

32" RADIAl 

DRIB PRl.SS 
All cast tron and steer 
l.o.b. factory $

3 4 Wt. 30 lbs. 96 
!i• cap. 
Jacob's chuck incl. 

• 

l.o.b. factory 
Shipping Wt. 30 lbs. 
Faceplate tor 
turnmg DOES THE WORK OF $90 UNITS 

• • · .and much more. Industrial 
quality precision unit with all 
standard features, many ex
tras. Head raises lowers 
Depth of throat up t~ 161,. Pre: 
set to any angle for on-or-off 
ta~l~ drilling, even horizontal 
dnllrng. 

6" sau Bearlnc BENCll SIUNDE'R 
FOR INDUSTRY OR HOME US£ 

$14 95 DOES WO~K Of $30. 
!JNITS. Pre<osion ball bear· 
tn.I.S, ond two speed rated 

' ' 

arindine wheels (one me
.o.b. actory dium. one coo"") included. 
Complete Takes any 1/4 hp or rar.-r 
As Shown. motor. Shipplnrwt. : 161bs. 

10·YEAR FULL SERVICE GUARANTEE* 

10·YEAA FULL SERVICE GUARANTEE* 

MOTOR DEVELOPING 
FULL 1 HP ••• 

*1990 f.O.B. 
FACTORY 

ANY OF MACHINES. WT. 17 LBS. 
PURCHASED SEPARATELY. $24.85 

NOVEMBER 1970 j l61 

Copyrighred matenal 



A-1 CHRISTMAS GIFTS 
FREE gift shopper catalog. JJ&S-PS. 

Box 8632. S t. Louis. Mo. 63126. 
"PIRATES' BREAD" RECIPE! Rare! 

The Captain's Choice! A Meal In Itself! 
Delicious! Differ ent! Easy Recipe! $1.00. 
1 Friends: Amazing Response! Thanks! 
Good Eating! I Rolfe IPS I 324 Rose 
Street. Freeport. New York 11520. 

PSYCHEDELIC Catalog of Psychedel
Ic Gifts. Over 60 Pages of Posters. Light
Ing Effects. etc. Send SOc to: Hole In 
The Wall . 6055-S. Lankershlm. No. Hol
lywood. Calif. 91606. 

U SO I COLORFUL Polished Gemstones 
or the World , s2.00. Ekbergs. 1404 

South Glendale. Sioux Falls. South 
Da.kota 57105. 

JUDO. Amazingly simple system. Fun 
or self-protection. Only $1.00. Treat 
)•ourself or a friend . National. P .O. Box 
~3PX, New York 11214. .__.---

LINEAR AMPLIFIERS: "Hawk" 25 
wntts-$59. 95: "Raider" - 100 watts -
$139.95; "Maverlck-250"- 250 watts • 
5244.95. AM, SSB. "Scorpion" 50 watt 
12 Volt moblle - S99.9S: " Bandit U" 
100 watt mobile - $169.95. 20-35 mega 
cycles. !Illegal Class D 11 meters.) Deal
er Inquiries Invited. D&A Manufactur
Ing Co .. 121'7 Avenue C. Scottsbluff . Ne
braska 69361. 

YOU Can Take I t With You. Porta
Cycle folding bike $74.95 up. Porta-Quip. 
1853 S.W. J efferson . Portland. Ore. 97201 . 

BOXHOCKEY. plans $1.00 . Clyde 
Heeler. 2000 Vernon Drive. Minnetonka, 
Minnesota 55343. 

WALNUT: bowls. gifts. lumber bro
chure 25c. Johnston Lumber. Anderson, 
Missouri 64831. 

1*" x 2%" MINI WRIST RADIO 
Worn like a 
watch, with a 

.- wide Mod band, 
unit has tuning 

f & volume con
'51 trois. Complete 

with wrist strap 
and batteries. 

< . . Send for our gift 
catalog. only 

only25¢ . S19.95 
Box 2006A. I ZODIAC, La Mesa, calif. 92041. 

PILOTS CHRONOGRAPH SPORTS· 
WATCH WITH STOP WATCH 

Extra Features 
• Ston Watch 
e Tn<."h<Jmt.•tt>r for 

)f? H 
• T<-h•mct(>r lor 
Dl!'il::IOl~e 

• Countt•r lll<~l tor 
Foot hall 

• Hour l ' tlUilh•r hH" 
Tri ps 

• l"rN·i~lcm movt!'-
nu.•nt rnr t lrnr 

8 Dials 5 H.-ndl 
2 Pu5hbUtton Controls 
FNiltt U'W'''IHII 't '• l J J'4!'flr 

ALL 
THIS 

FOR 
ONLY 
S12.J5 

PLt:S llnhn·akahl(" mal n MJ)rlnLt. Anti• 
~tagn('th". ,.,·t N .•I h:u•k, Swee-n S<-C'ond 
haml , I!Hl•llOth~ c:·a...:•· · lumlnouZ"~" dinl. 
Lt:athl•r )Ct rnrt . 
S('Ocl t•hf'l'k nr 11\0tl('~ Or(I<'1"-11U ('()0' :-i 
Onb· :SI:! .»S plu:o~ 7 ;H'! for ~hiPI•lmr. 

KEHRLI SALES 
P. 0 . BOX 88 MANCHESTER, IOWA 52057 

2 AUTO SUPPLIES & 
EQUIPMENT 

AUTO Parts for old cars and new. All 
makes. Catalogue a1.10. Antique Parts. 
Milwaukee. Wisconsin 53204. 

VOLKS -Charger Interesting new dis
covery. can Improve performance of your 
Volkswagen. Build for under $10 . works 
on all models. For complete plans send 
Sl.OO. Research Products. Box 406A. 
Blacksburg. Virginia 24060. 

MAKE PEOPLE SMILE. . , . with our 
historical bumper stickers. Free Cata
logue! I Write : Hobby, Box 93-ACII. 
Lafayette. California. 94549. 

162 I POPULAR SCIENCE 

CLASSIFIED ADS $1.75 per word, per insertion, payable in 
advance. Minimum ad, 10 words. Standard setting, first word 
in capital letters, rest of ad upper & lower case. Additional 
capitalized words, 65c per word extra. All capital letter head . 
line or white space, $10 per line. 
CLASSIFIED-DISPLAY ADS sold in 1 inch multiples from 'I to 
6 inches. Rate $135 per inch, per month. Discounts for con 
tinuity. (Complete details on request.) 
Advertisers using a P. 0 . Box number in ad must furnish 
complete name and street address for our records. 
CLOSING DATE for the December issue (on sale November 
24) is October 10. 
Send all classified orders, copy, inquiries, etc., to : 0 . K. 
Kelly, Classified Advertising Mgr., Popular Science, 355 Lex
ington Avenue, New York, N.Y. 1001 7. 

PORTABLE CAR DESK for persons 
to write while In the ca.r. Only S8.95. 
Everpresent, Box 833-H, New York City 
10022. 

BURNING OIL?? . . . Smoking?? , . . 
P ep less?? Hard Sta.rting ?? . . . Save 
with Ring-Valve J ob while driving. 
$6.50. (Special: TWo for $la.oo postpaid) 
Results guaranteed I Motaloy, Grantham 
5. Penna. 17027. 

NEWII ELECTRONIC 
ENGINE DEFLOODER 
ends c:ar ata rtlng prob. 
lt•m.fl whrn rlltlit·uHy I& 
dne to wd or faulty 
plu.,:rs or ()()lnts • .-;asll )' 
tnda11ed on Jlrr&e,>nt f"a r 
l;rnltion s ystt_•m with 
das h boa r d contro l 
switch. 1'rstrd and 
prov<>n . $9.95 ar nd du .. ck 
or MO. 

MINI-MAXI AUTO MIRROR 
F.vcr emharrns~o;lngly pull In 
front or ;mother cnr? Ellm~ 
lnntto lll('o hllnct spot hy u~e 
or a ~mnll ·wlde·nngle mlr· 
rnr. Acthcslvely nttnrhe~ to 
y o u.r cx1Jo~tln~ rear \'lew mlr· 
ror. ~h·e mor~be :·mrcr-. 
Uuy totln)•. S2.00 each. 
vmapnhl. 

H,:.,~:=~~ 101 McSpadden Drive 
Grace, Mar)'land 21078 

"CROSLEY < ~4 Midget) auto parts. 
accessories. Service. 616 Burnside. In
wood . L. I .. N.Y. 11696" 

MD MOTOR MEDIC-contains Molyb
denum Disulfide IMOS2) world's finest 
lubricant. Added to crankcase oil. It 
greatly Improves car 's performance , de
creases friction . Increases miles per 
gallon. horsepower and compression plus 
other benefits. $3.50 pint. $8.00 quart 
postpaid. Wilson Southern Company . 
1001 Virginia Avenue. Dept. A-1 . Hape
ville. Georgia 30354. 

Speedometer Stopping Distance Decals 
0 

.... ... u ... '" 
, ._, ,,., n• •u , .. ' "' 
How Many fHI Does It Take Your Car To Slop? 
('lt•ur act>hth• decal glvu an•rag.- .slo pplf1K dls · 
lam·rij for u <'i-ll' with good brakt'8 on a smooth , 
dr)'. as r•hall road at I'IIH•t•d.M ! rom JO to 12H MPH. 
o~-\pr•l)' rtlr('rtly to outsldt of IJpf:'rdnmt•tRr. S(•nd 
$ 1. ; ;; plul'l $ . 2.'; JHJ&hure 11nd bandltnJr. 

SPEEDOMETER DECALS 
P.O. Box 1147. Fontana , California 92335 

3 AUTO TRAILERS & 
CAMPERS 

C AMPER & Trailer Kits-Assemble 
yourself. Save ~;, over factory built. 12 
models: Pickup Truck Camp~rs , Pickup 
covers, Travel Trailers . Folding Tent 
Trailers. Bll line of accessories. E-Z 
terms. money-back guarantee. Free :U 
P&Je color cataloc. Lu1er. Dept. WD-70. 
1300 But Clift Roa.d , Burn.avllle. M inne
sota 55378. 

CAMPER plana and full sized patterns. 
The most detailed available with written 
and pictorial lnatructlons. Various mod
ell and accesaory kits offered. Send for 
literature--Olen L.. 9152 PSll. Rose
crans, Bellftowe.r, Calltornla 110708. 

4 MOTORCYCLES, 
BICYCLES & SUPPLIES 

BUILD "Popular Mechanics" MINl
BIKE featured June 1967 Issue. Detail 
plans. photographs $2.50 refundable. 
Kits. part.s. engines: factory discount 
prices. Catalog 25c. Gllliom Mfg. : PSC: 
St. Charles, Mlasourl 83301. 

REVOLUTIONARY ! ! ! Auto-batte!'7 
motorizes your bike. Slmply built . . . 
Inexpens ively operated. PLANS . . . 
SPEEDSTER-$2.00 . . . COMMUTE'R
$2.00 . . . Both $3.00; Bat-Re-Bike. 
Box 504S7. Cherry Hlll. N.J . 08034. 

BUY WORLD'S FINEST AKRONT 
ALLOY RIMS 16" to 23" available-Mav
rlck shock absorbers- spool hubs SIO.OO 
- spokes and lacing available-other 
goodies- free catalog. NORTH AMERI
CAN IMPORTS. P.O. Box N. Moja.ve. 
California 93501. 

Easy to Build MINI BIKE 
Easy to Build RACING KART 

l'luus <l i11structi<!n parts all number ed 
PLANS $2.00 EACH 

MINI VEHICULES PLANS 
P.O. Box 92, Cha1y, N.Y. 12921 

lo Canada , r.O. Box 88, 
Dnve m ay, Laval. 

P.Q. Canada 

MOTORCYCLE Turn Signals. Acces
sories. Ca.talog 35¢. Houston. PS. Lock
port. Illlnols 60441. 

ILLUSTRATED Catalog 25c. Parts ac
cessories. custom stoc.k, most makes 
models. Cycle Supply, Box 1928. Fair
bury. Illinois 61739. 

ALTERNATOR System. Automotive 
type , 12 volt. 120 watt . alternator sys
tem. Solid state regulator. Waterproof. 
Adaptable to most shaft diameters-note 
)'Our shaft diameter. System complete 
with 12 volt battery and two beam 
h eadlight ... $59.95 . Alternator. regula
tor and mounting only . . . $49.95. 
Rokon . Inc. 161 Emerald St. Keene. 
New Hampshire 03431 

CONVERT Bike to Motorbike-Plans 
. . . $2.00. Go-Cart Plans- $2.00. Snow
mobile Plans . . . S3.00. Go-Byk Indus
tries. Rothsay, Minnesota. 56579. 

ELECTRIC MINI-BIKE 
F abuloug electric battery powered lUnl· 
Bike. Eaio!lly built with ordinal')' tools at 
V., cost of other mln.t·blkes. 

• Instant St.rtlna: 5 e Speeds up to 40 M .P .H . $
42 • Noiseless Operation 

• Operates on Pennies a DQ 
All part)( ;wa.Uahlc 1o c.·al1y . ppd 
Cumplele plans an<1 in~tructiOn!ol. • 

LECTRA·BIKE ~~.-,r"o~:,~ N • .l. o7aez 

4A SNOWMOBILES 
SNOWMOBILE kits $25. Plans and 

photos S1.00. Infor mation 10c. Compcop. 
Box ta67 . Redwood Citl'. Call!. 94064. 

5 AVIATION 
AVIATION Surplu s Big Catalogue SOc 

(Refundable). Box 1TP-PS, Sprtnr 
Grove. Pennsylvania 17362. 

AIRBOAT. Propellers. Plans. Kits . 
Supplies. 90. 125. 150 & 220 H.P. engines 
& Parts. Complete Airboats. Catalog 
Sl.OO. Banks-Maxwell. Box 3301 G . Ft. 
Worth. Texas 76105. 

5A HOVERCRAFT 
HOVERSPORT HS-11 . t wo pia 

hovercraft. Excellent stability J perfor 
mance/ control. a mphibious. seml-en 
closed cabin . easy to build. Designed b 
air-craft engineers. Specs. photos-$2.00 
Plans. book-$10.50. HS-IA. single plac! 
novercraft · Plans. book-$6.00. Hover 
sport. Box 12427. Lake P ark . Florid 
33403. 

POWER BREEZE-WORLD'S MOS 
POPULAR ACV. COMPLETE PLAN 
S5.00. Box 4304 . Panorama City, Call 
fornla 91402 . 

AERO-CAR 
AIR CUSHION VEHICLE 

Amazmg hovercraf t built eaally wtth 
o rrlinary tool s. 
e LAWNMOWER ENGINE POWERED 
e CARRIES ONE MAN AND MORE 
e FLIES OVER LANDt SNOW / WATER 
e FORWARD , BACKWARD. SIDEWAYS 

A ND HOVERSI 
c omp let-e t,.·on ~tructlon Plans and Book 

Aero Projects, 
Box 5118PS. 
Clinton. N • .l. 08809 

$5.25 
PPD 

6 ASTRONAUTICS 
ROCKETS: Real fl,vlng models-flights 

up to 2500 ft . New Illustrated ca taloe 25c 
Single and multistage kits. cones. en · 
gines, launchers, tra.ckers, rocket aerial 
cameras, technlca.l Information. Past 
service. Estes Industries, Dept, 23-L. 
Penrose. Colorado 81240. 

ROCKETEERS: Remote Control Mo
torized Launching System; launch rock
et any direction electronicallY. Pictures. 
description . 20c: Lercarl Engineering. 
Box 90894. Los Angeles 90009. 

ROCKETS! I 2.600 feet a ltitude. Power
ful motors- Kits- Tubes-cones-Para
chutes- Launchers. New Illustrated Cat 
alog - Rocket Data. - Diagrams - 25c. 
Rush Delivery, Centurl Aerospace. Box 
1988. Phoenix. Arizona 85001. 

ASSEMBLED Model Rocket $3.00 . 
Kits. parts. etc. Catalog 25¢. R ocket
world-A, Box 13254. Phoenix, Arizona 
85002. 

MOON Landing pictures. other his
toric space unu.suals. Free brochure! 
Astroland. Box 234-PS, Merritt Island. 
Florida 32952. 

7 BOATS, INBOARD & 
OUTBOARD MOTORS 

BOAT PLANS. FRAME KITS. , 
BOAT KITS. World 's 1ar11est catalog ' 

-over 200 top designs for the amateur I 
builders. New cata log Includes Cruisers, 
Runabouts. Deep vee's. Catamarans. 
Trima rans. Houseboats, Sailboats from 
S mall Sail Fish to 34 ft. motor sailers . 
large selection of Inboard and outboard 
Hydroplanes. Send at.OO tor large new 
plan & kit catalog or S2.00 for catalog 
plus B oa t Builder's Guide. Clark Craft 
Boat Company, 16-S Aqua Lane, Tona
wanda. New York 14150. 

BOAT Kits. Molded Fiberglass. Save 
money - assemble yourself. Factory 
molded sections bond Into one-piece 
craft. 30 models-14' to 32' . Cruisers . 
Runabouts. Houseboat s. Sailboats. Big 
line accessories. motors. trailers. Easy 
terms. Free 80 pa.ge catator. Luger. 
Dept, AC-70 . 1300 East Cliff Road . 
Burnsville. M innesota 55378. 

NEW Outboards 1970 & 1969 McCulloch 
& othe1·s . 4 H .P . $120. 9 Electric sa115 
. . . 18 . . . $368. 60 Electric S848. ,All 
sizes. Liter atur e 50¢. Electra Marine. 14n 
Broadway . Brooklyn. New York 11221. 

NEED Money? Have fun selling ma
rine accessories !or Informa tion write 
to: Walters Marine S upply Inc. 2620 
Deepwood Drive. Wilmington. Delaware 
19803. 

FIBERGLASS. Resin. Foam. Brass. 
bronze screws. Prepaid, no tax . Boat 
plans Catalog 25c. Stiles. ll-S Mantua 
Hts .. New Jersey 08051. 

MARINE Engines. convers ions . _parts. 
Catalog free. Charles F. Stokes Enter
prises. Coldwater. Michigan 49036. 

-----
SAILBOAT KITS 
Free color cat a log of the largest 

selection of popular sail
boats, iceboats, and sail 

making supplies. 
TAFT MARINE CORP. 

Dept. P S 11 
636 39th Ave. N. E. 

Minn. 5542 

r opynglltL'd material 



8 BATIERIES, 
GENERA TORS, ETC. 

COMPLETE Hydraulic Jack Repairing 
Manual. $3.00. Satisfaction guaranteed. 
Bayerco. 938-J Betty Avenue. Neenah. 
Wisconsin 54956. 

9 ELECTRICAL 
SUPPLIES & EQUIPMENT 
PLATING equipment. supplies and 

.. know-how". Build your own tanks tor 
nickel. chrome. etc. Easy-to-Install PVC 
liners. Rectlfter components- all sizes. 
Schematics. parts lists. formulas. oper
ating Instructions tor all plating. $S.OO 
oostpald. Guaranteed to save you 25~-
75'< or Immediate refund. 1511-B. 
Platers Service Company. Esperanza. 
Los Angeles. California 90023. 

COMPACT FIRE ALARM Protects 
Life and property. Plug Into 110-120v 
Electric outlet. Ultra-Alert Sensor acti
vates buzzer. Place near Christmas tree 
for safety. Price $7.95. Sylvia Beatty. 
One Chestnut Street. Eau Claire. Pa . 
16030. 
. ALTERNATOR System. Au tomotive 
type. 12 volt. 120 watt. alternator sys
tem. Solid state regulator. Waterproof. 
Adaptable to most shalt diameters- note 
your shaft diameter. System complete 
with 12 volt battery and two beam 
headlight ... $S9.9S. Alternator. regu
lator and mounting only . . . $49.95. 
Rokon. Inc. 162 Emerald St. Keene. 
New Hampshire 03431. 

ITUD YOUR OWN SNOW TIRES & SAVE! 
Tilt Studder" 
i:aatty opeoa 
remolded stud 
. nh•s & •('nt~ 
tuds sena t(' ty 
n Inflated or 
l~monnit•d 

lrra - e~·en 

Ires alrcatiY 
rl\' t.'n Pn· 
tnutlons cov· 
r gravel r f!· 
~vel) 

n est Qwtltty 
'l'U.n.lrsh•n .D. 
Cn••bldt• 
St-uds 
fi slz~·• for 
car & lhchl 
LnJC'k tlrrt 

·ou'l l ~avt~ tor y,•nrs with this &tur<h ' tuul. $1m
ol(' lmdullntlou. !'<TI'UU .. :H gun . . , $;j,ft;",_ 
;rTn~. cor hoh· tl<'Jlfhs trmn 12/ 32 .. c:~N") to 
MJ;rl .. t9/ tti"' • · Pkt:s. of un u ...• $1.9ti. on 
, ,\\'1-~ 0!"\ C0:\11"1.ETI-: h:IT: StutJdcr & IMU studs 
ror 2 tiru) ... o~r~Y $ 111 .:•:-i . Ppd, For proper 
t ud slze, advise stud hole depth with kit & 
tud orde rs. <.:heck or M.O. No C.O.D. 

TRACTION. INC., Dept. PS-2 
P.O. Box 15112. Denver, Colo . 80215. 

10 WELDING, 
SOLDERING 

GASOUNE powered compressor. !rom 
used components. No welding. Plans 
s2.00. Retco. Rt. 1. Box 4060K. Water
vHet. Michigan 49098. 

WELDERS _::-·uo, 22o. !50 Ampere; 
$53.50. Morris. 1070 Inner. Schenectady. 
New York 12303. 

11 DO-IT-YOURSELF - . ... ·--,--,.,.-
AMAZING $3.9S TOOL connects. dls

t·onnects all sink faucets. 75t Postage. 
Brighton House. Dept. PS11. 5200 Green
field. New Brighton. Minn. SS112. ----

AVAILABLE NOW ... Plans; VIsible 
and Infrared Solid State Lamps; Match
lllg receiving PhotOdtodes . . . lnvestt
gate tasclnatlllg optoelectronics 1\eld. 
Build profitable secret communications. 
surveillance. alarm. control systems. 
Amazing possibilities I New 1971 Cata
log. 25c. Lundart, University Station. 
t008-S4. Tucson. Arizona 8S717. --·-·-- -- . 

UNBREAKABLE watch crystal 
scratches removed. Kit S1 .25. Beller. 158 
Cherry St .. Framingham. Mass. 01701. 

BUILD your own camper trailer full 
set detail drawings $10.00. Drantngs. 
Box 804. Parlin. N.J . 088S9. 

BURGLAR Alarm Plans tor low cost 
Installation. Send $2.00. Hotline. 814 
Riderwood. Dept. M-OIOA. Hazelwood. 
Missouri 63042. ---·-.. -· 

.. HOW To" Books. Catalogue 25¢. 
Elston House. 35 Stoneycll!l. Centerville. 
Massachusetts 02632. 
=~3::=..:==----- - ---
CONVERT mower engines lllto air 

;ompressors. Write. Showalter. Box 
1~0::9:::B:.:. . .!A.::b:.;l:::le:,:n:,:e"-. .;K.::a.::n:::s7a::;s...!6~7~4~10~ . .....,...,..---·-. 
'urn out professional loolrin& metal 

products 
with this 

CREATIVE 
IIIETALCRAFT 

SET. 

--
t!tU:;cover the tun of creating with your own 
a.nd8J With this vert:~atlle. quality toot. even 
te amateur can tum out beautiful metal 
roducts tor home or for sale. <Tool p~rronnN 
l.'!:ven metal working functions ). 
eatured cdlt.ortu lly in 1'01mlar Sl"l£"nc<'. Pop. 
lar Mechanh:M. Faml_ly Hundyman. ~chool 
hOP. J.A. V . Jo;. lind Met"hanlc:!' llluMtratcrt . 
ow UK(H I by l(loaitln~ ~choo1l'l, rehab. ors.wnl· 
!ltlons and vocational tratnlnK c<"nterJo~. Re· 
uJreli no hent or eledrlt-lty. Thr~e l't•ar 
U\I1Ufact U;r(•rs J:Unrant ('('. * 7 Sl . ~0 l'u.st p:t let . 
or dcscraptl\'C! lltcnl.tuN' write: 

(roatiwt Educational Serwices, Inc. 
ao .. 154 
Dttpt. L 

...... 1-:r, N . ... 07054 
Available in Citnada 

BURGLARY PROTECTION ! New Cree 
catalog: Burglar and fire alarm sensors. 
controls, bells; locks. sates. Instructions. 
Theft Prevention. Box AE-1. Cupertino. 
California 95014. 

BURGLAR-Fire Alarm Supplies and 
Information. Free Catalog. Protecto 
Alarm Sales. Box 357 Birch Run . Michl-

FIRE & BURGLAR ALARMS 
1971 Handbook & Catalog 

Save 
Hundreds 

of 
Dollars 

l"rnf("s:o;lonnl <H!UIJUih.·nt from ramou"" 
m;tnU(<•c.· tul"<•rs . E~,s)· su~p h)· ,..tcp illus· 
ta·nt.•cl tn:-otr·uc.·tlcml' . no spc.~t'l:l l t ools re · 
q ut a·rtl . Snv(• up to ;~r;. ·rhls ll:ttltll>ook 
Is n tnust ftu· l''' t•a·~· h tHllt,•c•w•w•· ancl husl
auo~snwn . . Just ~~ <'<tsh. c'h{'t 'k or :\1.0 . 

ALARM COMPONENT DISTRIBUTORS 
16 Daniel St.. Milford. Conn. 06460 

D ept. P.S. 

12 HOME CRAFTSMAN 
FOUNDRYETTE 2400 F. 1'2 to 48 ll)~ 

capacity. Circular 10c. Kansas City Spe
cialties. Box 193. Middleton. Wis. 5~562. 

WOODWORKING Catalog and Man
ual 2Sc. Plus free .. 101 ProJect Ideas." 
World's most beautiful veneers. lumber . 
plywood! Wood ftnishlng. upholstery 
supplies. Cane. Lamp parts. Furniture 
hardware . Animal Whittling blocks . 
2.000 workshop products. Constantine 
2053-C! Eastchester Road. Bronx 10461. 

FREE: New 136 page handicraft cata
log. Supreme Handicrafts. Box 395-PS. 
Sioux Falls. South Dakota S7101. 
· .. GETTING Started In Stained Olass.'~ 
25c. Whittemore. Box 2065X. Hanover, 
Mass. 02339. 

.. JIOSAW Proftts" pattern $1.00·. 
Werts. Box 41097. Cincinnati. 0. 4S241. 
. . FULL SIZE FURNITURE PLANS~ 
Traditional. Early American. Danish 
Modern. Catalog 50C. Furniture Designs. 
Dept. S-110. 142S Sherman. Evanston. 
llllnois 60201. 
~~~~~------------~ PATTERNS For Woodworkers. Out-

door Christmas Displays 1500 Projects 
Catalog 35c. Walters. 207-PS French. 
Utica. New York 13502. --·---

HEADQUARTERS For Swiss Musical 
Movements. For music boxes novelties. 
Catalog SOc. Walters. 207-PS French. 
_Ut_lca_. _New York. 13_51)_~:...._ __ -;==--

.. CABINETMAKING Made Easy" 
.. Making Formica Brand Laminate 
Counter Tops". Two excellent guides let 
you build kitchen cabinets and .. tops" 
like professionals. Extraordtna1·y guides 
bring master craftsmen's short-cut 
methods. Satisfaction guaranteed. Write : 
J aps. 126-L Seventh North. Hopkins. 
Minnesota SS343. 

PERMABOND~ 
Remarkable I ndustrial Adhesive 

.. ~.~;~'t·,~~'·''~r~~ nl.~·h~ohh}' i llt ami honlt: nnruman 
e {")t••d hy major nt'rtl:otl..aC't.' nuuntfott'turNS

nlt•t•l~e m I lit al')' t~f'C' ltlc:atton. 
e Uri+•~ In S~("rmcfs with ti'C'Illt'IUIUIIJt ~trt•llKth, 
• ('h~nr. troniU&<lrt•nt litJUid. Ont• clrop f'on·rl( 

nrw 1'\t\Uflf(' lnc•h. 
e Oo n•ht JC)ft&:l. r••ramh-. most nwtnls & pU•sllts. 
l'twku.:t• ur fi \'c.• 2 grnm tuht'S (t•nougb ror aw"·· 
t•r.t) fll()nth~ of U\'C'fHJC(' US(') 

WESTBANK BoJ< 83·A $9.89 
Irvington . N.Y. 10533 ppd. 

13 TOOLS & MACHINERY 
BRITISH-made professional wood

turning tools and accessories !rom Peter 
Child. Great Yeldham. Essex . England. 
50c stamp for details. 
_ .. FINEST wood carving tools. supplies-· 
catalog 2St. Woodcarvers Supply. 3112 
. ~ve~28th. Minneapolis. Minn. 55416 

ROUTER Bits . High Speed. ':,• Shank. 
Used. Excellent Condition. $2.50 Dozen 
Postpaid, Lillian's. Box 17165-S. Chicago. 
Illlnoi_!!-,:.6=--:0:.:;6='-17;_;·:-:--:-----=-~--:--

HYDRAUUC shop press . 8 ton . shop 
and bench types. brochure 25c. Allen 
Equipment. Box 282. Alcoa. Tenn. 37701. 

MICROMETERS - lndlcators-8teel 
·-Aluminum- Brass. Maxlmat. Unlmat 
Lathes. Accessories. Lists free; complete 
mailing-SOc. Campbell. 1424 Barclay. 
SpriJJgfteld. Ohio 45505. 

SOUTH Bend lathes. others . incom
plete. $7S-S200. Service. Newfane. Ver
mont 05345. 

14 ENGINES & MOTORS 
REWIND car generator tor 110 V.A.C~ 

$2.00. R. Schmauss. 
Florida. 

18 CAMERAS & PHOTO 
SUPPLIES 

·-:y:=:o=-u= R,.-p""h-o""t_o_g-ra_p_h:-o-n-a-s""t..,lc"'k- p"'l""n-:-b-u-t-
ton. $1.25. Button House. P .O. Box 449-
Sll. Milwaukee. Wisconsin 53201. 

SUPER·SECRET AERIAL 
RECONNAISSANCE CAMERA 

FREE Catalogues. S.OOO 8-16MM 
International-S Films. Green
Y. 

. . . 
. 

. . . . drama. 
from sllents! 

tun great right a t 
home! Order today ... specify standard 
or Super 8. Free catalog. Blackhawk 
Films. 701 Easttn-Phelan Bldg .. Daven
port. Iowa S2808. 

16MM ::;,S..::O..::UND:::;,:=--=F"'n,.-ms-._,.N_e_w_. - .0 s_e_d_ f_o_r 
Sale. Free Catalog. National Cinema. 
333 W. 57th St .. New York City. New 
York 10019. 

16MM CLASSics:-iiiustrated . Catalci'g 
25c. Manbeck Pictures . 3621-S Wakonda 
Drl\'e. Des Moines. Iowa 50321. 

UNUSUAL movle'5ui>i>i tes. Free clrCU~ 
lar. Esoh. 47th Holly . Kansas City. 
Missouri 64112. 

19B COLOR SLIDES 
JSMM. COLOR SLIDE SAMPLER .. . 

20 .. best" 2• x 2" ... $1.00. Free catalog 
Hundreds of sets . . . travel. circus. 
wUdllfe. !lowers. railroads. war. etc. 
Order today. Blackhawk Films. 702 
Eastin-Phelan Bldg. . Davenport. Iowa 
52808. 

35MM COLOR Slides. io:S'i1 Ind·l·vld
ually Sold. Described Encyclopedia
Catalog IOc. Wolle Worldwide . Dept. 16· 
_110. Los Angeles. C~ll!~rnia 9002f!:. . . . 

SPACE - Nature - Under water slides. 
S ample s lide 2Sc. free catalog. tmRE. 
Box 608. Dana Point. California 92629 . 

20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 

CAMERA FANS! Expert photoiinlsh_
lllg by one or Country's largest labs at 
lowest prices. Fast Service and tree 
·•Foto-Fan" Stamps you quickly redeem 
!or valuable Photo Supplies. 8MM Koda
chrome $1.29; 8 Exp. Kodacolor $1.79; 
35MM Kodachrome, 20 Slides $1.39; 8 
Exp. Black/ White 69c. Satisfaction guar
anteed. Send exposed film or request free 
mailers. complete Price List and Gift 
Catalog. Direct Mall Photo. Box 83S2-PS . 
Pittsburgh, Pa. 15218. 

50'; DISCOUNT .. Get-Acquainted .. of
fer to 126 Instamatlc Camera owners 
for one month only ... SI.SO for 12 
exposure \regular S3.00l. We develop. 
print . Only 126 Instamatlc film ... no 
black and white. Send SI.SO today. 
I . T K Co .. Dept. E. Ishpeming. Michi
gan 49849. 

·KoDAcoLOR 12 E'x'P. Rotloeve.loped 
& Printed Jumbo Size Sl.SO. Mall Film 
to CaprtCotor. P .O . Box 831. Laredo. 
Texas 78040. . . 

ELECTROSTATIC photocopy supplies. 
papers-toners . SAVE! state copier model 
for prices. Mr. Girolamo. 39-10 47th 
Ave .. Long Island Citv. N.Y. 11101. 

21 HOBBIES & 
COLLECTIONS 

---------------------·------MILITARY Miniatures for War Gam-
ers. plus 100 museum pieces for serious 
collectors. Catalog SOc. Bussler. Box 
107-E. Wollaston. Mass. 02170. . .. 

CALLINO All Hobby Enthusias ts . Join 
"Hobby Club of America." lntercsting. 
Informative. Helpful. All-Hobbies . Or
ganization Membership 3.00. Sample 
Club Magazine-Details 35c. Box 134, 
PS. Clifton. N.J. 0701S . 

FREE Pricelist. Worldwide Seashells. 
Box 13288. Tampa. Florida 33611. Book 
5 1. . --- --·. 

ANCIENT ROMAN CHESS SET 

THESE superb minutely detailed col
lector's sets are exact copies of classic 
Roman sculpture. The King Is Augustus; 
the Queen. Livia; the Bishop. Cicero. 
The King Is 41 a· high. Heavily weighted. 
felted Catalln pieces In Alabaster white 
and Granite grey. Large IS'I( board. 
Leatherette chest. 16-page historical 
book & rules . . .. $9.00 plus $1.00 pp & 
hdlg. Same as above except board IS" 
.. . $8.00 ppd. International Sales . No. 
9 Groton. 50 Fairfield Way. Commack. 
N.Y. 11725. 

CATALOGUE seashells. kits. dry spec
Imens. etc. 2St. Shellhouse. PSI. Box 
S51 Shenandoah. Miami. Florida 33145. 

23 MINERALS & 
PRECIOUS STONES 

EARTH Science Rocl<hOund Macazlne 
•ubscrlptlon $3.00. Sample 40c. Box 
550-PS. Downers Grove. llllllols 60515. 

TWO polished Petoskey stones. Attrac
tively boxed $2.25. Vern Edstrom. Le 
Roy. Michigan 49655. 

GEOO:.OC Y 0:: T . ' .OG! Educational! 
Scientific! 1970 illustrated f!S4 photo
graphs! l prlntcc t atalog describing 
hundreds or minerals. crystals. rocks. 
and geological oddities! 25 years In 
busllless. Send only $1.00 today ( re
fundable I. FREE: Ruby Crystal from 
Madagascar with each catalog! FILER's. 
Box 487-P . Yucaipa. California 92399. 

23A COSTUME AND 
GEMSTONE JEWELRY 

GET Free catalog no serious rock
hound. gem cutter. Jewelry maker. hob
byist or craftsman can be without. Full 
of bargains. exclusive items. low prices 
from largest suppliers and authorities Ill 
the field. Free new cataloR just off the 
press. yours for the aall:lng. Write: 
Grieger's. Dept. C-14. 1633 E. Walnut. 
Pasadena. California 91109. 

DAZZLING synthetic diamond rlllss. 
Rivals natural stones In brilliance and 
hardness. Men and womens. Write. 
Oems. Box 93-B. Colton. Calif. 92324. 

23B JEWELRY 

·Make professional jewelry 
FOR FUN•PROFIT·Gin'S Send 25c 
for new uHOW·TO" plcto"• 
c:~~blloa of supplln. ston•• and 
Ideas. No special sicilia ,._ 
qu!Nd. HundNcls of parts to 
choose from. 
SY SCHWEITZER &. CO~ INC. 

Dtpt. P-2, P.O. Boa 106 
Harrison, New York 10528 

24 ANTIQUES, RELICS & 
INDIAN GOODS 

WHOLESALE Indian relics. antiques: 
Arrowheads: 3. $1.00. Spearhead. $1.00. 
Knife. 7Sc. Tomahawk. S2.95. List. IOc. 
Stoneman. Box IIOS3- PS. Philadelphia. 
Pennsylvania 19141. 

25 FORMULAS, PLANS, 
ETC. 

NEEDa .. r(irmula? senti " ieiii•trement 
a nd $4.00. B. Nee!. Box 907. Artesia. 
California 90701. 

FIFTEEN - PRACTICAL FORMULAS. 
Starter for fascinating hobby, $2.00. 
SATISFACTION GUARANTEED. Form
co. Box 123-S. Milwaukee. Wis. 53201. 
.. · . .\NY. FormUla " s5.oo. c-atalog Manu: 
facturlng Treatise 25c. H. Belfort. 192 
~' Clark. C~l_!~o.,.;6;r.06;;:0,.1,;.. =====-=-

HENLEY'S 
, 20th Century Book of 
1 0,000 Recipes, For

: mulas & Processes 
; Here Ia a wealth or prac· 
tical. accurate and clear 
lnrormatlon and fnMtruc-

. lion that can 6&\'e )fOU 
thousand)ol, or make .vou 
a rortunc l Hou~wl\'e~. 
rnanuf<wtlll"l't~ . fnrmerl", 
hunllynH•n. home t '~llcrl· 
menter,;. ('lectrlc nn11. 
rh~miP.,tJO. ·reople tn 
every walk o life. refer 
to Hen1ey•li c:lal1y. In 

l)ook. you t.oo Will 
reclpe!O for nlmo&'t 

t he home. rartn. work· 
ln•tu..:t , Pi~C'Ov<•r· the trade 

:.;,;;~;.:_·1 ,,;;;, thuul"acub or commercial orod· 
u I rlt~'\\' IUOUt'Y•:oOU\'Inl!~ ani} eX• 

rut wn,v o r tlolrur thlnJ,:"s. Jmli spen~nble
ato a tikt iona o ·. :O:.Jst bf:wl iou ~:unrmtu•t•tl. 
f)Otl jl ~l ~t·:-; h:u·d 1'11\'t"J··c· lnt h h lrHtln s:, 0111)• 
:SH. \J.) amtl. 

EMBASSY SALES. Dept. PS- 17 
Box. 67. East Elmhurst. N~ Y. 11369 

-· . ··----ROCKETS: Real !lying models- flights 
up to 2500 ft. New illustrated catalog 
25c. Single and multistage kits . cones. 
engines. launchers. trackers. rocket 
aerial cameras. technical Information. 
Fas t service. Estes Industries. Dept. 
23-L. Penrose. Colorado 81240. 
· i.:i'Quro - fiieied Rock'.ce"=t"'s~: "'-:A"'u"'t"'h-=-en"'t~lc 
high performance single and multi
stage kits. rocket plane kits. ready-to
fly Jet planes. Use unique non-flamma
ble propellant. No special permit or li
cense requued. Send 25c for catalog. 
Vashon Industries . Inc.. Box 309-B . 
v.ashon. Was!.!.:, ~8070. . 

FffiRE OP-KITS. Using the .. magical 
optical ftbers" that transmit light ener
gy, FREE CATALOG. Scientific Devices. 
211P Albion . Wakefield. Mass. 01880. 

GIANT. New. 1970 Chemistry. Astrono
my. Biology Catalog. 35c !refundable. l 
Xercon Sclentiftc. 8713 South Chicago. 
Chicago. ll!!.~~.::6.::.06~1:..:7:!.. -------

EVERYTHING you want and need
chemistry, biology, astrology catalog 35c; 
Boulevard Laboratories. 3114 E. 83rd 
!S_t . . Chicago. Illinois 60617. 

LABORATORY Supplies a t discount 
prices. Catalogue-35c. Starr Sclentlftc; 
Manitowoc. Wisconsin 54220. 

CHEMICALS and appar atus for In
dustrial. analytical and private labora
tories. Catalog SOc. Dept. M-26. Biologi
cal Supply Co.. 1176 Mt. Hope !\ ve .. 
Rochester . New York 14620. 

CHEMICALS. Apparatus. Biology and 
Model Rockets. Both Catalogs 50c. 
Sheard Science. Dept. PS. Columbus. 
Wisconsin S3925. 
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Laser or Phaaer Plato! plana-$ 1.00 eac:n - =-. p)u.a 28. _ ,..- POStage. 
Cataiogue-

25e. 
Ro y Davia Lelt
orat orl.., Dettt. 

P S , ll8 w .. t Ad...,a S t ., J•k· 
.onwille, Florida a2202:;·~--

5~2' LIQ11ID Rocket carries 10: Pay-
load to 10.000' Altitude! Plans. $2.98 
IAlrmalled l) Star Space Systems. PS4. 
P .O. Box 4605. Vancouver 10. B.C. 

COPYRIGH'l'ED: Powerful Stellar ra
diations cause gravitation. Summary 25c. 
Carnahan. 3201 Breeze Terrace. Austin . 
Texas 78722. 

EXPERIMENTERS. Join our mailing 
list! Monthly bargains. Inquiries on all 
equipment su pplles welcome. Probe 
Scientific CorparaUon. l<l207 So. Cicero. 
Crestwood. Illinois 60445. 

SE ARCHING For Economically Priced 
Laboratory Supplies? Elements char ts 
and Catalogue-35c. Hatrenow Labora
tories; Manitowoc. Wlscomln 54220. 

3D CHESS Rules $2. Club $2/ yr 
Boards $12. $22 Photopoulos. Oorahnoss. 
Buckroe Beach. VIrginia 23364. 

START your own science company, 
Earn $50 T o $200 weekly. Receive up to 
1000% p rofit selllntr chemicals, labora
tory apparat us. glassware. ruse. etc. We 
list American Manufacturers and Dis
tributors and explain how to get started. 
Free details. Antares Enterprises, 12421 
Throop Street. Chicago. Illinois 60643. 

SELL your old mercury. $3 .00 paund. 
Clean or dirty. Package extremely well. 
Send with name and address. Ronald 
Ray Caudill. Crockett. Ky . 41413. 

MICROSCOPICC ultures Kit. Para
mecia. Euglena or Eel-Worms. $3.25 
each. postpaid . Axenic Cultures. 21 Oat
tree Ct .• Albertson. N.Y. 11507. 

UNUSUAL chemicals. sclentl11c. Jab
oratory. rocketry supplies. LOWEST 
prices. FASTEST service anywhere! Il
lus~ated catalogue Includes formulas. 
lnstructlons-50c. Westech , Salt Lake 
City. 84108. 

CHEM-CLUB ... Birch Laboratories. 
Sandstone. Mlnnuota 55072. 

CHEMICALS. Lab Apparatus. Glass
ware. Assay Equipment. Cat alog 50c. 
K IN Chemicals and Supplies. P .O. Box 
748. San Bernardino. California 92402. 

AMAZING Electronically Powered, 
Mystery Lite. Sclentl11c. Educational . 
Needs No Batteries. SI. OO Complete. Lite. 
Box 42:1. v.ru.ton. Co.!!_n . ~6897. 

ROCKETS: Det:.llt>c1 Jllan~t . ~tnkc your 
own f ueltc. c:ontroltt, C\'et)'lhlng. 382 
pa)!CM. t l>ept. R ) ..• ••.. .. • ••• S 2 .00 
CATALOC oC "Ct•t.V lnterclitlns;: hard·tO· 
noel vro,tuc·hc and book~t. c Dent. (') . 35 
NEWSLETTER ( Chemt cnl ·Sclcncc) 1 Per• 
mancnt KUh"'crltltlon on l y 11 . SAv~ 5 
lime'!"' ,.:ub)(Cr lotlon co 1n-c:on0d(lntln l diK· 
("OUiltN. 10Ppl , N) , . , .• , , , • , , , 1 .00 
M A KE B EER . AL£. etc . . In )'OUr lahorA· 
tol")r u~lnJ[ c ommon kltchC\n utcmi'CII I'l . I ~R 
pM~eN. (Orpt, 0) , , ·., .• ,.,,,, 2 . 00 

KENRUS Box u a.s 
St a t en I s l and 
New York 10309 

27 PLASTICS 
CASTOLITE pours like water. hard

ens like glass. Without heat. Embed na
tural flowers. photos. col.ns. Many other 
moneymaking projects. Manual 25c. 
CASTOLITE. 70/ 102-M. Woodstock. Ill!· 
nols 60098. 

LARGEST Plast ic Bandlcra! ts. SupplY 
catalogue SI.OO (refundable). R. P .B . 
M!g .. :14-P Winter, Stam!ord, Connecti
cut 06905. 

30 GARDEN SUPPLI ES 
& EQU IPMENT 

TREES. Plants sick? Free Sample! 
VIta-Spike- IPS>. 3527 Aquila. Minneapo
lis. Minnesota 55426. 

31 FLOWERS, PLANTS & 
NURSERY SUPPLIES 

GINSENG Brtnglnr $18 pound. Have 
seeds. roots. Goldenseal. Pull Informa
tion. G. Collins. VIola. Iowa 52350. 

CARNIVOROUS (Insectivorous) Plants. 
28 kinds. Dlustrated catalog. 25c. 
Peter Pauls, Canandaigua. N.Y. 14424. 

"FLOWER Trefiise· Piiiilters. Whole
sale Catalogues. sot. Ilsley Co .. Box 457. 
Augusta. Kansas 67010" 

32 REAL ESTATE 
GOVERNMENT Lands .... . Low a.s 

S3.50 acre! Millions Acres Throughout 
U.S. . . . Canada I Free Details I Land 
Digest. Box 11071-S. Indianapolis. Ind. 
46201. 

NEW FALL & WINTER CATALOG 
F REEl New 19'10 Fall & Winter Real 

Es t ate Catalog. Hund reds of barsnlns l.n 
farms. ranches, retirements. business, 
Investment & r esort property In many 
states. Actual property photos I Write Cor 

FREE copy today! SAFE-BUY Real 
Box 589-PS. L.lttle Rock. 

, Canada. 
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eE A 8 .. 0 K -~ REA• r,..,.~~E ----...,. 
PAYS BIG! Be Your Own Boss Jn • Pleasant Career 
Graduates report substant ial income. Men ,.111 
and Women, all ages, prepare quicklY and ~~~ 
easily. Course covers sales and related nus 
subjects. Diploma Awarded. Study at home MOW 
o r in major cities. Sen d NOW fo r BIG 
FREE Book. No oblicotions. Accredited member 
National Home Study Council. G.l. Approved. 

WUV IER SCHOOL OF aUL UTATIE 
3523-KII BrlllllwaJ Kaasaa Cir,, Mo. 14111 

LAND! EASY TERMS Jess than bank 
rates. Northwest Timbered Acreages as 
low as $950 Total Price. 5-10·20-40 Acres. 
For People who love the Iand-A tract 
or Recreation Land to have for your 
very own! In Northern Idaho. North
eastern Wa.shtngton. and Western Mon
tana.. In the heart or lakes and big r a.me 
country. All covered with growing tim
ber. Access and Tit le InSUrance with each 
t ract. Thl.s Is select land with natural 
beauty. recr eational and investment val
ues. Plan Cor the future and retirement 
r ecrea tion. We have tracts of many tn>ea 
and sizes from which to choose. Includ
ing beautiful Northwest Water!ront 
property. Your Inspection Is welcomed. 
Write us for free uat. mapa, and com
plete Information . Write to: Dept . WC. 
Refor estation , Inc. P .O. Box 106. Op
portunity Station . Spokane, Washington 
99214. 

FREE CATALOG! Exciting Pa.JJ-Holl
da.ys edition! Over 4.500 properties de
scribed . p ictured- Land. Farms, Homes , 
Businesses-Recreation, Retirement. Se· 
lected Best thruout t he U.S.! 70 
Years' service , 541 Ofllces, 40 states 
Coast to Coast. Mailed FREE ! rom t he 
World 's Largest ! STROUT REALTY. 
60-ZB E. 42nd St .. NY. NY 10017; 7- ZB 
S. Dearborn. Chicago, Ill. 60603; 521-ZB 
E. Green. P asadena, Cali!or nla. 90013. 

OCALA FOREST CAMPSITES 
DEEP In the heart or the Great Oca la 

National F or est. Excellent bunting and 
llshlng. Free maps and photos. (Un
available In states requiring separ ate 
rerlstra.tlon) AD70LB710E. W.H. Vernor, 
Inc.. Dept. Y. Deland. Florida. 32720. 

$1 ACRE - Ca.na.dlan Border - hun
dreds campsites. Islands. farmlands. di
rectly from tax authorities. (Non-prollt) 
Lists , photogr aphs mailed. Re&'llter, 
Room 11. 110 Church Street. Toronto 1. 
Canada.. 

CANADIAN Vacation Lands; Pull price 
$385.00. 40 acres. $10 month. Suitable 
cottage sites, h unting, flsblng . Invest
ment. F ree Information. Land Corpara
tlon 3768-D Bathurst. Downsvlew. On
tario. Canada. 

GOVERNMENT Lands . . . low as 
$1.00 Acre! Millions Acres! For exclusive 
"Government Land Buyer's Guide" ... 
plus "Land Opportunity Review" listing 
lands ava ilable t hroughout U.S.. send 
$1.00. Satisfaction Guar anteed! United 
Lands. Box 19107-FK. Washtngton . D.C. 
20036. 

NEW: Canadian oil leases. $1.00 acre. 
Free Information. Northern. Box 70-D. 
Montreal 206. 

--·~------------------
GOVERNMENT Lands Low as $3.50 

acre. Millions Acres! For exclusive 
"Copyrigh ted Report" . . . plus "Land 
Opportunity Digest" listing lands 
throughout U.S.; and Valuable 17x22 
Treasure Map of U.S.; send $1 .00. Land 
Disposal. Box 9091-PS. Washington D.C. 
20003. Satisfaction Guar anteed. 

CANADI AN HUNTING I FISHING 
PROPERTIES. from $9.00 an acre. 
Choice oropertles available across Can
ada. Acquired through estate liquida
tions. Low monthly payments. Ideal 
hunting. fishing. cottages. farming . tim
ber. minerals. Investment. Write for Cree 
catalogue. Canadian Estate Land, De
partment PSC11. 194 Wilson Ave., Suite 
101. Toronto 12. Canada. 

ARIZONA- adjoining Prescott Nation
al Forest. Ideal year round climate. 
TWo acres. perfect for home. cabin or 
mobile home. $1.495. low terms available. 
G.E. Sweeney. Glenarm Land Co .. 2233 
No. 7th St .. Phoenix 85006. 

FREE ... 232-page FALL-WINTER 
catalog. All types real estate coast to 
coast! UNITED FARM AGENCY. 612-PS 
West 47th St .. Kansas City. Mo. 64112. 

ADA 
from govern

. .. Fam-

33 SPORTING GOODS, 
FISHING TACKLE, ETC. 

PRD ... Wholesale Catalog, Beads. 
Spinners, Lure Parts. Sinker Molds. 
J~s. Reels. P tnnySI)Or ta (PE) Toledo. 
Ohio 43814. 

FISHERMAN'S Dream Boot-Free 170 
pa~res Sweetest packet-size ca t alog ever. 
Do-It-Yourself stu1r ralore; Net Mat
Ing. Rod Building. Sinker Ca.sttnr . 
Worm Moulding . F ly Tyln r . Fish Smok
Ing . Bait and lure components-Every
thing 1 Latest tackle 'n gadgets. Netcr&!t 
Co .. Box 5510. Toledo. Ohio 43613. 

to make plastic llshtng worms. 
Sell Cor up to $1.00. Big 

Us and formula. $2.00. Poco 
Dept 140. P.O. Box 5046, 
30906. 

ONLY $275 uch 
9" OVerall Length 
5" When Closed 
• Opens instantly 
• Sh.,p•nd 

Toush 
• St•lnless 

Steel Bl1de 

Catalos Peatur
Golf Equipment, 

Box 241-

O penS< 
cat;Uy and 

locks auto 
matically to 

prevent acc:l .. 
dental e lordng. 

R azor sharp 
tOUJth Atalnless 

st.oe1 b l 11rle for re
ltnhlo u~e and hard, 
IOnR' 1'\CM'ICC. Money 
t»>ek In :S cl4YH I f n ot 

toOnt.l.~tflcd. Send 12.76 
'''u"' 2~c to cover pos t· 

RU'o nnd hRnd ltnc. 

WESTBURY SALES CO. 
r.o. BOX 434, WESTBURY, N.Y. 11590 

om. L-78-PS 

LD PETS 
LIVE Seahorses. marine spectmena 

aquarium supplies. I llustrated ca talor 
25c. Marine. Box 248-07. Dania . F lor
Ida 33004. 

38 BIRDS & ANIMALS 
$500-$800 MONTHLY. Raise smalt'!iii= 

oratory-breeding stock Cor us. We supp lY 
equipment. breeders and lnstructlona. 
Illinois Research Farms. Dept. SP B-11. 
Barrtnrton. Illinois 60010. 

RAISE Rabbll4 Cor us on $500 month 
plan. Free details. White's Rabbitry. 
Mt . Vernon . Ohio 43050. 

MAKE Big Money raising chinchillas. 
rabbits. guinea pigs Cor us. Catalog 25c. 
Keeney Brothers Farms. Inc .. New Free
dom, Pa. 17349 or Summerfield. F la. 
32691. 

RABBITS: Meat. fur. show. Learn 
modern methods. $2.50. Sample 25c. 
Small Stock Magazine "S". Marshall. 
Wisconsin 53559. 

AMAZING 
PROFITS 

From o buHineaa o f 
)'OUr own paylng you 
t5 J 0. 0 00 ,yenrly - •nd 
more - ral11tru: An~rora 

ltnbblt Wool n ncJ Ortedlng S l·Oc k for us. 
Start todn,v by rtendlnlol' your name, ad· 
dre""~" anft :l:Sc In cotn tor ctet.RIIR. 

AMERI CA N ANGORA COMPANY 
Malta - D ept . PS - M on t a na 59538 

Established In 1929 

PET Hobbv Book 50c-950 pictures. 
" Everythtnr- You Name lt." School 
Observation Incubator S25.00 airmailed . 
Bulletins $1.25 each: Falconry. Peacocks. 
Canadian Honkers. Puppy Buyer List. 
De-Scenting Skunks. Teaching Crows to 
Talk. Color P oultry Book $2.50. Strom
herr's Pets Unlimited. Fort Dodge 59. 
Iowa 50501. 

39 EARTHWO RMS, 
CRICKETS, FROGS 

E A.RN Money ralslnr llshworms tor 
us! Exciting details !ree! Oakbaven-1 21, 
Cedar B ill. Texas 7510t . 

GROW Flshworms. Outstanding new 
Breed produces great pro!lts! Free Lit
erature. Pain's Hatchery-27. Edison. 
Georgia. 31746. 

HYBRID Redworms - 5.000-SlO.OO. 
20.000-$20.00. P ostpaid with raising In
structions. Brazos Bali Farms, Rt. 9, 
Waco. Texas 76705. 

40 HUNTING & FISHING 
INFORMATIO N 

LIVE Traps !or animal. bird, llsh . 
Fr ee ca.talo11. Mustang-NC76, Box 10860. 
Houston. Texas 77018. 

42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 

F REE Ca ta logue ! Thousand& war sur
plua optical barralns. Lenses. P r isms. 
Telescope•.. Blnoculara, etc. J aegers. 
891G Mt:rrlck Road, LYnbrook, New 
York. 

BINOCULARS Direct from Manufac
turer. Finest Quality. Tremendous Sav
Ings I Catalog 50; . refundable. Koyu. 3880 
Crenshaw BlYd., Loe Anselea, Calli. 
90008. 

SCIENCE Bargatnsl Lenses, T ele
scopes. Binoculars. Microscopes. Klta, 
Parts. War Surplus. Send $1.50 !or be· 
g inners' 10 lens t it with Instruction 
booklet. Order Stock 2-CN. Request Free 
148-page Ca talogue CN. Edmund Sclen
tl11c co .. 300 Edscorp Bldr .. Bar rington. 
New J ersey 06007. 

BINOCULAR. Rl11escope Sale I Pree 
color catalog. 100 Models $9.95-$:150.00. 
Write: United. 9043 South w estern 
BCAT 4316. Chicago 50620. 

TELESCOPES (rellectors ) complete 
kits. Other a.ccessorles. request Cree llt
era.ture. Criterion Manufacturing. Dept. 
PSlO. Ha.rUord. Connecticut 06101. 

ASTRONOMICAL CAMERA PLANS 
P ROFESSIONAL quality camera. Rev

olutionary design . easy operation. run 
size plans and Instruct ion. $3.00 or Cree 
Information. Ram, 12357 South Ashland. 
Box 58. Chicago. Illinois 60643. 

ASTRONOMICAL Boots, Star- At
lases. free Jist. Herbert Lu!t, Box 11, 
Bayside. New York 11364. 

43 GOVERNMENT 
SURPLUS 

JEEP and Gov't Surplus Buytn r Man
ual (Jeeps P ictured) 50c. Surplus Bar 
rain Catalogue 50c. Both Sl. Barratn 
Surplus, Box 789PS. York. Pa. 17405. 

1970 SURP LUS Army. Navy store II· 
lustrated ca talog. Send 25c (refundable 
with first S5.00 order) . Ruvel. 3037 N. 
Clark. Dept. 9- M. Chicago. Ill. 60614. 

JEEPS Typically From $53.10 . . . 
Trucks From $78.40 . .. Airplanes. Type
writers. Boats. Clothlnr. Camplnr. 
Sporting , Photographic, Electronlca 
Equipment. Wide Variety, Condition. 
100.000 Bid Barpl.na Direct Prom Gov
ernment Nationwide. Complete Salea DI
rector y and Surplus Ca talog SI .OO (De
d uct ible Fir st S10.00 Order). Surplua 
Service, Box 820-B, Bolland, Mlchtran 
49423. 

GOVERNMENT Surplus How And 
Where To Buy In Your Area . Send $1.00 
To Surplus ln!ormatlon PS. Headquar
t ers Building, Washington. D.C. 2003&. 

JEEPS Prom $52.50. Typewriters 
Prom-$4.15. Cars From-$31.50. Walkie
Talkies. Motocycles. Airplanes. Boats. 
Typical "As Is" Bid Bargains From 
Uncle Sam. Tremendous Variety. Excit
ing Free List. Write : Enterprlaes. Box 
402-58. Jamaica, New York 11430. 

JEEPS $50.00. Thousands Items your 
area. Catalog Directory $1.00. Barratns. 
Hawthorne. New York 10532. 

AMAZING SURPLUS BARGAINS 
Government Surplus never before of
fered! Buy !or PENNIES on the DOL
LAR! Bardware-Tools-Motors-Elec
tronlcs~ptlcs-Hobbycrart ! I llustrated 
Catalog SI.OO. RefUndable tlrst order. 
SEND TOD4Y! SURPLUS WORLD. 1025 
Chill Ave .. Rochester. N.Y. 14611. 

45 BODY-BUILDI NG, 
SELF-DEFENSE COURSES 

''MUSCULARIZE" 
THOSE 
ARMS 

w i th the 
Amazing 

NEW 

.. MUS-L-IZER" 
Use anywhere only minutes a 
day . Adjustable . Tone and 
ti ghten sagging muscles or 
develop stronger, larger, more 
muscula r a rms. Works grea t! 
Fits in briefcase-tough flex· 
ibl e rubber construction. 
Never·break handles. Complete 
with illustrated body building 
program. Satisfaction guaran· 
teed. Send height $4.98. 

MUS-L - IZER, 

" GIANT Arms." Dr. YOWII' I D. C. 
Revolutionary discOvery, $2. Satlafactlon 
or refund. Gaucho. Box 1761·S6. Chi
cago 60610. 

Fast ! Pree br~ 
Bodybut:dlng. Boz 

Dearborn. Michl-

fREE/ I I POWERfUL MUSCUS fAST/ 
Fantastic New Discoveries In the science 
of bodybu ildin g. Now, In the pr ivacy of 
your bedroom, our met hod will add lnchM 
of powerful muselea to arms. chest. shou l. 
den &. let s. Learn secrm on trimming the 
waist with ultra . modern methods-fast! 
Regard less of age, skinny or OYtfWel,ht, 
we can transform your bodY to phys oal 
perfection. Send for free brooh ure. UniYer
sal Bodybulldin1. Box 485-AIO, Oeartlorn. 
Mich. 481ZI. 



KARATE. Judo. Kendo. Tataml 1970 
atalogue. Oldest Dealer 35c. Judo 
me rlca, B200- 1090 Sansome, San Fran
sea. California 94111. 
FEAR No Bully! Master Authentic 

hinese Kungfu Unbeatable Techniques! 
efeat Within Seconds Any Attacker In
uding Giant Judo-Karate Experts. Free 
etails By Air. Write Asia's Greatest 
aster. Leongfu (B / 441 , 119 Anderson 
oad. Ipoh , Malaysia. 
"CATALOGUE-$1.00; Karate, Kung

·u . GungFu where men use the move
ents of Animals in Fighting; Historical 
eapons. Books. F11!s. Nerve -Touch

oughening-Macines-Or!ent East. P.O. 
ox 9047. Chicago. Illinois 60890." 
K UNG -FU- Free Literatures. McL!sa 
~terpr!ses. Dept. No. 711. P.O . Box 
55. Honolulu, Hawaii 96806. 
KARATE-complete instructions. 11-
s trated. only $1.25. Bales Co .. 650-PS, 

~etcalt. Escondido. California 92025. 

16 
I 

PROFITABLE . 
O CCUPATIONS 

~
FREE Book " 999 Successful. Litt le
own Businesses." Work Home! Plym
th 45-K. Brooklyn, New York 11218. 

I FREE ca talogs. Repai r air cond!t!on
~g refrigeration. Tools, supplies. full 
s tru ct!ons. Doolln, 2016 Canton, 
alias. Texas 7520 I. 
HOW to Make Money Writing Short 

aragraphs. Information Free. Barrett. 
ept, C-86-K2. 6216 N. Clark. Chicago 
626. 
BIG profits in becoming a supplier to 
ajor Industry through electroplating 

n_a l! parts and metalizing non-metal
s. Write for free particulars: Mason. 
12 Jarvis, Room CM-3-H. Ch!caro 
626. 

7 BOOKS & MAGAZINES 
FREE list! low cost self-improvement 
oks write Crist! Books. Box 20462. Los 

nge les. Call!orn!a 90006. 
1001 FREE Items!! Full Details Sl.OO. 
t~~fooc3i~~~o~:f~·32U~.2 N.E. 29th 

I FREE! Send tor Illustrated Brochure 
f Popular Self-Improvement Books. 
uccess. Wealth . Happiness. Gifts Ga
)re. 1572P Willowdale. San Jose. Call
?rnla 95118. 
1 HIGHER Income. Security and Power. 
56 page Book "Thinking Big" reveals 
!crets that make men Rich! Send $2.00. 
,JJen Gifts. 163 Baker Ave.. Groton. 
1onnect1cut 06340. . 

BACKDATE MAGA
needs . Midtown Box 

New 
any book In print at a 

from list price. Send quarter 
!'e':!'-2!.'!· Helm. Box 1731-F. Yakima .. 

"TAKE." fascinating new board game 
or all ages. Taxes strategy skills of 
bess players. children swiftly Jearn how 
~mbers behave. Complexity adjustable. 
end $5.95 to Academic Games Associ
,tes (Room 3l . 430 E. 33rd Street . Bal
lmore. Md. 21218." 

:9 JOKES & NOVEL TIES 
' PEACE Buttons. 350 novelty buttons. 
umper stickers. catalogue JOe. Harri
bn, .Box 233P. Bethpage. N.Y. 11714. 
ITCH and SNEEZE powder. Both for 

~.00. Send :;our orders to; TAM Enter
Irises. Dept. Itch-1. Box 66278. Los An
~Jes. California 90066. 
PRACTICAL Jokes. Novelties . Magic. 

latalog JOe. Spotlite, Box 1773A. Tex
<kana . 7550~1~.-=~~~~~~~~------

~ R E E MAIL THIS 
COUPON TODAY 

DO 
E.B! Wodd F•->u C.Uiol a/ hud>-to·s~-t ~llillt. H~ Scien«l 
Ekdronia.. SpOre&. A•">lib ll.c-ftll. ~ Alli.nlll._ fUIWlit Jew11lly .. . 

lalpinl. w.,.,. ,.n in t"olor. 5•114 10<1 m4illl"'l coJt. 

a;:, No Lnttf NtCtSSiry. Send Ad whh Name & Addreu 1 
HNSON SMITH tO., O.,tC .1 lll o Ootnl;~ Mkll. 41224. 
• - ... TIU,"OUT ··-·IIIAILTOOAV __ _ 

MAGIC TRICKS, 
PUZZLES, ETC. 

I BE A Mastcian ! Two booklets explaln
Gg sixty-eight tricks plus large protes
lonal c.atalog. $1.00. Magic . Inc .. 5080 
oincoln. Ch icago. Ill1nols 80625. 
HOUDINI Magic Catalog!! Wor ld's 

rea test! I Our 31St Anniversary I I Rush 
k. Free Secret Trick Included II House 
t 1000 Mysteries. Dept. PS70. Fort Lau
erdale, Florida 33308. 

WORLD'S finest professional magic 
Joker Novelties. Giant 111ustra ted cata
log lOc. Top Hat. Evanston. Ill. 60202 . 

COMPLETELY !llustrated 84 Pa1e 
Catalogs, 25c, Manhattan Magic. Box 
334-S. N. Y.C. 10011. 

UNFATHOMABLE Tricks Professional 
Magic Catalog. Rush 25¢. Startling En
tertainment. Gitts Galore Magic. 15728 
Wlllowdale, San Jose. California 95118. 

NEW 1970 catalog. 500 Tricks . now 
ready ! Send lOc for catalog showing 
latest magic for pocket. parlor. stage. 
Douglas Maglcland. Dept. 12. Dalias 
Texas 75201. 

MAGIC Catalog. Wor ld 's fi.nest. 3000 
tricks (340) pages $2.50. Beginners. 
amateurs. professionals. Kanter's. P-200 
South 13th St .. Philadelphia. Pa. 19107. 

HOT Gum Free with Magic-Joke-Party 
Catalog. 10¢. Seal, Box 505A2. Elgin, 
Illinois 60120. 

FREE Trick and magic catalog 25c. 
Ma~~· B!?_X 329, Evanston. Ill. 6020'-;4::,. ::-

CATALOG :27, 190 pages 25c. 1.500,-
399 Tricks. Jokes. Novelties. Elbee, 7408-
s. San Antonio, Texas 78207. 

51 COINS & CURRENCY 
BARREL of Pennies found on ranch! 

All before 1956 (mostly " S" )- Includes 
Indianheads! 50 mixed $2.00. Harris, 
2775G Park. Santa Clara. Callf. 95050. 

NICKELS: 25c Each. 1920P to 1930P, 
1935PDS. 1936PDS. 1937PDS. Bedrln, 

!25th. North Miami, 

un
coun-

a COPY of 
or coin 

America. Littleton Stamp & 
Inc.. Dept , UF-2, Littleton, 

. 
sample bag of 

Box 1778. 

CANADIAN Cents George VI 1937-
1952 complete-17 different in album 
$2.00, Guaranteed. Bonanza. Box 2037G. 
Santa cruz. California 95060. 

GIANT Coin replicas tor wa!l decora
tion. Write: Earl's Gifts. 817 New York. 
Martinsburg . West VIrginia 25401. 

TEN Indianheads $3.15; Five V-Nickels 
$1.50; S!lver Dollar $2.95; Bargain Lists! 
Coins Wanted! Fairway, 121-R. Rye, New 
York 10580 . 

U.S. SILVER Certificates: Ones S2.00. 
Fives $9.00. Tens $17.50. Coin Lists Free. 
Sayers. 1000 Unaka, Johnson City, 
Tennessee 3760 I. 

100 INDIAN And Lincoln Cents. 1920's 
and older $5.00. 40 Mixed Buffalo Nick
els $5.00. Wesley Rood. West Union. 
Iowa 521~5. 

UNITED STATES Coins! All types 
mixed Grab-Bag style. Values $6.00-
$60.00. Send $4.00. Coin Surprises. P .0. 
Box 532. Dearborn, Mich igan 48121 , 

LINCOLNS: 1939S through 1955S; 
SI.OO. 1950S through 1954S. 1960-SD; 
25¢. Pricelist alone. lOt. ColnVU!e. Box 
394. Tarrytown. N.Y. 10591. 

FIFTEEN Different "S" cents. Sl.OO. 
Sellout List. 10¢. Jim's. Box 2043MO. 
Louisville. Ky. 40201. 

SCARCE DATES 
Lincoln Cents-15e each 
09P 14P 17P 170 JRP tRO 190 
l!IS 2'90 20S 21P 25S 26P 27P 
z;n ZRn 291> 29S oon ~o~ 34l> 
&in a.s~ ar.o ~ns :l7n a;s asP 
~S 41D .t2S 43P 431> 43S 47f' 
4~S 49!-\ fi2P MP f~S 
-lN Hour Shlpm(.'nt-Sati~
r:H.:tlon A.ssure-ct. Otdors Wl
ch.•r $.') .00 ndd :!Oe J)O,..tugc , 

MONTEREY COINS, 
Box 10 2 6 8, 

Alameda Branch, A :buqu er que, N .M.87114 

COLLECT Interesting . colorful World 
Paper Currencies. Twenty different un
circulated S3.90. M. Tiltus. Box 259. 
Menlo Park. Ca. 94025. 

ROOSEVELT Dime Specials. All Very 
Good Or Better. 1949S-80c. 1955-$1.50. 
1955D-65c. 1955S-40c. All other dates are 
25c each. Complete Set of 55 Different 
With Album for $14.50. Satisfaction 
Guaranteed. Bryson Inc .. 612-B White. 
Toledo. Ohio 43605. 

1909- VDB LINCOLN $1.25. Price List 
25c. Village Coin Shop. Dept. P, Plai
s tow. New Hampshire 03865. 

"S" PENNIES. 1941S Through 1970S. 
$1.25. Morehead. 2080 Houston. Thou
sand Oaks. Calif. 91360. 

HOW to collect coins tor investment 
and profit. How to get s tarted . . Book· 
Jet only $1.00. Order from J . D. Weber , 
1319 Worley Ave .. N. w .. Canton. Ohio 
44703. 

LINCOLN CENTS 
SCARCE DATES (Circle Dates Wanted) 

lUl.JP 170 190 l:J:S :!OO 20::i 21P 23::i 260 
1!l2'71J 2KlJ 290 29S ~00 30~ 341) 351> Sli...; 
l i'36U a6S :-tiD :{7S ;{!)S 400 40S 41$ 42S 
194l-JP 4l-Jl> ¢lS 44S tii~ 4~~ 4iS 4~q 4!1S 
1950S !) IS ii2P r.<>$: li:t~ r.tP .;4~ flOn S. O 

6 for $1.00 13 for $2.00 21 for SS.OO 
29 f or $4.00 OR Circle all 44 for $6.00 

TIPS ICO COIN CO. 
6837 Klami Sl, Tucson, AtiZOIII 15715 

GIANT bargain List, lOc. (Refund
able). Economy, Box 227. Mansfield, 
Massachusetts 02048. 

52 STAMP COLLECTING 
FREE! Big Bargain Catalog-New Edi

tion Hsting t housands of bargains in
cluding U.S. & B. N.A. stamps, packets, 
albums . accessories and suppl!es. Also, 
fine stamps from our approval service 
which you may return without pur
chases and cancel service at any time. 
Jamestown Stamp, Dept, El!OPS. James
town. New York 14701. 

U.S. Mint Specials! Flag Set Complete. 
$1.00; 1c, 2c, 3c Famous Americans (21 
different). $1.00. Free list. Brooks. 2601 
Avenue "U", Brooklyn, N.Y. 11229. 

NUDES set ( 4)-Unusual Approvals 
IOc. Atlas. Plainfield. Racine . Wisconsin. 

ONE Cent a Stamp. Write tor a Jumbo 
book of foreign stamps at lc each, 
mounted in Scott order. Bullot Philatel
ics . 6815 Bay Parkway, Brooklyn, New 
York 1120t . 

Collection. 32 
over 50 years 
Czarist Issues. 

$2 .99. Special 
tor only lOc! 

GG-6. Boston, 

Unit
with 

Brooklyn, 

l Oci Air-
strange 

up each! 
Plus unusual stamps to Buy 
any or none, return balance, cancel ser
vice anytime. MYSTIC STAMP CO .. 
Camden 55. New York 13316. 

ABSOLUTELY Free United States Mint 
Souvenir Sheet When Requesting United 
States Approvals. K&B, Box 70, Brook
lyn, N.Y. 112:13. 

"AFRICA." 25 beauties, IOC. Approv
als. Gorllz. Box 1815CS. Naples, Flori
da a3940. 

YOURS FREE! 20 Almost Rare Stamps 
from 12 Lost Nations-Most a Halt-Cen
tury Old! Nations overrun by Invaders 
and never freed again. Stamps so ap
pealing that experienced and beginning 
collectors a11ke w111 want them. You get 
110 other stamps from Britain's Lost Em
pire plus Illustrated Album to keep as 
a Bonus should you buy $1 from our 
Aporoval Selection. Or return Album and 
110 stamps with selection and buy noth
Ing, Cancel Service anytime. But Lost 
Nations stamps are yours to keep I Send 
IOc for postage while supplies last. Ken
more. Milford LN 590, N. H. 03055. 

GIANT Stamp Collection Including: 
Astronauts. Sate111tes, Moonrockets, Boy 
Scout issue. complete U.N. Set. recent 
O lympic and Sport issues from many 
countries. etc., Plus Big Stamp Diction
ary and Approvals. Everything. lOC. 
Stampex. Box 47RP. White Plains. N. Y. 

UNITED States commemorative collec.
tlon containing 33 d!fl'erent-IOc. Ap
provals. White. 516-W Avenue L, Brook
lyn 30. New York. 

80 DIFFERENT U. l:l. Stamps. Includes 
1943 Flag Stamp of occupied Nations. 
Only 25c. Approvals included . Willett 
Co .. Box 338-Y, Yorktown Heights, New 
York 10598. 

100 DIFFERENT United States 
Stamps. Only 25c with U.S. Approvals. 
Shelron. Box 547C. North Miami, Flori
da 33161. 

FAR East Assortment- Viet Nam. Ja
pan. Korea. Formosa and others only 
tOe with world wide approvals. Clark 
Stamps. Dept. 58V. Muskegon. Michi
gan 49444. 

RARE Old U.S .. Famous American .... 
Flags, Commemorattves on approval. 
Gl!t with approval purchase. lOc han
dUng, Metropolitan Stamps, Box 312-
PNC. Jackson Heights. New York 11372. 

500 DIFFERENT Stamps 35c. Request 
Approvals. Stamps. Box 4155S. Tulsa, 
74104. 

FREE-Fifty Different Australia when 
requesting approvals! Send 8c postage. 
VALUE. 10209 Tenbrook, Silver Spring, 
Maryland 20901. 

CLOSEO __ U __ T~S~a7Je~!~U~n~b~e~l~le-v~ab~l~e~l-ow
prices. Generous lot Sl. High value pack
et S2. List Free. Persile, 436 N.Y. Ave . . 
Brooklyn, New York 11225. 

"APPROVALS of quality at unbeat
able prices. Global Society. 556AG East 
Oakey Boulevard. Las Vegas. Nev. 89105. 

10 CANAL Zone 2Sc. Approvals. 
Merkel . 30 Grandview. South HadleY 
Falls. Massachusetts 01075. 

NEW Issues-Free Weekly Illust rated 
Hst. Brooks. 2601-P Avenue " U," Brook
lyn. New York 11229. 

STAMPS and Coins wanted. New ser
vice gets you top prices. Particulars 
Free. Dryz . Box G9209. Treas ure Island. 
Florida 33740. 
- FREE! Postage Stamps Worth $10.00 
at catalogue prices. This Unique "get· 
acquainted" gift of 300 All Different 
g iant 20th Century Topical collection 
ot carefully selected stamps, featuring 
tales of advent ure-love-hate-mystery 
- dictators- Uberators-sports-art-etc. 
yours Free! Hours of p le.asure. Money 
saving Booklet included. Adults only, 
Other stamps for Inspection enclosed. 
Prasek Co.. Inc.. PSI!. White Plains, 
N.Y. 10601. 
-·-PICTORIAL COLLECTION . p lus gor
geous topical set! Over $3.00 catalog 
value, only 25c. Other fascinating stamps 
to examine. Buy any or none. return 
balance. Romar Stamps. Box 8642, Kan
sas City, Missouri 6Ul4. 

RUSSIA- Airmails. Pa.lntlngs, Rock
ets. Sports. 25 others. !Oc. Approvals. 
Gouge, Box 88-SN. Elizabethton. Tenn. 
37643. 

"SPACE"-Fantastlc Collection: lOci 
Approvals. Shaw. Drawer E-72. Monte
vallo. Alabama 35115. 

STAMPS Free! New Issues - New 
Countries - Triangles - Rockets -
Olympics - Scouts - Birds - Flowers 
- Animals - Also old Canadian and 
U.S. Stamps, Plus complete 11Justrated 
Canadian Stamp Catalog. Send lOc tor 
mailing. Gray Stamp Co.. Dept. B . 
Toronto. Canada. 

FANTASTIC Triangles, Diamonds. 53 
others. 6c. Approvals. Longhorn Stamps. 
Lubbock. Tex11s 79410. 

EXCEPTIONAL 125 Different with 
Triangles. commemoratlves . cat. $3 .00. 
Everything 10¢. approvals. Reeves. Box 
597-P, Miami, Fla. 33137 (ttw) 

WOW! 110 All different Germany lOc. 
Commemoratlves. Airmails. High Values . 
Big catalog. bargain lists. Also. fine 
stamps from our approval service. which 
you may return wit hout purchases and 
cancel service at PtlY t ime. Jamestown 
Stamp, Dept. AllOPS. Jamestown. New 
York 14701. 

EXCHANGE. Send 100-200 di.fl'erent 
stamps with 25c. Receive different. John 
Patterson. Lancaster. New York 14086. 

10 Dfr'F'ERENT mint U.N. 25c. Ap
provals. Gordon Davison. Henniker. New 
Hampshire 03242. 

OLDER UNITED STATES approvals 
to adults only, Intriguing, worthwhile . 
Engle. Box 208S. Lowell. Mich. 49331. 

ADVANCED COLLECTORS! ! ! Quality 
U .S. and Foreign stamp approva.ls past
paid. Please state your Inter ests. Two 
references essent ial. Edward Roth, walk
er, West Virginia 26180. 

PENNY Approvals! Regardless Cata
logue I Kloster 4164-52nd St.. San 
Diego, Cal1fornla 82105 . 

100 OLD U.S. Stamps between 1861 
and 1935 $1.00. Rausch Stamps, 423 
Shepard. Mansfield . Ohio 441107. 

50 DIF'FERENT Old U.S . Revenue 
Stamps SOc. Winchester Stamps, Box 
1592. Mansfield. Ohio 44907. 

500 DIFFERENT Stamps $1.00 with 
a pprovals. Smith. 508U Brooks. College 
Station. Texas 77840. 

50 DIFFERENT U.S. commemoratlves. 
15c. Approvals. Cambridge, Box 2311, 
Heath. Ohio. 43055 , 

US. Bargain; 50 different lOc with 
beautiful world-wide approvals. Stamp 
Center, Kennebunk. Maine 04043. 

FREE Surprise collection sent with ap
provals. Jay, 1784 Union, San Francisco 
94123. 

250 DIFFERENT U.S. commemora
tlves with approvals. $1.00. Carstamps. 
12 Mockingbird Lane, Fort Smith. Ar
kansas 72901. 

FREE Mint Set. Approvals accompany. 
Mintco. Box 22092. Memphis, Tenn. 
38122. 

U.S. Plate Block Price List. Stamps, 
5000 Miami. St. Louis. Missouri 63139. 

"'INVERTED Error" Dag Hammar
skjold. 6c with approvals. Belmont 
Stamp. Wash ington , D.C . 20015. 

25 DIFFERENT South America! 
Sharp! IOc with approvals. Box 634-S, 
Station A. Richmond. Calif. 94808. 

RUSSIAN Space Collection lOc. with 
Russian Approvals. Snedco. Waldwick, 
New J ersey 07463. 

COLORFUL Collection Birds, Flowers. 
Animals. Three Mint Sets lOc. Approv
a ls . Dealing. Box 185, Long Lake. Minne
sota 55356. 

TEN Different Nudes: 20c. Approvals. 
Stamp Farm, 2S24. <;>xford, WI 53952. 

GREAT G!ft-$6 Buys First Day Ser
vice. Bateman. Lakewood. N.J. 08701. 

BEAUTIFUL mint set free wit h ap
provals. Bergman. 130 Avon. Malden. 
Massachusetts 02148. 

THOUSANDS of stamps. 1¢ up, Bo
nuses. Fisk . Box 35. Elmhurst " A"', New 
York. 11373. 

50 DIFFERENT British Empire lOt. 
Approval. Lakeview Stamps, Highgate 
Sprln,gs 1. Vermont 05460. 

WORLDWIDE Collection: 10 Complete 
Sets; Over 50 Stamps. Below Wholesale . 
25¢ . Introductory Approvals. Richley. 
Box 444-N, Dunellen. New Jersey 08~ 

TEN Sets. Flowers . Birds . Animals . 
Space. Fish. etc. 25¢ with colourful ap
provals. Stamp Importers. Peterboro, 
Ontario. Canada. 

25 DIFFERENT U.S. Air malls 25t. 45 
Different $1.00. Free pr!cellst. Eberling. 
105 Ft·anklin Avenue. Staten Island. New 
York 10301. 

FRENCH Art. "Sa vole Painting" 25c. 
Request Worldwide Approvals . C & F 
Stamps, 655 Forbes Street, East Hart
ford. Connecticut 06118. 

TRADE In Your Duplicates! (Toward 
Our Foreign Approvals. ) Complete In
formation 10c with Approvals: NFK. Box 
98-S . Newton Highlands. Mass. 02161. 

MILLIONS Foreign Stamps 2c each I 
Send for gigantic approvals! ABC. Box 
6000-PS. San Francls<'O. Calif. 94101. 

FREE duplicate exchange. Details lOc. 
approvals. Belden. Box 4175c . Dearborn. 
Michi~tan 48126. 

50 U.S. OLDER Commemoratlves 25¢ 
with approvals. The LaDows. 631 N .W. 
~1st Ave .. Hollywood. Fla. 33024. 
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BALTIMORE; Scarce Christmas over
print Free. With Approvals. Wright's. 
Box 2122. Hagerstown. Maryland 21740. 

FREE Nudes! Five different nude 
paintings plus beautiful selection on ap
proval. Just send your name and ad
dress to Roll. Dept. PS9. 15900 Trask 
River Rd .. Tillamook. Oregon 97141. 

14.000 DIFFERENT! Amazing new 
plan builds your collection systematical
ly, Country by country. Only 50c weekly. 
Ware. Monroe 70. Connertirut. 06468. 

FREE "Mona Lisa" painting issue. 
Approvals. Williams Stamps. Box 1281-
SC. Pawtucket. Rhode Island 02862. 

1500 FOREIGN Sl.OO; 5000 $3.00; 9000 
$5.00. 1000 pre-1945 foreign $3.00; 5000 
$12.00. 5000 USA. contains airs. dues . 
19th Century. high values. presiden
tlals. revenues. etc. $3 .00. 50 USA rev
enues $1.00 . No approvals. Meyers. 5321 
Fleming. Rlchmon~ CaUfo_r._,n:_:i:::a,:.,· :=--:-:-:-

100 CANADA 25c. Excellent value. Ap
provals. Continental. Limehouse. On
tario. Canada. 

50 DIFFERENT Canada. IOc With ap
provals. Oroszky. P.O. Box I. Sarnla. 
Ontario. Canada. 

54 RADIO, TELEVISION, 
HAM EQUIPMENT 

--36-¢-:T=u=B=E=s . Radio & TV! Free Li;t. 
Cornell. 4217-S University. San D~egu o. 
California. 

HEAR Pollce•Fire Radio Dispatchers. 
Stamp brings catalog of official "confi
dential" directories of dispatcher chan
nels. Communications. Box 56-PS, Com
mack . N.Y. 

LINEAR. AMPLIFIERS; " Hawk" 25 
watts-$59.95; "Raider " - 100 watts -
$139.95: •·Maverlck-250" - 250 watts -
$244.95. AM/ SSB. "Scorpion" 50 watt 
12 Volt mobile - $99.95; "Bandit II" 
100 watt mobile - $169.95. 20-35 mega
c~·cles. riilegal Class D 11 meters.) Deal
er inquiries Invited . D&A Manufactur
Ing Co .. 1217 Avenue C. Scottsbluff. Ne
braska 69~61 

55 HI-FI, STEREO, 
ELECTRONICS 

SLEEP-LEARNING Kits - endless 
tapes, timers. complete outfits. Catalog 
free. SLRA. Box 24-SB. Olympia. Wasb
ingtcn. =:::.:.::..--=-=-=:--:=:::-:==--- . -- -FREE-FREE--FREE 

FREE- FREE- FREE- FREE 
SEND in for your FREE one year sub

scription to Olson Electronics' fantastic 
value packed catalog-unheard of low. 
low pri~es on brand name speakers . 
changers. tubes. tools . ste•·eo amplifiers. 
tuners. CB ancl other values. Credit plan 
available. It )'OU have a friend Interested 
in electronics. send his name and ad
dress for a FREE subscription also. 
Olson Electronics. Dept. KK. 260 S. 
Forge St ,. Akron. Ohio 44308. 

FREE Electronics catalog. Tremendous 
bargains. Edu-Kits. Department C-728A. 
Hewlett.;. ~~-w . .York 115::.:5:.:7c:.· ____ _ 

ELECTRONIC kits- ampllf!ers- pre
ampliliers-psychedellc strobe lights
metal detectors- color organs- digital 
Instruments-guitar amplifiers. etc. Free 
Catalog. SWTPC. Box PS 16297. San 
Antonio. Texas 78216. 

PSYCHEDELIC light flashers. Close
out $1 .00 ppd. Marks Enterprises. ?101 
Wallis Avenue, Baltimore. Maryland 
21215. 

IMAG INE W ALK
IN G A R OUND 
YOUR OFF ICE OR 
H OME & CARRY· 
lNG ON A P H ONE 
C ONV ERSATI ON! 
1'111~ lll''*<'i!>iOn 
t·omt»U..' l tr:ml"i~
tnrlzt''l unil -.~lim· 
hwtt•s t lw rl l'\l:'d 

tn t•hont• '"''hilt.• '"'Ork· 
"::·~~~~~. ~~!:;/Y;:onr n:trt~· to nnsWt>r. 01 c·~lll!'t In ;\:o u r uflic•(• 

up t volun\t.• & :un·ont.• 
In th~ room can lwnr hoth ,.toe~ or the 
('Oil,·e 1-,.;0't t I on! 
In the omco. toecr<•tnrh.·N can llt<tt.~n In 
without dhoturhlng cHnv..-r!"atlon. at h o me. 
mot 1\('r ctn\ carry on :\ c•onv('t"!•Htt ton while 
wn..;hill~ d ishes 01· h \IUIIng bahy. 
IJ!-i(• :11 -.~o n~ an <"Xl€'n slon !'iJ>e.nk<"r . 
Aft H!\ nJus .soe po!(·tn.ge & hnndlinu . 
Bt•JH. I'S · 2 
Cot~mbane House, 7440 West Colorado 

Drive, Lakewood, Colorado 80226 

56 PHONOGRAPH 
RECORDS, TAPES 

FREE CATALOG-cASSETTES. All 
Labels. All Artists. at Fantastic Dis
counts!! AI Roseman. P .O. Box 16083, 
Philadelphia. Pa. 19114. 

TAPE Recorders. Tapes: blank or pre
record~d. Catalog 25c. Tower. Lafa~·ette 
Hill. Pennsylvania .!.9~4:.;4"'4"'. ---,-,-,-..,--

FREE illustrated catalog! Oldies but 
Goodies! 45 rpm. 1800 titles! Carol's. 
703 Rozas. Ville Platte, Louisiana 70586. 

166 I POPULAR SCIENCE 

OLD Radio Programs On Tape. Cata
Jog-35c. Joseph. Box 81. Webster. N.Y. 
14580. 

FREE Catalogues. 2000 hard to find 
unusual records. Rose's. 128 Breckin
rldge. Louisville . Kentucky 40207. 
Radio cartridge for cassette recorders. 

AM $9.95. FM $14.95. Conn. res add sales 
tax. Lamco Sales. 186 New Haven Ave .. 
Derby. Conn 06418. 

57 MUSICAL 
INSTRUMENTS 

LEARN Banjo-5-string Bluegrass. No 
music. Makes learning easy. Free details. 
Blaylock. Box 25-D. Marietta. Ga. 30060. 

VIOLIN and Guitar makers- send lor 
latest Free cat~alogue ot woods & acces
sories. International Violin PSO. 414 East 
Baltimore St . . Baltimore 2. Md. 

LEARN Musical Instrument of your 
choice-easy! New home stud~· tape 
course. Write for free brochure. Carver 
School. 7 Wes t !st. Dept. 21. Hinsdale . 
llli"ni~ 60521. 
-ACCORDIONS And Amplifiers. Excel
sior and other famous makes. Sa\·e 50%. 
Bu~· Direct. Factory Distributor. Terms. 
Trades. New-Used. Free Home Trial. 
Free catalog and Discount prices. Ex
celsior . Dept . P. 3147 North Luna . Chi
cago 60641. 

REBUILD A Player Plano! Details 
from Vestal Press. Vestal 8. N.Y. 13850. 

30' ; DISCOUNT Any Name Brand 
Mus ical Instrument. Free Catalog. Free
Port Music. 127C Sunrise H 'War. Free
port. N.Y. 11520. 

ACCORDION TUNING. Reeds cleaned. 
leathered. tuned. waxed. Piano accor
dions only. Arthur Westergreen. 13947 
Charest. Detroit. Michigan 48212. 

GUITAR. Banjo Makln~t. books plans, 
wood. necks. tools. List 25c. Wildwood. 
510 East. lith Street. New York. New 
York 10009. 

WHOLESALE Professional Guitars. 
Amplifiers. PA S~·stems. Free Catalog . 
Carvin. Escondido. California 92026. 

GUITARS amplifiers. Famous brands. 
Save 33'; . Free Catalogs. Write: Nation
al Wholesale Musical Instrument Com
pany. Box 23. Ol'rville. Ob lo 44667. 

VIOUNS. Guitars. String Instru
ments. Old or New Instant Strad Tone 
or Money Refunded. Do-It-Yoursetr 
S10.00 Student or Professional. Sgt. Rolex 
U.S.A.F. 'Re't. P .O. Box 2381. Las Vegas. 
Nevada 89104. 

GUITARISTS-chord-0-Matic "Dial' ' 
shows 1.001 moveable bar chords. all 
positions. Easy. $1.98. Trebb. 1236B-
18th . Lcraln. Ohio 44052. 

GUITARS. MANDOLINS. BANJOS. 
Complete stock of Gibson Martin gui
tars. FREE 66 page catalogue parts and 
accessories. Big savings. New York dis
count prices. Send 50c postage. han
dling. Eddie Bell Guitars. Dept. PS .. 
201 W. 49th, New York 10019. 

GUITAR Making Books. Imported 
Woods. Supplies. Accessories. Cat a log 
25c. GUITAR CENTER. Box 15«4. 
T ulsa . Oklahoma 74115. 

P•••••••••••••••••••••i 
: OVER 300 POPULAR : 
:Western & Country Songs: 
I I 

: Almost 1• Apiece : 
I ,., I 

I 
: There ore 320 I 
1 songs with this I 

offer w ith words I 
and music . Bet- : 

ter sti!lf 1 you w1l 
1 be able 

to accompany : 
yourself ond 
ploy each one I 

1 on the guitor I 
1 combined wit h the quick, easy A-B-C : 
1 picture method. 

1 
1 Play Guitar In 1 Week 1 

: Or Money Back : 
I Ploy a song the fi rst doy. No tedi- 1 
I ous proctice or exercises. You get 1 
I 320 songs, professional-type guitar 1 
I tun er, complete instructions with 1 
I chord selectors, all for only $3.98 1 
I postpaid (no C.O.D.'s!. It's Harry 1 
I Reser's own speed system with pho- 1 
I tos and chord chorts that guide 1 
I your fingers so you p loy any tune 1 
I the first day. A ll this comes to 1 
I you in 2 colored beauti ful books 1 
I which includes all the instructions 1 
I and 320 songs. Send only $3.98 now 1 
I while this introductory offer lasts. 1 
I You'll agree it is worth double but 1 
I you con't meosure in dollors the 1 
I pleasure you'll get playing t he g ui- 1 
I tor. A surprise waits for you. Send 1 
I today to 1 
:Terry Elliott, Studio PSG-11 1 
I lox 1918 I 
1 Grond Centrol Statio11, HYC 10017 : 

·------------------·-·· 
58 SONG WRITERS 

POEMS set to music. Sonp r ecoraed. 
Send poems . songs. Crown Music. 49-P 
West 32. New York 10001. 

POEMS. Songs. Wanted For New 
Songs and immediate recording. Con
tracts. Royalties. Weiss Music Company. 
1472-PS Broadway, New York . New 
York 10036. 

STOP wasting money on dead-end 
promises. Submitting songs to legitimate 
markets is easy! Learn Who . what. 
where, and HOW! All the facts- $2 .00. 
Gibbs. 340 S. 13th St.. Harrisburg. 
Penna. 17104. 

LET ME write the lyric to your song. 
Satisfaction guaranteed. Fred Pecci. 23 
Clinton St .. Everett. Mass. 02149._.,.-

SONGS. Poems Wanted! Accepted 
songs published. recorded a t our ex
pense! Talent 17-PS Longwood Road. 
Quine~·. Massachusetts 02169. 

POEMS wanted for songs. Nashville 
Music Product ions . Box 9001-M. Nash
ville . Tennessee 37204. 

POEMS and songs wanted by America's 
most popular studio. Tin Pan Alley. 
Broadway Productions Division PS. Lake 
Grove. New York 11755. 

59 IMPORT- EXPORT 
MAIL order. Import l.nformation. 

Catalog. Imported Items. $1.00 Refund
able. Sareco POB 582. Lawton. Okla
homa 73501. 

CLOSEOUT! Radios Sl.50. Records 
10¢, 1.001 items. Free list. Marco Import . 
PS-4 . Ashburn. Georgia 31714. 

60 BUSINESS 
OPPORTUNITIES 

IMPORT-Export opportunity. proftt
able world-wide mailorder business from 
home. without capital; or travel abroad . 
We ship proven plan for no rlak ex
amination . Experience unnecessary. Free 
details. Mellinger . Dept. D269B. Los An
geles 90025. 

$200.00 DAILY in Your Mailbox. ! Your 
Opportunlt,ll to Do What Mailorder Ex
perts Do. Free DetaUB. Associates, Box 
136-B. Holland. Michigan 49423. 

BUILD custom Cases at home tor 
pro11.t. Get orders by mall. We supply 
materials. instruction- everything. Free 
Home Business Details. CSCC. 696 1 
CSW. Hay,•enhurst Avenue. Van Nuys 
Call! or01a Q.!.:!..0::.;6:.;·-:-:::::--:--:c--:=--,-

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 Im
printed Catalogs. Free Dete.lls. BarJ aln
hunters Opportunities, Box 730-B. Hol
land. Michigan 49424. 

DEMAND Is high tor architectura l . 
topographical models. displays, Small In
vestment in eutaw! Machine starts you 
In profitable business. Free Details. 
Cutawl Company. Bethel. Conn. 06801 

$100.00 WEEKLY spare room .. Raise 
redworms odorless. SoUless way, Cbarlle 
Monran, Box 116-C. Bushnell. F lorida 
33513. 

TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rock-bottom prices. Closeouts. bank
rupts. Dropshlp merchandise. Automo
blles. Worldwide imports. Hongkong 
clothes. Free details. International Buy
ers. Box 16386-PSS. Portland, Oregon 
97233. 

VENDING Machine Catalog. Rake. 
523 PS Spriug Garden. Phlla .. Pa. 19123. 

EARN Money raising tlshworms for 
us. Write: Oakhaven-43, Cedar Hill. 
Texas 75104. 

MAGNETIC Sign Shop complete with 
Vac-A-Matic machine and supplies. 
Rapidly growing demand earns 900% 
profits at home ! Nationwide Plastics. 
Dept. LV. 4200 N. Panamint . Los An
geles. Cali f. ~~065 . . 

$25.00 HUNDRED Addressing. Pos
sible! Year 'round. Special Information 
Included. 25c and self-addressed stamped 
envelope. Cove. 627-BF Franklin , Clear
water. Florida 33517. 

MAKE SlO.OO Hourly. Demonstrating 
portable sandblaster. Inka. Box 66573 . 
Houston. Texas 77006. 

JOIN "Money Oetter's Guild" . Re
ceive hundreds , money-making. bus iness 
building propositions . Ideas. Work from 
home projects. Full year's membership 
on!)' 25c. Write: Digest. Postbox 839-S. 
Long Beach. New York 11561. 

MAILORDER! How anyone can pre
pare catalogs for S8 per 1000. Free 
Proof ! Oble-MKK. Brooklyn. N .Y . 11219. 

MAKE 2 to 3 times your cost whole
saling 1001 products. Gifts. Mall Order 
Specialties. Toys. Novelties. Carded 
Merchandise ... Guaranteed lowest be
low wholesale prices. Free home busi
ness details. SMC 6963-SSK. Hayven
hurst Avenue. Van Nuys. Cal. 91406. 

CLIP Newspaper items. SI .00-$5.00 
each. Details free. Walter. Box 1360-SA. 
Erie. Pennsylvania.---------

"FREE details outlining easy way to 
secure capital you need." Write to A.L. 
Enterprises Box 8106-A. Cranston. Rhode 
Island 02920. 

BIG Mone)·-maklng new greaseless 
donuts In kitchen. Everything furnished. 
Sell stores. Free recipes. S ummers Ray . 
Waseca . Minnesota 6093. 

BLACK Widow Sp ider Ranches needed ! 
Big gua•·anteed market! complete pro
gram Sl.OO <Refunda ble! . NBWC. Box 
260CPSI. Brigham _C:::~"l:·_ytah 84302. 

MAILORDER Book publisher wants 
dealers. Wonderful "drop-ship" propo
sition. Sample Imprint circulars tree. 
Nell H . Tasker. Shamokin. Pennsylvania 
17872. 

MAIL Baby Catalop imprinted with 
your address to New Mothers tor Big 
Profits! Details 25c. Volz-PS, Ypsilanti, 
Michigan 48197. 

WANT To Make Big Money At Home? 
$10.00 profit In an hour possible with In
visible mending. Make tears, holes dla
appear from clothing. fabrics. Steady 
year round demand from cleaners. laun
dries . homes. Detalls Free. Fabrlcon, 
1535 Howard. Chicago 60626. 

INSTALL Burglar alarms without pre
vious experience or costly equipment. 
Big profit. Free details. Nasco. 11071 
Massachusetts. Dept. D269B. Los An
geles 90025. 
- V- E N ri'O'I'=:N"'G_.-""M=a~c h::-;,1 n=e .-~N"'o,.-s"'e"I'l "'sn::-g:::-1. 
Routes earn amazmg profits. Big cata
logue Free. Parkway Corporation. 715-
PSB Ensor Street. Baltimore. Md. 21202. 

MAKE durable building plastic easy. 
Waterproof. Fireproof. Economical. Bays 
Laboratory. Cedaredge. Colorado 81413. 

MAKE Magnetic car signs. Write 
Route I. PS-49A, Bardstown. Ky. 40004. 

MAILORDER Selling; what. where. 
how. Doorbar. 3364 PS North West 35th 
Street. Fort Lauderdale. Florida 33309. 

IOO '; PROFIT! Sell engraved. lifetime 
Social Security Cards. FantastiC direct 
sell. mailorder . fund raising Item! Sam
ple . profit details. 25c . Volz-PSS. Ypsi
lanti. Michigan 48197. 

I MADE 540.000.00 Year by Mall order! 
Helped others make money! Start with 
SIO.Oo-Free Proof! Torrey. Box 318-F, 
Ypsilanti. Michigan 48197. 

NEW: Canadian oil leases. $1.00 acre. 
Free information. Northern. Box 70-D, 
Montreal 206. 

EARN S6 to $12 per hour sharpening 
saws and lawn mowers with ACME 
Sharpeners. Favorites of pros and ama
teurs alike for over 30 years. Free llt
erature-P.P. Box 4071 Station "C'' . San 
Jose. California 95126. 
::.:::I~M':'a.!!d~e=se::a~. o"=o'='o::.:. o7o~M-:-o-n-:-t,.-h,...ly--=b-y--m-all 
order-evenings only. You can too! Free 
Proof! Kingman , Box 723J. Montclair . 
New Jersey 07042. 

1000', PROFIT Bronzing Keepsakes. 
Free Literature. NBC-Box 11069-PS. 
Kans as City 64119 . 

HOW And Where To Get Capital. Get 
S500 to $2 .000 .000. Free lnformation. J 
Counselor-3 . Kerrville . Texas 78028. I 

BIG Profits from HOMEBUILDING 
F ree Details. The Mall Shop. 245 Molino! 
Ave. . Mill Valley. California 94941. j 

BOOK Sent "996 Millionaire Plans 
Odd. Unusual. Little-Known Busl- j 
nesses: · Work evenings and Saturdays. 
National-3. Kerrv11Je. Texas 78028. 

In-
come-easy An-
geles 90034. 

BIG PROFITS with mail order cata
log. Prepare your own tor pennies! Free 
details. Mail World Associates. 614\• 
Couevas. Biloxi. Mlsslssip_pl 3951 0.:._ __ 

SELL "Top" mall order products
Aise>-Un lque .. Advertising promotions!! 
Write: Garen's. Box 517-P, Xenla.

1 
Ohio 45385 . . 

TREMENDOUS $1.000.00 Profit From1 
1.000 Mailings! Exciting. New Products! ! 
Tested! Everything Furnished! Free, 
Guidance. Proot! George. Box 2188-PS. 
Cypress. California 90630. 

MAILOR.DER: Cataloqs, 100''; your . 
choice. $8/ 1000. Free J>roof! Specialty. 
Box 45PS. Lakeside. Iowa 50588. · 

RETIRE Before Fifty I Hal key did with 
seven "on-location". urgently needed 
services. Nationally advertised. Success-' 
tul worldwide. Serve homes. shops. mo
tels. offic.es. Institutions. No shop , no ex
per ience needed. We train . . . help 
finance .. . guide . .. back you . Gross 
$30.000 )·early with F irst serviceman. • 
We furnish servicemen's machines. Large 
profit Each serviceman. !Starting spare 
time . business profits Increase your Job 
salary . I Little over $1000 establishes your 
growing. lifetime business. Interesting. 
exciting. prestige career. Inquire Toda~· 
while territor)• open. We'll mall Informa
tion. Duraclean. C0-18N. Deerfield. Ill. 

ESTABLISHED 40-year house. form
erly state based. seeks count)' representa
tives. Receive and forward mall orders. 
A Stationers. Drawer 5350-P. San Anto
nio. Texas 78201. 

I MADE $17,000 ON ONE DEAL 
YOU Can Too! Complete Information. 
United Box 6284-B. Marietta . Ga. 30060. 

ADDRESSERS And Mailers needed. 
Send Stamp for information. Lindbloom 
Sales. 3636 Peterson, Chicago 60645. 

BOOKKEEPERS earn $500.00 wee.k. 
Operate Bookkeeping Tax Service. De
taUs free. Universal Bookkeeping. Box 
664-P. Sprlngfteld. Missouri 65801 . 

HUGE Profits! Mall order Importing. 
Free information. ITIS. PSll . Box 454. 
Holl~·wood. California 90028. 

MAIL Baby or gift catalogs. imprint. 
B ig profits! Details. 51.00. Krefski. 
609-B Lee. Plymouth. Penna. 18651. 

MAILORDER- Home Business Guild. 
Receive hundreds money-making. busi
ness building propositions. Year's mem
bership only 25c. Digest. Box 839-PSK. 
I,:Ong B~!,l(h . New York 11561. 

FRANCHISING? Amazing New Way to 
own your own business. Send for free 
copy, Modern Franchising Magazlne-W. 
Des Plaines, Ill. 60016 . 

C.opynghted mawnal 



newspaper Items. 
De_lt.&!ll~ free. Foster. 

Fred 
N.C. 

your 
credited 

on a prae
recommenda

Helm. Box 1731-C, 

to start a business. Instruction 
Marketing. 147 V!vyen. 

N.J. 07621. 
An-

1, 

~ •wAllAN Perfume. Polynesian Ro
w ill make you money, Details 

Chandlers. Haiku, Hawaii 96708 
4110. 

I>RAFTSMEN! Operate OWn DRAFT
G SERVICE: Full. Part Time; Ex
rlence Unnecessary· Free Details: 
berts Company. 1'141 Circle Road, 
ltlmore. Maryland 21204_=·--- -
~W!!! "How To Start Your Own MaU
ler Business!" Bates. Box 3223-BC. 
•trolt. Michigan 48214. 
~ELL unusual pictures. Information 
.00. P .S.R .. Box 506A. Herndon. Vlr
lla 22070. 
12000.00 MONTHLY, Easily done. De
,ls. Ropchan . Box 5341S, Sherman 
~s. Callrornia 91413. 
>TART Absolutely Amazing mallorder 
siness! Advance. Box 24 . La Grange . 
lnols 60525. 
IIAKE SI.OOO.OOO.OO In 10 years. $10.00 
1rt. Free Proof! Wallace. Box 288PS. 
aclstone , Oregon 9727. 
?IANO Tuning Learned qUicklY at 
net Tremendous tleld ! Muatcal Jmowl
re unnecessary. GI Approved. IDt or
'tlon free. Empire School. Box 327. 
ami. F lorida 33145. 
~ARN $60.00 DAILY manuracturlntr 
ncrete Fence Posts. Practically no ln
;tment American. Excelsior Springs. 
ssouri 64024. 
IIAILORDER! Make bltr money work
: home. Free report reveals mllllon
e's trade secrets! Executive (IBII). 
I Nort h Mich igan . Chicago 60601. 
!dAKE ~30 An Evening as Income tax 
!parer. Simple Home Study shows you 
w. Get ready now. Make up to $2.000 
more. at home or work for tax of

e this coming season. All Information 
mail. No salesm en. F eder a ted Tax 

rvice. 1509 Howard . Chlc.(lgO 60626. 

$60.00 DAY. Manufacturing concrete 
posts. Blocks. Mold Equipment Catalog 
$1.00 refundable. Ca.rlane. Route One. 
Box 95. Rapid City. South Dakota 57701. 

SECRETS! Mall Order Success. Inter
nationally famous exPert reveals bow to 
make home business fortunes. Begin
ners : Get free copy " Make Money By 
Mall." D iscloses free advertising, proftt
able products. Mallco. 1554 Sepulveda. 
Dept. D269B, Los Angeles 90025. 

61 MONEYMAKING 
OPPORTUNITIES 

I. 

contest 
• Box 

HOW TO GET RICH! !! Free "Money
malting Brochure"! success Internation· 
al. Box 2447-B. Livonia, Mich. 48151. 

CLIP Newspaper Items. $1.00-$5.00 
each. Details free. Walter. Box 1360-S. 
Erie. Pa. 

REPAIR WATCHES for profit. Learn 
at home. Free sample lesson. Chleaao 
School. WLA. Fox River Grove, Illlnols 
60021. 

PROFITABLE Sparetime Business Op
portunities I Free Particulars . Publisher. 
Box 118-SP. Brooklyn , 11203. 

HOW to Make Money Writing Short 
Paracraphal No tedlous study! I tell you 
what to "'Tite. where and how to aell. 
and supply lists of editors buying from 
betriDDers . Small checks can add up to 
lll'orthwhlle extra Income. Write to sell. 
right away, Send for free facts. Barrett. 
Dept. C-86-K1. 6216 No. Clark. Chlcaco 
60626. 

FREE. 206 Easy ways to make money 
taking orders for exciting new products 
-spare time. Send name. ace. !or 5 
montbs free subscription. Opportunity 
Magazine. 1460 Hancock Center. Dept. 
18-LM. Chicago 60611. 

log. Write: 
2C, Princeton. 61366. 

THERE'S Money In selllng omce sup
piles and equipment. full or part t ime. 
Steady repeat commissions. F ree selllng 
outfit. Write Oseco. 3505-PS North 
Elston. Chicago, 60618. 

101 COMPANIES offering home em
ployment! Names. addresses. types or 
employment offered plus application 
forms . yours !or $1 .00. Jobguide. 69-29S 
Queens Blvd .. Woodside . N.Y. 11377. 

HOMEWORK. mailing circulars. Free 
details! Cam Company. Dept. 155-KR. 
Verona. New Jersey 07044. 

CAR Thief Alarm. Triggers loud warn
Ing. Big Demand. E'xcluslve Franch ise . 
Samples !or trial. Paske Electric, !8-
7th St. N.W . . Mason City , Iowa 50401. 

PENNY STOCKS have big profit po
tential. Free Information. Penny Stock 
Reporter-60S N. Guadalupe, Pl. Redondo 
Beach, Ca!Uornla 90277. 

SKETCH Photos- (Home Goldmine!) 
Free Information. Gem. 365 Longhlll. 
Shelton. Connecticut 06484. 

EARN $5/ hr. TeachJng Reading. No 
Educational Requirements. R.A.A .. 1100 
West " Q". Wilmington. California 90744. 

SELL Lifetime metal social security 
plates. Big profits. Sample and details 
free. H & H Sales. Box 116PS. Rocky 
Face. Georgia 30740. 

$200.00 FROM sheet ~~.. P lywood 
(Scrap) Details 25c. Novelties . 610 So. 
24tb, ElWOOd, Indl~::ac;4~6~0~36:::;·:......----

4,000,000 PROSPECTS each year. 
Your name on attractive catalog of 
unique. practical baby products. Free 
catalog and d~talls. Agora, Box l OOl..C . 
Albany , N.Y. 12207. 

MAKE monev with your camera. Send 
for booklet telling how. what. where. 
Only $1.00. J . E. Stan ley & Co .. Dept. A. 
7800 Peaceful St. . Clinton. Maryland 
20735. 

INCREASED Income. security. power. 
256 page book "Thinking Big " reveals 
secrets. Send $2.00. Lento Associates . 
6419 Torresdale Ave., Phlla. Pa. 19135. 

WATCHDOG HOME FIRE ALARM 

"EARN MORE WORK LESS" 
LEARN the KEYS to becomlnc a suc

cess. Earn more than ever dreamed 
possible. Just send $1.00 to 2819 South 
Howell Ave.. Milwaukee. Wisconsin 
53207. 

MITJJON dollars potential. Legal 
Gov't drawing. Small fee. Immense prof
its . royaltie.s . $1 (refundable). Western 
Data. (PSM), 6170 S. Ivanhoe. Engle
wood, Colo. 60110. 

CASH Paid for newscllpplngs! $30.00 
dally possible I Steady demand! Hun
dreds enjoying Incomes. Free In forma
tion- send stamp. Opportunities. Box 
1fti43-MMO. Phoenix, Arizona 85011. 

MAILORDER Knowhow, Free Catalog 
Roll. 15900 Trask River Rd . • Tillamook. 
Oregon 97141. 

MULTIPLY your moneymaking POW· 
ers! Greater wealth through our " n o 
Inventory" mall-order INCENTIVE plan. 
Kapco. 3515-1 West Market. Louisvllle, 
Kentucky 40212. 

LEARN the secrets o! repalrlntr Junk 
batteries. "Fabulous Profits" at home. 
Battery Shop. Rt. l - 188D Blythe. Cali
fornia 92225. 

SELL books by Mall. 400% profit . 
Royal. Box 450-M. Cleveland. Ohio 44127. 

" HOW to sell everything you write" . 
Andrews, 2441 Bahama :;209, Dallas. 
Texas 75211. 

WEA riiEa=w==oo=-=D:--n-a""u=-v..,.tt""y- st=-a"'b""l-es- s""el"l 
for $35.00. Plans $2.00. Weatherwood. 
Box 1388-M. Salina. Kansas 67401. 

MAKE MONEY AT HOME 
We pay tos) rate!'l; tor artdrcss ing and matt. 
hur our ~nle" letters! It ·s fu.n and cwsy ! 
All you hnve to d o h: nddre es envC'lOJ~to. 
lnS(lrt literature tnto them and mail. Ev
crythtnR turnt~he.d! Earn as h igh aH 
Sl :JO. OO Per week or mort!. Send 10c 
f'o r detail~ and nppll c:•Uon . 

SMITH PROMOTIONS 
BOll 2469, Dept. PS·22 

NEWARK. NEW JERSEY 07114 

62 EMPLOYMENT 
INFORMATION 

FORBION and USA Job opportunities 
available now. Construction. all trades. 
Earnings to $3.000.00 monthly. Paid 
Overtime, t r &vel, bonuses. Write: Uni
versal Employment. Woodbrldp, Conn. 
06525. 

OVERSEAS EMPLOYMENT . . . Aus
tralia. Europe. South America. Asia! All 
occupations! $100·$3.000 monthly! Em
ployment In tematlon&l. Box 29217-FK. 
lndlanaPOlls. Indiana 46229. 

OVERSEAS Jobs. Hilh Pay, Travel. 
Adventure. Directory of Over 100 Amer
Ican Firms Now Hiring for overseaa 
Projects. $1.00. Tramworld . Box 90802-F. 
International Airport, Los Anceles. Ce.ll
fomla 90009. 

AUSTRALIA!! AUSTRALIA!! Govern
ment assisted transportation . Jobs Ga
lore!! Handbook! Free Details! Write: 
Associated. Box 17-CllO. Lafayette. Cal
Ifornia 94549. 

HIGH Paying overseas Jobs. Con
struction. other Projects. Bonuses. Trav
el Expenses. Extras. International In· 
!ormation. 109. Cortez. Florid& 33522. 

EXCITING Over seas Jobs. Directory 
$1.00. Research Associates, Box 942-EE. 
Belmont. California 94002. 

WANTS YOU! Govern
In-

WORLD-WIDE .. . U.S.A. Jobs Oa
lon! ! Students. all professions and oc
cupations. Enjoy Parts. Rome. Tokyo, 
Mexico City. Miami, San Francisco. 
S700.00 to $3.000.00 monthly, Paid Over
t ime, Travel Allowance. Sightseeing. 
F ree Details!! Write: Global Employ
~!nt. Box 706-Bll. Orinda. Callt. 84563. 

AUSTRALIA Needs you!! 65.000 Jobs 
- wages to $2.000.00 monthly! Govern
ment Assisted TransPOrtation!! Com
plete "Austra-Book" and Employers List 
-$1.00. Unconditionally Guaranteed! 
"Austra." Box 115J. Verona. N.J. 07044. 

" AUSTitALIAN Opportunities Fact
book . . . " Latest Government Informa
tion, F orms, and Employers Llst-$1.00! 
Special Reports on Employment . Paid 
Passa>te. Taxes. Housin g. Social Life . 
Maps- More! " Australia." Box 737J. 
Montcla ir . New Jersey 07042. 

AUSTRALIA WANTS YOtr!ll Govern
ment Assisted P assage. SO.OOC. J obs. Lat
est Oovemment Information and Forma 
$1.00. Special Reports on Employment. 
Business. Taxes. Housing. Education. 
Ranching. Farming. Teaching. MaPS. 
Etc. AUSTCO, Box 3623-F, Lona Beach. 
Calif. 110803. 

GO To Sea And Earn $800 a Month 
Or More l Find out bow you can make 
more money than you ever dreamed of 
by salllng In the Merchant Marine. 
Send $2.00. P.O. Box 52812. Houston . 
Texas 77052. 

" PASS civil service. real esta te. auc
tioneering examinations. Bulletins Sl.OO. 
Nationwide. 148 North Arcadia. Lexing
ton. Kentucky 40503. 

ADVENTURE And high pay at sea! 
Fact-filled booklet "How to Get a Job 
In the Merchant Marine" . $2.00. Mar
Iner. Box 34422. Washington . D .C. 20034. 

. . 

63 SPECIAL SERVICES 
INFORMATION On Anything, Fercu

son Research Spectallb·ts. 83-45 VIetor 
Ave .. Elmhuf't. New York 11373. 

AUSTRALIA. Information Service. De
tails $1. Smith. P .O. Box 142. Perutant 
Hills. N.S. W .. Austr alia 2120. 

66 AGENTS WANTED 
LIFETIME Income. Business Loan 

Representa tive. Write : Financial. 28 E. 
J ackson. Suite 1204-X2. Chicago 60604. 

YOUR own business- Suits S1.50; 
Overcoats 65c: Mackinaws 35c; Shoes 
12~2c: Ladles• Coats 30c: Dresses 15c. 
Enormous profits. Catalog Free. Nathan 
Portnoy Assoc .. 2109- J. ROO$Cvelt Road. 
Chicago. ~~~ln:!!o~ls!W!60~6~0~8;..· --~----

EVERY man a prospect. Refundable 
aalea kit offer ahowlng une belt buckles, 
tie clasps, money clips. cult links . lapels. 
Identification badces. Individualized with 
customer's name and emblems. C&p 
badges for tru~king. bus. taxi, POlice. 
ftremen. also pos tal. letter carriers and 
heavy construction emblems. Choice 4000 
emblems. Hookfast, Box 1088-PS. Provi
dence. R.I. 

WANT TO MA.KE UP TO SlOO A 
WEEK spare time. and get free shoes 
for life . too? No Investment. Rush card 
!or free details. Mason Shoes. K-798. 
Chippewa Falls. Wiscons in 54729. 

WILL you test n ew Items In your 
home? Surprisingly big pay. Latest con
veniences for home. car. Send no money. 
Just your name. KRISTEE, 122. Akron . 
Ohio 44308. 

PROFITABLE! FULL OR PART 
TIME. Represent largest manufacturer 
of magnetic sltms !or cars and trucks. 
TRIMETRIC, 2640 Saddle. Oxnard, Call· 
fornla 93030. 

ESTABLISH Your Own Business. Low 
P rices On Used Clothing, Shoes. House
hold Goods. Unlimited Profits . Free Cat
alog. North111•estern Distributors. 21211 
North Western Avenue. Chicago, Illinois 
60647. 

67 SALESMEN-
DISTRIBUTORS WANTED 
EARN BIG MONEY calllntr on busi

ness-professional men. Send us tbelr de
linquent accounts for collection. Oeneral 
Finance, Dept. PS-12 Columbia Bank 
Bldg .. Kansas City, Mo. 64106. 

YOUR free copy of World's btnest 
Sales Magazine tells you how and where 
to make more money on your own in sell
Ing. Write Specialty Salesman Magazine. 
Deelt SB, 307 North Mtchlran. Chlcatro 
60601. 

FREE. 206 Eaay ways to make money 
taking orders !or exciting new products 
.. . spare t ime. Send name. age fo r 5 
months free subscription. Opportunity 
Mag&Zine. 1460 Hancock Center. Dept. 
18-I.S. Chicago 60611. 

MAKE extra $26 to S75 spare time! 
Take orders for double air cushion Bron· 
ton Shoes. Men's. women's line for dress. 
work. play. Highest comm1ssions. Shoes 
for yourself. Outfit Free. Bronson. Dept , 
223. MinneaPOlis. Minnesota 55408. 

" FOG-Stop" Windshield Cloth. ID· 
stantly removes blurry Mist. Frost. 
Snow. Stops windshield fogging. Sam
ples sent on trial. Kristee. 165, Akron. 
Ohio 44308. 

SELL Advertising Ball Pens . Calen
dars. Ad-Specialties-Build OWn Repeat 
Business-Free Detalls-Fiemlnc. Dept. 
B. 6535 Cottage Grove . Chicago 60637. 

SELL HERTEL BffiLEB-Part T ime. 
Finest reference Bible available. Demon
strator and supplies furnished. Excel· 
lent commissions. Write International 
Book. Dept. P. Bo><: 118. Wich ita. Kan
sas 67201. 

MAKE S10.80 Hour Spare Time. In
troducing offices to fantastic Dura-Copy, 
successor to carbon paper. Guaranteed 
100 copies per sheet. or we replace free. 
Can't rip or tear. Give free samples to 
prospects. sells Itself. Deta!ls Free. Write 
Merlite, 114 East 32nd, Dept M102H. 
New York 111016. 

TREMENDOUS EA~OS 
POTENTIAL! 

'UP to tbousands or dollars per month! 
Selling and/ or organizing distributors 
of n on-polluting cleaners. cosmetics and 
food supplements. No quot as- no Invest
ment required. Hurry I Ol!t sets will sell 
great at Christmas! Write H&S Enter
prises. 5609 South Highway 101 . Minne
tonka. Minn. 5~~43. 

NOVELTY ImPOrts sell lllte mad! Make 
huge profits. Four samples and large 
wholesale catalog-25c. Lakepolnt Im
ports ; 6800 North Campbell; Chicago, 
Illlnols 60645. 
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COSMETIC Flashlight! Purse sl7.c mir
ror lights yout· fa . e for applymg make
up in the dark. 2 or; mark- up 1 retail 
SI.OOJ. Send SI.OO for sample . details. 
W Sales. 820 Willson. Richmond, Cal
ifornia 94805. 

QU ,\ LITY 0:1771-:P=-o-t"'·t-t·a-i~t-s -,f,.-ro- m--p:-h-ot""o-s-
unllmited earnings. Details. Clnll Oil 
Portrait Co .. Box 924. Cincinnati. Ohio 
45201. 

68 REMAILING SERVICES 
MIAMI remalls 25c. Monthly rates. PS 

Marie. Box 1266. Coral Gables. Florida 
33134. 

CHICAGO remails 25c. S3 .00 monthly. 
Jay. Box 57A. Berwyn, Illinois 60402. 

CONSULTATION Solution any tech 
nical oroblem. GHA. Box 493. Bronx
ville. New York 10708. 

RECEIVING - Forwarding. Monthly 
rates. Hedgpeth. 406-P$ South Second. 
Alhambra. California 91802. 

TEXAS Immediate Remal77li_n_g_, ...,l,.-1"'275c- . 
2 '40c. 3/ 50c. 4/ 60c . 5!70c. 6-ls . aoc. 16-
up iSc ea. Special services and arrange 
ments. Ann. 415 Villareal. San Antonio. 
Texas 78210. 
-:..:;W:;.;Y;O,;.,M:s;I:,::N,;G,--re- m- a"'il-s -2':::5-c.- S:-:2:-."'oo=- M- o-nthli 
Special services. CXT. Box 1003. Lara-
mie. Wyoming:_~~o. ____ . _ ·--

REMAILS 25c. Receiving. for warding, 
Monthly rates. Laird. Box 26248PS. San 
Francisco. Calif. 94126. 

ARTESIA. Calif. remalls $.25. B. Nee!. 
Box 907. Artesia. Ca lifornia 90701. 
C ONNECTICUT. Confidentla·i ---25¢. 
Connelly. Box 101 . Mansfield Center. 
Connecticut 06250. 

CALIFORNIA Remails. Monthl)•- 3.00/ 
price rates .25. Fot· Information write 
P .O. Box 1205. Cudahy. Calif. 90201. 

BUSINESSMEN- Detroit Maiitng-Ad: 
dress. Outline Requirements. VB- Lemke. 
3476 Ba~~'·-Det~olt 48224. 

CONFIDENTIAL. mailing. purchasing. 
banking. fines. alimony. etc. Mountain 
Mall. Box 488. Frisco. Colot·ado 80443. 
- MEMPHis reman 25t. sioo mo<itiiiY. 
Genie. Box 28806. Memphis. T enn. 38128. 

69 CONTESTS 
FABULOUS oppor tunities to win cash. 

cars. trips. merchandise. Sample copy, 
"Sweepstakes Bulletin" 25¢. Benro En
terprises. Box 6656-PS. Philadelphia, 
Pennsylvania 19149. 

70 AUTHOR'S SERVICE 
WANT Your Book Publlshed? Learn 

how we publish. advertise. promote. dis
tribute. Ma.ny successes. Free booklet PS, 
Vantage, 120 West 31. Ne"' York. 

72 EDUCATION & 
INSTRUCTION 

New 
ORAPHOANALYStS- Learn scientific 

handwriting analysis for profit. pleasure. 
Free sample Jesson. cata log reveals plan. 
Write IGAS. Inc.. 325 Jackson. Dept. 
2GP-I. Chicago 60606. 

PIANO Tuuing quickly learned with 
home study course. Diploma granted. 
American Tuning School. Gilroy. Ca li
fornia 95020. 

LEARN Auctioneering. Fr ee Catalog. 
ReLsch Auction college. Mason City 3. ta. 

OAME Warden. Government Hunter . 
Forestry, Park & Wildlife Service an
nounce job openings regularly. Prepare 
at home for outdoor work. good pay, 
seew·ity. Complete Information Free! 
Write North American School of Comer
vatlon- Dept. P. Newport. Calif. 92660. 

DEVELOP Mind Power. personality. 
memory while asleep r Free details. 
SLRA. Box 24-SF. Olympia, Washington. 

LEARN Massage. Home Study Course. 
Free Details. Massage , Box 190-PS . 
Quincy. Massachuset ts 02169. 

COMPLETE Your High School at 
home In spare ttme. Texts furnished. No 
classes. Diploma. Approved for Veteran 
Training. Founded 1897. Free Brochure. 
American School. Dept. X846. Drexel at 
58th. Chicago. Illinois 60637. 

WATCH Repair. Complete home truln
lng, Diploma awarded . Free sample Jes
son. Chicago School. Dept. WL. Fox 
River Grove. Illinois 60021. 

LIFETIME Ordinations. Officially 
chartered church_ Send stamp for Infor
mation. Church. Dept. PSM. 220'1 Car
dinal. Rolling Meadows. Illinois 60008. 

USED Correspondence Courses and 
Boob sold and rented. Money back guar
antee. Catalog free. (Cou rses bought.) 
Lee Mountain. Pisgah. Alabama 3S76S. 

LEARN handwriting analysis. 208 page 
book shows how. Only $2.00. LENTO 
ASSOCIATES. 6419 TORRESDALE Ave
nue, PHILADELPHIA. Pa. 19131. 

168 .1 POPULAR SCIENCE 

''WATCHMAKING"-Approved Corre
spondence Courses. Watcheallng Imti
tute. Box 426-B. Encino. Calif. 91316. 

FINGERPRINTING - Investigation. 
Exciting. secure career. Learn at home. 
Free book. State age . . . Institute of 
Applied Science, 1920 Sunnyside. Dept. 
33B. Chicago. Illinois 60640. 

BECOME Real Estate Broker quickly . 
Economical Homestudy. Prospectus Free. 
Howard Schools. Box 8585-B. Kansas 
City , Missourl64114. 

USED Courses! Books! List tOe. 
Smith's. 124 Marlborough. Salem. Mas
sachusetts 01970. 

FREE Bible Course! Degree! Request 
Information! 708 Bragg, Monroe. North 
Cnrollna 28l10. 

FLORIDA College, Est. 30 years. Of
fers degrees via home study. Informa
tion . Box 688. Palm Beach. Fla. 33444. 

PENMANSHIP Corrector. Improve 
poor penmansb ip quickly. Details free. 
Ozment. Box 2344-35. St. Louis. Missouri 
63114. 

POLICE Correspondence Studies. Free 
Infor mation. National Pollee Studies, 
Box 112. Pleasant Grove. Alabama 35127. 

IBM360 Programming. Operations. In
expensive. Selfstudy, 232S Hannes St., 
Silver Spring, Maryland 20901. 
COLLEGE-DEGREES;:.;b;:.,y~m"=a""n"-. 'F"'r7ee::-;-:ln::-

formatlon. write Norman Publlshing. 
Dept. 61. Box 3199. Pasadena, Callfor
nla 91103. 

VIETNAM VETERANS: Due to your 
service in ASIA. you've already earned 
qualifying credits for a Bachelor's De
gree or higher in Southeast Asian Stud
ies. Write: American School. P .O. Box 
14775. Oklahoma City. Okla. 73114. 

DATA Processors Earn Big Money! 
Fast. Easy. Inexpensive Correspondence 
Course! Diploma! Details Free. Comput
ers . 4512N. Jamaica. Tampa .. Fla. 33614. 

MAGIC easily learned with home 
study course. Inexpensive. Magic-Mas
ters. P .O. Box 774S. Bowie. Md. 20715. 

OPERATE Collection Agency, ' 'Little 
Gold Mine!" Franklin Credit. Roanoke. 
V irginla 24004. 

EXTENSION and Post Graduate 
Awards in Philosophy, Arts. Sciences, 
Botanic Medicine. Homeopathy and oth
ers. 25 subJects. Curricular free. Air
mailed SI.OO (refundable) . Registrar . 
Sussex College of Techno lory. Highfield. 
DaneHill. Sussex. England. 

73 CARTOONING, 
SIGN PAINTING 

MAKE MONEY IN ART. Free bro
chure outlines IS ways . Write American 
Studios. Dept. OM. Spring Park. Min
nesota 55384. 

HOW TO MAKE MONEY WITH 
SIMPLE CARTOONS- Everyone who 
likes to draw should have this book: 
FREE. Write Cartoonists' Exchange. 
Pleasant Hill 191l. Ohio 45359. 

SIGN Painting- Latest free catalogue 
explains everything. Write Kaufmann 
Supply, Centertown. Missouri 65023. 

$200.00 MONTHLY sparetlme possible 
making signs. posters. s!lkscreen print
ing. Learn quickly-easy Instruction . 
Everything furnished. Information free! 
Hampton 104-PS. Box I 12. New York. 
New York 10012. 

23 LESSON Compact Cartoon Course 
And Cartoonist's Mo.3azine $2.00! Toon
ers. Box 30367. Lincoln , Nebraska 68510. 

LEARN Cartooning at home. "Key 
to a Cartoon Career." Send 25c han
dling: Cartooning. Box G-3176. Colorado 
Springs. Col. 80907. 

MODERN Cartooning taught bv mall. 
Write !or free brochure. Cartoonerama. 
Box W-263, Branford. connecticut 06405. 

SIGN Painting. Matthews ' big. new. 
18 lesson course $5.00 postpaid. Circu
lars Free. Sign Book Company. PSM 470 
O~k Street. St. Louis. Mo. 63119. 

76 DETECTIVES 
DETECTIVE Profession. Home Study_ 

Lapel Pin. Certi.flcate. Future. Box 4134S. 
Dept. CB. Los Angeles. Calll. 90041. 

DETECTIVE Course. Free Informa
tion. Universal Detectives. Box 8180E. 
Universal City, Cautornla 91608. 

77 LOANS BY MAIL 
BORROW Up To $1.600 By Mail. Mon

ey on your signature for any purpose. 
Write: American Loan Plan. Dept. PA-
0245, City National Bank Bldg .. Omaha. 
Nebraska 68102. 

BORROW up to $1500 by mail on con
venient terms! State licensed. Postal FI
nance. Dept. 11-T. 200 Keeline Building, 
Omaha. Nebraska 68102. 

78 INVESTMENTS 
SAVINGS Plan Details: $1. George 

Camp. 1068 Thomas E., Seattle. Wash
Ington 98102. 

79 BUY IT WHOLESALE 
WHOLESALE-Buy 40% To So~;. Off 

Retail- same prices retailers pay! ! ! 
Thousands ot name brands! Watches. 
cameras. Jewelry. rad!oa, pbonorrapba. 
tape recorders. etc. Buy for yourself or 
resell at fat proftt. B ia wholesale cata
log. Con.ftdentlal Wholesale Price List. 
Pree detalla. Wholesale Mercllancliee 
Club of America, Dept. 207. 154 Jericho 
Turnplll;e, Ploral Park. ttow York 11001. 

FREE . . . Wholesale Catalog. Guns. 
Reloading Tool.'l. Clothing, Traps . De
coys, Calls. Boats. Flnnyspor ts (PE) , 
Toledo, Oblo 43614. 

800.000 PRODUCTS Wholesale! Ter
rific Bargains! Wholesalers. 1265 Broad
way. New York. N.Y. 10001. 

WORLD's Largest wholesale supply. 
Buy from 7853 American. European. 
Japanese wholesalers. Hongkong tailor
made clothes. 123 dropship catalogs. 
Rockbottom prices. Automobiles. Free 
details. International Buyers. Box 16386-
PS. Portland. Oregon 97233. 

BARGAINS! Buy Wholesale and Be
low! Name Brands. Appliances. Furni
ture. Sports . Equipment. Televisions. 
Cameras . Watches. Jewelry, Thousands 
More. Huge Discounts to SI.OOO on New 
Au~omoblles. All Makes. Free Details. 
Write Today: Worldwide Bargahlhunt
ers . Box 730-B. Holland. Michigan. 

COLLEGE deeree at home. Free cata
log. N.A. U .. Box 376C. Salome. Arizona 
85348. 

HEARING Aids. Batteries. Wholesale. 
Catalog 25c. Fiston. Box 144E. New 
Preston. Connecticut 06777. 

80 ADVERTISING 
AGENCIES & SERVICES 

FREE expert assistance for mallorder 
advertisers. Ratebook leading newspa
pers. magazines 25c. Chicago Advertising 
Agency, 28 E. Jackson. Chicago 60604. 

NEW Advertising Pen Deal. Samples 
$1.00. Thaxton. Olen Raven. North 
Carolina 27215. 

81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 

YOUR Name sent to 1000 Importers. 
publishers. mailers. wholesalers. etc. on 
our mailing list. Year. Sl.OO. Dixie 
Mailet·s. King, N. Carolina 27021. 

83 RUBBER STAMPS & 
OFFICE SUPPLIES 

RUBBER Stamps. 3 Jines. $2.00. Cata
log 25c. Tabeo. Tomkins Cove. New 
York 10986. 

ADDRESS Stamp 85c. Signature S2.80. 
Catalog. enroll's. McLoud. Oklahoma 
74851. 

METAL Pocket Stamp 3 Lines. Now 
only $1.53, Wingerter. P.O. Box 777. 
Elmhurst. N.Y. 11373. 

FREE Catalog Signature. Address. 
Stock Stamps. Beckley's. 430 S. Avery. 
Syracuse I, N.Y. 13219. 

LOW Priced Rubber Stamp Manufac
turing Supplies. Starting Outfits. 
Martins. 1432 Major, Jefferson City. 
Missouri 65101. 

84 PRINTING, 
MULTIGRAPHING, ETC. 

BARGAINS. USED OFFSET LETTER
PRESSES. Mimeograph, Multhrraph a.nd 
Adding Machines. Write Dixiegraph, 
King. North carolina 27021. 

OFFSET Printing, Free catalog. 
Speedy Print. 1906 Swede. Norristown. 
Pennsylvania 19401. 

1,000 GUMMED Address Labels . . . 
$1.00. Walts'. Box 966. South Bend. In
diana 46624. 

FREE Samples. Business cards. La
bels. Graham Enterprises. Box 2304. 
F alls Church. VIrginia 22042. 

FREE Information! Personalized la
bels. stationery. envelopes. Longwood. 
D-49110. Fort Johnson. N.Y. 12070. 

GOOD Business Cards. Write: Goodall 
Printing. 68-A Joost. San Francisco. Cal
Ifornia 94131. 

1000 GUMMED Address Labels. $1.00. 
Ah'OS, Box JI083-B11A , San Diego, Cali
fornia 92111. 

1000 GOLD Stripe Address Labels 
$1.00. Bryce, Box 75954. Los Angeles. 
Callfomla. 90005. 

FREE Literature; Address Labels. Bust
ness Cards. Printing, Rubber Stamps. 
Jordan's. 552 West O'Connor. Lima. 
Ohio 45801. 

QUALITY discount printing catalog 
10¢. Gables. 405 Clifton. Glenshaw, 
Pennsylvania 15116. 

1000 FOUR Line Labels st.oo. Pocket 
Rubber Stamp SI.OO. Catalog 25¢. Re
funded. Seal. 505All. Elgin. Ill. 60120. 

PRINTING-Offset; Letterpress; All 
type Business forms. Detalls-Kapco, 
3515-1 West Market. Loulsvllle, Ken
tucky 40212. 

JUST Fine Printing, Prompt quota
tions. Cataloa. Printers. Box 13020-C, 
St. Louis 63119. 

AMAZING Business P rinting values. 
Quotations. Print Shop, Box S76P, 
Greenville. Rhode Island 02828. 

85 PRINTING & RUBBER 
STAMP OUTFITS 

RUBBER Stamp Outfits. Supplies. 
Klewlet. 2025 Barney Road, Kalamazoo, 
Michigan 49007. 

SAIIB Day shipment on rubber atamp 
auppllea. Revlaed Wholesale price list 
No. II free. Star Stamp Supply. 732 
Federal. CbiCIIQ, DUnoiJ 80105. 

SIMPLE-X RUBBER ST.U.d 
PRESSES. hydraulic oPerated. e1eetrlc;l!: 
ly heated. SIZes s•xs·. 8"x12". IO•xt 5 
Starling outfits. Orders tor presses, su 
plies shipped day received. Pree ental 
low supply orlces. Custom Manufact!\ 
ers. 406-PS. East Elm. Springfie, 
Missouri 65801. 

PRINTING Presses. Type, SuppliE 
Lists 6c Turnbaugh SerVIce. Mechanic 
burg. Pennsylvanla 1705S. 

RUBBER stamp manufacturers su 
plies. Presses. starting outfits. Be 
prices, service. Catalog. Jackson S~pJ 
Box 443B. Franklin Park. Illinois 13 

88 OLD GOLD, JEWELRY 
WANTED 

HIGHEST CASH tor Gold. Jewelr 
Gold Teeth. Rings. Diamonds. Watcbe 
Silver. Platinum. Mail Articles Toda 
Free gift with Information. Cblca 
Gold & Precious Metals. 6 E . Monro 
Dept. 357. Chicago 60603. 

CASH 
Jewelr)'. 

Immediately For Old Gol 
Oold Teeth. Watches. 01 

monds. Silverware. Platinum. Mercur 
Spectacles . Free Information. Rose I 
dustrles. 29-Y East Madison, Chicago 

WANTED- gold. sliver. platinum i~ 
form). mercury. coins. Information .!':':! 
Wilmot's. 1067 Bridge Street. Orat 
Rapids. Michigan 49504. 

89 WATCHES, CLOCKS-
SALES & SERVICE 

WATCH and clock repalrtnl boo!! 
Free Catalog. North American. Box 7 
BX. Fox River Grove. Illinois 60021. 

USED Wrist. Pocket Watches- sa. 
up. Free list. Southern Watches. 7-P 
1?outh .W:abash. Chicago 60603. 

90 GIFTS 
GIFTS Imported. Write tor circular 

Moye Co.. 420 N. Tiffany 
North Carolina 28501. 

St .. Kinsto 

NEW! ''Mystic Squares Puzzle." Exci 
lng- Educational- Exasperatlng. Mak 
great Holiday gilt. Handcrafted . sa 
and sane toy_ Can you do It? Order-,¥<: 
day and see! $1.25 postpaid. CAO I.• 
dustries. 121 Doehla Drive. Dept. MS-1 
Jefferson Clt,1•. Mo. 65101. 

RITE- N- DARK BALLPOINT PEN 
NO more fumbling tn the dark th 

ballpoint shines a light on paper so th_a 
you can see what you are writing sen 
S3.98, Tommy Mason Sales Co.. 9S 
North Lewis . Waukegan. Ill. 60085 

SUPPER SUPPER Free Gift Catalo 
Write : Mall Order House. 3812 Cham 
berlayne Ave., Richmond. Va. 23227. 

91 FOR THE HOME 
TREE or life birth plate. Baby's nam 

weight . birthday. Zodiac. Pink for gtr 
Blue for boy, SBeclfy all data. $3.50 P!~ 
50c postage. Ml ler. 45-B East Blackwel 
Dover. New Jersey 07801. 

92 MODELS-SHIPS, 
PLANES, ROCKETS 

SHIP and Yacht model fittings: Pin 
construction Hull K its; blueprints. Sen 
SOc for Illustrated catalog. A. J. Flshe! 
Inc., 1002 Etowah Avenue. Royal Oak 
Michigan 48067. 

ROCKETS: Real ftylng modeis-fll&bt 
up to 2500 ft. New Illustrated catalog 25c 
Single and multistage kits. cones. en 
glnes. launchers. trackers. rocket aerla 
cameras. technical Information. F~ 
service. Estes Industries. Dept. 23-
Penrose. Colorado 81240. 

SHIP Models. Kits, ftttings. plans 
books. tools. engines. motors. Bitr Ulus 
trated catalog 50c. Mass. residents a.:tc 
3% tax. James BUss & Co .. Dept. PS 
!t<Jute 128._Dedham._.Massachusetts 02026 

SHIP models catalog 25c. ScJentlll. 
Inc .. 100 Monroe. Newark N.J. 07105. -

SHIP Model Kits-schooner Amert:~ 
Frigate Essex. etc. Fittings, PI~~ 
Books. 40 Page Catalog SOc. Model Ship. 
!ays. Folio P. Bogota. New Jersey 076031 

SHIP and cannon Models : Wood a.nci 
metal. Books. tools. accessories. Sen~ 
75¢ for Catalog. Marine Model Co., Inc.~ 
.Dept. PS. Halesite. N.Y. 11743. . 

93 ELECTRIC TRAINS, 
RACEWAYS 

LIONEL Catalog 40c. Bulletin lOc. Old 
Trains Bought-R.epaired. Mack Brothers. 
2041 Chicago Ave .. Chicago 60622. 

94 FOR INVENTORS 
INVENTORS: What is "anti-shelvlnc 

protection"? Should your royalty be 
a .-:;. . 6%? Are you serious inventor de· 
siring an agreement retleetins protection 
and royalty your Invention merits? our 
manual " Invention Licensing and RoY• 
alty Rate Structure" will be invaluable 
source of Information on factors tn
volved. Complete commentary on sample 
license acreement. examples of royaltJ' 
rate makeup, cash sale formulas. Infor
mation on patents. pending patents. 
steps to patent application. dlrectorle~~ 
tor locatinc manufacturers. makiq con
tacts. Inventor-written for tnventora, 
S6.50 P ostoald. Inventors' Manualii-PS; 
BoK 3387. Norlan d. Sta .. Miami, Plorldll 
33111. 



PATBNT 8BARCB SBRVICJ: Por law• 
yera, Companlel1 Inventon. "Con1lden· 
tla1 repon" IDCW!.IjDI CGPJel of related 
United Statu patenta ruabed "CerWied 
Atrm-'l." Preel Information. Write: 
CODireas Patent Search Company, Ill-A 
Warner BulldiDI. Waahlncton. D.C. 
2000.. 

PATENT Searches. IDcludiDI copies of 
related U.S. Patenta. Inventors. attor
neys. manufacturers uae our "World
wide" Airman service! "Invention Rec
ord" form and "Informatton Every 
Inventor Needs." Sent tree! Hayward 
company, 1029P Vermont Ave .• Waah· 
lnlton 6. D.C. 

PATENT Application FIDanciDJ. Pree 
Patent Search Plan. Olobal Patent DI
vision. 2420 77th. Oakland. Calif. 14«)6. 

PATENT Searchea complete and thor
OUllh Related copies Air Malled With 
maxlinum speed. $6.00. Free "Protection 
Forms" and "Patent Information." 
Write American Patent Search Company. 
Dept. 28. 711 14th St .. N. W .. WaShlnl
ton. D.C. 20005. 

PATENT Searches. professional patent 
development of Inventions by Licensed 
Professional Patent EnciDeer and U.S. 
Patent Oftlce Former Examiner with 
stall of enciDeerlng apeclallsts In all 
ll.elds or Inventions. Expert searches per
formed 1n the U.S. Patent Oftlce. Your 
Inventions and Ideas engineered for 
maximum ratent protection and greatest 
commercia nlue. Inventlona developed 
by ua ne1ot1ated tor caSh or royalties 
with our nationwide contacts. Send tor 
free Protection "Invention Certtll.catea" 
and further lnterestlnll valuable Patent 
Information. Oeorge Spector. U.S. Pat
ent Oftlce Former Examiner, Woolworth 
Building. New York. 

FREE PAMPHLET: "Tips On Sate
guarding Your Invention." Write : United 
States Inventors Service Company. 501-
X Thirteenth Street N. W .. Washington. 
D. C. 20004. 

U.S. Patent Oftlce Searches. 234 Broad
way. Room 3615. New York. Free Inven
tion Certtll.cates. 

PATENT Searches Including Maximum 
speed. full airmail report and closest 
patent copies. $6.00. Quality searches 
expertly administered. Complete secrecy 
guaranteed. Pree Invention Protection 
torma and " Patent Information." Write 
Dept. 4 . Waahlnllton Patent Oftlce Search 
Bureau. 711-14th, N.W .. Washington 5. 
D.C. 

INVENTORS- Do you want to sell or 
license your Invention on cash or roy
alty basis? Write Kessler Corporation 
C- 711-F1. Fremont, Ohio 43420. 

IMMEDIATE cash. tor Patent Appli
cations. free Patent Searches. Write for 
details. Universal Patents. 184-B Marion. 
Ohio. 

INVENTION PROTECTION by U.S. 
Patent Oftice only $10. Complete details 
$1. Dittotax. 5815-PS Compass. Los 
Angeles 90045. 

INVENTORS-Protect your Invention 
WITHOUT A PATENT. Save hundreds 
ot dollars on attorney fees. Complete In
structions and legal forms $3.00. Inven
tors Legal Service. P.O. Box 34428. Dal
las. Texas 75234. 

IDEAS developed. technical assist
ance. prototy,e models. anything la rge 
or small. O.M.T .. 85 Jay Street. Newark. 
New Jersey. 

INVENTIONS wanted. Patented; un
patented. Tremendous Manufacturers 
lists. Olobal Marketing Service, 2420F 
77th. Oakland 5. California. 

'INVENTORS !-Sell your Invention for 
cash or royalties! Our client manufac
turers eagerly seek new Items. Patented. 
Unpatented. Financial assistance It 
needed. 25 Years proven performance. 
For tree information. write Dept. 17. 
Gilbert Adams. Invention Broker. 80 
Wall St . . New York. 

INVENTORs-Hundreds or manufac
turers have requested our assistance In 
locating marketable new products. Com
plete Information tree. Institute ot 
.American Inventors . Dept. 30C. 635-F 
Street. N. w.. WaShington . D.C. 20004. 

INVENTORS! Don't sell your Inven
tion. patented or unpatented. until you 
receive our ofter. Ea111e Development 
Company. Dept. s. 78 Wall Street. New 
York 5. New York. 

INVENTORS: Protect your Ideas! Pree 
""Recommended Procedure." Washlncton 
Inventors Service. 422-G. Washington 
Building. District of Columbia. 5. 

INVENTIONS Promoted- For CaSh
Royalty Sales with Manufacturer Con
tacts. George Spector. Licensed Inven
Lion Engineer. Woolworth Bulldlnc. New 
York. 

INVENTORS ! We will develop. sell 
your idea or Invention. patented or un
patented. Our national manufacturer
clients are urgently seeking new items 
for highest outright cash sale or royal
ties. Financial assistance available. 10 
years proven performance. For Free In
formation write Dept. 54. Wall Street 
Invention Brokerage. 78 Wall Street. 
lilew York. New York 10006. 

INVENTIONS NEEDED immediately 
tor manufacturers. For additional infor
lll&tlon write Kessler Corporation. C-711-
[W. Fremont. Ohio 43420. 

WE either sell your Invention or pay 
:ash bonus. Write for details. Universal 
Inventions. 298-0. Marion. Ohio. 

99 FOR SALE MISC. 
STICK It and forget It! Selt-adhealve 

Magnetic Tape. Make anythiDI perma
nently, Instantly magnetic. 24 roll bY 
~2·. $1.25. Pree catalog. Check or M.O. 
to Magnaoo, Du;. PS 10. P.O. Box 243, 
Randallstown. ryland 21133. 

INVENTORS 
Manuhctur.s NMd N• Products 
YOUR INVENTIONS & IDEAS 
DEVELOPED-INTRODUCED 

For Cash/Royalty Sales 
Dnlcn-Marketlftl Patent RewaCII 

"lnt>elltion Record" Form lr 
FREE "Produd M4rltetlng" 

Brochure 

INTERNATIONAL "Link To /lldoul"'" 
Second Decade ot Reliable Servtce tO 
Inventors Manufacturers-Attome.-s 

Member: United Stateo Council 
lnternatlon81 Ch8mller ol c--u 

THE RAYMOND LEE ORGANIZATION 
230-J Parll Annue, N. Y .C. 10017 

l)ir~ct.or: Former VS Gow'& Potet~t A.dtJiur 

100 WANTED TO BUY 
QUICKSILVER. platinum, sliver. gold. 

Ores analyzed. Mercury Terminal, Nor
wood. Massachusetts 02062. 

WE Buy bottles. coins, antiques. fruit 
Jars, magazines (anything!). Send Sl.OO 
(refundable) for huge Buying llsU. 
Schroeders. R-4. Paducah. Ky. 42001. 

102 TREASURE FINDERS 
& GEIGER COUNTERS 

OOLDAK Treasure Locators-Pleasure 
and protlt In a hobby you'll enjoy. Find 
coins. relics, gold, sliver. Charge on 
Bankamericard. OOLDAK. Dept. PS, 
1101-A Air Way. Olendale. Ca. 91201. 

TREASURE Hunters! Prospectors• Rei
co's new Instruments detect burled rold. 
silver. coins. minerals, hl.storlcal relics. 
TransistoriZed. Weighs 3 pounds. S19.15 
up. Free catalog. Relco-A41. Box 10838. 
Houston. Texas 77018. 

TREASURE Hunters! Prospectors! 
Rockhounds! Hobbyists! Find gold. sil
ver, relics with world famous Detectron 
Metal Detectors. Free Information. 
Terms. Deliver Immediate. Detectron. 
Dept. PS-11. Box 243 , San Gabriel. Cali
fornia 81778. 

FREE TREASURE OUIDE: Fact-ll.lled 
collectors edition; send 50c tor postage. 
Also request tree literature on ultrasensl
tlve. professional Fisher Detectors. Fish
er Research. Dept. PSU. Palo Alto. Cali
fornia 94303. 

"TREASURES. VALUABLE COINS. 
OOLD. SILVER. Jewelry. and relics eas
!ly found with White's metal-mineral 
detectors. designed especially tor the 
prospector and Treasure Hunter. YOU 
CAN NOT BUY BETTER INSTRU· 
MENTS AT ANY PRICE ! BUILDER OF 
THE WORLD'S LARGEST LINE of min
eral and metal detectors. also Oeiger 
and Scintillator Counters. Ultra VIolet 
Lights . Electronic Magnetometers and 
magnetic meters. Free catalog: White's 
Electronics. Inc., Room 361. Sweet Home. 
Ore. 97386." 

SEARCH Metal Detectors. Solid state. 
Sensitive. Operate underwat-er. Free lit
erature. Search Electronics. Box 8396-P. 
St. Petersburg. Florida 33738. 

NEW: Canadian oil leases. Sl.OO acre. 
Free Information. Northern. Box 70-D. 
Montreal 206. 

POWERFUL Metrotech Locators De
tect Oold. Silver. Coins. Relics. Money
back Guarantee. Terms. F ree Informa
tion. Underground Explora.tions. Dept. 
D. Box 793. Menlo Park. Cal. 94025. 

"FIND burled treasure with revolu
tionary patented. analytical metal de
tector. Features push button and auto
matte tuning. negligible ground pickup. 
greatest range. Free catalogue. Gardiner 
Electronics, Dept. I. 4729 N. 7th A venue. 
Phoenix. Arizona 85013 ... 

BURIED Treasure is Everywhere! 
New Map Book Shows Over 400 U.S. 
Locations . Details Free. Laukhuf Trea
sure House. 1610 Harrison . Wichita 
Falls. Texas 76309. 

TREASURE HUNTERS! New Powerful 
Instruments detect gold . silver. coins. 
treasure. Free catalog. hunting t ips. 
Dajco. Dept. F-1. Santa Clara. Califor
nia 94040. 

TREASURE. Gold, Silver Relics. New 
1971 detectors now available. Free !n
tormatlon. Excelsior Electronics Com
pany. 7448 Deering Avenue. Canoga 
Park. California 91303. 

3"' 5'' 10" search 
Heads Give Depth 

RBnJte 0~72 
Deale r lnQ . Invited 
FREE CATALOG & 

1795 
UP 

LIST OF TREASURE MAPS 
SOLIDTRONICS CORP., Lakewood, NJ 08701 

103 OF INTEREST TO 
WOMEN 

~-$800 MONTHLY. Ralae sma.lllab
oratory-breed!DI stock tor ua. We supply 
equipment. breeders and IDatruct!ona. 
Dlinots Research Parma. Dept. SPC-11. 
Barrington. Illinois 60010. 

HOW to Make Money Writing Short 
Paracraphs. Information Free. Barrett. 
Dept. C-86-K3. 6212 N. Clark. Chicago 
60626. 

$25.00 HUNDRED Addressmg, Pos
sible! Year 'round. Special Information 
Included. 25c and self-addressed stamped 
envelope Cove, 627-Y, Franklin, Clear
water. Florida 33517. 

$6.00 PER Dozen Paid Lacing Baby 
Boots. Baby Moks! Write : Cowboy. War
saw 15, Indiana 46580. 

~75.00 THOUSAND. Home Addressinc! 
Longhand. Typewriter. Information. 
send stamped self-addressed envelope. 
Brewster, Box 1348-YT, Clearwater. 
Florida 33517. 

$100.00 WEEKLY! Home Addressing! 
Details 12c stamps. Wood. Box 226-F5. 
Irvington. New Jersey 07111. 

$100 WEEKLY possible addressinl 
mailing circulars. send self-addressed 
stamped envelope. Details Freel Ayers 
Opportunities, Box 1591PS. Denton. 
Texas 76201. 

HOME Newspaper clippers needed. 
ssoo monthly possible. Details free. 
Poster. 272-PA11. Brooklyn 11235. 

HOMEWORKERS! $100 weekly typln11, 
addressing. Begin Immediately. Detalla
send stamped. self-addressed envelope. 
Hamilton. 272-TP11. Brooklyn 11235. 

FREE Brochure- Fantastic. spare time 
opportunity Books! Finley. Ferndale, 
California 95536. 

$350 MONTH Possible addressing, 
mailing Cl.rculars! Details 25c. Write: 
Happy. Box 1161-CB. Battle Creek. 
Michigan 49016. 

GUARANTEED. $20.00 every 80 en
velopes you stuff. No postage. addressing. 
required. Information send 30c with 
stamped self-addressed envelope. Econ
omy. 629-DB Franklin. Clearwater. Flor
da 33517. 

$95.00 WEEKLY Possible-Spare Time 
Addressing Envelopes. Start Immediate
ly. Details. Send stamped self-addressed 
envelope. Innovations. Box 553-PS, 
Scottsdale. AriZona 85252. 

$46.00 DAILY POSSmLE addresslng
stuftlng envelopes (typewriter or long
hand) Information send stamped, ad
dressed envelope. American. Excelsior 
Springs. Missouri 64024. 

$500 MONTHLY POSSmLE-cllpp!ng 
news at home. No experience. Send 
stamped-addressed envelore. American. 
Excelsior Springs. Mtssour 64024. 

PLACE Mats colorful. resiseable ... . 
4-$1.25. 6 oz. reducer chin & other parts 
of body . . .. $1.95. J. Petersen. 2074 E 
24 St .. Brooklyn 11229. 

WANTED! Addressers - Commission 
mailers. Stamp required. Ooton Dis
t r ibutors. 4120-SP Duke Drive. Ports
mouth. VIrginia 23703. 

105 MISCELLANEOUS 

WINE MAKING 
the fun hobby you can drink 

Kit $4.98 
Free Catalog & 

Recipes 
JIM DANDY WINE SUPPLIES 
Bo• 30230 S Clnclnnltl, Ohio 

WINEMAKING .. . Grape. Elderberry. 
Dandelion. Frozen Juices. etc. Brew
masters• Secrets Revealed! Powerful 
Methods! Instructions. Recipes. and 
Supplies Catalog. $1.00. Continental. 
Box 1107-K. Indianapolis. Indiana 46201. 

FREE BOOK. Prophet Elijah Coming 
Be tore Christ. Meglddo Mission . Dept. 
58. 481 Thurston Road. Rochester. N.Y. 
14619. 

HEARINO Aids. Huge Savings on tiny. 
all-in-the ... ear. behind the ear . cyeglase: 
and body models. No down payment. 
Easy terms. Write for tree catalog Pres
tige-C49. Box 10947. Houston. Texas 
77018. 

"FREE! Exciting new Illustrated cata
log of unusual gifts & novelties. Free! 
CotJco. Dept. P-102. Box 522. Lake Zur
ich. Illlnols Ann47". 

DRIVER'S License. Birth Certtll.cate. 
H.S. & College Diplomas. Marriage & 
Divorce Certificates- Blank Forms. Fill 
them In yourself. Highest Quality you 
can buy! Confidential 3 day service ! 
52.00 each: any four- $5.00. postpaid. 
Formco. Box 834-FC. Warren. Michigan 
48090. 

HOME Wlnemaklng Supply Oulde Cat
alog-Free. Bacchanalia. 321-Z-5 Sauga
tuck Station. Westport. Conn. 06880. 

WINEMAKERS: Free Illustrated cata
log of yeasts. equipment. Semplex. Box 
12276. Minneapolis. Minnesota 55412. 

WlNEMAKERS Yeast. Recipes & Cat
alog 25c. Kraus . Box 451-N. Nevada. 
Missouri 64772. 

BOOKS on Antiques and their Prices. 
Free Circular! Period Books. Uniontown. 
Pennsylvania 15401. 

SEND $1.00 tor recipe. Syd's Chill, 
Box 886. Clute. Texas 77531. 

CIGAR Smokers: Buy direct from rae
tory, free catal01. S&S Sales, Lockbox 
35178. Chicago, Illinois 80635. 

ASTOUND YOUR FRIENDS. Make 
your own paper at home. Ideal tor ad
ence projects. artist. school. conversation 
piece. etc. If Interested. send tor plana 
and Instructions. U .OO. Deetwll Enter
ortses. P.O. Box 61. Schenectady, N.Y. 
12305. 

WINEMAKERS: free recipes. catalog. 
Arbo!Yn. 1108 Ounter Circle. W. Colum
bia. South Carolina 29169. 

WHISKEY. beer , wlnemaking. Instruc
tions SI.OO. 5410 Brighton. Ft. Wayne, 
Ind. 

YOUR dreams mean something. Fas
cinating book reveals inner meanings. 
•2.00, EIJay. 700 Richards St . . Honolulu, 
Hawaii 96813. 

CONFUSED? Let a quarter do your 
browsing through the classtll.eds. Mail 
order. import-export, wholesale. home
working. opportunities unlimited. oodles 
of deals. A total or 20 offers In one 
giant packet. For Immediate action send 
25¢ to Peteyjean Associates. P.O. Box 
8237. Corpus Christl. Texas 78412. 

REVOLUTIONARY Opener-Uppers! 
ElastoVinyl discs defy slippage. Perfect 
for Jars. bottles . faucets. etc. Home or 
WorkShop. Send $1.00 to Mercury, Box 
562. Hialeah. Florida 33011. 

WINEMAKERS: 60 page book of easy 
recipes tor making tine quality wines 
from grapes. peaches . gooseberries .. . 
even rhubarb for only 9¢ a bottle; and 
complete supply catalog. Send 25¢ to the 
home wtne making pioneers: Wine-Art. 
Dept. PS. 4324 Oeary Blvd .. San Fran
cisco. Calif. 94118 (30 stores across the 
country). 

106 PERSONAL 
OVERSEAS Jobs - Europe. South 

America. Australia, Far East. etc. 2000 
openings all trades. Construction. Otll.ce. 
Engineering, Sales. etc. S700 to sa.boo 
month. Expenses paid. Free Information. 
Write: Overseas Jobs. International Air
port. Box 536-P. Miami, Florida 33148. 

RUPTURED. Reller and Comfort. No 
Understraps. Elastic or Steel. Write 
Hand Lock Products. Preston 2. Ontario. 
Canada. 

TOO many Debts? Want to lower your 
payment and pay oft the bills? Write: 
Continental. Dept. PS, Box 2116, East 
Chicago. Indiana 45312. 

INVESTIGATORS. Latest Electronic 
Aids. Free Literature. Clifton. 11500-F 
NW 7th Ave .. Miami. Florida 33168. 

SECRET Law Wipes Out Your Debts. 
Immediate relief. Clear credit. Free de
tails. Counselor-16, Kerrville, Tex. 78028. 

LOSINO Hair? Balding? Dandruff? 
Free copyrighted booklet. Dr. Shiller 
Laboratories. Dept. 533. Box 398. Punta 
Gorda. Florida 33950. 

WEIOHT WATCHERS - Send your 
weight. height. age. plus $5.00 receive 
professionally planned diet. Slim-It Lim
Ited. 32 \2 S. Main St.. Clintonville. 
Wisconsin 54929. 

SECRET LOANS BY MAIL. Borrow 
$100 to SlSOO for any good reason In ab
solute privacy. No Interviews. no endors
ers. no co-signers. Fast service. Write: 
Dial Finance Co .. Dept. L-215. 410 Kil
patrick Bldg .. Omaha. Nebraska 68102. 

QUIT SMOKING. easily. quickly. Dis
cover OBJECTIVIS M. Send $2.00 to: 
Discover O.T. . P.O. Box 822, Homer. 
Alaska 99603. 

ASTOUNDING how simple to decipher 
any Biblical Fable. only two dollars. 
Daniel Rae. 4225 Bu1·ns Ave .. Los An
geles. Calltornla 90029. 

FOLLOW That Car. Electronic Trail
Ing Equipment. Free Literature. Box 220. 
Miami. Florida 33168. 

SERVE Christ. Become an ordained 
minister. Write Holy Light. Dept. A. 
Box 4478. P iltsburgh. Pennsylvania 15205. 

A COMINO Whirlwind to sweep this 
earth! Free Information ! Write: Harvest 
PS. Jefferson City. Missouri 65101. 

BIRTH. Marriage. Cert!tlcate. Diplo
mas. <Canadian ) 3 Blank Forms $1.00. 
Free samples. Form Distributors. Box 
893. League City. Texas 77573. 

CORDLESS Vibrator: Ladles• or men's. 
7" x 1 \~·. $3.00. Royal. Box 61. East 
Moline. Ill. 61244. 

PUBLISH Own Poetry Books. 100. 
$25.00. 25c tor complete Information. 
sample. Henricks, P.O. Box 2127. Bir
mingham, Alabama 35301. 

WITCH Cert!tlcate. Spiritualist. Evan
gelist. Palmist. Astrologlst and Min
isters' Ordination Certtll.cates. Two SI.OO. 
Free list. Brundage Forms. Box 9966. 
Atlanta. Georgia •0319. 

BALDINO? Read " Hair Styling And 
Proper Care of Hair and Scalp". Copy
right 1970. $1.00. Books D3. R1 Box 49. 
Plaistow. New Hampshire 03865. 

107 HEARING AIDS 
HEARINO Aids - Batteries - Repairs 

Wholesale! Aid Center. Box Z. St. 
Petersburg. Florida 33712. 

SAVE Up To $500.00 on Hearing Aids. 
Pree Price Lists. Write : Rhodes. 333 
North 9th. Paducah. Kentucky 42001. 
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t kif,ways to say 
~Merry ·Christmas" 

--
NEW Heathkit Electronic Oven ... 

a cooking revolution for only $399.95* 
Imag ine a 4-minute baked potato ... a 5 pound roast in 45 minutes ! This is 
time-saving, carefree microwave cooking, in easy-to-assemble kit form from 
Heath. Prepare meals in minutes, not hou rs ... cook on china, g lass, even 
paper plates! Exclusive Heath door interlock system is absolute assurance of 
safety- the oven cannot be turned on if door is open. Portable- use any
where there's a 120V AC grounded outlet. Give your family faster, more nutri
tious meals this Christmas ... with the new Heath Electronic Oven. Kit GD-29, 
80 lbs. 

NEW Heathkit Solid-State Color TV ... 
227 sq in only $489.95* ... 295 sq in only $559.95* 

Under development for over five years, the new Heath solid -state color TVs 
offer design & performance features that add up to one-of-a-kind superiority: 
modular plug-in circuit board construction for easier assembly & service: 
solid-state VHF & UHF tuners for greater sensitivity; 3-stage IF for higher gain: 
automatic fine tuning, standard: VHF power tuning, standard; "instant-on" cir
cuitry; automatic color control; adjustable noise limiting; plus exclusive Heath 
self-servicing for total owner service capability. Give the gift of lasting enter
tainment . . . a new Heathkit solid-state color TV. Kit GR-270, (227 sq. in.) 
114 lbs. Kit GR-370, (295 sq. in.) 127 lbs. 

NEW AR-291 00-watt Stereo Receiver . . . only $285.00* 

* ,. 

The world's finest medium-power stereo receiver. 100 watts IHF output@ 8 
ohms, with less than 0.25% harmonic & IM distortion; preassembled & aligned 
FM tuner has 1.8 uV sensitivity; advanced L-C filter provides over 70 dB selec
tivity, eliminates IF alignment. Solid-state design & modular plug-in circui t 
board construct ion for easy assembly & service. Put the sound of music in your 
home this Christmas ... with the magnificent AR-29. Kit AR-29, 33 lbs. 

NEW Heathkit Portable Solid-State 
102 sq in Color TV ... only $349.95* 

Big set performance & portable convenience . .. that's the new GR-169. Heath 
engineers took the advanced GR-370 circuitry, combined it with a smaller pic
ture tube, and packaged it in an easy-to-assemble, compact chassis. Since the 
circuitry is the same, so are the performance & features. Put the new GR- 169 
on your Christmas list now ... Kit GR-169, 48 lbs. 

Heathkit Solid-State 
Metal Locator ... $69.95* 

Detects down to 6'. Induction 
balance circuitry signals thru 

built-in speaker only when 
metal is detected. Portable, 

battery operation. Headphone 
jack; meter. Kit GD-48, 4 lbs. 

The Amazing Heathkit 
"Boonie-Bike" .. . $199.95* 

Giant 18 x 8.50 rear tire 
gives positive traction in 

mud, . sand , gravel, snow 
... goes where other 
bikes can't. 2-speed. 

5-HP 4-cycle engine. Up to 
30 mph. Kit GT-18, 140 lbs. 

Heathkit Solid-State 
Fish Spotter ... $89.95 * 

Spots fish, vegetation, under
water terrain to 200ft. Portable. 

Waterproof, floating case. 
Noise Rejection eliminates 

ignition noise. Portable 
transducer incl. Kit Ml-29, 

91bs. 

Plus 293 other gift ideas in this FREE catalog 
r--------------------:------------------------------- ~ 11 ---.. I HEATH COMPANY, Oept. (11-11) I NEW 

FREE 1971 CATALOG! 
I Benton Harbor, Michigan 49022 a Sch/umberger company I 

I .I o Enclosed is $ plus shipping. 
Nowwi~more~h. mo~ 1 1 
color. Fully describes these Please send model (s) 1 
along with over 300 kits for I D Please send FREE Heathkit Catalog. D Please send Credit Application. 1 
stereo/hi-fi, color TV, elec- 1 Name I 
tronic organs, guitar ampli- I 1

1 fle~.amateur~dio.~rlne, 1 Add~ss 
1 educational, CB, home & 

hobby. Mail coupon or write I City state Zip 1
1 Heath Company, Benton Mar· 

bor, Michigan 49022. 1 •Mail order prices; F.O.B. factory. Prices & specifications subject to change without notice. CL-395R 1 _________________ ,___; ___________________________________________________ ~ 
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Christmas might just 
be your chance for 

@ TM 

a Homelite E-Z chain saw 

what 

• Minus cutting enachmenas 

Tell her it's the lightest chain saw 
Homelite ever bui lt. Just eight and Gentlygraspthestart inghandle 

One half pOUndS*. w ith two fingers and lift. Vvvroooml 

Tel l her the E-Z tackles any woodcutt ing 
job she can dream up, even build ing her 

a rustic planter box 
or picnic bench and 

table! Cut up enough firewood in 
an afternoon to keep you warm through · 
next winter. You can fell a tree three 
feet in diameter - if you ever need to. 
You can save enough money by cut
ting firewood, clearing brush and doing 
your own tree pruning to pay for the 
saw several times over. 

Saw an 8" hardwood log in 8 seconds. 
Softwood In 3Y2. The rest is up to you. 

And tell her about the SPECIAL CHRISTMAS OFFER at participating 

10511 RI VERDALE AVE., PORT CHESTER, N .Y. 

A textron I 
DIVISION 

Homelite dealers. t 
FREE custom-molded carry case with 

pu rchase of a new E-Z chain saw. 
The Homelite E,z comes pre-assembled 

with 16" bar and chain in its own free carry 
case. Tell you r wife she doesn't need to 
g ift wrap it- it's in its own Christmas-tree
ready gift carton. Offer good from Nov. 16 
thru Dec. 31, 1970. 

Case color 
may vary. 

tHomellte dealers are listed In the Yellow pages. Call the one 
neareat you to confirm that he Is participating In 
Homellte 's special Christmas offer. 

0·101 


