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A shaver that shaves as close or closer than
the new platinum and chromium blades.

99 men tested our Norelco Tripleheader
35T against these new blades. Each shaved
one side of his face with a blade and the
other with the Tripleheader. Our three float-
ing heads followed the curves of their faces.
And our eighteen rotary blades shaved in
every direction at once (that's the way
beards grow).

Blades can’t do all this. They're straight.
And that's why seven out of ten men said
the Tripleheader shaved them as close or
closer than the new blades.

What's more, the Tripleheader has a
pop-out trimmer. So you
can get your side-

burns straight
and even for a
change.
Now what blade can
compete with that?

The Norelco Tri
You can’t get any closer

“This is what
we have against
rgeables.

A rechargeable that gives up to twice as
many shaves per charge as any other re-
chargeable.

Our Rechargeable Tripleheader 45CT has
all the features of our regular Tripleheader.
It has three Microgroove™ floating heads.
And eighteen rotary blades that continu-
ously sharpen themselves to cut down on
bothersome blade replacement. And a hid-
den pop-up trimmer for neat sideburns and
mustaches.

It also has some special features all its
own. A Shave Counter that automatically
counts your shaves and tells you when to
recharge. A Charge Indicator that lights up
when it's recharging. And, of course, the
Rechargeable can
shave with or
without a cord.

Now what re-
chargeable can com-
pete with that?

other rec

rs

B
Mﬁéa © 1970 North American Philips Corporation, 100 East 42nd Street, New York, M. Y. 10017.
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CHANNELLOCK

Gives You More In Hand Tools Including

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
CHANMELLOCK since 1886. Best of all, you pay
no premium price for CHANNELLOCK quality.
LIKE TO SEE THE ENTIRE LINE?

Send for our catalog . . . yours for the asking.

MEADVILLE, PA. 16335
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It’s all here
in black and white.

You may not be able to get what you want on TV, but

‘o8 'i you can get what you want in it. If you get a
——— 1 B Panasonic. Because we give you more sets

—— e /B E to choose from than anyone else. In screen
| sizes starting as small as 1%2 inches

: - (measured diagonally) and going all the

= e———(— » way up. Some with FM/AM radios. Some
| w 2 5 % o with clocks that put our sets to sleep

after TV puts you to sleep. Others with
2t clocks that wake you up. Even porta-
=3B i "q m s ble TVs with batteries inside so you

‘M - : */ can take them anywhere. With fea-

tures like Set-and-Forget tuning
. so0 you can adjust the sound and
' picture once and then get it that
way every time. Speed-O-Vision
' so you can see everything as
soon as you turn the set on. And
speakers that make the sound
as beautiful as the picture.

T So if you want to get just
what you want ina TV
set, it's as simple as
black and white. Go to
any dealer carrying the
Panasonic line.
It’s all there.

o ST T e R R juatalightlyahaadnfuurtime

£ mmmf!hw?urt 10017. For your nearest Panasonic dealer,
wlm Mlnﬂmwﬂﬂmm Wfﬂlﬂ\i (118 ﬁﬁcnﬂﬁutmr Model.

H
. g e
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o __£<.- i o



DECEMBER 1970

VOL. 134 NO. 6

POPULAR MEGHANIGS

INTERNATIONAL EDITIONS: AUSTRALIA, BRAZIL, CARIBBEAN, DENMARK, MEXICO, SOUTHERN HEMISPHERE, SWEDEN

AUTOMOBILES AND DRIVING
24 Detroit Listening Post
32 Drivin’ With D:
83 PM Owners Report: Chevrolet Camaro
and Pontiac Firebird
88 What's All the Noise About
Straight-Through Mufflers?
104 Sap 'n Snowmobiles
112 Seventy Years of Wheels!
120 One-Man Auto Body Shop
138 Saturdav Mechanic: How to Beat 3
Wintertime Starting Problems

SHOP AND CRAFTS

148 Put Life in Any Boom With a
Rock-Garden Waterfall

156 Forty Great Hints for Home and Shop

166 The Slws the Limit With This
300-Power Telescope

174 Mini-Truck Fleet

176 Tools You'll Wish Santa Would Bring

SCIENCE AND INVENTIONS

20 Sci Worldsid

79 Teaching Animals With Electronic
Language

92 Just Patented: PM’s Pick of the
New Inventions

SPACE, AVIATION, MILITARY

73 A Fighter Pilot’s Fighter Plane

94 The Last Flight of the Carib Queen

107 Skylab: Our Next Giant Step in
Space

ENVIRONMENT
48 Pollution Fighters’ Newsletter

HOME AND YARD

70 H > Clini

142 Exciting New Products

144 Build Your Own Dancing Light
Dmplav

T

148 Put Life in Any Room ‘Wlth a
Rock-Garden Waterfall

152 Now: Cookout Fun Indoors, Anytime

156 Forty Great Hints for Home and Shop

163 How to Install Pushbutton Draperies

ELECTRONICS, RADIO AND TV
Play on Any Phonograph

79 Teaching Animals With Electronic
Language

130 _All-in-One Music Centers: Your
Best Bet in Hi-Fi?

144 Build Your Own Dancing Light
Display

BOATING, OUTDOOR RECREATION
14 On-the-Go Camping
“] !!.’] ; I! Er Q l]
104 Sap 'n Snowmobiles
116 How to Keep Your Shooter’s Eye
Sharp the Year Round

PHOTOGRAPHY

128 New in Photography

129 Phato Hints

134 Add 3-D to Your Photo Display

REGULAR FEATURES
6 Letters

Cover Illustration by Ed Valigursky
The Fantastic F-15—Tomorrow'’s First-String Fighter

NEXT MONTH IN POPULAR MECHANICS

Special Tear-Out Section: Auto Racing Guide for 1971. The cars (in color), the
drivers, the tracks, the races and the records. This special section was prepared
especially for PM’s auto-racing fans by our automotive editors.

Those TV Cartridge Tape Systems. Which does what?
Should Mechanics Have to Have a License? Is it time to make them “professionals™?

Wanted: Electronic Detectives. The quarry:

“bugs” planted by industrial spies.
POPULAR MECHANICS



ROBERT P. CROSSLEY
Editor

JAMES M. LISTON JOHN A. LINKLETTER
Executive Editor Managing Editor

WAYNE C. LECKEY SHELDON M. GALLAGER |

Home and Shop Assistant Executive
Editor Editor

THOMAS G. DAUER
Art Director

Published by The Hearst Corporation
RICHARD E. BERLIN, PRESIDENT

RICHARD E. DEEMS
President, Magazines Division

JOSEPH F. KERN
Publisher

BILL HARTFORD Automotive
JOHM F. PEARSOM Science and Aerospace
GEORGE W. REIGER Boating and Outdoors
SHELDOM GALLAGER______ Electronics and Photography
HARRY WICKS _ Hoeme Workshop
MICHAEL LAMM West Coast Automotive
ROBERT LUND ___ Detroit Automotive
GARRY WINTER _____ Copy ond Produclion
RICHARD H. FUNK__ Assocjate Copy ond Production
JOHHM ADKIMS Assistant Copy ond Production
ALVIMN KIETZ Assistant Art Director
FRED A, LEERS
JOSEPH P, BEATOM _______ Assistant Art Director
DON EVAMNS Technical Art Director
CLIFFORD B. HICKS _ =
SOPHIE GROMOWICZI __Director, Bureau of Information
EVERETT JOHMNSOM Cobinetmoker

ADDRESS ALL EDITORIAL COMMUNICATIONS TO: 224 West HTth
St New York, N.Y. 10010, For sdditional sourees of information
on_ the articies and products in this (ssue, write o Bureau of
Information, Popular Mechanics, for free "Where-to-Find-12°" 1ist.

DANIEL J. COLEMAN
Director of Advertising

ADVERTISING OFFICES: New York: 224 West G7th St., T65-
830; Chicago: 020 N, Mic I|||....u|. Ave., DHIT-2400; Detroit:
Genernl Motors Bldg., THinity 5-871 Clevelond: 20:1110 Chagrin
Hivd., Shaker II.|.I ts, 2HI-TTHH: I.UH. Angeles: 601 North Ver-
mont Ave., 648 IE

SUBSCRIPTION SERVICE: Mail all subseription orders. changes
of address, covrespondence concerning subscriptions, and Post-
master notices of urudellwenbie tnrin to Fopular Mechanics,
RBox 848, New York. N.Y. 1001%. Please enclose your latest ad-
dress label for guickest nrﬁﬂ when writing about ¥our sub-
Beription.

POPULAR MECHANICS IS PUBLISHED MOMNTHLY by The Hearst
C'ul‘ soFabion, 57th S5t. at Bith Ave., New York, N. Y, 10018, L.5.A,
|!| Berlin, Presldent: Gm.-n,u Hearst, V l’rux I{trhurrl E.
;ng President of Magazines: John H. Miller, Executive V-Pres.
of Magazines; Haymond J. Petersen, Senlor V- i"reu. of Magazines;
William 5. Campbell, V-Pres. of ‘.l.':_,: pines: Albert A, Rachod.
V-Pras. and Dirvector of Clrculation: Joesph F. Kern, V-Pres. for
Popular Mechanics, Frank Massi, Executive V-Pres. amnd Treasurér;
Harvey L. Lipton, Secy. singbe cony in the Unlid Suites and Can-
ada, 30 cents. Subseription prices: Lnived States and Po=sessions
B5.00 for one FERF! S 00 for vwo years: 812.00 for throe Years.
Cangda, pdd 80.75 for ¢ach vear. Pan Ameriean Poatal Union eolifis
tries, add §1.00 for each year. All 1:-l|:|.rr countries, add 52,00 for
each year. When c¢hanging address, give old sddiess as well as
the new, with postal-zonge number, i any. and allow six weeks
for change to become effective, Second-class postage prid st New
York, M.Y.., and at additional mailing ofices. Authorized az see.
e - rhm. makl hy the Post OMfce Department. Ottawa, and for 'p,ly-
mient of postage in cash. Rﬂ!mlrh&d as second-elags matler at
the Post Office at Mexico DUF.. Mexico, Juneg 20, (1880, & 1'&'",1
By The Hearst Corperation. ﬁ” rights reserved. Printed In U8

DECEMBER 1970

Assistant Art Director |

Speciol Projects

Nicholson
helps you

do it
yourself.

Half the pride of "doing it yourself"
comes from the professional look
of a job well done, whetherit's a
new "‘do it from scratch' project
or just ordinary maintenance.

Nicholson files and saws are made
for the kinds of work you do. That
means they do a lot toward help-
ing you do a good job that looks
like a good job — every time.

No matter what the job, it's an
advantage to start out with Nich-
olson tools. Get them at your hard-
ware or building supply dealer.

[ ] sy, @ el
Lheiy >
Nicholson <

Nicholsan File Co., Providence, R. I.
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“lobacco

When you have some relaxing to do, here’s the pipe

Ipe

“The°LazyP

tobacco to do it with. Bond Street’s never in a hurry.

It's a rich-tasting combination of plugs and flakes,

brought together to smoke slow and easy. Look

at it this way: one pipeful will last long enough

to give the little woman a good workout and you
one of the best rides you’ve had since you were a
kid. We know you'll like the Bond Street taste. And

if anyone gets within sniffing distance, be
prepared for some compliments about the aroma.

Lights easy—

takes its own good

time about burning

LETTERS

TO THE EDITOR

Right to fly

Congratulations for Will You Lose
Your Right to Fly? (page 88, Oct. PM).
I've gotten pretty disgusted with a lot of
the rubbish that has appeared in the gen-
eral press and TV coverage of this sub-
ject. I believe the writer of your article
did a wvery good job interpreting this
complicated subject for readers who may
have little or no knowledge of the real
situation. It's gratifying to see this, since
so often this subject has been distorted
by people who should know better.

As a private pilot and a foe of bureau-
cratic bungling and airline arrogance, I
certainly hope I don’t lose my right to fly,
and I thank PM for helping report this

. important subject in its proper perspective.

WICKENBURG, ARIZ. MARrSHALL LincoLN

‘Just fantastic’

I thought you might be interested in
seeing a picture of your 2-Way Season’s
Greeter (page 136, Nov. '68 PM).

I really had a lot of fun and enjoyment
making this project, and the comments
and compliments from the people in my
neighborhood were just fantastic.

Thanks for the nice project.

Ann Areor, MicH. Rosert L. Bairp

Looks great! And if other readers want

| to duplicate the display (there's not much

time left), you can order Xerox copies of
the article for 95 cents from Popular Me-
chanics, Dept. JL, 224 West 57th St., New
York, N.Y. 10019.

Honey's not for the birds
In one of your September Letters to the
Editor (page 6), a reader recommended
{Please turn to page §)
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Are you still
working for

peanuts while
arc

making it

others
big?

Why put up with a dead-end job and
low pay while other men forge
ahead to exciting promotions and
big incomes?

There are many opportunities to-
day for people prepared to fill them.
Do you know how conveniently you
can train to take advantage of these
opportunities? You can do it with-
out giving up your present job, or
going back to class.

LaSalle home study provides the
specialized knowledge that can lead
to better-paid positions. Why not
have more money for the good
things in life — with enough left over
to put into your savings account?

Often LaSalle graduates report
earnings several times greater than

their former salaries. Some gain sub-
stantial advancement in their own
fields; others start satisfying careers
in completely new fields.

LaSalle has been a leader in
home study for over 60 years. More
than 2,000,000 ambitious men and
women have enrolled in its many
courses. Your training is in experi-

enced hands. Your LaSalle diploma
is a credential you can be proud of.

Check the program you are inter-
ested in— then send the coupon be-
low for FREE booklet describing
the opportunities in that field. No
obligation, of course. Mail to
LaSalle, 417 S. Dearborn Street,
Chicago. Illinois 60605.

& "0 Lakolle Fates

LA SALLE EXTENSION UNIVERSITY

A Correspondence Instilution = 417 §. Dearborn Strest, Dept. 60.103, Chicago, liinois 60605
Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below:

ACCOUNTING

[ Cemplate Accounting
[ Income Tax

D CPA Tmirling

] Modern Bockkeeping

LAW COURSES

[ Business Law
D Insurance Law

] Bachelor of Laws Degree

[ Claim Adjusting Law
[ Law far Police Officers

COMPUTER PROGRAMMING HIGH SCHOOL

CAREERS FOR WOMEN

[ Basic Training [] High Schesl Diploma [] Accounting
INTERIOR DECORATING HOTEL/MOTEL E g:':";f":f el
[J Complets Training MANAGEMENT . o

ART TRAINING

[] Hotel Executive Training
[ Matel Monogement

[J Dental Assistant
[ Interior Decorating

BUSINESS MAMAGEMENT i
[ Introduction to TRAFFIC & TRANSPORTATION L] Commercial Art g L] Real E'“.l"
it ;[ Complete Traffic [ ©il, Water Color Pointing STENOTYPE [ Secretarial
" g Mesoasmel [J Complete Training [ Machine Shorthand [ Stenctype
DRAFTING ) RESTAURANT MANAGEMENT  Mr,
[J Complete Draiting [] Complete Executive Mrs.
. Training R A R e g Age
REAL iCircle tidle and please prind)
[0 Complete Real Estate LANGUAGE INSTRUCTION
[ Real Estate Brokerage  [] French
[] Real Estate Management [] Spanish Rl vl e R R e Apt. No.. ...
Interasted in a caresr City &
0o not listed? Write hare: BB, o iv i s s R R R SRR 5 A

e Unar

. S . — -

_—____-___---—-------------------------———-------J
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EARN
HIGH
WAGES

as a HEAVY
EQUIPMENT

OPERATOR

Train your way ta high pay in the booming construction
industry! Learn the skills you need te qualify, by actual field
training on machines like the ones used by the industry. Huge
training grounds in North Carolina, @ million dellars warth
of school-owned diesel-engined machines, experienced in-
structors, full 220-hour ond 440-hour courses. Naotionol, the
original school of heovy equipment operation, is a recog-
nized leader. Member Americon Rood Builders Assn., Ser-
vices and Supply Division. Associate Member A.G.C. Full-
time Job Advisery and Counseling Director on staff. VA
opproved. For men oges 17 to 56. Train Now-Paoy Later plan
. othar payment plans uhu availoble. Write TODAY for
FREE catolog and FREE copy of school newspoper reporting
news of National 5:lmur graduates. Accredited member
Mational Asseciotion of Trode ond Technical Schools.

| MATIONAL SCHOOL -:
OF HEAVY EQUIPMENT OPERATION, Dept. D-46
| P. 0. Box 8529, Moores Chapel Read, Charlotte, N. C. 28201 |

Please send me FREE illustrated school catalog and com- |

plete information. | understand there's no obligation, |
| Name Age |
| Address Phone |
| city State Zip Code '
0 o TR L PR ST |

Bore 35 standard holes|
with just one tool \ ;

New IRWIN
Expansive Bit
lets you dial your size

Just turn the dial and you're
set to go with this new Irwin
Expansive bit. No hunting for
the size you need. Fits all hand
bit braces. Clean, fast, accurate
boring action from 75" to 3"—
35 standard hole sizes in all!

And what a really fine preci-
sion tool to own. It's drop-
forged from special bit steel,
heat treated full length, ma-

chined for accuracy and sharp- nnl
ness, highly polished, too. Two

cutters supplied with each bit. | $S. 70
Model No. 21 with 35" to 134~ " to 3w

boring range also available.
Ideal for home handyman, pro-
fessional woodworker, or farm.
See your independent hardware
or building supply dealer soon.

every bit as good

lRW'N as the name

at Wilmington, Ohio 45177, since 1885

LETTERS

{Continued from page §)

putting honey in feeders for humming-
birds. We recently read an article warn-
ing against feeding a honey syrup to
hummingbirds, The honey ferments in
the sun and causes a fungus disease on
their tongues. A syrup, made of one part
sugar to four parts water and colored red
with food coloring, is recommended.

CarusBap, CaLir. Mg. & Mgs. E. T. LANNIN

‘How soon indeed!

How soon a three-wheel car? you ask
in Detroit Listening Post (page 38, Oct.

PM). How soon indeed! The enclosed ad
was taken from a 1911 issue of the old Life
magazine.
LawrenceviLLe, N.J. Harry H. PraTT
Well, as somebody once said, there’s
not much new under the sun. The Motor-
ette above (“Highest development of the
motorcycle. Not a cheapening of the auto-
mobile.” Price: $385) is indeed a three-
wheeler, but you don’t see many around
these days. However, some new ones are
on the way—you can read all about 'em
in mext month’s PM wunder the title: Is
There a Three-Wheeler in Your Future?

Not so easy

How to Talk to Vietnam—Free (page
108, Sept. PM) seemed like an answer to
our prayers, but our son in Vietnam
wrote that calling home isn’t so easy. He
says calls are placed only between 10:00
p.m. and 2:00 a.m. and that you can't al-
ways get through on the night you want.
Radio hookup is to Barstow, Calif., where

{Please turn to page 10)
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l NRI Appliance Training Division I
3939 Wisconsin Avenue

Washington, D.C. 20016

Send me your illustrated FREE CATALOG that tells about oppor
tunities in Servicing Electrical Appliances, and gives details of
MRAI's low-cost training plan, | understand there is no obligation.
No salesman will call,

OME STUDY
HIGHLY PROFITABLE

8 GERVICING
 ELECTRICAL

TRAINING i THE  §
FIELD OF
600-120

Name Age

| Address

'\ City State Zip

if you have served since January 31, 1955,
or are in service now, check box above.

!

I

i

[ CHECK HERE FOR FACTS ON GI BILL :
et

ERS c
R BEGIM TAMS

' MAIL COUPON ABOVE FOR THIS

O

e

N B o " I'u.!FR EE NRI
g8 .« | CATALOG

Learn professional _
meth_ods of appliance repair

Refrigeration and Air Conditioning included. save on your own

repairs, learn a skill in demand, earn extra income or start your own business.

Short, easy course trains you at home to make
$5 to $7 an hour starting soon.

Mail the coupon above for your FREE NRI Catalog.
Find out how you can prepare quickly at home to do
professional appliance servicing.

After only a few lessons, you can be ready to
start servicing your own applhiances or start earning
35 to $7 an hour fixing appliances for friends and
neighbors. The entire training can be finished in a
few months,

NRI Appliance training is the fastest way to a
new job or skill or extra income in a spare time or
full time business of your own. Wherever you live or
want to live, you'll find a demand for top-notch appli-
ance servicemen.

With a billion appliances in use, there are proba-

bly thousands needing repair right in
your own neighborhood. They mean

cash profits for you starting soon. Put your spare
time to good use. Appliance servicing can give you
the extra cash you may be seeking to do and buy the
things you've always wanted.

Low-cost NRI training covers —
Small and large home appliances
Air conditioning
Refrigeration
Portable electric tools
Small gasoline engines
Farm and commercial equipment

Professional appliance testing equipment is in-
cluded in your NRI course at no extra cost — to help
you speed troubleshooting and repair jobs. Mail cou-
pon now for your FREE NRI Catalog. No salesman
will call. National Radio Institute, Appliance Train-
ing Divigion, Washington, D.C. 20016.

NRI APPLIANCE TRAINING DIVISION « Washington, D.C. 20016

Accrodited Member Natlonal Home Study Councll
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EARN BIG MONEY

IN AIR CONDITIONING
REFRIGERATION & HEATING

25 KITS SENT TO BUILD THIS
COMPLETE REFRIGERATION SYSTEM

APPROVED FOR GI TRAINING

If you served since January 31, 1955 or are
in service, check Gl line in coupon

A better job, top pay and steady work are easily
within your reach. Learn to repair and install air
conditioning systems, refrigerators and freezers.
Air conditioning is one of America’s fastest-growing
industries. Millions of autos and homes are being
air-conditioned. The need for trained men is imme-
diate and great.

Make Home Your Training Center—Learn by practic-
ing. CTI sends 25 kits of tools and parts to build a
complete refrigeration system —which you later con-

| BroorrLyn, N.Y.

vert into a refrigerator or freezer. The course is easy! |

Earn Money As You Train—Since the CTI course in-
cludes training with real equipment, many students
earn money repairing units soon after enrolling. On
completing training they go into top pay jobs. Many
get started in their own business.

Mail Coupon Today for FREE book. No obligation.
Prove to yourself that the air conditioning, refrig-
eration and heating field is best for you—the easiest
training to master and loaded with top pay oppor-
tunities.

Commercial Trades Institute, Chicago, lll. 60626

COMMERCIAL TRADES INSTITUTE
1400 Greenleaf Avenue
Chicago, lllinois 60626 Dept. PM1270

a..______

Send book, Be a Success in Air Conditioning,
Refrigeration & Heating. No obligation.

Address
City

Zip.

H

County —

O Check for facts on Gl Bill
Accredited Member National Home Study Council

State

i

i
Age

1

i

1

10

LETTERS

{Continued from page §)

it gets transferred to the telephone com-
pany, and we must pay person-to-per-
son rates from there.

MILWAUKEE C. R. EBERHARDT

Shortwave propagation from Vietnam
is best between 4:00 p.m. and 3:00 a.m.,
but some strategic bases may restrict
telephone-patches still further because of
military considerations, reports our au-
thor. How long your son waits to put his
call through depends on the weather
(propagation conditions) and how wmany
other soldiers want to call home at the
time (holidays are hectic). Radio hookup
is to whatever MARS station picks it up
best—not just Barstow. (Phoenix picks up
about 60,000 calls a month.) Our article
mentioned the commercial telephone
costs to you; the MARS service is free.

No cylinders

In Freon Engine for Datsun (page 48C,
Oct. PM), you say, “The gas drives the en-
gine's six cylinders . . ." Not so. The in-
ventor, Wallace Minto, found steam and
fuel piston engines inefficient and unsuited
for his fuel type drive. His engine uses
two fluted rotors.

F. WiLLiam BOETTCHER

Joe dunnit

Unfortunately, we forgot to credit pho-
tographer Joe Munroe for his superb work
in Cruising the Cascades (page 132, Nov.
PM). In addition to being a top-flight still
photographer, Joe recently completed a
53-minute movie, To Dare the Wildest
River, about men who run the Colorado in
dories. It'll be on TV (the date’s not set),
and if you look quick, you’ll catch a
glimpse of PM Editor Bob Crossley.

Racing Guide

I enjoyed your 1970 Racing Guide
(page S1, Jan. PM). The track layouts
and the brief section on rules were worth
the price of the magazine.

Being a dirt-track fan, 1 was disap-
pointed that this exciting phase of the
sport only came in for slight mention.
Perhaps next year the sprint cars and the
dirt-track championship cars will be
awarded their rightful place in your in-
formative racing booklet.
ARrLINGTON, KANS. T. D. BarcLAY

They will be. Look for the 1971 Racing
Guide in your January issue of PM. * * %
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If
than

youre earning less

$1,000 per week,

we think that you're
selling yourself short.

HE very fact that vou're reading
this says something important
about you: either vou are now in
husiness for yourzeli, or vou plan to he
in the near future. If so, here’s zome-
thing for vou to consider. As a zelf-
emploved individual, vour earning power
should be in the neighborhood of $1.000
per week, or about 530,000 per vear.

We didn't just pull this figure out of
the arr. It's based on our vears of work-
img with people who work for them-
selves. What's more, common-sense
arithmetic bears us out.

Not too many Years agao. a man was on
his way to Success if he was earning
£10,000 per year hy the time he was 30,
But times have changed, and that £10.-
000 figure has lost most of its glitter,

Today, many kids straight out of school
coommand starting salaries of $12,000 1o
£15,000. By the time they're 30, thosc
same voung men are being paid $25,000
to 35,000 per vear-—working for some-
hody else. Which brings us to our con-
clusion: if yvou can make, =av, 225,000
working for somebody else, you can
make $30,000 working for yourself. Be-
canse you'll work harder, and vou'll
work lomger hours, and because von
won't have to split vour earnings with
bisses,

11 thizs kind of arithmetic makes sense
to vou, and if self-employment is indeed
vour near-future goal, American Unifax
would very much like to hear from vou,
heeanse our success is based upon at-
tracting the interest and support of per-
sans like you.

We're in the office products field. When
we entered this field, we did so with two
important principles fixed firmly in our
miel.

The first of these principles was that we
would offer for sale only those products
which were demonstrably superior to
any other products available from other
companies, regardless of brand or price.

Our second principle was that we would
make these products available to the
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business community through Direct Dis-
tributors-—men who had the drive and
determination to earn $30,000 or maore
per vear,

We have never wavered from these two
guiding principles, even though the kind
of product we seek is rare, and the kind
of man we seck is rarer still, As 2 re-
sult, we have enjoyed a steady, healthy
growth, both in our merchandizse line
and in the team of Distributors which
carries that line to the public,

It started with COPYFAX, our Space
Age replacement for old-fashioned car-
bon paper, COPYFAX represents a
totally new concept in multiple copying.
Instead of the conventional combination
of Aimsy tissue and a carbon-grease-wax
mixture, COPYFAX emplovs an incred-
ibly stromg film of DuPont MYLAR®
only 0017 thick, which, by meanz of a
patented process, is treated with a liguid
ink similar to that wsed by printers.
Ope piece of aordinary earbon paper is
good for about Ave rather smudgy copies
hefore it's ready for the wastehasket.
One sheet of COPYFAX gives as many
as 200 crisp, clear, printlike copies—at
about one-fifth the cost of carbon-paper
copices,

Carbon paper 15 a $203 million indnstry
in Ameria. Steadily and surely, COPY.
FAX is taking over the lion's share of
that industry

COPYFAX is just ane of our products,
We've introduced the American Unifax
Typing Ribhon, which iz based on the

same patented process that makes
COPYFAX possible. And American
U'nifax Correction Paper, a umigue

aolvent-ink paper that makes correcting
typing errors almost unbelievably easy.
More new products are on the way,

In selecting our Distributors, we exer-
cise the same care as in selecting our
products. [t seems to us that our kind
of company-—-dynamie, flexible, and do-
ing a verv high sales volume—is hetter
off with one man who demands 1,000
per week than with five men who'll he

AMERICAN UNIFAX
95 MADISON AVE. N.Y,, NY 10016

NENBER
Dept. PM-127 mpa
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happy with 5200, or with ten whao'll
settle for 3100,

This is not to say that the bulk of our
Distributors come from the ranks of the
supersalesmen, Quite the contrary. One,
for example, iz a bank manager who
makes over 3300 a weck in his spare
time, selling COPYFAX through the
mail, Another is a printer who, with our
help, has vecruited over 100 sub-distrib-
utors who sell for him. A third, a house-
wife, had **never sold a thing in her
life-=hut who landed a $783 order in
less than five minotes.

Ancther thing about our company which

might interest vou—we don't charge
franchise fecs. We believe that vour
effort, interest, and lovalty are more

valuable to us than any fee we could

i ;
reasomably ask from you. Therefore we
don’t ask for any fee at all,

These are some of our principles and
attitmdes, We intend to stick by them,
hecause they wark, In two short years,
American Unifax has grown into a
company of major importance in }hr:
office produets field, And we're growing
faster all the time,

We'd like you to grow along with us,
We won't guarantee that you'll make
1,000 per weck, but we promise yon
this: we'll give vou all the tools you
need to earn that much money. And if
vou're the kind of man we hope you
are, you'll know how to use them.

AMERICAN UNIFAX, INC, Dept. PMIZT 8
95 Madison Avenué

Mew York, Mew York 10016

The American Unifax way of doing basi-
ness makes senge to me—give me the
tarls 1o start making 21000 per week.
=7 Kush eomplete information, FREE and

witlhiowt obligatiom.

11 encloze 589,00, Hush me 1 pack
COPYFAX, 1 Twing Ribhan, and 1
Eark Corfection  taper  (retail value
12,40, plus complete information,

1 enclose 49,08, Hush me a special
T utarter kit with profit potential of 3300
or more, amd 3 Dalaneed sssortment of
American Unifax producis, PIGE com-
plete  Informat ion.
If you wish, specify muke and model of
iypewriter.

BTATE...... Z2IP. ...
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The Jeep Wagoneer-
th: flrs:el-wheel drive

family wagon. It's rugged,

safe,comfortable.

Take your family off the beaten track.
But don't leave their comfort behind.
Jeep Wagoneeris foryou. It's a
4-wheel drive station
wagon that carries
luxury anywhere.

We've been
putting 4-wheel
drive vehicles .
together longer : : Siiiies
than anyone else.
So we've learned a
few things.

Like how to
build the Wagoneer
with a higher ground c[earance
and lower center of P
gravity than any other /g
4-wheel drive family /7,
wagon. So you don't |
worry about holding
the curve with a full _
load. S
For added safety, the
Wagoneer has inde-
pendent hydraulic systems
for both front and rear brakes.
And these heavy-duty servo-type
brakes are also
self-adjusting. Your
Wagoneer stops when
it has to.

On the road and in
town, too, the
Wagoneer Is at
home. Roomy,
comfortable, with i
custom interiors. . =
Enough cargo 77 T T IR
space for a SHLERC_ :
spinet piano. Or a
little league
baseball team. And your pick of
options like a husky V-8, power brakes,
power steering, automatic trans-
mission, air conditioning.

The Wagoneer outsells all other 4-wheel
drive family wagons combined. Test
drive one at your Jeep dealer's today.

The toughest

4.-letter word on wheels.

Vil Jeep

Products from American Motors

— — M — =
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ON-THE-GO

GCAMPING

BY WADE MITCHELL

INTERIOR CRASH-PADDING will begin to appear on 1971 coaches. Sharp corners
and square table edges will be gradually removed. Potential hazards during highway
collision must be considered, hence, interior crash-padding is inevitable. Several major
coachmakers have scouted suitable materials and are presently studying the best
methods for crash-padding a recreational vehicle. Heavily upholstered dining areas,
window-restrainer bars in overcab sections, recessed appliance hardware and many
more safety features will be designed into the coaches of the next generation. Look
for activity to begin in this area during mid-"71.

FEDERAL TRAILER-HITCH REGULATIONS COMING? They might, if a new regu-
lation by the Department of Transportation and National Highway Safety Bureau is
adopted. In it, all trailers weighing under 6500 pounds would be covered. Manufacturers
will be required to provide and distribute information as to safe towing limits and hitch
types for various gross weights of trailers. The carmaker must further state to the buyer
how much weight his vehicle can safely handle. Handling performance under various
loads must also be provided the buyers. Carmakers already specify that certain hitches
must be used to protect the warranty. If the customer fails to use the right hitch, he
stands to lose his service policy.

CAMPER TRUCKS GET BAD PUBLICITY IN NATIONAL TESTS—but we're not
much impressed with the published evidence. Blame a poor matching of truck and
camper coach. The crew for the so-called “testing magazine” selected 11-foot camper
coaches which were placed on 8-foot cargo boxes. Only a greenhorn would deliberately
overload a pickup by failing to observe this simple rule: Never exceed the GVW of a
pickup with your camper coach! If a coach weighs 3300 pounds (as some 11-footers do,
a full water tank and a normal amount of family cargo will far exceed the 3500 pounds
GVW of most 3.4-ton trucks, such as those used in the highly publicized “road tests.”
What they did could be compared to loading 12 passengers into a 6-passenger car, and
then complaining because the car won't handle right nor stop quickly enough! It proved
nothing but the ineptness of the testers, in my opinion.

COLORADO MAY INITIATE CAMPER TAX! Yes, according to rumors out of the
Highway Revenue Committee, the State of Colorado is considering such a tax to cope
with what has been termed “traffic jams” of recreational vehicles. State Sen. Wayne
Denny of Cortez, Colo., has allegedly stated (about campers) “. . . now I think they
have got to start paying their way.” State Sen. George Jackson of Colorado Springs
reportedly told newsmen that some means of deriving more revenue from the thou-
sands of camper vehicles must be found. PM predicted two years ago that special
“camper taxes” might be the wave of the future. Oregon has already taken such steps
and may tax campers if the need arises.

GOODYEAR RECALLS TRAILER TIRES. If you bought a trailer during spring or
summer, 1970, from any of the following companies check your tire serial numbers:
Coachmen Industries, Boise Cascade Recreational Products, Holiday Rambler, Bee Line
Travel Trailers, Henschler Industrial Corp. The numbers on the faulty tires begin with
WT-5 and EU-5 (Goodyear tires only). The problem, according to Goodyear statements,
is that 1523 of these trailer tires were produced with the wrong ply stock. Goodyear
stores and dealers will replace the tires being recalled in line with the company’s regular
adjustment policy. * ¥

POPULAR MECHANICS



STARTYOURNEW CAREER NOW! wiTHOUT OVERHEAD! ANY PLACE! ANY AGE!

Start learning now. At home, or in the
garage, in your spare time — no outside
classes to attend. If you can tie a knot and
drive a tack, you can learn this business,
quickly, easily. You start learning the
basics right away through the proven MUI
Home Training Plan. And before you're
barely into it, you can start doing the
simple upholstering jobs that are all around
you waiting to be done. Chairs,

cushions, seats, footstoaols.
Even befure MUI‘ students
finish their training, people

start bringing upholstery jobs
to them, and remember—the
world is full of furniture that
needs fixing and re-upholstering

and more is wearing out
all the time!

AS YOU LEARN, TOU JUST 3LIP
INTO THE IMMENSE FLOW OF
UPHOLSTERY WORK! .. . of all

there is! . . . Sofas, lounging chairs
finished in beautiful fabrics, which
MU tells you how o get at the right
price — even leather and all the new
vinyls. And then you have built-ins
and breakfasi nooks. boats, trailers
and all the millions of automobiles in
America. Yes. you learn all this and
maore! When we linish teaching you,

{in your own home 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 maost
faniastic moneymaking skills in
America built 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 & business that you can take with
¥ou ... You can make big money from
then on ... any time, anyplace you
wan! to put out your shingle!

When you read the papers you see there's

a strikn here, 8 lockout there, Detroit lays
off 150,000 men. A plant is shut down

and moved out of state, A new automated

machine eliminates 5000 jobs, They talk
about dislocated workers and try 1o do
somathing about it. What pays the bills
it you get caught up in one of thess
siluations? Whan you know upholstering,
Iife gets very simple and

UPHOLSTERING JUST ONE

ST SR
you don’t even have to
quit your present job!!!
T AR RO TR NI

CHAIR canpay
you as much as
your present
weekly
paycheck!

“What started as a hobby, now pays me $10 an hour"

Yes, many MUI gradusies make better than 510 an hour tuming old
wornout furniture inlo bright new decorator pieces! Stack it up
..Ealnit what you're doing now! Are you making 5150 a week? 52007
32507 Do you put in long hours of dull work, with smali raises? s
that the way you want to spend the rest of your life? Just imagine,
you can make 5150, 3200, 3250 upholstering just one chair or sofa
theze days! And if you're the kind of person who likes to work and
earn, you can somelimes finish a job like this in a day. That's pay.
.and it beats what most college graduates make!

hresgmareser

*H.‘
WORK THE HOURS YOU LIKE TO WORK!

It you favor a regular 35 hours a week, upholstery lets you
do it and make a really fine living. On the other hand, if
you're really ambitious and wanil to work 60 or 70 hours a
week, you are starting to talk about some big, big money!
The important thing is that the choice is yours, nol some-
body elses! (Not like when you're working for someone else.)
Many students of retirement age just do a few pieces now
and then just 1o keep things nice and comfartable;

T0 SOT ATAATED, JUST GET THE CouUros I THE Mail ... TODAY!

It eosts you nothing to get the information and there's no
chligation, Mo salesman is going to call you. This much and
this much only, every successful MUI graduate must do for
himsel! — send the coupon todayl

TOU'LL BET A M@ JLLUATRATER 32 FALE DOOR
and the upholstery business, and an actual
lesson showing how the fabulously successful
% taught. For your sake and the sake of your future, do it
now. Cut out the coupon, Bll it out, put it in an envelope
and mail it now. Air mail reaches MUl about two days sooner!

= O=="=="u ALl THE SPECIAL “TOOLS OF
==l o= THE TRADE" ARE YOURS. . FREE

THIS FREE UPHOLSTERY BOOK may be the most impor.
tant information you ever read

MAIL COUPON NOW!

oM UrEQLITIAY

free sample
MUl system

YOU GET SIX BIG
FURNITURE KITS

MODERN UPHOLSTERY
INSTITUTE, Box AGG-DPV °
Orange, Calif, 92669

lots of fun. It"s simple
because where there |
are peaple, there are
uphoistery jobs and lots

of them. It's fun because
life iz fun when the bills are
paid and thera's money in
the bank, aven enough to

Pilease send the FREE UPHOLSTERY
CAREER BOOK, the FREE SAMPLE
LESS0N. | understand | am under
no obligation whatever and am just
sending for the free facts on job
and career opportunities in Uphol
stering and the MUl home training
program. | understand that no

%

buy those things you've | == salesman will call.
always wanted for yourself, | aﬁ'-'-'ﬁ'.%mmwmm |
- MName Age

ML I8 AFPROVED BY THE CALIFORMIA _'-. PER (]
INTENDENT OF PUBLIC INSTRUCTIOM AN s g Address APPROVED
AUTHORIZED TO ISSUE A DIPLOMA N UP e
HOLSTERY. | i - FOR

ity State._ T R
MODERN UPHOLSTERY INSTITUTE g " VETERANS
Bax B99-DPY Qrange, Calif, 92669 '--- s . T T T N T " r ™ reTr—Trrorer)
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“irtually every time that you spend

maoney, whether at the supermarket, de-

partment store, drugstore, or gas sta-

tion, you're being ROBBED! You're
being duped, hoodwinked, and swindled out of
the full value of your money by a combination
of deceptive selling techniques that include
Madison Avenue double-talk, mendacious sales-
manship, and insidious labeling and packaging
ploys. Senator Warren Magnuson, the most alert
consumer watchdog in Congress, says that decep-
tive selling is today’s “most serious form of
theft, accounting for more dollars lost each
year than robbery, larceny, auto thefts, em-
bezzlement, and forgery combined.” Sidney
Margolius, the dean of American consumer writ-
ers, asserts that “Never in the 30 years | have
been reporting on consumer problems has the
public been as widely and steadily exploited as
today.”™ And Ralph Nader, the nation’s most re-
nowned champion of consumer rights, states
that “Nowadays consumers are being manipu-
lated and defravded not just by marginal fly-by-
night hucksters, but by America’s blue-chip busi-
ness firms.” In short, commercial flimflammery
is rife throughout the nation and the American
consumer is.being victimized as never before. As
a partial antidote to this widespread fraud
and deception, an intrepid, authoritative, new
publication has been launched. Its name is
Moneysworth.

Moneysworth, as its name implies, aims to
see that you get full value for the money you
spend. It rates competitive products as to best
buys (as among cameras, hi-fi’s, automobiles,
and the like); it offers tips on how to save mon-
ey (they will astound you with their ingenuity);
and it counsels you on the management of your
personal finances (telling not only how to gain
maximum return on your investments and sav-
ings, but also how to protect your money
ﬁamsl the ravages of inflation). In short,

oneysworth is your own personal consumer
crusader, trusted stockbroker, and chancellor of
the exchequer —all in one.

Perhaps the best way to describe Moneys-
worth for yvou s to list the kinds of articles it
prints:

Earn 129 on Your Savings (Fully Insured)

How to Buy A Car for 5125 Over Dealer’s Cost
Inaccurate Billing by the Phone Company

The Advantages of a Swiss Banking Account
The New L.5.-Made Minicars: An Evaluation

14 Recesslon-Wracked Cities Where Real Estate
Is Selling for a Pittance

“Consuming Fire''— Moneysworth takes aim
at companies that are defrauding the public.

Unsafe at Any Height—A comparison of the
safety records of America’s airlines.

A Consumer’s Guide 1o Marijuana

Free Land and Free Mooey from Uncle Sam
Stocks that Are on the Rebound

Send Your Child to College Abroad

The Moneysworth Co-operative—Details of a
price-discount co-op (for purchasing typewriters,
cameras, and the like) that Moneysworth sub-
scribers automatically become members of.

How Much Are You Worth?—An amazingly sim-
ple chart gives you the answer in 60 seconds,

High-Priced Lemons~ Mechanical failures on
brand-new Imperials,Continentals, and Cadillacs.
The Link Between Heart Attack and Coffee
The Economics of Being Black

Cashing In oo Canada’s New “Floating™ Dollar
Cyclamates: Did America Overreact?

How 1o Buy Art Without Getting Framed

Critics’ Consensus—A regular feature of Money
in which the opmiocns of leading I:louk
record, and film critics are tabulated.

YOURE BEING ROBBED!

Providing Your Teenager with Contraception

“Unit-Pricing™—The most revolutionary develop-

ment in food stores since trading stamps.

The Effect of Air Pollation on Poiency

The Great Odometer Gyp—How rent-a.car com-
anies take the American public for a §10-mil-
ion-a-year ride.

“Mo Load” Mutual Fepds—A list of 45 funds

that return the equivalent of an 8% profit at the
very moment of investment.

12 Ways to Put the Touch on Friends—And 12
ways to demur.

How to Buy Medical Insurance Without Trauma
The Encouragement of Reckless Diriving by GM,
Chrysler, and Ford—Verbatim quotes from their
souped-up ads in hot-rod magazines.

Taking Stock of Your Stockbroker—MNine ways 1o
probe his probity.

Legal Ways (o Beat Sales Taxes

Co-ops and Condominiums Explained

“The Safest Car of 19_" —A new series of an
nual awards by the editors of Moneysworth.
How to Break a Lease

Land lovestment in Australia— At $1.20 an acre,
land down under rates high among speculators.
How to Sue Without a Lawyer

The Impending Ban on Leaded Gasoline—How
it should affect your next car purchase.

A Guide to Legal Abortion—Including the cosis
in different states.

And MNow, Hkmwrv: Pollution—An exposé of
the damage wrought to humans by radar, elec-
tronic ovens, and TV transmission,

Soclal Security’s Special Rules for Women

How Metrecal Horts Your Diet

Life Insurance: A Legallzed Swindle—A Hariford
actuary tells why he believes that “more than
90% of American policies are sold through mis-
representation, deceit, and fraud.”

Teaching Your Child the Value of Money—With-
out having him evervalue 1.

How to Handle Computerized Dunning Letters

Taxproof Money—A collection of highly creative,

little-known, perfectly legal gimmicks.

How to Distinguish Health from Hokem at the

Health-Food Store

Blindness Caused by Contact Lenses

Doo't Buy U.5. Saviogs Bonds—Why they make

a ternible invesiment, how they undermine sound
overnment fiscal rl:nmnz, and why one leadin

mvestment counsellor says, “They are palmed o

mostly on rubes and financial boohs. ™

G.E.'s New Synthetic Diamonds: Will They Ruoin
the Value of Real Diamonds?

The Truth about Cut-Rate Gasolines

“MNo-Fault" Insurance Clarified

Checking L'p on Your Soclal Security Account

That's the Spirit—-Big bargains in booze, beer,
and brandy.

Stop Chewing the Fat—How (o read the new
labels on frankfurters.

Free Checks—A list of 200 banks that allow un-
limmed writing of personal checks.

Bootleg Birth-Control Pills

When in Doubt, Deduct=The ten most common
forms of income-lax overpayment.

$99 Fares to Europe

n sum, Moneysworth is a hip, trustworthy
financial mentor. It reflects the quint-
essence of consumer sophistication.

In format, Moneysworth is a newsletter. It is
designed for instantaneous communication and
easy reference when you're shopping. It is pub-
lished fortmighely. This ensures you that the in-
formation in Moneysworth will always be up-
tothe-minute. Product ratings will appear pre-
cisely when you need them most (automobiles
and sailboats will be rated in the spring, for

example, and Christmas gifts and ski equip
ment in the fall)

In style, Moneysworth is concise, pragmat
ic, and above all, useful. It is also completel
forthright. Moneysworth does not hesitate b
narme nd names {whﬂ:h:r to ud or lam
baste them), to identify corporations whe
they pouge the public, and to quote the acuc
al prices and discounts that you are entitled u
and should be getting. Moneysworth can al
ford to be this candid because ir carries no ca
vertiging whatsoever, it is beholden to no on
but its readers,

The editors of Moneysworth are a team o
hard-nosed, experienced journalists. The editol
in-chief is Ralph Ginzb creator of the Mam
bovant magazines Fact uEus, and Avant-Gardy
Mr. Ginzburg was the first editor to provide
platform for Ralph Mader to express himself o
the subject of automobile safety. Moneysworth’
publisher is Frank R. Brady, generally regarde
as one of the publishing industry’s shrewdes
financiers. Herb Lubalin, the world’s foremos

phic designer, is Moneysworth's art directo

ogether, these men will produce the first
and only-consumer maganine with chorismg

Moneysworth is available by subscriptio
only. Its price is $10 a vear. However, righ
now you may order a special introductor
Charter Subscription for ONLY 55! This i
HALF PRICE!!

Moreover, we are so confident that Money
worth will prove indispensable to you that w
are prepared to make what is probably the mos
generous subscription offer in publishing hi
tory: We will absolutely and unconditional]
fuarantee thar Hunerswﬂrm will increase th|
purchasing power of your fmcome by af .fﬂu'
15%~or we'll refund vour money f"i' FULL
In other words, if you now earn §10,000 a yvear
we'll guarantee that Moneysworth will increa
the value of your income by ar least 81, 500-
you get your money back. As you can see, |
subscription to Moneysworth is an absolutel)
foolproof investment.

To enter your subscription, simply fil o
the coupon below and mail it with %5 1
Moneysworth, 110 W, 40th St., New York
New York 10018,

We urge vou to act at once. Stop bein
robbed and start getting yvour Moneyswortl

I enclose §5 for a one-yvear subscription
to Moneysworth, the authoritative new
consumer newsletter. | understand that |
am paying only H4LF PRICE! Moreover,
Moneysworth guarantees that it will in-
crease the purchasing power of my in-
come by at least 15% or J will ger my
money back IN FULL. I

NAME

ADDRESS

I CITY STATE

CHADNE YoWOATH LA, T MLAEG. mpopml
---------J



Cast your ballot for a successful future!

266 1G5 COURSES

your special needs.)

You get the widest choice from ICS—the
most experienced and respected inde-
pendent study school. Check the list.
{Also available, programs tailored to

You receive indi-

vidual instruction, plus success-proved

facts and theory you can apply immedi-
ately. Mastery of subject is assured. No
skimping. You earn your diploma.

Why mark time when you can mark
the coupon and get a fast, sure fix on
your best course to success.
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. TAKE YOUR FIRST STEP . . . MAIL THIS COUPON TODAY —ICS, SCRANTON, PA. 18315

nesasL i

. I'm interested in a program of independent study. .
Inrerna ﬁDnaI Send me, without cost, your booklet on the principles of success.

. sample text demonstrating famous ICS method, and your catalog for = - e .

mame of course 3
Correspondence g -~
Mrs.

Schools g e -
Division of Intext Address

. City State Zip Code .
:lfrfa:i?;r::'m:;?.‘ e . Occupation Employed by Working Hours AM. to P .

Send coupon o Scranion. Qur
affiliate in Canada will reply.
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SCIENCE by JOHN F. PEARSON

worldwide

The risk of developing lung cancer has decreased for cigaret smokers who switched
from the regular to the filter type 10 or more years ago. That's one of the findings in a
study of 350 lung cancer patients and 700 control subjects who were matched to the
patients by age and sex. The lowered risk is probably due to the lower tar content in filter
cigarets, say the researchers—physicians associated with New York's Memorial Hos-
pital, the Sloan-Kettering Institute for Cancer Research and the American Health Founda-
tion. The scientists also note that the risk declines after 4 years of complete cessation of
smoking and appears to approach the level of nonsmokers after 13 years of abstinence.

When Britain's Concorde SST recently clocked 1210 mph in a test run—its fastest speed
to date—the sonic boom shook up people in Northern Ireland and Wales. A curious
complaint was voiced by some Welsh ladies: They felt as if they were being stripped of
their clothing. Medical men explain that pressure waves against the abdomen cause a
shrinking sensation that makes clothing feel loose.

In a few years you'll be able to bring the noonday sun into your living room—in the
form of a new molecular arc lamp under development by General Electric. GE scientists
say the lamp does a far better job of matching the sun's spectrum than any existing
artificial light source, is compact and efficient. It is 16 times as bright as a standard
100-watt household incandescent. Light is generated by passing an electric arc through
a vapor of tin chloride. The lamp seems ideally suited for commercial interiors like cloth-
ing stores, photography and TV studios and for outdoor lighting of sports events. It may
be on the market in a couple of years.

A contour map of the retina in a cat’s eye was recently made by University of Michigan
researchers who used lasers to produce a hologram, or 3-D picture, that permits mea-
surements of height differences as small as a 50th of an inch. The results are believed
to be the first safe and successful use of holographic interferometry in studying a living
retina. Further work may make a similar process possible for use with tha human eye.
If so, the method could become a valuable aid in vision studies and eye diagnoses.

Apollo 15 is scheduled for launch July 25, 1971, according to NASA officials, and will
try for a landing at the base of the Apennine Mountains, which rise over 8000 feet above
the moon's surface. It is thought that rock samples from this area will be even older
than the 3.7 billion-year average age of Apollo 11 samples. The site is about 465 miles
north of the lunar equator. In contrast, the sites where Apollo 11 and 12 landed, and
the Fra Mauro site for Apollo 14—scheduled for launching Jan. 31, 1971—are all
within 70 miles of the equator.

A laser smaller than a grain of sand has been developed by Bell Laboratories scien-
tists. It's a semiconductor device, powered by ordinary dry-cell batteries, and converts
electrical current directly into coherent light. It may someday speed the transmission
of voice and other information signals in optical communications systems. (A photo of
the laser appears in News Briefs, page 78.)

The oceans are not a limitless food basket able to provide protein for the world's explod-
ing population. That's the opinion of Dr. John H. Ryther, a biologist at the Woods Hole
(Mass.) Oceanographic Institution. He says that 90 percent of the oceans are so deep
they're virtually lifeless and that the remaining 10 percent—the continental shelf areas—
are being fished to “maximum efficiency’'. * k&
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KEEP PACE WITH SPACE AGE! SEE MOON SHOTS—LANDINGS, SPACE FLIGHTS, CLOSE-UP!

~AMAZING SCIENCE BUYS

for FUN, STUDY or PROFIT

TERRIFIC BUY! TOP QUALITY!

PRICE BREAKTHROUGH IN LARGE SIZE
OPAQUE
PROJECTOR

“Best Dpague of ils Kind
Under $200°
Projects brilliant, sharp §%
fool sguare Image from 5 freet
away using up Lo 3X3" col
b & w iNMustrations. Retair
all original colors amd propor-
tionz. Enlarges drawings. blue-
prints, watercolors, pleiures,
slamps. ooins, other objecis.
Features high speed. 200mm
amastigmatic projection lons
5. 8"F.1.) : powerful pea-
nui-size quartz halogen lamp
(50hr, 1if=) ; unique internal reflecting system, Gives maximum bright-
ness, entire feld focus. Flat stage and removable magnetic platen -
able wee upslde down. Turbo-hlower osoled. Tough plasthe cage. 5

gt.-.lrrh. Mo, 71.272H . BT XN L= 1" Ihs.) .. $89.75 Ppd.
WDDDEH SDLID PI.IIZLEE
T Here's a fascinating assortment of 12

different puzzlés to provide hours o

pleasure and =timulate abilily

i
&__ and reason. Animols and ged
w forms. Take them apart and &

them. Lot& of fun for the whole family

- i
Ay —=¥young and old. Will test =kill. pa-
: Uigne g ability  solve probtems,

gt  Order Yours now.

EACELLENT
T niinz
xM

GIFTS!

ASTRONOMICAL TELESCOPE KITS
Grind - your own mirror for powerful PR (A R g
spopes, Kils comain fine annealed
pyrex mirror blank, tool, abrasives, &
azonal mirror. cyepiece lenses. In-
SLFLMAETILS Yo ange in value fnam
T3 1o bhundreds of doliars.

415% DMAMETER— ;% Thirk
Stock Mo, 70.003H 510.75 Ppd.
6" DIAMETER- I‘ Thirk

Stock Mo. 70,004 $13.95 Ppd.

4H .
E* [MAMETER-=135" Thick

Stock Wo. 70,005H . . $21.50 Ppd.
10- DIAMETER— 123" Thick
Htock No. 70,008H . 152.50 FOB

GIANT WEATHER BAI.I.EIDHS

"Balls of fun'" for kids, traflic stoppera ;
for stores, terrific for amateur meteor- 3
ologists. Create a neighborhood sensa-
tion. Great backyard fun. Exeiting beach
stiraction. Amaieur meterologists use
to measure cloud heights, wind
and temperature. Made of heavy duty
neéoprene. Inflate wilh vacuum cleaner
or auto air hose or [ocally avallable
helium for high rise. -

siocK Mo. 6O, 368A ennenel B FL. dinnset®r) - .+ 5000404 $52.00 Ppd.
Stock Mo. 60.633H {18 FL. dlometery - . .. :-s42: 57.00 PFpa.

NEW MODEL DIGITAL COMFUTER

Salve prohlems. teach logic, play games
with miniature wversion of i elec-
tronic brains! Adds, subireects, mallil-
ol ies, shifi=. comipleinenis CHITIES,
memoriges. Colored pl |'|-III' |:-|rl- exnily
assymbled, 12 x 3Lo" 1857, Inel.
sep-hy-step a==emhbly i ama. AL
insuruect |-_.-.. ook  COver aPEra
zuage (hinary aysiem

=peeeal

wram problems= & 15 experime
Stock Mo, 70.683H £5.98 Ppd
£ AMALOG cDMPUTEI KIT
5 Shock No. T0.205H S5 00 Ppd. Stock Mo, 70,341 2£18.85 Ppd.

AMERICAN MADE OPAQUE PROJECTOR

Frojects illustrations up to 7* x

~enlarges them o 35 x 30" §1 ser
Iz 813 fi. from projector, larger |
tures if screen s farther away. %o film
ar negatives peeded, Primarily |
for cnildren, Projects eharts, i
color or black-amd-white In darkened
room. 115 v. A.d B M. eord i
nlug ineluded. G* o BF L
wide. Welght 1 oxE. Plastle case.

d Stock Mo, Tﬂ.l!‘lIH ‘ £8.73 Poo
H'DT AIR FLYING SAUCER KIT
l'l‘ml.._‘r iﬂ“ “:I.F:d:\l... r.ili-ll.‘" o
¢ over and over, :-l i =5 ol

. Can carry L% Ib. object T
Fly e !-.n-u;

tether
o

Eny enmiplele
TS i £ e f
o i = for

wire, ¥ W ¥

Stock MNo. 71 175H £31.00 Ppd,
8 FT. HOT AIN BALLOON HIT

Stock MNo. BO.691MW . £3.00 Ppd

"FISH" WITH A MAGNET

Go vtvasure hunting on the botlom!

i Fascinating fun & sometimes profitable!
Tie a line to our 5-1b. Magnet—drop I0
overboard in bay, river, lake or ooEan.
Troll it alonz botlom-—-¥Your "“tréasure’”

haul fan be outhoard motors, o
other miétal valuablés, 5-1h. Masneét i=

=, war surplus—Alnico V Type—{ov'l cosi
2 L") 50, Lifts over 150 Ihe, on lafd—areal-
er welirhis under water.

Stock Mo, TO.STIH ... . -514.00 Ppd
Stock Mo. TO.570H ... 1 i 5 H.TS Pas,
Stock Mo. B5.152H 150 b 533.60 FOB
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DIAGNOSE MECHANICAL TROU BLE

St Rt

Professional

_.-

Iy
s.éf‘

" bl 1Y
fsuli= in machines o
and in Auid, air ar
ens of u=es in
and for hobby
tiona

Stock Mo. S50,270H -+ . B7.90 Ppd.
BARGCAIN PRICE ETETHHEDFE

Steck Ne. 50.223H 3.25 Ppd.

Lot e

and edoeational .ll:-:'lm -

PLASTIC MODEL V-8 EHGINE

* Get thrill of boiidine
iy aszembled engine from
gver 50 parts. Then push starter and
watech it run, Crankshaft revolves. pis-
Lons move, valves open and close in se
quence with -'erh p'|u|..: hoes SvVEry-

thing but Born by =emie,  rmolde
i 4 m_||-_-|-._ L -.-r] in many auto-me-
ehaniec courses. Exesllent, sasy-to-um-

aerstand --tech manoeal.*t

Stock MNo. TO.448H -513.5%0 Ppd

Hrand new Signal Corps Eleciric Gener
ator. Generates up ta 60 volts by tums-
inF erank. Use in high impedance re-
Iaye. Charze ground & bring up night
crawlers for bait or study. 2 Alnico Mag-

nets alone now worth more then original

row'l ot of B15. Wi. 2 Ths.

Stock Me. 50.225H -58.50 Ppd.

3" ASTROHDHICAL TELESCDFE

orbhits—stars. phases
of Venus, plancis close up. 60 o 180
power. Aluminized and overcoated 3
dumq-:ﬂ! I primary mirmor, unl:l.l..tmt
W

See moon shots,

{ finder telesce
i tripod. FREE SETAR l.li'\ﬂ'.l "3
‘HANDROOK OF HEAVENS

Stock Mo. BS.050H . .. 529 95 Fpd.
415" ASTRONOMICAL 'I'II.I'EEDPI
Stock Mo. BS.108H 594.50 FOR
Stock Mo, B5.086H 7. . 5239.50 FOB

5, 300 EDSCORP BLDG.
BARRINGTON, NEW JERSEY 08007
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Sure, you can buy welders for less money
...and even more money...but...

YOU CAN'T GET A BETTER
VALUE THAN A

LINCOLN!

AC 225 AMP WELDER

Linceln Electric, the world's lorgest monufacturer of arc
welding equipment, builds welders to industrial quality
standards in high volume.

Powerful . .. enough heat for " electrodes.

Versatile ... welds with low hydrogen and stainless steel
rods. For cast iron and hardsurfacing, too. Cuts, solders, brazes.

Easy to operate . .. simple, one-switch control, Easy to start,
Mo spit or sputter.

Safe ... built to conservative, industrial ratings. UL approved.
For 230-volt power lines.

Perfect gift for the man with o well equipped shop.
Only sga* including holder, ground clamp, power cord,
plug, electrode kit, wheels, instruction booklet.

*|Suggested retail price is subject to change without
notice, Optional features, toxes, kocol delivery and
Zone 2 freight charges will alter this price,)

MAIL EOUPDN FOR FREE LITERATURE

r
The Lincoeln Electric Company
| Dept. A3 Clevetand, 0. 44117 CUA[SIAL
| !am interested in the 225 AC _._
|
|
|
I
I
|

shop welder,

I
|
|
|
|
MName |
|
|
|

Send full details without obligation.

Address

City State Zip
| I O s e g A SEEE—
22

$12.95 BLACK DIAL TELEPHONES
Complete add $2.00 for color
Factory rebuilt Western Electric in white,
beige, ivery, pink, green or blue. If 4
prong plug is required add $2.00. Fully
guaranteed,
Designs may vary.
Write for free list. ALl shipmenis F.O. B,

SURPLUS SAVING CENTER

DEFT. PMTO. WAYMART, PENMA. 18472

2 for 1 WAREHOUSE ElElFI!H[:E SALE

BMCMLXIX Viking

T'i'-\’..l ‘ 98 5396 vaLUE 9 10 Year Guaran.tea
FOR TWO FOR THE PRICE OF ONE

Razor sharp Jifetime steel Llade cpens easily and automatl-
cally locks in place, PUSH-BUTTON release. Tough, razor
steel blade honed and polished to mirror-like [inish. Bal-

anced for target throwing. Legal size. Blade GUARAN-
TEED 10 YEARS. If blade breaks we replace free. 30-day
MONEY BACK GUABANTEE. A favorite with sports-
men. Priced for quick sale of 200,000 knives. Makes ex-
cellent gift for man or boy. Two for $1.98 plus S0c
shipping. Send cath, ¢k. or M.0. o0 VIEING KENIVES,
Dept. K-3, Box 10830, Houston, Tex. T7018.

ALL FANDRY
BRANDTT

" \TREMENDOUS nmm

LET WS pEOVI IT TO TOUW
. WRITE UF TODAY

FOUR
POPULAR MECHANICS
HANDYMAN BOOKLETS

FOR $1.00

-

HANDY GUIDE TO HOUSE PAINTING
20 EMERGENCY HOME REPAIRS

90 GREAT HINTS FOR HOME & SHOP
ALL ABOUT LUMBER

SEND $1.00 to: POPULAR MECHANICS MAGAZINE
DEPT. CH
224 WEST 57th STREET
NEW YORK. NEW YORK 10019
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“Changed My Whole Life!”

Train at HOME—Earn While You Learn. Add 50% -
100% to YOUR INCOME with casy spare time
earnings. Cash in on the nation-wide shortage—
trained locksmiths in great demand! Quickly step
into a big pay opportunity job or start a high-
profit shop of your own.

Earn Extra Money RIGHT AWAY! All Master
Locksmiths Special Tools, Equipment and Sup-
plies Furnished FREE for use with course.

Age, education, minor physical handicaps don't
matter in this growing trade. You can quickly
qualify as a skilled locksmith. It’s like a fascinat-
ing hobby. Study at home as little as one hour a
week. Gain practical experience through complete
well-illustrated lessons. Do real jobs on car locks,
house locks, padlocks and safe locks, under the
guidance of experts. FREE lllustrated Book, write

now. LOCKSMITHING INSTITUTE,

{Div. of Singer Communications Corp.)

mpt.nm-lm = Little Falis, New Jersey 07424

Says WM. A. TARNELLI, SR., Ossining, N.Y.
*“| was a postal clerk, but | soon left the
postal service to devote fulltime to Lock-
smithing. | now have my own shop in the
main section of Ossining with plenty of work."'

Be a LOCKS H

Careerin

ELECTRONICS?

Career fraining ot home the new eosy
woy with RCA Institutes. Lob work with
first lesson, Eosy poyment plons.

Send for free b4-poge baok,
RCA Institutes, Dept. 699-012-0 “c "
320 W. 31 St.. N.Y.. N.Y. 10001

110-120 VOLT A.C. LIGHT
2000 Watts—I12 volt welinles only.
MNow $99.50. Guaranieed. Cheek

small gas engine. Operales saws,
drills, mps, freepers, T.V.

X 1000 Watts—MNeeds No Battery.
Now $70.00. 1500 Watts—8 and
12 welt wehieles. Mow $80.00.

;— ! PLANTS—&0 CYCLES [
. or Money Order.

Fanbelt driven frem piekup or [
“IEIEH PE!HI-I“.T Box 7066 P.M., Amarille, Texas TIIH

i s ﬁ:
for use with course. 210 nua
— e A gl
L

MAIL
fO?U;:E'; Professional Equipment
includes
ILLUSTRATED
ide LOCKS  PICKS—PARTS—KEYS

SPECIAL TOOLS & SUPPLIES
all FREE for use with course.

For a fulure as
yvour own boss or
in a high-pay
job. write now
for FREE Illus-

tratad Book: Home Study Council.
Only school of its kind. Licensed by State of
2

Accredited, Nat'l

New Jersey, Approved for Velerans,
- w MAIL COUPON NOW = ===

LOCKSMITHING INSTITUTE, Dept. 1110-120

1 1
1 1
1 Little Falls, New Jersey 07424 1
I Please send FREE Nlustrated Book—""Your Big Oppor- 1
! tunities in Locksmithing,” complete Equipment folder :
I and sample lesson pages—FREE of all obligation—{no :
: salesman will call ). i
I ]
; Name i
1 ]
1 Address I
I - I
1 City— State Zip !
R o o o o -l
¥ Free rent, resort lning. great food, umha. 3
B ited recreation .. . and plenty of time fo 3
E enjoy them! Exsy home-study plan. 1000s 3 1
j En, women couplet netded. AZe Ao bae- [}
j rier. @0r, own yoor ows mobel) Send for ul
| FREE “Cameer K™ Mo yomTH AMERICAN SCHOOL OF i
1 $adesman will call MOTEL-HOTEL MAMAGEMEMNT 0
i 4 |1n':l,.a.m.|;ru-i1>r Dl 4 170, 1
[ i Newport, Ca. 02 F‘i.l,ll 1
1 RAMEE GE i
[ ]
¥ ADDRESS [
]
I Cimy STATE i ] i
.......................... s T e e e

Transistor

HOME-IMPORT

(4 BUSINESS-Make Big Profits
Calendsr At New Drop Ship Plan offers you
Watch §2.44 r Al first day profits! Deal direct
hG.2p with overseas sources at prices
. .-" shown. Dazzling bargains with
Desr no investment. Full or spare time,
Pistol 5595 Write for FREE BOOK today to...

MELLINGER, Dept.D225C 1554 5. Sepulveda, Los Angeles, Calif. 90025

WHAT MAKES A HOME DO-IT-YOURSELFER HAPPY?

e Saving money on projects, repairs and maintenance. ¢ Finishing a project that's zkf Y
been left hanging. ® Knowing how to do repairs without having a repairman to pay. * If
a craftsman is hired — knowing what YOU want so you can get what you pay for at the j{ﬂﬂ"f DO-.T

right price. ® Having experts available to solve repair, maintenance and construction
problems. ® Having a Mational Organization to handle your complaints against dealers

and manufacturers.

Send for your FREE BROCHURE. ... it has just what you need.

rP‘IIlil send, at no obligation, your brochure for HOME DO-IT-YOURSELFERS

C

Mr.
Hame Mrs.
Miss

Address

=
S

City State

Zip

s Vo 2 2 LB I

I_THE HOME DO-IT-YOURSELF CLUB, INC./ 123 DAVI SON AVENUE / OCEANSIDE, NEW YORK 11572 I
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DETROIT

LISTENING POST

BY ROBERT LUND

WHEN FORD WAS DEVELOPING PINTO, the yardstick it used in every area except
styling was Volkswagen. Ford engineers disassembled a VW and worked toward a goal
of equaling or improving on every nut and bolt that goes in a VW, Ford is now doing
a piece-by-piece dissection of a Toyota Corolla. Why? For its own information, to find
out how Corolla stacks up against Pinto? Or as preliminary to another new car—some-
thing below Pinto in size? If vou'll settle for a free-style guess, we'd bet Ford's costing
out a son-of-Pinto.

MORE SMALL ENGINES in the works: Sixes and Fours? It looks that way. A source
at Chrysler who plots changes in engines so the petroleum industry can anticipate what
the auto companies will be asking for in the future in the way of fuels and lubricants
says he sees a decline in installations of V8s through 1972. Eights have been going into
almost 89 percent of all cars; that is expected to drop to 75 percent within two years.

THERE'S BEEN A LOT OF WHISPERING between Detroit and Washington the past
few months. An eavesdropper who's sat in on several of the conversations says much
of the talk is meaningless sparring between the auto companies and government
agencies or members of Congress. But Agent X says there could be something impor-
tant brewing on a couple of fronts. He says the government has asked the auto firms
what would be involved in salvaging oil drained off when cars receive an oil change
and re-refining it so it could be used over again. The idea isn't aimed so much at con-
serving oil—the country has a plentiful reserve of petroleum-—as it is at solving the
problem of disposing of waste oil. In turn the auto firms have been asking around
Washington what the chances are for a Federal law making it mandatory for car owners
to maintain their automobile engines—antipollution equipment in particular. Car-
builders argue it doesn't make sense to install antismog gear if there's no backup
legislation requiring motorists to keep the equipment operative.

IT'S A SUPER BEETLE! Volkswagen's ubiquitous Beetle comes in two models for 1971

—the Beetle and the Super Beetle. Though they're hard to tell apart from the outside—

and they share the same 60-hp engine—there are more engineering changes in the Super

Beetle than in any VW since the first “bugs” came to America 21 years ago. Among

them: a 9-cu.-ft. front trunk (twice as large as the previous VWs); 3.2-inch greater
(Please turn to page 26)

MACPHERSON-TYPE FRONT SUSPENSION on Super Beetle uses progressive coil springs to smooth ride; two

universal joints help limit movement of steering column in collision. Profile shows its more rounded hood
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“Ride and handling. Huge cargo space. Excellent too with little pitch.” Motor Trend. Now add torsion-
visibility. General sturdiness. Overall, we were im- bar suspension, front disc brakes, a rear seat that
pressed with the new Simca." Sports Car Graphic. folds to give you a 41 cubic foot cargo area and an

“On the road the car is very stable, a general charac- engine that delivers 25 to 35 mpg. Is it any wonder
teristic of front-wheel-drive, but the ride is excellent  Motor Trend calls it "a machine of many surprises"?7#

“Simca does everything a
small automobile should do...and
then some...with ease’c: andoriver magazine

Mail this coupon to Simca Reprints,
Box 7749, Delroil, Michigan 48207,
we'll send you four automative maga-

zine reviews of our Simca We'll let
th: talkin
em do our talking PM-12

“Much of the energy 15 concentrated on the seats, which are
surely vinyl-covered down pillows in disguise.”” Car and Driver =yt

b e . Gk o fae 1EF lHH."I"iII-R
Slmca From the Chrysler-PIymuuth peopie -Tm
Foe the name of your nearest Simca Dealer. cadl (000) 243-8000; we pay for 1 " cut calt (B00) $42-0888.
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Give him
a REMINGTON
CHAIN SAW

for Christmas

It's the perfectly practical
gift he’ll use merrily for
Christmas Seasons tocome!

Great gift idea! This Christmas give him a Rem-
ington Chain Saw—the quick-starting, easy-
handling chain saw that makes woodcutting
more fun. He'll use it to trim trees, cut brush,
branches and firewood, ... or even build rustic
fences and furniture. A Remington Chain Saw
can quickly pay for itself in savings from dozens
of woodcutting jobs. And it's specially packaged
in a colorful gift-wrap carton ready to put under
the Christmas tree.

As a Christmas bonus you'll get
the attractive, lightweight carry-
ing case free with the purchase
of this Remington SL-9 Chain
Saw—a $20.00 saving.

ks Through participating dealers.

=

Here's the lightweight, easy-to-handle Remington
SL-9 Christmas Special. It delivers 20% extra
cutting power from the exclusive Roller Nose
Guide Bar, though its rugged engine weighs only
9 pounds. And with a Remington Chain Saw you
buy with confidence because it's backed by an
exclusive two year warranty. Years from this
Christmas you'll be glad you chose a Remington
SL-9 Chain Saw. It's Christmas packed and
priced at $169.95 including free cawrying case.

j 4 o Another Christmas Special
F—"<-""" Remington SL-10A Chain Saw

Built for even bigger cutting jobs, the SL-10A
has a bigger engine, a low tone muffler for super
quiet operation, and automatic oiling. It's pre-
assembled in its own attractive carmying case.
And it too comes in a special Christmas packed
carton. $199.95 including camying case.

25000 S. Western Ave., Park Forest, lll. 60466
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overall length than the Beetle (161.8 vs.
158.6); front track of 54.3 inches (2.7
inches wider than the Beetle); tighter
turning circle (31.5 feet compared with
36), and a MacPherson-type coil-spring
front suspension. East Coast prices: $1780
for the Beetle, $1899 for Super Beetle.

THAT “CAMEL” BATTERY from GM
has to rate high on any list of winners out
of Detroit this year. It never needs water
or checking and supposedly won’t cor-
rode. It carries GM's standard guarantee
on batteries—three years—but should top
that by a year or more. But don't get too
steamed up about it, because your chances
of getting one on a ‘Tl car are pretty slim.
In the first place, the division (Delco-
Remy) making the unit can't crank out
more than a thousand a month. That'’s
full-blast. Second, Pontiac and Oldsmo-
bile are arguing over who has first claim
on it. Pontiac apparently has first dibs
(because it participated in the develop-
ment program) and has made the battery
standard on Grand Prix SJ. Pontiac says
it will also offer the item as an option if

| you take the 455-cu.-in. engine. But Olds

thinks if Pontiac is first to install the bat-
tery as standard equipment, Olds should

| have first crack at offering it as an option.

On Toronado.

There's more than a hair-pulling con-
test between two GM divisions involved
here. GM had a reputation for years of
being Mr. First in the innovation depart-
ment. But six or seven years ago, the
other companies, led by Ford, began to be
more daring as GM became more con-
servative., Most of the new ideas, new
hardware, new body styles, new types of
cars, came from the other automakers—
the “Little Three.” GM's out to change
that. Mr. Big has pioneered a slew of first-
time features the past few years—ideas
rival car producers have imitated as fast
as they could tool up or buy the pieces
from GM. The no-water battery is an-
other notice from GM that it's resuming
command. Coming soon from GM's idea
department: a sealed braking system
guaranteed for a certain number of miles.

YOU COULD SAVE yourself two per-
cent on the price of a new car by holding
off a month and buying it in January.
Maybe. The seven percent excise tax on
cars is supposed to be reduced to five per-
cent the first of the year. You'd be en-
titled to the difference. But don’t spend it
(Please turn to page 28)
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Flate-a-Cator
Amazi“g Device TIRE GAUGE & FILLER
signed for

L~ Your tires will last longer if they're
properly inflated:

1— Thread Flate-a-Catoi"“'on tire stem: unit be-
comes permanent installation
L— To check tire pressure, remove weathertite cap, turn
right and press down - indicator shows pressure - accurate
within % |b., up to 32 Ibs.

1— To fill tire, place air hose directly on Flate-a-Cator —fill, replace cap.

To: BLUEGRASS GALLERIES, 880 Sparta Ct., Lexington, Ky. 40504

| Please rush me set(s) of FIate-a-Catnrs@sn | can stop WONDERING

T if my tires need air. | enclose my checkormo.for$_____  (add 25¢ per
 set for postage and handling).
" I Name
oo anta says- §
¥ W a practical § Street

J' stocking r City State Zip
b’ SO Allow 10 days for delivery; Ky. residents add 5% tax. @

——— ' O Check for information on heavy duty Flate-a-Cators,~a must for Commercial
iRt Pandng ; vehicle owners. Gauges up to 125 Ibs.



START A MONEY-MAKING BUSINESS
FOR LESS THAN $5I]'

-
You can have your own lifetime business right at home
. . .work in spare time . . . and make up to 3200 a month
CASH! My FREE PLAN gives you all the facts: How
to start, how to grow. You don't need previous expe-
rience. You don't have to sell. I'll even finance you.
People bring you the work and pay cash. Over 90¢ of
every dollar you collect is clear cash profit. And you
work when you want to. Let me prove you can 't find
a more certain, lower cost, higher paying
business of your own.

R Just Mail Coupon—No Salesman will Cail I = ). (88
| BELSAW SHARP-ALL CO., Stan Field, Pres, I
: 711Z Field Bldg., Kansas City, Mo. 64111

| Name
: Address
L_EI ty

with an Atlas 6" Lathe

. it handles turning, screw cutting, drilling,
milling, boring — a host of operations —
with speed and precision. Equips you for
making metal parts, repairs, models — can
pay for itself in a few ‘moonlight’ jobs. Best
of all, with an Atlas back-geared &” lathe,
you develop your skill for the metal age for
a small investment — only $258.00 F.O.B.
factory.

Write for free catalog

CLAUSING:::..

12-24 N. Pitcher St. . Kalamazoo, Mich.
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before you get it. Congress may decide
it needs the money and could push
through legislation to keep the tariff at
seven percent. But if you're not in a real
bind to buy a ecar, it might be worth
waiting to see if the excise eases.

YOU CAN ALSO SAVE yourself some
money if you're keeping the old car by
having it repaired now. Assuming it needs

| repairing. Most car owners tend to put

off nonemergency repairs during winter,
wait to have the work done in the spring.
But you’ll pay more for parts next spring
than you'll pay now. Parts prices are go-
ing up. A guess: five to eight percent.
Any increase the United Auto Workers
Union wins for people on the assembly
line automatically applies to workers in
parts plants. Just as soon as the auto
companies get the pieces sorted out on
what the new labor contracts with the
UAW add up to, prices of replacement
parts will be marked up.

MARKING UP PARTS is just a sliver
out of a forest of problems the auto com-
panies have to deal with after settling
with the UAW. Consider some of the
stumpers facing GM:

How many GM customers have gone
over to the competition, rather than
wait for a GM car? How long will it take
the company to catch up with demand
and refill the pipelines, restock dealers.
If Pontiac is still trying to catch up on
back orders for its current cars come
March, should it delay launching its small
car until fall? With Vega in short supply,
how long will it take GM to get a true
reading on how Vega is registering with
buyers vs. Ford’s Pinto? Did GM miss the
boat in pricing Vega almost $200 over
Pinto? If GM is still selling all the '7ls
it can turn out next July or August,
should it halt production to change over
to '72 models? GM wouldn't like the
idea of extending the model run, because
it would put GM divisions in the position
of selling '71 cars at a time when Ford,
Chrysler and American Motors would be
selling '72s. GM rivals wouldn’t like it
either. They aren’t anxious to beat GM to
the showroom by a month or two. If Ford,
Chrysler and AMC guess wrong—high,
low, too much or too little—on prices,
equipment, warranties, body styles, this or
that, there'd be an embarrassing scram-
ble to conform to GM's lead later on. In
socking GM first, the UAW may have cre-
ated a situation making for a real cat-
and-mouse of a model year. * ok k
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What
you'll like about
tools coated with
TEFLON-S™ is the sharp
cut—in your work.

Any saw, hand or power, that's
coated with no-stick TEFLON-3
glides so smoothly through green
wood, wet spots, knots or bad
runs of grain—you'll swear it was
just sharpened. Industrial strength
TEFLON-S makes the blade
friction-free and abrasion-resistant.
There's no grab, no bind. Nothing
sticks to it. You can feel a hand
saw gain momentum in your hand.
And power saws last longer,
because TEFLON-S reduces the
drag on motors. TEFLON-S is
self-lubricating too. Rust can't get
a grip because moisture runs off

You can also get wood planes
wall scrapers, pulty knives,
linoleum knives, taping knives and
other tools—all coated with
TEFLON-S. They save you work
and time. And tool maintenance.

Look for the TEFLON-S quality
seal at your store. It's on the
pest tools you can buy.

*Reg. U.S. Pat. Off. for Du Pont's nor

Sud g g wat OF°

Better things for better living
...through chemistry
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BIG DOLLAR
OPPORTUNITY!

THERE'S BIG MONEY TO BE MADE
IN AN AAMCO FRANCHISE . . .

Just ask Bob Steel,
AAMCO franchizee in
Ropid City, South Dakota:

““With what AAMCO has to offer . . .
the only way te go in the compaony
is up! | like it so well I'm expand-
ing ..."

AAMCO Transmissions hos been making success
happen for over seven years! 550 center opera-
tors in hundreds of cities across the country make
big profits every day. Some gross as much os
$£300,000, with earnings in excess of $50,000.

The AAMCO fronchise has been so successful that
enly a few major market locations are left. How-
ever, thousands of cities and towns all across the
nation with populations of 80,000 or under have
o need for our service. AAMCO operators are
making it big in their own local communities with
fully equipped transmission centers. Towns like
Prove, Utah; Hattiesburg, Miss. and Raopid City,
5. D. are now providing modern, reliable and
complete AAMCO transmission service.

Bob Steel, owner of the Ropid City AAMCO
Center has this te say:

“I don‘t feel that | could have selected an-
other orgonizotion that would have given me
the help that AAMCO does. | feel that some-
one who has the money to invest, and is
looking for @ waoy to get into business for
themselves would be very smori for locking
into an AAMCO franchise.”

ACT NOW WHILE THE TIME 15 RIGHT!
® Capitalize on your own monagerial skill

® Training Course included. Me mechanical skills
needed

® Annual sales in six figures con be expected
® Profits of as much as $25,000 ond more annually

£10,000 CASH REQUIRED
Write, wire or call collect Area Code (215) 277-4000

AAMCO TRAMSMISSIONS, IMC.
Mr. Howard Price, Dept. 121
408 E. Fourth 5t., Bridgeport, Pa. 19405

MAME

ADDRESS

cITY

TELEFHOME MUMEER

FOR SMALL PRECISION JOBS

“NIMAI -

THE ALL-PURPOSE 5-IN-ONE
MACHINE SHOP

Hobbyists! Modelmakers!
Craftsmen' Amazing Unimat
converts from precision lathe,
only 17" long, to perform all
basic machining operations
with micrometer accuracy.
Basic machine is motorized,
equipped with extras.
Complete outfit in wooden
chest. Write teday for a free
color folder, or send $1. for
an informative 40-page
“Miniature Machining
Techniques™ handbook.

dedll predy

FOR LARGER PRECISION JOBS

MAXiMAT

Dual Headstock MAXIMAT ¥-10.
(10" x 26" —with quick change gear box}
Basic Equipment:
Complete lathe with
built-in 2-speed
motor; complete
vertical milling unit with
built-in motor, 2 centers,
1" face plate, dog,
wrenches, grease gun,
instructions. Send for
fully detailed catalog.
MAXIMAT 7 offers
77 x 187 lathe capacity,
with vertical unit, plus
change gears for inch
and metric threading.
- MATIMAT ¥-10 foaLT

§1,350

ALSO AVAILABLE IN CANADA

AMERICAN EDELSTAAL, INC. DEPT BL-0
1 ATWOOD AVE., TENAFLY, N.J. 07670
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Coast-to-Coast Shortage of Trained Draftsmen
Opens Thousands Big Salary Jobs for Beginners!
Now you can take your pick of thousands of big
salary jobs open to Draftsmen (see “help
wanted” sections of metropolitan newspapers).
Huge nationwide demand . .. U.S. Dept. of Labor
reports “42% more Draftsmen needed in next 10
years—not enough applicants to fill drafting jobs
available now!"” Our easy “"Quick-Learn" Meth-
od has helped hundreds toward good income, se-
curity and prestige as Draftsmen. Why not you?

YOU NEED NO DRAWING SKILL...NO TECHNICAL ABILITY

NASLYs staff of Prolessional Draltsmen guide you step-by-
step. With our spare time home-study plan you work on ac-
tual projects. Makes learning fun — easy to remember, too.
Many graduates have succeeded with only grade school
training. Others report good eamnings drafting part time while
still leamning!

® when you train at home with NASD for a

HIGH PAY JOB IN DRAFTING!

Earns 3820 Month!

"My first position afler com- -l
pleting your course jumped my i
income from $350 to $820 per

menth."" —G. W, , Tenn.

Big Promotion!

<
\

RUSH coupoN For FREE KIT...

Mail coupen teday for FREE “'DRAFTING CAREER KIT,'*
Sample Lesson, Drafting Aptitude Test including intrigu-
ing new 5-Way Drafting Instrument & 20-page Book
“*Your Future in Drafting"* — jam-packed with revealing
facts on your opportunities to win top pay and job se-
curity in Drafting. No salesman will call, Everything

| was pramoted from the pro- sent FREE and WITHOUT OBLIGATION. Write today!
g:;t”’:tl':;;':iﬂinf:‘.;"‘,',’“ L L e L L L e L
WA Wise, P ™. T 3 North American School of Drafting, Dept. 0417C 3

= 4500 Campus Dr., University Plaza, Newport, Calil. 92660 =

-

a Rush “DRAFTING CAREER KIT", including Book, =
& Sample Lesson, Aptitude Test & Drafting Instrument — -
= ALL FREE! No salesman will call. G.1. Approved.
-
=

NAME AGE
® ADDRESS
i Ecm' STATE Fild

A Bame shedy progres o8 ssssciation wih Cleestond Enginsseing Insl.
SNSRI

=2 o -.‘_{‘
h ¥

= ALL 4 FREE!

Rush Coupon

*F‘rer_:sion Drawing Instrument Set,
Professional Drafting Board Outfit &
Fingertip Tilting Drafting Table are
given to you with your complete North
American Course in Drafting.

If you carit éom_e_to the worlds newest, largest
and most exciting electronics department
b STOTEs we’llmaﬂ!! the store to you!

e o New! 1371 Allied Radio Shack Catalog
Kits. 460 pages—thousands of electronic values!
Exclusive! e, ! :
Realistic A% _GJ Big Choice of Audio Items
%":::':’E sl w8 . . Factory-Direct Savings!

; | - | Allied TD-1099. 3-Head Stereo Tape

' T : . Walnut-grain case.
EIGIH‘!H‘E.’ B |- 1 Deck. Walnut-grain case. §179.95
:zt:ﬂ:r-k Realistic STA-120. Wideband AM,
Club. FET-FM Stereo Receiver. 140 Watts,
With case. $269.95

World’s finest MAIL COUPON . . . or bring to Allied Radio Shack store.
selection of '

§ ALLIED RADIO SHACK, 100 N. Western Avenue, DN g
Chicago, Illinois 60680

Yes! | want your big new 1971 Catalog. | enclose 31 lor mailing

and handling (refundable with my first purchase of §1 or more),

famous brands
—in one book!

First Meddle Last

ADDRESS

eel of Roule |--! Hox No
(00000
Dcaﬁh

Y —_STATE

[] meney order

|
|
|
NAME_ |
I
I
I
I

| enclose [ ] check
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AUTOMOTIVE

Drivin® with Dan

Which are faster, Indy or Can-Am cars? How did you
pick cars you drove in various races? Will rotary en-
gines be used soon in racing? What is octane? Dan Gur-
ney answers these and other automotive questions

Q. Is it just my imagination or are Indy cars
faster than Can-Am cars?7—Mike Kelly, Tyndall
Air Force Base, Fla.

A. | would guess they are, but en many
road circuits they lap slower. | believe they'd
be faster at Indy than Can-Am cars.

Q. What became of your Eagle V12 engine? It
appeared about as strong as anything when you

DAN IN DRIVING SUIT cbout to hep inte any type of
car—Trans-Am, Can-Am, Championship, Stock, you
name it—has been part of the outo-racing scene
for the last 15 years. He'll still be building cars
and driving them, but he's indicated that profession-
al competition will be left to young lions the
likes of Swede Savage, Don's fast-learning protege

were racing it in 1967-68?—Bruce Hughes, North
Abington, Mass.

A. We still have a few, gathering dust. It
was a great engine all right, and | feel it is
safe to say it would not be obsolete today if
we had continued to develop it. It progressed
from 368 hp in the beginning to 420 hp at
10,200 rpm when we stopped. We were ex-
pecting to reach about 470 hp at its peak of
development.

Q. How did you pick the cars you drove in vari-
ous types of racing?—Randall McKinstry, Conyng-
ham, Pa.

A. | used to look at the rules, the competi-
tion, the costs, the sponsorship conflicts if
any, and then tried to pick the one with the
meost potential for winning. Durability, safety,
power, handling, aerodynamics—all had to
be considered.

Q. | have a 327-c.id. 1967 Camaro with air. |
feel the brakes are inadequate. Do you think it
would be wise for me to install front disc brokes,
and would | have installation problems?—Guy
House, Dayton, Ohio.

A. Chevrolet has some excellent brakes which
it used on 1970 Camare Trans-Am cars. |
would look into the possibility of using them
on your car. Better yet, if 1967 disc brakes
are already offered for your model, then in-
stallation should be no problem if you stick
with Chevy parts.

Q. Do you think rotary engines will be used in
racing in the near future?—Richard Scott, Pike-
ville, Ky.

A. No. The sizzling Mercedes C111 was
(Please turn to page 34)
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Let your uncle send you
through school.

Thousands of young men
today are getting top-notch

training in rewarding career fields.

And they have an uncle
footing 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 of hundreds
of job-training courses with your
selection guaranteed in writing
before vou 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.

Army Opportunities Date
I Dept. 200, Hampton, Va. 23369
I'd like to know more about my educational
I apportunities in the Army. Please send me vour
free book.
I MName fhis Date of Birth
| Addres
I City County_ it
I State______Fip____ Phone. T
I Education__ s s T T L N ey
2PM 12-70




Take your choice:
Both RIDGID

bench vises are
slip-proof.g

RIDGID

Bench Yoke
Vises

Tool steel jaws
positively
anchor pipe.
Malleable iron
base and yoke 3
can't break or i
warp. Benders and rear pipe rest are built in.
When work is completed, the vise releases
instantly. Available in 8 models, ¥ " through
6" capacity, all equipped for right or
left-hand opening.

RIDGID
Top Screw

Bench Chain
Vises

Easy to operate. Pipe locks into position
quickly and easily. Crank handle is anchored
to base — can't pull out. Malleable iron base
with tool steel jaws has built-in pipe rest and
bender. Five models, Y8 " through 8" capacity.

Buy RIDGID Pipe Vises at your quality Hard-
ware Store, and be sure to see the other
RIDGID Work Saver Tools from the Ridge
Tool Company, Elyria, Ohio 44035, U.S.A.

RIDGI

=% Ridge Tool Subsidiary

Emerson Electric Co.

EMIZRSON
34
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| speculated as being a leading Wankel candi-

date for the circuits, but Mercedes-Benz
denies it.

Q. Is it possible for me to double horsepower by
using a turbocharger?—Elmer Dow, Sutton, Mass.

A. Certainly. However, you can expect to run

into plenty of problems and expense. You
don’t get something for nothing.

Q. Could you explain what octane is?—Frank
Federico, Medford, Mass.

A. The dictionary says that octane is an oily
hydrocarbon occurring in petroleum. Octane
number is @ number representing the “anti-
knock’’ properties of a gasoline. The higher
the number the greater the antiknock prop-
erties are. There are several different ways
of manufacturing gasoline to achieve various
ectane ratings.

Q. Race cars must run at extremely high temper-
atures. What methods are employed to keep
these from blowing their cool?—T/5gt. H. A.
Thompson, NMovato, Calif.

A. The water temperature in a good racing
car usually runs below 190° F., often below
180°. We usually use plain water and some-
times add some stop leak just before a race.
Qur filler-cap pressure-relief spring goes off
at about 20 p.s.i.

Q. On a banked oval track, does the left front
or right front tire take the worst beating?—Cruz
Santiago, Bronx, M.Y.

A. As a rule, the right front tire gets it worst

| on a high-speed oval with cars running

counterclockwise.

@. Do you think a Jeep of World War |l vintage
would be safe or impractical for highway use?—
Joe Michaels, Brooklyn.

A. It should be fine if it is in good shape and
you drive carefully. However, it could be a
slowpoke on high-speed throughways and
turnpikes.

Q. | have used extra heavy-duty oil for some time
since most of my driving has been long highway
(Please turn to page 36)
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This year,

we’re pushing

Bernzomatic.

We've had it with ties and after-shave
lotions

After all, originality is our stock-in-trade

Which is why we're recommending
Bernzomatic gifts this Christmas.

Claus says all men like to putter, tinker,
and fix . . . so they're bound to get a
buzz out of Bernzomatic gifts.

| say go to your tavorite hardware
department and buy Bernzomalic

What do you say?

Give yourself some Bernzomatic
Foam Fire Extinguishers.

You know you need them. Now you can
afford them. Bernzomatic gives you the
lowest cost U.L. listed extinguisher
made. For kitchen, workshop, car,
camper or sieigh. From $3.89

Deluxe Bernzcutter Kit lets you cut up.
Cut floor tiles, aluminum gutters, sheet

plastic for counter tops. Cut decorating and

fix-it costs. About the only thing you can't

cut with a Bernzcutter is yourself. From $5.95

i

1_.*'
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Fight inflation with a Bernzomatic Jet
Torch Kit.

Why hire somebody? A propane torch
lets you solder things, thaw things, fix
things, make things. 25 million homes
have one. How about yours? From $5.95.

Give gifts of warmth from Bernzomatic
Recommended by the world’s leading
authority on gifts.

i__ :

[
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PCV CLEANER
& GONDITIONER

A clogged PCV System causes high
crankcase pressure which results in ex-
cessive engine wear, carbon build-up

emissions!

tl-lnn ER an’
ﬂanTlﬂHI

ti m,.. “Cromwell
X3 Products
work — or you get

your money

Popular Mechanics Magazine (Feb. 1970 lIssue,
P* 16) calls Cromwell X3 PCV Cleaner & Condi-
tioner “a boon to keeping anti-poliution sysiems
clean...a really wor?v brEW

All cars buull since 195.- ha-..e a F’C‘u" systrﬁm which,
due to normal car operation, builds up sludge and
tar that clogs the system, rendering it inoperative.
Cromwell X3 PCV Cleaner & Conditioner is formu-
lated to dissolve the tar and sludge accumulated
in the PCV system . .. and keep it clean and oper-

ating norma!l*_.rl

Simply add a pmi ln yc:ur car's DI| at recummended
oil change intervals . . . that’s all there is to it!
CROMWELL X3 PHUDUCTS are sold only at

leading service stations and car dealers.

CROMWELL OILCOMPANY
1737 Wesl Cordova Sireel
Los Angeles, Calil. 30007

For twe sharp Cromwell X3 Decals and valuable
infarmation on Cromwell X3 Products. send 23c¢

and excessive -W

back!”
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trips. Now | am about to do mostly city driving
and wonder if you think | should use a lighter
oil?—A. Langlois, Ottawa, Canada.

A. I'd stick with your heavy-duty oil.

Q. If a car's roll center is at its center of gravity,
would the cor lean anyway?—Cary Rabitz, Lex-
ington, Ky.

A. Yes, mostly because of tire deflection. In
theory it wouldn‘t. In fact, if the C.G. is
below the roll center it should lean like a
motorcycle, but this condition creates other
problems so that this doesn’t happen in
practice.

| Q. | have noticed that most racing drivers now
wear astronaut-type helmets. Who maokes these
helmets and how much do they cost?—Doug Huf-
fines, Doraville, Ga.

A. Several companies make them, but the
leader in the industry, in my opinion, is Bell
Helmet Co. of Bell, Calif. | think they cost
$59.95 retail. The one you refer to is named
the Bell Star.

Q. As a former Le Mans winner, could you tell me
about how much the total purse is and how much
the winner makes?—Billy Womack, Mashville,

A. When | took the race with A, J. Foyt in
1967 for Ford Motor Co., | won approximately
$5800, including all driver contract fees and
bonuses from Ford. | also received a wrist-
watch which stopped working after being
worn for 10 days! And it was more than six
' months after the victory before | got the

| watch. | was disappointed and disillusioned.

Q. Of all tracks you've driven, which do you
Ihink is most dangerous?—Steve Moore, Denver.

|ﬂ Probably the Nurburgring in Germany, or
'Spu Francorchamps in Belgium. Most Euro-
f pean tracks are very dangerous because they
have a lot of blind turns, lots of rain and
minimum fire and ambulance service and ac-

cess in the event of an accident. * & &

If you have guestions on rocing, high-performance and
everydoy driving fechnigues, send them fo "‘Drivin’ with
Dan.”” ela Popular Mechanics, 224 West 57th 5t., New
York, N.Y. 10019. Questions cannct be onswered by in-
dividual letters. Questions on maintenance ond repair
should be oddressed to the Aufe Clinic (see poge &68).

36 POPULAR MECHANICS




——— O — — —

Special Invitation to
Inventors

Ii you have an invention or an idea for
an mvention, whether patented or un-
patented, that you wish 1o sell outright
or on a royalty basis, the booklet we
offer free in the coupon below may be
very valuable in saving vou both time
and money,

We are specialists in representing in-
ventors and submitting their inventions
aid ideas to manufacturers. We work
continuously with scores of manufac-
turers seeking mew products, and we
have eonnections from coast to coast
and in foreign countries. We are well
miormed which manufacturers may be
cepecially interested in your particular
EKind of invention, Hundreds of these
manufacturers have written us deserip-
tions of the types of inventions they
want.

Our serviee is designed to do all the
many things the average inventor does
not have the time or facilities for doing.
or who lacks knowledge of the proper
markets. When you appoint us to repre-
sent you, we prepare sales material
that points up your invention, its ad-
vantages. it construction, its market
potential and profit possibilities.

For presenting your invention to se-
leeted manufacturers we charge a mod-
est fee (which i= refunded if we handle
the sale of the invention for vou) and
the customary commission. We are a
Nationally known concern. with an im-
peecable reputation for ethies and in-
tezrity. We believe ours is the finest
service offered inventors.

Mr. K. 0. Kessler. President

We are not patent attorneys. However,
if you have need for a patent attoruey
and do not know one, write us and we’ll
tell you how to obtain the names of all
U. 8. Patent Attorneys in your area,
and yvou can make yvour own choice,

Te encouraze inventors, whether their
inventions are patented or unpatented
we have prepared a booklet entitled
“How to Go About Selling Your In-
vention.” Thiz booklet contains such
information as current rovalty rates
being paid by manufacturers. disensszes
various types of inventions and the
markets for them., and tells the most
effective methods you can use in pre-
senting vour invention for sale. whether
vou employ us or do it yvourself.

You can obtain a eopy of thizs booklet
merely by mailing the eoupon helow. It
will be sent to vou with our compli-
ments. free. without any obligation
whatever. If vou wish to write us for
comments about your invention, please
do so, We make no charge fo consulta-
tion. But please do NOT send blue-
prints or models. Just describe your
invention briefly. itz nature and purpose,

REFERENCES: Your oW bank attor-
ney, or Chamber of Commerece.

k. 0. hessler, President
KESSLER SALES CORPORATION
FREMOXNT. OHIO 43420

Accredited as a Corporation
Under the Laws of Ohio

MAIL THIS COUPON FOR FREE BOOKLET-—-=————

Kessler Sales Corporation, Dept. D-512, Fremont, Ohio 43420

Pienze mail me a copy of vour FREE Booklet

“How to Go About Selling Your Invention,™

which reveals many points abort selling inventions and explains vour =erviee. It is nnderstood
that there 12 no charge for this booklet now or at any other time and 1T am pot obligated in

any way.

SBTREET ADDRESE. . ...l diaii iiideisin i
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START A qu""ESS Don’t change

your address

without notifying us!

To insure uninterrupted service on your
Popular Mechanics subscription, please notify
| us at least six weeks before you move.

1. Attach your address label from a recent issue in
| the space provided below ... (If label not available, ba
l sure to give us your old address, including Zip Code)
| 2. Print your name and new address below (be sure

to include your Zip Code).

LAWN MOWER
SHARPENER
Sharpen Hand or Power Precision-grind all

; hand and power
Saws with the Hdesiriplad Al soidenfn ]

FOLEY SAW FILER (/b svenime | |

Start your business in sparetime and make CASH |
PROFITS right away. No stock to carry, no selling
involved, no experience needed—the Foley Saw Filer |
or mower sharpener does every sharpening job auto- |
matically! Earn up to %6 rﬂour sparetime in your
own garage or basement.

FREE BOOK shows how you ean make

money as thousands of others have. Send 3. Mail entire notice to:  Subscription Service Dept.
coupon today. There's no obligation, and Box No. 646
no salesman will eall—so write todly" New York, M.Y. 10019
e w
FOLEY MFG. CD. ] MName
1216-0 Fi Bidg., Minneapolis, Minn. 55418 | Please Print
? Send for FREE book on Money-Making i ] S Addenas
facts about the sharpening business and i
Special Combination Offer. H l City
| NAME__ ! | Zip
3 ADDRESS : | state Code

SEF’TID TANK-CESSPOOL OWNERS...

Before Trouble Starts-
use R/0-X.

IT CAN SAVE YOU
HUNDREDS OF DOLLARS!

Whether your home is old or new, you can have a
costly, messy back-up in your septic tank or cesspool.
So before trouble starts, use RID-X...it works to pre-
vent messy back-ups and foul odors...acts to keep
your sewage system working smoothly and trouble-free,
Yes, RID-X can save you HUNDREDS of dollars on dig-
ging, pumping, landscaping!

EASY TO USE! SAFE! Just pour RID-X in toilet bow! and
flush. That's all. RID-X can't harm porcelain, metal
pipes, fittings. .

BEFORE TROUBLE STARTS, use RID-X...
it can save you hundreds of dollars!

' ILLUSTRATED

« BOOKLET!
16 Fact-Filled Pages on Care and
Maintenance of Septic Tanks and =
Cesspools. Send 10¢ for postage, [/
handling to:

RID-X, P.O.BOX 24
WHITE PLAINS, N.Y. 10602

AMOTHER FAMOUS PRODUCT OF THE d-CON COMPANY, INC.
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REVISED EDITION

Popular Mechanics Catalog
Plans,Publications, Projects

Want to build a boat, garage, sidewalk classic, plane or a
clock, kayak, fireplace, kite, patio, coffee table aquarium,
kitchen cabinet, organ, swimming pool, telescope, chil-
dren’s play furniture, camping trailer, science project,
electronic project?

Send for the NEW Popular Mechanics illustrated catalog!
32 pages crammed full of fascinating and useful projects
you can build yourself!

For more than 67 years, Popular Mechanics has been the
world’s leading authority on how-to information. In this
helpful catalog you'll find the very best of Popular
Mechanics plans and publications. In step-by-step text,
photos and drawings, these plans show you how to build
something for everyone in the family.

Above are shown a runabout boat you can build for
less than $75; a four-place plane you can construct your-
self; a patio-garage and the famous sidewalk classic for
youngsters that rolls along at 5 m.p.h.

For information on scores of other exciting projects,
order the new catalog today! Send only 25c to cover post-
age and handling.

I S — S I — — — — — — — — — — — — — — — — — — —

Enclose 25¢ in coin, no stamps please, to cover postage and
\ handling.
\ Mail to: Popular Mechanics Dept JR 12
\ 224 West 57 Street
\ New York, New York 10019 /

\\ Please Print: B
~ Name ,/
N % Address 7

~ W City - State f,..f
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SKIING AND SURFING thrills are
yours with a Fun Ski, which can be
used for downhill skiing or towing
behind a snowmaobile. Metal runners
on the foot-wide main ski and a
pivotal front steering ski provide lat-
eral stability. Unit includes heavy-
gauge steel handle and deep-tread
rubber mat, sells for $29.95. Made
by Stephens Manufacturing Co., Inc.,
280 Red Arrow Highway, Bridgman,
Mich. 49106.

PORTABLE, TRANSPARENT CABIN by Day-

WHAT'S NEW

OUTDOORS

BY ROB KINSON

ALLIGATOR is a portable duck blind made of
molded fiberglass and covered with heavy jute.
Foam flotation makes the 60-lb. craft unsinkable
and easily transported. In the field, you throw on
sticks, leaves and stubble for camouflage. Stabilizer
rods keep the blind in position; gun and shell racks
in the deck keep your ammunition handy. Alliga-
tor's maneuverability lets you carry, skid or pad-
dle it to new positions. With optional bracket it can
be powered by small outboard or electric motor.
Write Arrow Glass Boat & Manufacturing Corp.,
1371 Farmville Rd., Memphis, Tenn. 38122.

ICE FISHING is more fun if you
can cut a hole through the ice
fast. This new straightedge auger
blade is faster and easier than
the standard round-edge design,
and you can resharpen your own
blades. The two-piece, solid-steel
handle, cadmium-plated for dura-
bility, has a threaded bracket that
lets you lock the unassembled
sections for easy carrying and
storage. The 6 and 8-in. blades
are interchangeable on the same
handle and come complete with a
blade guard and sharpening in-
structions. Complete, the 6-in.

break Dynamics for ice fishing, hunting and skat-
ing blocks out cold winds and soaks up sunshine.
In summer Kabbanette becomes a beach cabana
for sun lounging on chilly days. The tubular steel,
polyethylene-covered frame is 9 ft. long, 4 ft. high
and 3 ft. wide. It sets up in seconds and has
shoulder-strap carry. Write Daybreak Dynamics,
Dept. PM, 913 E. Elm St., Wheaton, Ill. 60187.

auger retails for $13.75 and the 8-
in. model for $17.75. The blades
are $6.75 in the 6-in. size and
$11.75 for the 8-in. size. This
unique Worth/Mustad straight-
edge tool is made by Worth Co.
For more information, write it at
Stevens Point, Wis. 54481, * % *
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Two words that

describe the personal
pride people have for

the most likeable brand of
whiskey in the world.

Say Seagram’s 7Crown
and Be Sure.

. Blended Whiskey. 86 Proof. 637 Grain Neutral Spirits.

A mini-size saw with mini-power...
or a lightweight “professional” saw
like 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 engine.

See it today at your local Stihl
dealer.

STIHL American, Inc.

D] 194 Greenwood Avenue,

Midland Park, N. J.07 432,

Code 201-445-0890

7364 Lee Industrial Boulevard,
Mableton (Atlanta), Georgia 30059,
Code 404-241-1730

23962 Clawiter Road,

Hayward California 94541,

Code 415-785-9100
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ALMOST ANYTHING THAT TAKES RIVETS
SCREWS, BOLTS AND NUTS CAN BE JOINED
OR SECURED BY RADFAST FASTENERS.

Get the amazing new thermoplastic "with a
memory” that expands under heat to its origi-
nal size and shape, creating tough rivets, plugs,
all kinds of fastening devices. Radfast comes
in flexible rods of modified polyethylene in a
range of diameters, is easily cut to any desired
insert length. No tool except a commonheat
source is needed...a soldering iron, hot air gun,
cigarette lighter, even a match will do. Join
metals and other materials simply by heating
one end to form a fastener head, insert the
other rod end, snip and re-apply heat. Radfast
quickly expands in*place to a tight, self-lubri-
cating, non-corroding and noiseless fastener
with a 3500 psi shear strength! Form threaded
inserts by heat-expanding into tapped holes,
make fasteners with spacers or create your own
custom “'Radfasteners.”

You'll want Radfast rods on hand in your home
workshop, office, auto glove compartment, tool
and tackle box, boat, just about everywhere,
They're ideal for hobbycrafts, everyday fixing
jobs, all kinds of unexpected emergency repairs.
in fact, with only -a little imagination you'll
find endless new uses and ways to "'Radfasten.”
For your get-acquainted Radfast starter kit,
mail $1.50 today. Kits with detailed working
instructions contain 18" of rod material in 1/8",
3/16" and 1/4" diameters, enough for dozens

Radiation Technology, Inc
Department P12, Box 41
Hibernia, New Jersey 07842

Enclosed is $___ *for____Radfast Starter Kit(s).

Name
Address
City State Zip

*$1.50 per kit, ppd. Distributor inquiries invited,

Radfast TMFasteners - Patents Pending
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New Welding & Cutting Torch Kits

- ~ 5000° Flame
Cuts up to 3/4" steel!

Portable Solidox welding torch goes any-
where. Burns amazing solid oxygen pel-
lets and propane. Flame exceeds 5000°F.
Braze weld, silver solder, with profes-
et sional results. And, with cutting attach-
m ment, cut up to 3 inch steel! Ideal for
==-—=- | hobbyists, machine and tool repair, field
\ construction, rescue work, Simple, safe

to operate.
_,_-—-'-_'--. &
Welding torch kits start at $2495 ppa.

“Standard Kit" (#500A), torch, propane, pellets, braze
rods, glasses, lighter, instructions. (No cutter) $34.95 ppd.
“Thrift Kit" (#500AT) converts your propane torch. (No
propane or cutter) $24.95 ppd.

Deluxe Kit (#5000) two tips, extra pellets, rods, etc. (No
cutter) $39.95 ppd.

Complete Welding & Cutting Kit (#5800) $69.95.

Cutting Attachment alone (#800) (for Solidox torch
owners) $34.95,

Send only $5. Indicate kit of your choice. Pay postman
remainder plus postage on delivery. Write for free
brochures.

Money back guarantee. Use BankAmericard.

Cleanweld Products Co., 9220 S. Atlantic
Box 1061, South Gate, California 90280, PM12

USE YOUR ZIP CODE WHEN
ANSWERING ADS

MAKE 5 *12 AN HOUR AT HOME

Let Me Prove It To You FREE!

I'll show you how Plastic Sealing and

Laminating at home, spare time, can ;
.

give you as much as %12 each hour you 3

operate, Table-top machine sets pp anywhere. | 5
asy. Fun. Noexperience needed. We furpish & .

everything. We'll even help finance you. No -

house-to-house selling. era come by mail. \\

Write for facts FREE, No salesman will eall.

WARMER ELECTRIC, 1512 Jarvis, Dept. L-2-P, Chgo, 1160626

compact double duty
tool sets unsurpassed
for precise work

Made for the skilled mechanic
and craftsman who appreciate

professional quality

Five different sets with
variety of 6 to 10 midget

Each contains unigue,
slip-on, torque amplifier
handle for added reach and
driving Enwer Lets you do
more jobs with fewer tools.
Shm, trim, vest-pocket size
case.

MNationwide availability
through local distributors-
dealers Write for FREE

HAND TOOL CATALOG. @ "

XCELITE, INC., 162 Bank St., Orchard Park, N.Y. 14127

i
drivers for delicate work

with hex head screws and

nuts; slotted. Phillips, hex ; ;
socket, and Scrulox screws. : T
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Compare this prolessional quality

10-year guaranteed workhorse with

= 0 any similar unit at any price. You'll
UP TU / know how weall AMT has earned
0 its reputation as the miracle work-

=i er of the power tool industry. Com-
pare the extra convenience and

accuracy of s special tilt arbor

ﬂH TH|S IJELLIIIE FULL? GUﬁ.H.ﬁHTEfD construction and its patented tilt

'y, mechanism. Compare its large
precision ground cast iron table.
8 T LT AHBUR PUWER SAW Compare its accuracy, versatility
and ease of operation. Compare
the fantastic difference in costl with
ng 0”!? $ 9 THE “MUST“ TU[IL FUH any similar unit on the market.
E'\"EHY WDHHWDHKER Consgider all the added top quality
COMPLETE AS SHOWN engineenng and design leatures.
F.O.B FACTORY Shigping Wt 30 ibs Here's dramatic proof that this is,
indeed, so far as we can deter-
ming, the mosl sensational power
tool buy in history!
S e ]

PRECISION
MACHINE GROUND
CAST TAELE

High Speed

LEFT £ RIGHT

Steel 1.4 MILLION USERS KNOW
PATENTED MILLED '
ALL PURPOSE
MOTOR MOUNT BLADE Mprd MITRE SLOTS AMT s?ALUES
Takes any GUARD RIP FENCE Faclory-to-you sales and revolu-
Standard . - included ASSEMBLY tionary patents decrease costs,
Matar and SPLITTER (for easier The elimination of costly chrome

trim and other non-functional doo-
dads add to your savings. And the
just completed addition to our

included work alignment)

.o« Included

Takes Royersford plant doubles cur man-
DADOE HEADS, ufacturing space, provides added
MOULDING gconomies. All this has made pos-
1 sible a Iull function power ool
CUTTERS, that performs in every way as well
etc. (mot incl.) / as and, in some ways, very much

better than bench saws selling for
considerably meore than three
times the price.
The patented motor mount lakes
any slandard Ya hp motor or larg-
er; ils special design keeps bell
tight, assures parfect alignment at
any angle, transmits full power
« Popular Science says:

no woodworker's fantasy . its tor
real sound, imaginative enginaenng

ACCURATE
ETCHED
TILT SCALE

ACCURATE
MITRE GAUGE
ASSEMBLY
included

Saw

Saw deal a nifty.”
STURDY 5‘;. :a; Ll::;um Elevation SWITCH and e fame H“'m{m
ENCLOSED TILTS ; !Lll.'r.iCHI.tEirlsu LINE CORD awarded us their coveted "Workshop
X Tested" seal
STEEL BASE TABLE REMAINS LOWERS 024" included ested” sea

o Saw in use 23 years

"1 still yse the 8" saw | bought from
your company 23 years ago.” A. Bor
dogna, Traftord, Pa

= Praised by vel it ker.
*CROSSCUTS @ RIPS o MITRES o CUTSCOMPOUNDANGLES | ° "3 o .
* DADOES @ MAKES COVES, MOULDINGS g e

LEVEL

G U A R 1 N T E E AMERICAN MACHINE & TOOL CO.,

i [ept. FMDEAth & Spring Sts., Royersford, Pa. 19468
o 1I1IT.I}“I'MUIN“ E'“ Eu_"“r“t iid Piease sond me (he units cheched. Payment in full enclosed § MA'L
St 0N Ean think oF Tor-aceiicr. aead or $6. depasit enclosed, batance C.0.D. (] | MUST BE FULLY SATISFIED OR
and ruggedness. Compare W15 performance WILL RETURNM WITHIN 10 DAYS FOR FULL REFUND. No guestions asked. QUICK
with any similar machine at any price. Not [ Fully equipped &' Deluxe Bench Saw 539.95
fatisfied? Retum it—ifeight esllct—ior o GE Mator: [ Ordered separately $24.85 [ Ordered with saw $19.90 ACTION

prampl, mo-gueilions-asked relund

10-YEAR FULL SERVICE CUARANTEE
Any parl or parts (except me' and blade)
which may become inoperative 1wl any reason
willhin ten years after purchase date will be
repaired or replaced by the factory wilhoul
cost fa the purchaser excepl! for poslage

JOUOQ00000 10000(
DEVELOPING .08 if purchased with saw.
BRAND NEW 0 MOTOR F“'-'-“*IP*--S" 9“ FACTORY Purchased separately, $24.85 Wt. 17 Ibs.

NAME __ e RS T, (S 0 ISR COUPON
ADDRESS_______ TODAY

ciTyY

N 0000000000000000
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Uon Schrader offers
you 3 ways to profit
inyourown business

Here's your opportunity to have your own business. One that
offers an on-location cleaning service. The demand is so big
for this service—growing so fast—that how much you earn
depends largely on you,

Every year there are more homes and public buildings with
wall-to-wall carpeting—carpeting cleaned easier and at less
cost when cleaned on-location. These same homes and build-
ings have walls and ceilings, and upholstered furniture that
need clea nin&g.

With Von Schrader Detergers—professional cleaning equi
ment—you can do on-location cleaning at its best . . . make
as much money part time as many people earn full time . . .
enjoy a steady, growing business. You need no special skills.

STARTWITH1. 2 OR ALL 3 YON SCHRADER DETERGERS

Carpet Deterger. Cleans so completely it helps

restore natural beauty—fast drying.

Upholstery Deterger. Gives deep-level cleaning

to every inch of uphoistery fabrics.

Wall Deterger. Washes walls and ceilings 6

times faster than by hand—without mess.
AllVon Schrader Detergers are lightweight and easy to use,
Proven reliable and profitable for thousands of users.
No fees, no contracts. You own your eguipment. You ara
your own boss. And we'll help you every step of the way.
Amazingly small investment. You can have your own an-
location cleaning business for a very small investment.
Send for full information. No obligation.

2 f

FREE BOOKLET TELLS WHOLE STORY=MAIL COUPON TODAY i
VOMN SCHRADER CO. 10121 Prace, Racine, Wis. 53403 I

|

l Name — I
| Present Occupation |
I Address I
b |

Sy W NG A MIEC MR
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INDUSTRIAL TRANSFORMER ARC WELDER

IDEAL GIFT — EDUCATIONAL, ENJOYABLE, PROFITABLE

WELD, BRAZE, e —
CUT, SOLDER, HEAT ===
STEEL, BRASS, ALUMINUM,
AND MOST OTHER METALS.

Bulld and repair anything of
mrtal. Bave timwe & money with
tiig BRAND NEW, PROFES-
SIONAL ARC WELDER!
lugged metal cabinet, baked
Hutmerioid finish, Ideal for
e, shop, Tarm and indus-
trial uze. POWERFUL zlass
insulated iransformer welds £
most metals up to %" thick-
nees with multi-pass weld, with m
12" rods. 4 heat setrings 20 1o B0 ampe .
Operpiez on 110 Yolt AC line [used
for -'“I'j m’lrin. L‘U!rlgrliﬂglwlth J}:’-re Blass helmet, eleetrode holder,
ground clamp and cables, solder, assorre
welding manual, DOUBLE PROTECTION GUARANTEE 10 dey
rliUlI'-‘:ii Dback "'i?] plus full 5;.1.'5. wiarramy, If inoperaiive return
prepaid, we will repair or replace without char iy
ORDER TODAY. Complete ready fo weld. Gniy: S24 50 F .0 B,
SEND ONLY $6.00. Zx: baiance wive 00" aelivery
in' e gl - ar wriie for easy “PAY AS
YOU WELD" Low Down Payment Plan. Welder I:Il'r;JHIH J\i}“H‘;.‘:_

DYNAMIC 1808 8, FEDERAL ST.

ept. -
CHICAGOD, ILL. G0BIG
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you guide it with
Just ONE HAND!

A completely NEW concept in
gardening machines! The amaz-
ing 2-in-1 TROY-BILT® is not
___only a wonderfully better
L roto tiller, it's also a won-
derful compost shredder-
chopper! It turns your
il whole garden, however

5 L == large or small, into a
No Footprints! fabulously fertile ‘“‘compost

I No Wheelmarks! pile”! So easy to handle,

So easy f

No Struggle! even for ladies and older
. folks, you guide it with
No Tangle!  just'oNE HaND!

Please let us send you complete details, prices,

OFF-SEASON SAVINGS, etc. Ask for FREE BOOK-

LET. Clip this ad and write now to—
TROY-BILT® Roto Tillers, Dept. 1962

102nd St. & 9th Ave., Troy, N.Y. 12182
- N .

by
3. % 'Buy auto air conditioning now ?
You're kidding.

“When you can save $200 or
more - why not? Write o 5
Comfy-Kit. Box 8585, Dallas, Tex.

Powerful electronic detector
finds buried gold, silver,
comns, etc. 5 new models.
Write for free catalog.

BLAST FURNACE 2400 F
i g Sinece 1945
' Hobbyists = Schools = Inventors, etc.
Moke your own costings of any
metal from cast iron, down to lead
ond zinc. Available in & sizes, 114
&2 to 50 lbs. Complete units from
N $50.40 to 5162. Send 25¢ for cir-

._A i cwlor—refundable
KANSAS CITY SPECIALTIES CO. F& sexis: .

EAH “ REPAIR HYDRAULIC JACKS
Earn whilp you leamn af home Maitions of @i 7
if s A Buld SHrwiCR SLATDNS, Bruchng fams,
body shops, hgperd, Tatiormes and farms ssed o
SETWCING - st of wheth pou can leaen fo
reEpait, Wi show you HOW, S1e1 spade D o
M"N“ your basemend of ghrape. Big oppofundy for /8 —._.-Ii
mechamics. ACT NOW!
write uﬁmn PM12 nd tree bomus offer 1*"":"5?’
HYDRAULIC JACK REPAIR MANUAL CO., INC.
e G.P.0. BOX 3 » STATEN ISLAND, N. Y. 10314
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P Salary

» Commissions
e Quota Bonus

e Car

e Car Expense

tZrL0 Aesiar map ‘s|ieq 2

NOILVHOdH0D SNOILYIINNWIWOD ¥3IONIS

JO UOoISINI] |00YIS Jleday 1331iMadA |

@ Health Insurance
o Life Insurance

@ Expenses
o Educational Assist.
@ Yacation
@ Holidays
® Sick Leave
o Christmas Bonus
@ Pension
@ Profit Sharing

o Stock Options
o Major Medical

A8 alvd 38 1M 3DY1S0d
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OR WOULD YOU RATHER HAVE
YOUR OWN PART TIME OR
FULL TIME BUSINESS

LEARN AT HOME:

That impressive list of benefits comes from Geyer's, the
office equipment and stationery dealers’ magazine, from an
article on getting and keeping good machine servicemen.
Not all firms offer all benefits, of course, but the shortage
of trained men makes this a most attractive profession.
Full and part time go-in-business for youwrself opportu-
nities, too.

You can learn at home at your own pace, from the course
that is the Official TraininEC:ntcr for the National Asso-
ciation of Office Machine Dealers. Even earn as you learn,
with real typewriter, sub-assemblies, prul‘essinnal tools,
easy-to-follow lessons, ALL INCLUDED

St“d t'lclrr full information—no ﬂbllgatlun no salesman
will ca

TYPEWRITER REPAIR SCHOOL

Division of Singer Communications Corporation

AND PROFESSIONAL TOOLS. .E — ;;:ﬁ

Dept. 3110-120 Little Falls, N.J. 07424

COURSE INCLUDES o o —-——-l-:i fE

ROYAL TYPEWRITER ..L_u_ 144

v CUT OUT. Ready to Mail Coupon Below. v

1MTEQOE DEI4dET 11

Last year | made
(net) $1400 from
repair rental and
sales of typewriters
and adding ma-
chines. (This year,
in 7 months) |
have grossed nearly
$6000 in sales and
service from a part
time business.

Francis “"Pete”

Davey, Jr.
Alton, IN.

By the time | reached Lesson 7.
| earned my first fee. Since
then | have earned over $500
part time,

Joseph E. Randalf
Fairbanks,
Alaska

Licensed State of New Jersey. Ac-
credited Member, National Home
Study Council. Approved National
Association of Office Machine Dealers

TYPEWRITER REPAIR SCHOOL
Dept.3110-120
Little Falls, N.J. 07424

\
|

RUSH...

information on typewriter and |
business machine service
opportunities and on the |
Typewriter Repair School Course |
which | can take, at home,

at my own pace. No obligation.
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ég « No salesman is to call.
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TER POLLUTION FIGHTERS' NEWSLETTER P

PITTSBURGH, PA.—The Coal Research Center at the Bureau of
Mines has turned ordinary garbage into a low-sulphur oil,
providing a means of garbage disposal and a valuable resultant
by-=product. Scientists heat-treated wet, ground garbage with
carbon monoxide and steam at about 700° F. in an airtight chamber,
converting 90 percent of the organic material in the garbage
into water and a petroleumlike substance that will dissolve

in benzene, and leaving small amounts of gas, ash and
unconverted material. With the same yield on a large scale,
one ton of garbage would produce over one barrel of oil.

The procedure is as yet too novel to assess accurately the
cost and feasibility of large-scale production.

DAVIS, CALIF.—The California Department of Water Sciences

and Engineering has constructed a working model of a natural

water system, authentic down to bedding materials, water

flow and living organisms known to be present. By introducing
pollutant variables such as herbicides, salts, sewage and '
pesticides, the ministreams can be studied and compared to

predict the future effect on our rivers, streams and lakes,

and prevent irreparable damage before it occurs.

WASHINGTON, D.C.—The first diesel bus in this city equipped
with an experimental modification for reducing smoke, odor,
noise and emissions is in service in a joint project by the
Department of Transportation and General Motors. The equipment,
GM's "Environmental Improvement Program" (EIP), has reduced
hydrocarbons up to 96 percent, carbon monoxide up to 64 percent,
and nitrogen oxides up to 23 percent, according to before

and after tests. Similar tests are reported to be underway in other
cities.

BERKELEY, CALIF.—A professor at the University of California
has developed a process of using common seawater to remove
sulphur oxides, the most serious air pollutant, from smokestack
gases. Prof. Leroy Bromley's method cools raw stack gases,

runs them through a chamber where they are "scrubbed® clean

bv seawater, and reheats them before releasing them through
the stack. The seawater, an inexpensive and readily available
material, rapidly absorbs sulphur dioxide, and the salts it
contains act as a catalyst in converting sulphur dioxide to
harmless sulphate.

DO YOU KNOW about some action being taken to fight pollution
that we don't know about? In your community? On the job? Tell
us about it. Write Environment Editor, Popular Mechanics,
224 W. 57th St., New York, N.Y. 10019.
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(Tlake It a yellow
Christmas.

All controls ore grouped

Extra teeth give beneath handle for
smoother cuts, for finger-tip control.

deficate building jobs.

Exclusive Moster-Grip hondle,
right over center
of grovity, gives
perfect bolance.

Starts
easily

- and safely.

Maorrower bar
lefs you slice
through hordest woods,

It's easy to put a new McCulloch chain saw under your tree. We have six models priced under $200,
including our new Mini-Mac &, the world’s lightest chain saw at the world's lightest price, $139.95*
Any one of them can help you cut the cost of living — because you can cut your own firewood, trim
your own trees, do dozens of different building projects for the whole family.

For your nearest McCulloch Dealer, call this special number, 800-243-6000, toll-free any time, day
or night. (In Connecticut, call 800-942-0655). Or see your Yellow Pages under “saws".

McCulloch really gets the job done.

*Monufocturer's suggested bist price. McCulloch Corporation, Los Angeles, Colif. 90045 [ McCulloch of Conada, Molon, Onlario

HEAW DUTY WELDER

e e e

0.8, Burean of Ltbor Stadisd i
|u’ o MBﬂMt‘:r‘-?.r; "'"'-'l |

nm‘m"?n-mwlm (Eurue [T
tﬁ;ﬁ geng for THEE b TG

i with special $7.00 gift offer to
l PR A i . Popular Mechanics readers
H or ‘.lﬂ-DJ“' FREE TRIAL
§ e 4 Lifetime Guarantee
: ADDRESS = : | Brand New 95‘
Bemr smae___ arrh : 1971 Model

' HDHTII I.HEIIIﬂIH SCHOOL OF SHHUE’I’IH L HH"PIHE‘
! 4500 Campus Drive - Dept. 0417C Newport, Calif. 92660 )

]
. o 2 8 WD

Fits ordinary 110V wtltt
Notone= but 3 welding heats

i '-‘-'!ld.l braze, solder or ;unilmstimll;hlrlla mldahg‘ metal. !;'n
. - EXIDETIENCE NeceSEATY. ow simple Iinstroct to make
New Tahble Tﬂp Invention Puts You In... repairs on cars, trailers, farm and llmpzquipmr_ﬂl. bicycles, ap-
pliapces, ete, Make campers, boats, furniture, hundreds of valuable
items. NOTHING ELSE TO BUY! Comes complete with full fare
PH u FITABLE H u B B E H shield., pack of welding and brazing rods, heary duty power cables,

special electric torch attachment, ground clamp, flux, easy-to-follow

o

illustrated instructions, rod holder, ete. Uses standard 242" rods to

TAM P Bus l H Ess weld iron, steel, brass, bronze, aluminum, other metals. New im-

proved HEAVY DUTY clircult give: more welding power. Glves 4

times the heat needed to melt toughest fron. Plugs inlo ordinary

Home Operators now make | 110V outlet, 3 WELDING HEATS . . . Not just one as with other

$16.50 AN HOUR in Busi-

ness once monopolized by |

a faw big companies s{
1

r low cost medels. Use ""high™ for toogh jobs “"medium’™ or ““regular’”

for lighter work. This important feasture saves you money and time.
Makes it possible for even beginners to start welding professionally
the very first day. Pays (or itself quickly. An excellent gift for any
occazion. IT'S AUTOMATIC: Current is turned ON when arc is
struck, OFF when rod is lifted from work. Eliminates need for
troublesome foot switch. Bpeeds up work

Special rubber stamps bring high
prices—cost only pennies tomake
an new, low - cost table top machine,

Take 27 cents wnrlh ul material, . | AMention that you saw this ad in Popular Mechanlcs
make E!J'f!ﬂt stamps, the kind businesses r and recelve a $7.00 gift pack assortment of “‘touch
i now bay by the dozen at $2.75 each. Maxeu | ﬂld" -'rl ing rods. Aulomatic arc striker. Weld
§16.50 an hour. Start in spare time in yoor own hnmu Enn | ease.

machine on kitchen table using ordinary electrieal outlet, 10 day MOX E:'r: BA.C[-L GUARANTEE. You must be satisfied or
Mske any kind of stamp. We'll send you free information return for refund. Bend only £2.00 and pay postman $16.95 plus
without obligation about this established, highly profitable ?m.ua when delivered or send $18.95 cash, check or money order

finance your jor immediate postpald shipment.

ru-ﬂnm We'll even =tart. For free
formation send name and address trn-l'.‘ll.]r on & posteard to:
Rubber Stamp Dviv.. 1512 Jarvis, Dept. R-2-P.Chieago, 111.60626

WEL-DEX MFG. CO., pept. W-203, Bax 10776, Housten, Texas 77018

Assordien Corporation of America, Dept. R-120
85383 W. l-tmﬂ..ﬁh-m il

E0641
Accordiom, Ampk
5 . ONIG =1 | FREE =™
M | ins. Lifetime Perf: . . New Color [t
Home QMY 10 Cot Prices. Rush Discosni [
A City. Stale
Trial ACCORTION.CONT: 1 AmEMCh: Dont- © - BT A




The bargain hunter

MINIATURE '
AIRCRAFT RECEIVER e
ot T 49 Py
movements, 1 3‘
% Fits easily In
pockel, Little
arger than fountain pon,

Reveals details of **

side. Craters,
mountains, etc.;

All ma

MOON GLOBE

FAR""
side as well as earth |
“ml "

duced from MASA phql.u. |
or features

R 73 mil nyi
%'ul':.:ﬁ:"“p :I“: |ml21n ':r.l ml.'nli-ulwzﬁ :m.ﬂmtﬁ“;_”:::d;?
(L
0 z 8-136 MC. O ; metal glabe includes
n;'n-::‘anu.-“s h:zrl:tlé aid battery |¥u¢:|l- m‘:‘:;‘ 5::; ’ with.
Plivdi. Sond for our free catalog . . coD's sﬁ"E
Delecto Electronics, Dept. PM KURZ Products, Dept. 2C od. |
4725 45th N E—Seattle, Wash. 98105 Box 56080, Chicago. |11 soEse "0
7] PHE) == " GRANDFATHER |
Get a “NU-THRED . CLOCKS
: This is the time-tested, : SAVE 50%

for 9, 12, 16,
20, 27, 28 and 32 T.P.I.

original 8 in | rethreader
tool. Renews damaged
threads on any diame-
ter. right or left
hand thread. Ask

No. 1 any senior
for 11, 12, mechaniec.
I8, 2 and $3.25
24 T.P.1 .
No. 2 Ppd.

10,

Hatigfaction Guaraniecd
* Both for $6 postpaid

JAW MFG. CO., Box 213
READING, PA. 19603

BUILD YOUR OWN
GRANDFATHER AND
GRANDMOTHER
WEIGHT DRIVEN CLOCKS
Highest Quality | mported
Movements from Germany

Tubular or Red Chimes

Moving Moon Dials

Pre-cut Semi-assembled

Handerafted Case Kits

(No power tools required)

Dials, Barometers,

Hy"ral'lﬂﬂ'l-. Templates

rd Case Plans,

All movements and dials
in stock.

Ernd 50¢ for complels
ratalog

H. DeCOVNICK & SON,
0. Box GBM,
Alamo, Calif. 94507
EST. 1947

LIQUID FUELED

ROCKETS

ROCKET PLANES [ JET PLANES

Check out Vashon's aerodynamic fleet for 70!
Authentic high performance single, and multi-

e model rocket kits, rocket plane kits and
ready-to-fly jet planes. All use a unigue non-
flammable propellant that requires no special
permit or license. Send 25¢ for illustrated
catalog today!

VASHON INDUSTRIES, INC.
Box 309 K, Vashon, Wash. 38070
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8 HOVER LOVERS

FLY YOUR OWN
SCORPION HELICOPTER

A new world of fun and ad
by Jiming the Huow

vEnture is yours
r Lovers

Maore Scorpions have been built than any
other sport helicopter, Owners throughout the
world enthusiastically praise its vertical take-
off capabilities. The |n roductory package
includes S{I:-'.,I' n flight and licensing infor-
mation, full color flight photos, drawings,
illustrated p1rt~ |:-=T-

details L"‘h-— fn.r
pion and the RotorWay p'"' n. Alsa i
15 your Hover Lover identitic:

Rotnﬂ?ay Inc

TEMPE, Arizona 85281

NAME

——

ADDRESS

Relic Collectors! Ver-r-r-ry Interestink!
German-Wehrmathi-Style HELMETS,
Rugged-cast-metal, (not thin sheet steel)
Cleaned sandblasti & finished in
black, Authentic 5-5 emblems. Mew chin
strap & adjustable liner.
While-they-last 525.00 post-
paid—With our fully (Mws-
trafed Cafalog, Listing Hun-
dreds of items. Cataleg unh-!l 00,
W.W. #2 Ltd.

Box 2063, S5t. Louis, Mo. 63158

-

fe

- - G - il
HOW MANY HANDY DANMDYS
- CAN YOU USE?
r."dlpru-g:::!’; I::ﬂpl:;i'dc “l.rtE:.!‘wut I"Il::
ﬂ" such as uvsed for baby food. Suggestions
r getting FREE JARS -n H'ru' package. Moth-
ing better for storing l.upplu-l, parts and small
tools. Wk hmplt p.l-:k I.ln

Keeps wor
for '11“ 36 for §3. “ll ?2 “*

for $11.50. Caps only, ‘I npl
U.S5.A. MNo 0.0 HII:NL FFE IMDUS.-
TRIES, Box ZBE6-PM-12, WickiiNe, Ohia 440032

HANDBOOK OF

Knots & Splices

By Charles E. Gibson . . . Now
tie knots for every plirposss
—aimeiul, ormamentsl, (uUn-to-
m Iu-. i gives compleie
“1-2-3%"" sheiches amd instroec.
!M'l!!'- for every hitch, splice,
hend, Inshing. sling or whip-
ping You'll ever need for boat-
e, « climbing, fsh-
ing, ing . . for patio
awnings, :le-ls::- hnmnmkp,
rope fences, “*weleome'' mats
« ofmamental lamps, vases,
MI!'I ropes, key chains, bogey
whips, cat-o'-nine iails, rope
handeuils, la¥ oguolis, etr,
They're all here . . . ower 100 kinds of knots
and ropework! From the simple sguare knot
1o sueh faney numbers as the Manrope, '-luu
per, Shroud, Crown. Turk's Head :III ol
apple knots,

,Alsn covers plaiting,

much more. “"Highly recommended”” rw-
Journal. l":ﬁhn:rul Nusirated. DRDER llﬂ
£4.95, plus 25¢ handling. #10-Day  Mooney-

Back Guar.
EMERSON BOOKS, Inc., Dept. BE7-S
251 W. 19th Street, New York, N.Y. 10011

FREE!!! POWERFUL MUSCLES FAST!

Fantastic Mew Discoveries in the scienee of
bodybuilding. Now. in the privacy of your
bedroom, our method will add inches of paw-
erful museles to arms, chest. showlder: &
legs. Learn secrets om trimming the waist
with witra-medern methods—i{azl! Results
Guaranteed! Send for frée brochure. Universal
Hﬁmuildi“. Bax 485-M1, Dewborn, Mich.
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PER-FEC

DRILL SHARP-NER

GUARANTEED TO BE THE
FASTEST & EASIEST DRILL
& SHARPENER IN THE
MARKET.POSITIVE
- RESULTS

SIMPLE & ;
EASY TO USE ;
ORDER NOW 3
DEALERS
GRINDING WHEEL NOT INCLLIDEL: WANTED
&% T.W. SIMPKINS CO. & @
4510-8 MONTANA / EL PASO, TEXAS 79903

L4
L4 o
: :
4 Free Isky Performance Manual
[ ]
= The {eroed Sosh o sriome - - £
& tisw periprmance . . . lusing -!‘I-l!'u‘!:
e tigs, HP charts, and much i1 | J-'l |
'] mote. With every crder for d
. 1570 hay cotaleg @ 4108,

we will intlude Easlulely o
= FREE OF CHARGE the 120 oo L
L] page |64 edition of the Ieky
@  Periemente Mansl” caty o b g e
[ ] leg Qrignally soid for $2.00. ’..___,‘;- PR TN &
@  Until sapply is extausied, T L ]
= BOTH FOR DMLY 3100 ppi =
L 4 L
™ ED ISHENDERIAN ®
L4 L4
# RACING CAMS = isn.fd g
) 16820 SOUTN BEGADWAY B GARDEMA, CALIL. BT [ ]
S $
L4
S0 RSPRR OGN OBDORRRORD

100 STYLES FOR

WIDE
FEET.

and HIGH INSTEPS

EE to EEEEE Only
Sizes 5 to 13

Men enly. Casual,
dress, work shoes
that really fil.
Tep quolity, pop-
vlor prices. Money-
bock guorontee.

Write Today for FREE CATALOG

HITCHCOCK SHOES, INC.
Hingham 28-L, Mass.02043

Kol sold
in slores

i

TTENTION SKIERS! Build the ““SKI PROP."

um to assemble. Fum to ““fly’" with 45 Ibs.
of thrust on your back and speeds up 1o 50
mph, Get your complete easy to follow plans,
instructions, materials list, photos and supply
sources, Send $5.00. Complete kit available.
($5.00 refundable on first order of one com-
plete kit.) All orders filled by return mail.

AIR KINETI

DECEMBER 1970

Why be at the mercy of layofs and owver-

J time cutbacks? Now is your time for |
ACTION

I LEARN HOW <&

:Shnrpening '
3 PAYS OFF

i BIG i

I Neighbors, hobbyists, barbers, beaoty and

pet shops, farmers, sporismen, markets,
restaurants,
everybody is ]
G-in-1 MACHINE hollow-grinds knives,
saws, tools, scissors, pinkin shears, I
skates, clippers, planer and blades,
etc, Make as much as S8 &n hour. & MA-
CHINES IM 1 for price of onc., World-wid- []
satisfaction since 1948. Write for FREE

] CATALOG AND Factory-Te-You Prices.

\TREY CO&ae™

e mm B N BN BN BN BN == m

'HOW T DRILL YOUR

OWN WATER WELL™

5 I.DD”‘

SATiSFACTIONW
A A : COAmANTEED
DEEPROCK CO.
OPELIK A, AL A.38801

(T
ONE ~wmaxl
ARMED m
BANKERS =

PAYS OFF IN SAVINGS

'ifll" high. 5" 'I'Idf'. l':':ghs ¥
6 Ibs., holds $200 in dimes.

Federally approved for interstate shipment. Indi-
vidual reels siop one-by-one. two of Three chernies
pay 30c, three oranges 60¢, three jackpots $1.20.
Sc model available 3t same price (shipping includ-
edl. I questions, write.

Catalog of big variety of exciling items availa-

ble . .. FREE! CBFFGO
$35%  DISTRIBUTORS
20500 LossSwies. Niaols 80947

ey Bech Grusrambes

ASY MONEY NOWY}

U.S. PLANES IN VIETNAM
AND U.S. HELICOPTERS IN
VIETNAM. SPECIAL OFFER
on these two full-color
charts. Both measure 18 by
24 inches. Price now only
$1.00. Send to: POPULAR
MECHANICS, Dept. 12, 224
W. 57th St. New York, N.Y.
10019.

Working Model hot air engine for den
or office 8" long 4%:" high with al-
cohol lamp $22.50

opd.

Plans—Xits for other
model hot air en-
gines. For informa-
tion send :u-u#‘

\' mvelope to

MODEL ENGINE SPECIALTIES
BOX 9221, LANSING, MICH. 48309

The-JB-101
Automatic

Handsaw
Sharpener

No Agents will call

Write For Details

BURNS INC.
165 Rodman 5t., Fall River, Mass. 02721

Powerful Muscles
in 3 minutes a day

new, tested method nII
muscle-buliding that combines isotonic
and isometric contraction has been

An entirely

developed by physiclogisis at the
famed Max Planck Institute in ‘West
Germany. The unique Bullworker
I method was successfully used to train

& European Olympic team and other
champion athletes all over the world.
A quick series of T-second exercises
positively strengthens each set of
muscles without tedious, strenuous
workouls. 3 to 5 minutes a day is all
it takes for maximum mesults (guar-
anteed or money back). The Bullworker
method bullds powerful muscles,
broadens shoulders, trims waist, in-
creases lung capacity. FREE lavishly

{llustrated, step-by-step brochure shows
I yvou how Bullworker works for men

20, 40, 50 vears old or more. Send 2I5¢
for postage and handling to: Baull-
worker & Company, Dept. 4208, 4500
N.W. 135th St., Opa Locka, Fla. 33054
=

$50 a Day

With @ JBE Saw Sharpener

BURNS, INC.
165 Redman Street
Fall River, Mass. 02721
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Thousands of
exciting tool
values!

FR !
Want a new
11l prove you Hﬂ slap en 4' of museles to your

et SILVO (BRAND NAME) TOOL CATALOG
Thousands of Exciting Tool Values! Staniey,
Millers Falis, Skil, Thor, Wen, Disston, Wiss
Wellsaw, Dremel, 5 i.pr yers, Plumb,
Huot, '.F“HHI Channellock, Porter-Cable,
Rockwell, Helios, Vige-Grip, Crescent. Ridgid.
Pany Clamps. Unmimat, Foredom and man P

o

Il. |5 minutes

ehest—3" to eaeh arm—give you life-guard
shoulders. trim your waist to sthletis size—
give you speedy athletic legs. | iu.t u.r.. If
you're short or tall (skinmy or fat

nal s0 young. ;: ect @ mussle huild n&mir“li Nllt nnmr J;dv-rhlfli ‘l;rlndl- lbl' "l'wlt ;u;
plies ship Coas Coast at prices Ma
Fheh you Send Vr my (res ebures, Send sui Io Beat. Send 50c for our big 148 page tool
25¢ to eover postage and handling to Joe 'hruier, today. Silvo Hardwa Co., PW-12,
Dept. 38-120-D2, 531 32nd St., Union City, N.J. | T07 Wainut’ St Shiisdeinnia. Pa. 18108

TRY WD-40...FREE!
the Troubleshooter!

SHOOTS DOWN RUST & CORROSION ON

ANY METAL — LUBRICATES — CLEANS

GETS RID OF MOISTURE FOR G00OD!

Frees frozen bolts & moving metal parts. Non-
conductor —dries out electric motors.

— I S . e S DD D S S S N S SN BN S
¢ JSend 25¢ in coin to cover cost of mailing & handling ta
. lrecei-.-e a generous sample of WD-40, Mail to:

WD-40 Company, 5390 Napa St., San Diego, Ca, 92110, usai

" Please Print =
Saw 5 Pl
- —— e R — l

THIS CHRISTMAS
GIVE SECURITY

Give peace of mind with a reliable DeltAlert detection and
alarm system. DeltAlert provides a silent, ultrasonic blanket
guarding 150 to 300 sq. ft. of critical space. When motion
disturbs the blanket the system is activated; lights go on and
the DeltaHorn emits an intermittent blast, panicking prowlers.
The handsome walnut veneer units are main-
tenance free, economical and need no installa-
tion. Fully guaranteed, the units cost only
$69.95 for the DeltAlert and $24.95
for the DeltaHorn.

This Christmas give a
lasting gift of security.
Order your DeltAlert sys-

a R

..ll"'llli..i.ilillll'..'llll..l.'......iiil.l.l. L]
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tem now.
: L.
Made in U.5.A :
.\-I-ii--lnnln---..1.--'-!iill.iiiiil‘llﬂliiiiiliilll i
- .
: DELTA PRODUCTS, INC. :
: P.0. Box 1147 PM | Grand Junction, Calo. 81501 / (303) 242-9000 :
: Please send me literature immediately O Please send: DeltAlert(s) @ $69.95 ppd. :
: Enclosedis$____ Shipppd. O ShipCOD O Please send:____ DeltaHorn(s) @ $24.95 ppd. :
s MName - H
- -
e Address — - -
- ™
%, City/State — Tip_ —
L ]

RAZOSHARP®

Pat. Pend.

§1.89

PRECISION TOOL
HANDLE FOR
INJECTOR RAZOR BLADES

IDEAL POCKET KMNIFE—EXCELLENT
OFFICE AND HOUSEHOLD UTILITY
TOOL—0nly holder to use standard injector
type razor hilsdes. Omly holder allowing for
rarying hlade length exposure, Only holder al-
lowing hlade to he completely sheathed and
protected. Only razor hlade holder to give
precizion tool leel.

ALWAYS RAZOR SHARP—When hlade
dulls—pop in new hisde. We-use injector type
razor hiades. SHAVE and SAVE. Inexpensive
injector type razor hladez always available.
To expoze new gharp edge—reverse hlade or
elip dull edge. Excellent for cutting elippings,
cardboard, trimming. Ideal for opening pack-
ages, carions, hoxes, T'se for carving, whit-
tling, mﬂ'nenlnt erasing, eic, Shape bhlade
to guit use—siic edge. grind or hreak with
pliers. \nthin[ 0 hreas -~r wear out.

RAZOSHARP®E 421 Stockholm Street,
Brooklyn, Mew York 11237

FIND BURIED TREASURE

TREASURE PROBE 95 MK IV
G2 29..
1971 Models .

GUARANTEED
FOR 60 DAYS EQUAL
£200 DETECTORS OR YOUR MOMEY BACK
DEALER INQUIRIES INVITED
Finds Coins . . . Jewelry . . . Gold
+ » « Silrver . . . Copper
Complete with 5 transistors, gener-
al purpose 5" search head, separate
thumbwheel tuner & wvolume con-
trol, 214" antarnal speaker 16-30™
telesct)pln%‘ ro 9V battery, ear-
phone. 3" 10" search heads also
available. Send cash, check or MO,
$3 deposit for COD. In NJ add 5%
State Tax. Put coupon & return ad-
dfnss II'I enuelope Mml to:

!rﬂsure I-Inu Dept. PALD
T:nnent. M.). 07763

3* Head for shallow coins 0-9°..% 8.95
10" Head for deep chests 4-727..510.95
Mark IV complete ne meter. 529.95

Meter Master complete with meter 539,95
FREE 514.95 Value fitted Attache Case
plus 196 pg Treasure Book with any 3
items above

FREE list of Maps,

Books and Catalog

Build This All
Wooden Clock

Complete plans
for the most
talked about
chow-piece in
town. This eloek
is 100%% wood, all
working parts
fully visible. No
required. Separate
gecond hand,

tools
minute &
weight driven, keeps perfect time.
May be mounted in large grandfa-
ther case or dizgplayed on pedestal.
The simplest, vet most unigque item
for the woodwork hobbyiat or clock

special
hour,

enthusiast, Plans only, $4. R. D.
Thomas, 1412 Drumeliffe Rd., Win-
ston-Salem, N.C. 27103.
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Who'd have

thought I'd make
s0 much money

without going
to college?

I still have to pinch myself every week when I open my pay
envelope —il seems too good 1o be true!

Especially when | remember how sorry everyone felt for
me because [ couldn’t go on to college with the others in my
high school class. “How are you ever poing to make it now?”
people kept asking me. “Without college, it’s a losing battle.
Everybody knows that!™

Well, the college boys left for school, and I got my first job.
And it was tough going for a while, I'll admit that —one dull,
routing thing after another. From pumping gas to driving a
cab to working on an assembly line in a factory. | worked
hard but never “struck it big”

Then [ read an announcement like this one about the op-
portunities in Electronics.

I discovered that, with proper training, I could have my
pick of thousands of glamour jobs—in fields like radio and
TV broadcasting, automalion, compuler servicing, or even
the acrospace program.

And I found out that as you move up the ladder in this
booming field of Electronics, you can earn the kind of money
that even a college man could be proud of —up to $5. 56, §7
an hour...$200, 5250 a week...$10,000, 511,000, even
$12.000 a year!

And —most important—1 realized how easy it would be to
get the training I nceded to break into this great field. The
announcement said I could learn everything I needed to know,
right at home in my spare time, with a home study course
from the Cleveland Institute of Electronics.

Well, to make a long story short, I enrolled with CIE. 1
found that their courses had taken what seemed like a compli-
cated subject and broken it down into easy steps. Sympathetic
instructors senl me letters helping me over the rough spols.
1 really learned fast. And here | am now, a respecied Elec-
tronics man—earning so much money I still have to pinch
myself.

Thanks to CIE, [ don't have to envy the college boys any-
mare. In fact, there are some that envy me!

Send for 2 FREE BOOKS
This composite story is typical of hundreds told by CIE
students who are now enjoying exciling new careers in
Electronics.

DECEMBER 1970

-,

_

|

Most of them decided on their new careers afier reading
our famous books, “How To Succeed In Electronics. and
“How To Get A Commercial FCC License’” These books de-
scribe in detail the many electronics careers open to men
with proper training. And they tell which CIE courses will
best prepare you for the work you want.

Both books are FREE when you mail the bound-in card, or
with the coupon above. S0 send for them, and get ready to
pinch yourself for not writing to us sooner. CIE, 1776 E. 1Tth
St., Cleveland, Ohio 44114,

ENROLL UNDER NEW G.L BILL—All CIE courses are avail-
able under the new G.1. Bill. If you served on active duly since
January 21, 1955, or are in service now, check box for G.1. Bill
information.

CIE

Claveland Inatitute of Elactronics
1776 East 17th Street, Cleveland, Ohic 44114
Please send me 2 FREE books describing opportu-
nities in Electronics and how to prepare for them.

Name

|
|
[
|
[
|
|
1
:
{Please print) [
Address :
|
[
I
[
[
|
|
I
|
|

City

State Zip Age
[] Check here for G.I. Bill information.

Accredited Member National Home Study -‘éx
Council. A Leader in Electronics Training L J
... Since 1934 St i |

— i ————— —————— — — = =]

s e e b ek b ey
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HEY SAID it couldn't be
: - done and here it is—the first

system for playing four-channel

disc records on an ordinary
phonograph. It consists of a rela-
tively simple and inexpensive

electronic device, called a de-

coder, that attaches to your rec-
ord player. The decoder feeds

signals from the phono pickup to

a four-channel amplifier or two
conventional stereo amplifiers. If
vou already have one stereo am-

plifier, you need only the de-
coder and a second stereo set to
complete the system.

Together, the two amplifiers feed
four separate speakers—two at
the front of the room, as in reg-
ular stereo, and two at the rear,
behind you. The result is a rich,
room-filling sound that simulates
concert-hall listening.

How do you get four channels
on a single record groove? It's
done by cleverly combining four
signals into two so they can be
recorded on a record just like
ordinary stereo. Whenever you
add two frequencies together or
subtract one from another, you
get a third frequency represent-
ing their sum or difference. In
recording, Channels 1 and 2—
HOW THE 4-CHANNEL SYSTEM WORKS the front _and rear left sp-_aakers—

el il are combined into one signal by

| | special matrixing and mixing cir-
HANNE cuits. This signal represents the

sum frequency of Channel 1
plus Channel 2 added to the dif-

CHANNEL 1

e GiT ference frequency of Channel 1
minus Channel 2. Channels 3

LEFT CHANNEL RIGHT CHANNEL 3 -
REPRESENTS REPRESENTS and 4—the front ar}d rear right
{CH1+CH2) (CH 3+ CH 4) speakers—are combined similarly
*ICH1-CHOY | |+(CH3.CHA) to form the other stereo signal.

In playback, the decoder unit
unscrambles the mixed frequen-
cies and separates them into the
original four channels. Each of
these is heard from its own
speaker so you get a total of four
different signals simultaneously.
The ingenious system was de-

CH 1 CH 3'_ veloped by Victor Co. of Japan
and will be sold in this country
by its U.S. subsidiary, JVC
America, Inec., 50-35 56th Rd.,
@ Maspeth, N.Y. The decoder unit

will be priced at about $50. Four-

channel discs, soon to be offered,

are expected to cost substantially

] L2 CH4 less than equivalent four-channel

—h PP tapes. The system will also play
| regular stereo discs.

—Sheldon M. Gallager

POPULAR MECHANICS

CONVENTIONAL
STERE
AMPLIFIER

4-CHANMEL PICKUP
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Famous Projects & Plans

from

Popular Mechanics

Save money! Be self-sufficient! Develop your skills with our easy-to-follow plans. Let the experts show you how sim-
ple it is. All you need are these step-by-step instructions from the people who know how—the shop editors of Popu-
lar Mechanics. Order now and receive PM's beautifully illustrated 25¢ catalog FREE. Contains hundreds of other projects
and plans. Send your orders to: Popular Mechanics Dept. OB 224 W. 57th St., New York, N.Y. 10019.

HOUSEBOAT for
less than
$1000. A float-
ing home for
the do-it-your-
selfers. It's a
25-footer with a graceful vee bow, an
8 ft. beam and best of all it's trailer-
abie! No. B1247—%24.50.

MASTER SHOP

t GUIDE —
. No work shop
is complete
- without it!
. Heavy duty
" boards printed
un buth sides. Twenty-four big sheets
with vital shop information! No B1252

F'.

Beautiful
LAWN HOUSE-

foundation
measures 7'
by 10'. Can be
used as a
child's play-
house, tool-

2" shed or work-
shop. No. B1263—%$2.00.

i “HIGH TAILER"
S an all purpose
. vehicle. Rides
- through wilder-
" ness or a su-
. perhighway.

.'.._ s =
Eqmp it as a camper that easily
sleeps five. No. B1245—$5.00.

Big 3 BED-
ROOM HOUSE
- FOR $7500.

; 29 ft. living
mum fireplace, two full baths, patio,
kitchen, dining area, 90 sg. ft. of
closet space and central air condition-
ing. No. B1262—$25.00 per plan, 4
sets for $35.00,

PM-38 run-
about—13 ft,
9 inch run-
4 about, weighs
' only 200
pounds and runs like a racer's dream.
Easy to build. No. B1219—$3.50.

Sailing catamaran “EL GA-
T0", With twin hulls that
measure two feet at the
beam and weigh less than
80 pounds each. Cartops
very easily. No. B1233—

MINI-MOVER a classy
utility wvehicle. Very
maneuverable. Use it
to tote loads around
the yard or give the
kids the ride of their

BD-4 — Build
this 4 place
plane for
$3500! Takes a 150 hp engine, gross
weight of 1700 pounds and an empty
weight of only 830 pounds. Cruising
speed of 166 miles per hr. Maximum
climb, 1200 ft. per min. Take off run
at 650 ft. No. B1251—%30.00.

Circle nos. wanted below:

$5.00. lives. No. Bl246—
$5.00.
Send orders to: Popular Mechanics Dept. 0B-12
224 W. 57th St., New York, N.Y. 10019
Name
Address
City State Zip
Enclosed please find $

e S S R R
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BI219 B1246
B1251 B1247
B1233 B1252
B1245 B1262
B1263
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HOLIDA
OPPING G

v

S'I 895 PREPAID COMPLETE

READY TO USE

SAFETY
FOOT SWITCH

$3.95 Value
AT NO EXTRA COST
WELD, BRAZE, SOLDER, CUT

Almost anything of metal

Every home, shop, and hobbyist needs this quality metal
working machine. Weld, Brare, Solder, cut almost anrth-lnf,
metal. Follow simple mstructmns to make or repair 100
items including furniture, toys, auto bodies, fenders, trailers
boats, farm and garden toois and eqmpmﬂnt Uperates on 110
V. 30A. for pennies—Adjustable Twin Carbon Arc Torch easily
REGULATES HEAT FOR EACH JOB. Eliminales chal'lgmg cables—
rep!a:es gas torches—no tanks or refills to df uprodut:es to
11,0600° heat. YOU CAN PAY MORE BUT YO N'T GET A
BETTER LOW COST WELDER. Over 500,000 in use. Manufactur-
ers of welders for over 30 years. LIFETIME GUARANTEE. Sim-
ply return prepaid. We will repair and reship FREE of charge.
!'tlrtl GET: heavy duty welder in rugged melal cabinet, ground
ciamp, cables, combination torch and rod holder, welding
manual, heimet, Free $2.00 pack *“*TOUCH WELD" rods for
instant automatic arc, brazing rods, 44** carbons, solder, flux.
PLUS EXCLUSIVE ON/OFF SAFETY FOOT SWITCH
£3.95 VALUE INCLUDED AT MO EXTRA COST
ORDER TODAY ON MOMEY BACK TRIAL. If not completely satis-
fied, return in 10 days and we will refund s& price.
SEND ONLY $2.00 and pay $16.95 plus C.0.D. and delivery
charges or send only $1B.95 for postpaid smpment in Con-
tinental U.5.A.

FOUR-WAY WELDER L0

1810 S. FEDERAL 5T., Dept. R2-N, Chicago, lllincis 60616

* Fh ke ke ke kA kA Rk kK
Emhilm for Americans :

This rl:rlklrlr. X fully embrol-
dered U, 8. Flag s the perfect emblem g | |

E
%lm.ltltB BB mlnr ﬂli: emblem, the same

¥ as worn by 1. Astronauts. Excellent

for uniforms, ﬂ!&:ln; hunting and camp- ¥

ing jacketz, award: amd all rlulm ;m‘:*
organizations. This offer a serv

Elll‘:lll FISHING NHMHDH

$2.00 ea., 3 for §5.00, 10 for $15.00,

20 for $27.00, 50 for $50,00, We pay

AFA. Box 62P2, Springdale, Ark. 72764 %] |

s ssey

X¥ XX

| COUNTERFEIT GUNS

- AUTHENTIC MACHINED METAL
| | REPLICAS OF FAMOUS FIREARMS
| DISASSEMBLE LIKE ORIGINALS.

=
= $17
Precisi pined
metal models logk, leel, weigh
like real guns - even ool experts.
Periectly legal—-CANNOT be fired.
Great for decorating den, office, rec. room. Send 296
fior color brochure of 28 models of famous historical
to modern military firearms. Deaker inquiries welcome.

REPLICA MODELS, Inc.
! Dept. PM-12, 610 Franklin Street

58

| Alexandria, Virginia 22314
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OLD-FASHIONED
ROLL-TOP DESK
FULL-SIZE PROFESSIONAL PLANS

At lasi! Plans for
authentic Roll Top
Desk. Easy o wse,
#1339 Double Pedestal § _=d<

Desk, 30* 1 52° x 30" = S
high. 4140 Roll Top F:f"“_*
Unit adds 14 to hgl ;;,_4"""""\

Both single and §—-2

double curve end ,_‘_‘_" | ik

panels on drawing. | gt L

EACH plan §5 or 310 "—-—.* T

for both. Mailed 15t

Class ppd. SATIS- L

FACTION GUARANTEED! g
FREE WITH ORDER—Cstalog of |2 full-size

plans, Early Amer., Medil., Spanish, Modern, English

farniture, CATALDG OMLY—50¢ coun,
FURNITURE DESIGNS Dept. P-120
1425 Sherman—Evanston, lilinois 60201

HENLEY'S

20th Century Book of
10,000 Recipes, For-
mulas & Processes
Here a8 a wonlih of pigse-
tical, aorursle and clear
imformnation aval i nstroe-
Lives nlamt Al save Vou
thousands, or make Yo
a foriune! Hoosewives.
spalufaciurers. [arnwrs,
hand¥men, home sxperi.
TIPS, eleciricians,
chmisls, peogle in eveny
walk «of life. refer o
Henleyv's drily. In ithis
Eaalal-mrimee of 8 besok, Youn
tos will fiawd Torwiilas
amil recipes for  almost
everyihi weas]  im i
home, farm, workshop or in r¥. Discover
ihe trade seereis of thousands of coOmMmers
rial products—learn new money-saving and
exciting wa¥s of doing thing=. As indispens-
nhle ms A dictionary. Satisfaciion fuaro-
Peed. i paEes hard eover—eloth Blinding.

Omly 86,95 posipaid.
EMBASSY SALES, Dept. PM-12

Box 67, East Elmhurst, M.Y. 11369

BE SURE to play
MUSIC within a few months
PIANO - ORGAN - ACCORDION, etc.

You will scon be able to
read music at a glance, and
| your own playing will sur-
prise you. Any music you
like up to concert standard.

Amazing AIRMAIL Home Course

direct from world famous European
School. $3. -or $4. - per month. Apply
by airmail letter for free details and de—
monstration lessons stating exactly what
instrument you have. No obligation!

EUROKLAVAR MUSIC Inst
Studio 4
Slikkervesr [Holland)

MILEAGE MONITOR

A TRUE MILES-PER-GALLON METER

The ROADRUNNER MILEAGE MONITOR
is a precision imstrument incorporating veloe-
ity and fuel consumption devices that instantly
and aceurately provide you with the informa-
tien you need to continuously meniter engine
performance and operating expense. Now you
will know for sure when r car needs a tune
up and whether it runs better afterwards. Care-
fully engineered companents utilizing spaze age
electronies will show you how suech things as
speed, load, type of gaseline, ignition setting,
tire rrﬂur: and other less obvious factors can
affect your gas mileage. You will be able to
minimize your fuel consumption for all read
and wealher conditions amd reduce your gas
bills substantially, Of course, efficient fuel
consumption alss helps to reduce air pollution.
Im production for over three years, the Mileage
Monitor is easily installed and has a guarantes
backed up by millions of miles of dependabh’e
performance. State year and make of wehicle
when ordering.
Jor eomplete details write DEPT. M

Fa
P e I e T e

2 e x5 Catiferis
z —— ralifermia
— - Residents

E:i]_. Box Eﬁﬁ_l'aﬁcis't;f. Calif. 93534
GOODBYE RUST

Don’‘t Throw
Old Tools
Away

Now you can remove rusi
from ANYTHING iron or
steel—tools, efc. . . wilh
ease! This jelly-like rust
remover is merely brushed
on and minutes later rust
is flushed away with water.
What's mere, a protective
coating is left on surface
tn prevent further corra-
sion. A fine gift with un-
limited applications,

16 oz. only $2.49
pemd cheek § pls. add Sie
pastagel s’

JOSEPH STANLEY & CO.
20825 Hillside Drive
Topanga, California902%0

Amanng pelieri relias chimiLa! vago |
romian, STOF RUST. ldéesd for - Tool Chiy - T
+ 100°s of hossehaold & workshop uses.

sech pellet protects metsl from 3 monihs 1o srversl years.
Now ondy 5200 for 12 pellery. Ssvtaction puansaieed or
money back. Send $2.00 cath or check (no C0.0.'d 10

RD.E E!Ellill EH Degt. M. P.0.Bex I

DECEMBER 1970

Fopular Mechan-
ics said in July,
1969 (p. 166):

“Handiest Tool
You Can Have
in Your Shop”

It sands. grinds,
polishes, sharp-
ens. It's partable.
Take it on the job.
Use with amy ",
hp motor. Maodel
165. Foetory di-
reet speeial.

$24.95 .,

Iess

Sand

ARCO MFG, CO.

P.0. Box 817, Grand Forks, N. Dak. 58201

Stamp Your Name
PERMANENTLY

$4.50
"

Hardened tool steel. Lasts
a lifetime. Comparable Lo
a %10 die tool, =il avail-
able at this special price.
Stamps almost anything
you own with a single
blow. Aade only by the
Henry A. Evers Co., Inc.,
makers of quality mark-
- ing devices sinee 1B0E.

USE THIS FORM FOR ORDERING
Reg. Size X"

6] 1 O

Up to 10 spaces éﬂ;? $4.50 ppd.
11 to 15 spaces add 25¢ ea. space.
Large Size &,

ANUERNENDE

Up to 10 spaces @ $5.75 ppd.
HENRY A.EVERS CO., INC.
Degt. P, 72 Oxford St., Prov., R. 1. 02905

Use li; Codam
When Answering Ad

e —

ST

'CUTTY SARK®

Easy to assembie museum uuar-$995
ity models with carved wood

hulls, cloth sails, display stand 45~

| and precision cast metal fittings.
Available at hobby and toy coun- 1855

| ters or by mail add 50c. Satisfac-

| tion guaranteed. Color catalog 25¢ 23"

i SCIENTIFIC, INC.
| 98CX Monroe, Newark, N.J. 07105 |

Latest Model 8 Shot

TEAR GAS REVOLVER
onix$375

Fires 22 cal. tear
gas or blank ammao,
solid metal con-
struction, single or double .
action. Fires 8 rounds in
seconds. Use for self pro-
tection—theatre—dog training—
sporting events. Purchaser must
be over 21. No shipment to New
York or California. Only $3.75
plus 25¢ handling charges. Money
back guarantee.

WESTBURY SALES CO.
P.0. Box 434, Dept. T -2-PM
Westbury, New York 11590
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Set saw teeth automatically—400 per min-
ute without effort. Perfect hammer and
anvil actien sets teeth wniformiy—no
tooth breakage.

Mot $35.00 not $25.00

but Only $22.00
dellvered!

3 tar $55.00

Here's a sale on the pﬁﬂm.:t gifts for
your favorite Santa Claus: Cur deluxe
stainiess steel dial callper with 6*
capacity and metal case.

YOU FOR IT”

You Caon't Lose With This
Two-Headed Mogic Coin!

r poweriull
Ou Mty handy This hm dollar looks real because it is

Christmas Sale dl 'H,, ! AUTOMATIC SAW SET
|
|
|

real except for the that it's th
Magnetic bases complate with [ SREL .. ntﬂ“ the | ﬁm at it's the
scribar and on-alf switch mz eoing . . . it defies detection. Great lucky ; \
SN satmri Sl ft seminpenie P order aiggel | -
3 it ok i ol B e el HAND SAWS AND BAND SAWS
Fine mdjustment | . OMNLY $3.85 POSTPAID Write for delails
avallable at $2.00 exira. Hend cheek or money order 1o | 'unu HAN“ FACT“II"G cu'
3 for 55000,

s NOVELTY COINS 8931 Venice Bivd.
| Los Angeles, Calif. 90034

0. B 11
Painesville, Ohio 44077

Blade-hardened squares al lowes! prices
J {includes delivery.) All squares include

fied wooden case and test cerilicate

%530 " 81110 f;'{':,:"
3. 3590 | & .$13.70
a4 s7.50 | 127, 52100 | po'on 1971

Sand lor our calalog of hindrads of 1ools . . . 35¢

SEHI.ESIHEEFIS FOR TOOLS LTD.

20 East 54th Street, B N.Y. 11234
TEL.: (212} 2

O S|S0

HITS LIKE & RIFLE —

Electronics * ’ wm:“
Catalog *j '! . T

Golden o - —
Jubilee R =

Edition W

KILLS RABBITS, SOUIARELS ‘f Bartlett Flying Saucer ultra-light hower-
Powariul sieel, accuratp, g | B = ]
ool el Your Nﬂ 1 Burlng Guide craft powered by ordinary lawn mower

« Stereo Hi-Fi » Citizens Band « engine—easy to build—fun to fly—
Ham Gear = Tape = Test Equip- complete plans, Wit brochure, photos
ment = Tools « Parts = Tubes » and supply sources $4.00. All orders

Radios. returned wvia airmail, Write:
SLINGSHOT LAFAYETTE Radio ELECTRONICS HERB BARTLETT
Heaey duly T ash sock Dept. 15030 P.O. Box 10 Box 3339-M, Scottsdale, Arizona 85257

A hatrey 1enl Bala aete rubbee
adéglen Epr Shosting arrows
GUARANTEED. Prolessiona’ moded o

Syosset, L.1., N.Y. 11791

Mall Slingshal Assn A dealers, or wrile — | - \
WHAM.O MFG. CO.. P.0O, Box W - 15 5an Gabeiel, Calll. 91TTR ..-\.—u-\.;\._..._h | r u'HE HIHUTE M th My
BT Tw Y o ﬁ CLEANS YOUR exciting new attachment
e I S = PAINT ROLLER  foryouw ﬂﬂgﬂ
” - " | | || PROFESSIONALLY — ¥ 0
gl A : Stronger . . Safer .. Simpler ?-' TRMES
* Especially for wat
ﬁﬂf&“ﬁﬂﬂl’! ' Tired of I:mll_:;r.c'r ﬂnu{clyfm?g% b s -l
".ida m Hﬂﬂlﬁ key holders? Chec . rollers
i 6 fﬂ For STRENGTH — slin; s.t\‘:eli [ ¢ :’;:‘m“ﬂ
| I}Eﬂg ; cable so strong that it won'
! HSiBig’ i = break under 150 pounds of and buckets
wb pull, For SAFETY — a patented [ . GUARANTEE
' E aassiant lock that opens and closes with | i Maney-back G
SRSELaSTIRRITIIEE a twist. For SIMPLICITY — lies flat, Free 7~ DYNEL® roller
e i1 "PENA i flexible and neat with up to 20 keys. cover with your purchase
EN&‘TLLLDE Smart gold finish. * By Mail Order Orly
Shipped in individual gift box
. 2 for $2, 6 for $5, 12 for $10. 5393 KLEEN-P«- ROLL
. Please add 25¢ for handling and Postpaid USA Dept. PM-784
5% sales tax for California residents, | M =5 e Ben 727, Summit, N.J, 07901
TWISTY, [N 4

. sizes of h

| ElSan i cime :ill ypes and P.0, Box 626A, Bonita, California 92002. . ==

| e | ——————— -

. and tacr plen of each desigal STUD YOUR OWN SNOW TIRES & SAVE! | |

| S | | oo eronocy >

~ POSTPAID-ONLY 10 stud holea & seats studs

| securely in inflated or

'- fimnd Joos |

1 :ﬂ"& ﬂi&::’:‘;fr :t:ﬁit?:;ns cover qriln-i : | ﬁ

- Mo it 0 e guatey o M0 “STINGER AUTONATIC"§
- M""""’"’" oo | | 50,22 AL, feLixTs rame

uﬂ.‘ht!m P70

Pocket Automatic—
Loads 15 Shots

. Eruek tires
You'll gave for
vears with this

Fires 22 cal. peliets just as

slurdy (ool, "’iru:lla inﬂlillni‘:un 8STTD- fast as you can pull the trig-

DER gun . . . 2505, BTUDS, for hole ger, Great for fast action com-

depths from 12 .5" {3/8") to 18327 bat-type target practice. 50

(9/18%)., Thkes. of 50 ea, . . ¥1.95 OR rensahble 22 cal. peliets free,

SAVE 0N COMIP'LETE WKIT: Studder & Free supply of targeis. Money

180 gtuils (for 2 tirez) . ., ONLY E10.05 bk B nat satlsfied, Just zend

I'nd, For proper stud size, advise stud £1.00 pluz 25¢ for postage and handling to:
hole depth with kit & stud orders, Check Honor House, Dept. 96RA7I, Lynbrook,
af MO, No C.O0.D, M. Y. 11563

TRACTION, INC.,
Dept. PM-3,P.0.Box 15112, Denver, Colo. 80215 &0 POPULAR MECHANICS
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“DETECTIVE"
REVOLVER

Looks and fesls like a real de-
tective undercover gun. Fires &
toud cal. 4.5 mm blanks as fast
as you can pull the trigger.
Ccylinder swings out. automat- 2

ically ejects the empties and loads just
like the real thing. Great for sports, stage,
dog training, etc. Mo permit regquired but
purchascr must be over 21, Just send 2.98
plus 385¢ shipping chargﬂ and we ship
prepaid, Ammunition: 80 loud fire blanks
only $1.00, To order €.0.D. send $1_de-
posit, Mot sold in Mew York City or Cali-
fornia. Money back guarantee if not satis-

fied,
HONOR HOUSE PROD. CORP.
DEPT. 960772, LYNBROOK, N.Y.

PERMANENT

AMAZING
INVENTION

SELLS

Full this
dor Gk of TN
arstont =-10"% Lil . ARuiaues
L. MAKE BIG PROFITS.

W Han s, I sk e

rics, Sells Gib =it

ow wholesale prices

T B14.25 o 8 LLr

i wE R LM
imoiwdied

S[%- 1 2,

Lavertis
Coer S0 003, ©F

fast sellers
Company, bept
] Avet Uhieaga, 1

LD

FACTORY GLOSEOUT!

Air
Pistol ?p?

Shools both pellets and darts. This fine, well
made .177 cal. German air pistol is just the

ticket for target }
= Nl

or Yarmints,

Accurate. Mo COZ ’
cartridges to - %
replace, either, =

Once in a lifetime
bargain. Order

4 ,w'\'{
several. Supply |

limited. Only $4.95 ppd.
Send cash, check or M.0.

AIR PISTOL, Dept. PM-12

4535 Huntington Dr. South
Los Angeles, Calif, 90032

IMPORTED
LOCK BLADE
STILETTO

oniy $2.75 Ea,
9" Overall Length

5" When Closed —
= Dpens instantly SEen in-
* Sharp and R it
Tough m.nll:llall'-' to
® Stainless n"f'tvllﬂ alcnl;n-
Steel Blade R in: tha

tough stainlass
steel blade for re
lnable waE and had,
long service. Money
back in 5 days il not
satisfied. Send 32.T7%
plus 254 10 cower posl-
age and handiing

WESTBURY SALES CO.
P.0. BOX 415 WESTBURY, N.Y. 11501
DEPT. L-10-FM

.12 CALIBER
SPECIAL FACTORY
OFFERI

5300

USES POWDER CHARGE

This small bore gun shools 12 cal,
shesl bulleis Giegd by small 4.4 mg.
poveder charge Mod & GOy gun. You'll
ke Ehe handsome les grip, and bal
ance. Western in siyle. bul patented ball and cap
action allowa Mg low price. B sloel Barm
cased n knurled slyrenc sbock. owerall 13%

bulipls. Satislacrion guatanieed, Send 2300 o
HAIG MFG. CO., P.0. Bow 5. 2 6 Alhaenbrs, Call, 91803

DECEMBER 1970

Owwabop pistol fores, sccuracy af o fracton of |
casl al large oal, gistols. Comes wath 50 glaed |

'Now! Silver Dollar
'Over 80 Years Old

| Yours only *3

Uncirculated.
bright US Silver
Dollar just as it
came from Mint
over 80 years ago.
Limit: one to &
customer. Sent
with Free Cata-
log plus selec-
tions of coins to ex-
amine, Buy any or none, return balance.
| Cancel service at anytime. Send $3 plus
name & address to: LITTLETON COIN
CO.. Dept. EM-28. Littleton, New Hamp-
shire 03561

Stop Slipping On Ice!

FiA™

{ i'h = NEW ARMY
¢/ e, ICE
/7% CREEPERS
ﬁ' $2.00

Adjustable Lo any slze [ool. Wear Lthem on
any s=hoe or oo, Sharp cleats cul throw=h
ice oF sleet to wive You sure Toodine. A
mu={ for lee fishermen, hunters, oolion
workers, ete. Money hack if not delighied?
Write for unusual FREE Catalog
We honor BankAmericard or

Master Charge

P & S SALES Dept. P-12
P.0.Box 45095 Tulsa, Okla.74145

pair plus
S0¢ psty.

BLAST HOLES IN 17 BOARDS |
¢/ THE

(! GIANT

KILLER

‘*am im-
prowved
# weriion of
S the weap-

on that

slew  Gali-

et L _h

MOT & sling-shot but & gemiine hand-
made leather zling developed 10 withsiand
the enormous pressures of an entirely
MNEW TECHNIQUE of throwing, Throw
one inely diameter stones up o s mile
and penetrate 17 pine hoards al rclom
range. Giant Killer Sling and complete
instructions—aonly $2.98 vl

Joseph Stanley & Co., Dept. PM-12
20825 Hiliside Dr., Topanga, Calif. 90290

X,

The pipe that never
loses its cool.

Kirsten's exclusive radiator stem
tames the smoke . . . makes it
milder . . . cooler. It also traps
impurities and allows you to
remove moisture with a
flick of your wrist.

/$ g

postpaid.

Imported aged

Mediterranean briar.
Hand finished wvul-
canite bit. Order your

v :’irs:an pipe a:-l;i you'll

" eep your cool forever.

I KIRSTEN PIPE CO.,INC. |

| Dept. PM12P 0. Box 5227, Seattle. Wn. 98107 |

Piease send me your 1970 catalog showing I
all of the Kirtten Pipes and accessorias.

| | Name e I
| 1 Strest I
{_L’._‘n'.v_.- State ___le____!

USE ZIP CODES WHEN
ANSWERING ADS

REMOVABLE CAR-TOPS
HARD

SOFT

"95-7
Classie T Birds
'56-70 Corvettes and
most other sports ears

'S5.7 T Bird Porthole

orig. Ford paris. AI.EQ . # a
* SPEED & POWER CUSTOM AUTO PARTS
* BIG NAME CUSTOM SURFBOARDS 6°
e 10° & factory seplacement 55-T T.H.
body, chassls & acress, parls - insur, sal-
VA,
SEND 31 BUCK—we'll airmail our How Lo
Buy—==8e¢ll=8wap with Shell’'s |l|.1.'|‘?|1.l!|'l'—
plis eredit your buck on any oider. Send
81 bill or siamps, state your need or deal
—wee' 1l v it
SHH.L'S Box TET, 1452 Ind §t., dept. PM

Santa Monica, Cal. 0401

our 26th wr. phone & wmoil order of 2ed
hawd , weae & recomditioned mdee.

n—-—-- T R

OUR OWN RADIATOR BUSINESS]

I |
s .

1 470,000 ) 1

i

g LAST YEAR' i

l says D. Carter, i
Lemoyne, Pa.

I Complete turn-key package: training I

J schoolin radiator repair technology and |

J business management plus special 1
power-equipped auto radiator shop I

i Don Carter writes: "Averaging 530 an

B hour, expect to hit $80, next year.” ||

| Mail this coupon for complete story [

J reeme 1

| AooREss I

I oy STATE |

| PHONE ]

I INLAND MFG. CO. Dept. PM-12 ]
1108 Jackson Street » Omaha, Nebr 68102
.

61



MINICROSS!

Fastest mini around! Has the new hot-
ter version of the engine that won the
last four U.S5. Trail Bike Champion-
ships. Tough frame .. . Ceriani type
fork with deep travel. Large, knobby
tires that bite, corner and cross ruts
and rocks that would stop other minis.
Built of the same Bonanza parts that
set two world's motorcycle records at |
Bonneville. ® THE HOT ONE! Send |
25¢ for brochure or $1 (refundable) for
the full scam. ® Bonanza products are '
sold and serviced by dealers display-
ing this sign. «

A $7.95
SIMONIZE
WAX JOB...

RIDICULOUS!

That's what everybody says
—"ridiculous!”". And when
we tell them it's a genuine,
hard-finish, high-gloss, mir-
ror shine Simoniz wax job,
they say things like—""You
got to be kidding”. And
when we tell them it only
takes 30 minutes, and we
come right to their house,
and it'll last & months, and

e

—~= N\

HoverPacer 2-seat ACY. Build from sim-
ple Plans, Kit. Qutstanding perform-
ance: 50 MPH water, 60 MPH land.
Proven design. Available in open (Sport)
or closed (All Weather) cockpit design.
Send $1 for photos, tech. specs, prices,

KING TECHNOLOGY
Box 231, Carmel, Indiona 46032

ELEC-TRIC-LURE

Wt 2 on.

y Length 2"
NIGHT FISHERMAN'S DREAM

it'll be as good if not better
than wax jobs costing 3 to
5 times as much—know
what they say then? “Show

Dazzling beam of penetrating light attracts salt
water gamefish or large freshwater fish. “Fish=
Catchingest' lure you ever tried or money
refunded in 30 days. Long life mercury battery
ond beautiful gift case included.
Only £3.95 or 3 for $10. ppd.

Bonanza Industrillzs.. Inc.
Dept. PM-120,
1775 5. First, San Jose, CA 94546.

B Why worry about your easily

forced patio door? Give your family
and home positive protection with
our Patio Safety Bar, a fully effec-
tive secondary lock that adjusts from

28% to 50° to fit any sliding door.
Self-storing—just flip it up from in-
side to open door. Shows from out-
side, s0 prowlers can see your home
is protected. Adjusts so you can leave
door open a bit for ventilation with-
out fear anyone can enter. Order
#6900 PATIO DOOR LOCK BAR

$4.95 plus 50¢ p.p. & hdlg.

ALEXANDER SALES CORP. Depl. PM-1270
26 South 6th Ave., Mt. Vernon, N.Y. 10551

ALL ABOUT UPHOLSTERING. This is
the book for you If you want a house
full of smart-locking ""new" furniture.
It not only feils but shows you how to
upholster. Easy-to-understand charts
do much of the figuring for ycu. All
styles of furniture construction are
shown, along with the type of up-
holstering best svited to each. Price
$5.95. Send to: POPULAR MECHAMN-
ICS, Dept. 12, 224 W. 57th St. New

York, N.Y. 10019.

me!"” And we do. And now
we want to show you. There
are no gimmicks—we will

wax your car with Simoniz®
for the ridiculous price of
$7.95 and your satisfaction
is guaranteed. For %1.00

more we'll wax your car
with Diamond Blue, the pro-
fessional, high gloss paste
wax.

Distributor and dealer franchizses still
available in a few, selected areas-
For further information erite,

NATIONAL CAR
WAX SYSTEM INC.

58-24 Maurice Avenue,
Maspeth, New York 11378

e

A wholly owned subsidiary of LEE
MYLES CORP., a Public Corporation.

I am interested in the $7.95 wax job.
Please have someone contact me.

(Name)
(Address)
(City)
(State)
(Zip Code =

| am interested in a distributor-
ship. Please send details.
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P.0. Box B Dept. 5

FEN BROWN CO. willingboro, N.J. 08046

CHOOSING AND USING THE
RIGHT PAINT booklet. Every-
thing you should know about
house paints. Price 50¢. Send to
POPULAR MECHANICS Dept.
12, 224 W, 57th 5t., New York,
N.Y. 10019.

50-70%, REDUC.
Speec. Imp. 120 Bass,
B Swi. 3110

Write for FREE CATALOG PM-1
ACCORDION-O-RAMA

ACCORDIDNS
ALL TOP BRANDS

874 B'way, NYC 10003 TRADES ACCEPTED

When you see
this mark

POPULAR]
MECHANICS
PRODUCT FEATURE

you’'ve seen
the produet in
Popular
Mechanies

POPULAR MECHANICS
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Rate: $2.00 per word payable in advance each insertion. Capitalized words—75¢ per word additional.
Minimum insertion ten words. To be inserted under the proper classification, copy must be in our
office by the 15th of the second month preceding date of issue. The next available issue to place
an advertisement in America’s No. 1 Classified Section is February. The closing date is December
15th. Send remittance and order to C. A. Martin, Popular Mechanics, 224 West 57th Street, New
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WHEN ANSWERING ADVERTISEMENTS PLEASE USE THE ZIP CODE NUMBER.

CHRISTMAS GIFT
SHOPPING

COLLECTOR AND CHRISTMAS PLATES
Send For Free Price List Featuring Dis-
counts On BEG Royal (:nnenhagfn Wedg-
wood Plus Many More. lames L. Schloe,
Department PM-10, 1782 Taconite Trail,
Saint Paul, Minnesota 55111,

ZIP Code directory $1.25 ADDRESS book
and 2ip code directory $2.00. A perfect
E'lfl:tl'l é-‘.unsel. Box 269, Monrovia, California

GIFT CATALOG, The Shirley Shoppe,
ng% Demeter Drive, Rochester, New York

PARTS: Army jeep and truck parts,
Spare Parts & Equipment Co., P.0. Box
751, Lexington, Ky. 40502,

AUTO Parts for old and new Cars, All
makes. Catalogue $1.10. Antique Auto,
Milwaukee, Wisconsin 53204.

SERVICE STATIONS write for SPECIAL
FREE Price List Containing Spark Plugs,
Contact Sets, Tire Valves, Bulbs, Flash-
ers, Thermostats, Coils, Caps, Rotors.
UNIVERSAL BERMAL, 117-1BA Rockaway
Boulevard, Ozone Park. New York 11420,

“CROSLEY (34 Midget) auto parts, ac-
cessories. Service, 616 Burnside, Inwood,
L. 1. N, Y. 11696,

~ BEAUTIFUL Fondue, scandinavian styled
in lustrous polished aluminum for only
$5.00 including tax, Keeps gravies, sauces,
syrups or melted butter hot, right at the
table. With candle cover, candie unit, la-
dle, Heat resistant ebony trim, Adams
And Ireland Distributing Co. Post Office
Box 20981, Greensboro, N. C. 27420,

FREE!! Fiber Optics Bundle for building
space age Aqua-Lamp/Computer Simulator/
etc., Complete construction plans for five
different designs only—3%2.00. Hoversport,
Box 12427MF, Lake Park, Florida 33403.

IMPORT Gift idea, tempered bronze
pocketknife $2.75 ppd. K&T Import, Box
435, Gering, MNebraska {69341).

ASH-TRAY, Zodiac, Ceramic Maple Wood
finish. 10% jnches in diameter, Will make
a beautiful gift. Only $9.98 plus 50¢ post-
age. Robert Lyn, Box 5486P, Greensboro,
N.C. 27403, Satisfaction Guaranteed!

BURNING Qil?? , . . Smoking?? . .. Pef-
less?? ., . Hard Starting?? ., . . $ave with
Ring-Valve Job while driving $6.50. (Spe-
cial: Two for $12.00 postpaid.) Results
ﬂaulza?tud” Motaloy, Grantham, Penna.

WINTER STARTING a problem? Special
STARTING PRODUCTS for sub zero weath-
er, Catalog 50¢ for handling & postage.
(Refundable) SAVE 3§ in repairs, loss of
time and STARTING or SERVICE CALLS by
reading our new “COLD WEATHER OPER-
ATING GUIDE': Explains the latest tech-
nigues to get ENGINE STARTED, plus ways
to prolong engine life and save gas. 51,95
Postpaid. Automotive Developments P. 0.
Box 369, Davenport, lowa 52805,

KISS Messy door stickers goodbye! Get
AUTO-MEMOS. 36 Months $1.00. AUTO-
MEMO, Dept. 10, Box 1125 MNorwich,
Conn. 06360,

MINI-Bike, Go-Cart Plans $1.00. Parts.
Catalog 25¢. Loren Products, Danville,
Iinois 61832,

FANTASTIC CANMNON!! Remote firing
mechanism. Projectile flies to 500 feet.
Build in two hours, Send %1.00 for com-
plete plans. Hoversport, Box 12427MC.
Lake Park, Florida 33403,

AUTOMOEBILES

WANT To find out how gnu can own two
cars for the price of one? Get AUTO PUR-
CHASE & OPERATION GUIDE. Send only
$1.00 to Inglenoock Craftsmen, P.O. Box
30121-C, Cincinnati, Ohio 45230.

ANTIQUE Automaobile Monthly Magazine,
Articles and Advertisements. Only $2.98
Yearly. Car-Tips Magazine, Box 11,
Babylon, New York 11702,

FOR The lowest price in the Nation on
1971 New Pontiacs, including the Hot
New Firebird. Write Earl Shell, Jim Causley
Pontiacs, 17677 Mack, Detroit, Michigan
48224—313-886-1700,

AUTO SUPPLIES AND
EQUIPMENT

MAKE PEOPLE SMILE . . . with our his-
torical bumper stickers. Free catalogue.
Write: Hobby, Box 93-ABl12, Lafayette,
California 94549,

KEY FOBS, American, Foreign Car In-
signias, emamel embossed, imported leath-
EIEHE’BI.?E. La-Nu, Box 6527, Phila., Pa.

“PEACE IN AMERICA—NOT AMERICA IN
PIECES!" MNewest Plastic Bumper-Sticker.
$1.00. Four/$3.25 Ppd. Armac, Box 90188,
Milwaukee, Wisconsin 53201.

VOLKSWAGEN, DUNE_ BUGGY; CORVAIR
PERFORMANCE AIR FILTERS. List 25¢. CC

Products, Box 96-M, Rialto, California
92376.
DWELLMETER,/TACHOMETER. Plug-In

Adapter For Your Voltmeter. Guaranteed
Accuracy. $5.95. Free Literature.
Auto-Data, P.0. 9253, Stanford,
California 94305.

BE YOUR Own Ignition Expert. Install
Iglit. Q-Arc, Box 47876, Los Angeles,
California 90047.

JEEF Owners—V8 conversions.
Jeep Owners’ ad, page 192.

CHRISTMAS _ Gift for the AUTO ME-
CHANICS! 1970 Edition—aAutomotive Air
Conditioning E-Z Self Training Service
Manual $9.85 P.P. Refrigeration Schools,
Inc., 3216 E. Washington, Phoenix,
Arizona 85034,

Box

Read

SNOWMOBILES

SNOWMOBILE HMop up accessory CATA-
LOG. Speed and performance equipment-
manifolds, exhaust systems, Send 25¢.
?l.IE.%.lg?DDUGTS. Box 845, Carol Stream,

SNOWMORBILE Kits $25. Plans and pho-
tos $1.00. Information 10¢. Compcop, Box
1267, Redwood City, Calif. 94064.

AUTO TRAILERS

CAMPER & Trailer Kits—Assemble your-
self, save Y2 over factary built. 12 models:
Pickup Truck Campers, Pickup Covers,
Travel Trailers, Folding Tent Trailers, Big
line of accessories. E-Z terms, money-
back guarantee. Free 24 page color cata-
log, Luger, Dept. TW-70, 1300 East CIiff
Road, Burnsville, Minnesaota 55378.

CAMPER plans and full sized patterns.
The most detailed available with written
and pictorial instructions. Various models
and accessory kits offered, Send for liter-
ature—Glen L. 9152—PM12—Rosecrans,
Bellflower. California 90706.

PICKUP Camper, Trailer or Pickup—
Cover . . . Build yourself, Save! Complete
plans $3.95 each Cover plans $2.00. Con-
version Plans—econoline type van $2.95;
passenger bus or delivery van $2.95. Sat-
isfaction Guaranteed. Equipment catalog
$1.00 (refundable). Detalls 10¢.
Viking Camper Supply, 98-F Glenwood,
Minneapoiis, Minn. 55403.

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS AND
SUPPLIES

ELECTRIC Bicycle, Ride Al Day For
Mickel. Complete Plans %3.00. Electro,
Box 27203P. Indianapolis, Indiana 46227.

BUILD “‘Popular Mechanics” MINIBIKE
featured June 1967 issue. Detail plans,
photographs $2.50 refundable. Kits, parts,
engines; factory discount prices. Catalog
25¢, Gilliom Mfg.; PMC; 5t, Charles,
Missouri 63301.

BARGAIN PRICES. Every part. Kart or
Mini-bike. Giant Catalog $1.00. New. "how
to"” plans $1.00. Both, $2.00. Brown's
Motorsports, 19F Central St.. Worcester,
Mass, 01608,

ILLUSTRATED Catalog 25¢. Parts, Ac-
cessories. Custom Stock, most makes,
m:rdg}sﬁgrcle Supply, Box 192M, Fairbury,

MOTORCYCLE Turn Signals. Accessories
Catalog 35¢. Houston PM  Lockport,
IMinols 60441,

MOTORIZE Your Bicycle with Lawn Mow-
er Engine. No Welding. Easy Plans $2.00.
I;"Iaug:?gs. Box 415, Baraboo, Wisconsin

{Cantinuwed on next poge)
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MOTORCYC BICYCLES,
MOTORSCOOTERS AND
SUPPLIES
{Continued from preceding page)

INDIAN PARTS. Rebuilding. Accessories,

Indian Motorcycle Sales, Kansas City,
Missouri 64127,
BUILD Motorbike From Bicycle! Plans
. . $2; Go-Cart Plans . . . $2; Snowmo-

bile” Plans . . . $3; Go-Byk Industries,
Rothsay, Minn. 56579.

MOONEY MITE—Build vour own from
FACTORY PRODUCTION PLANS. Retracia-
ble gear, 130 MPH. World Record Holder
Information kit $5.00, Mite Assembly
Book, $10.00 Mooney Mite Owners Asso-
ciation Bulletin  subscription  $6.00.
Mooney Mite Aircraft Corporation, Box
3999, Dept. XM-1 Charlottesville, Virginia
22903.

OME-MAN Jet Helicopter—easy, inex-
pensive to build, Detailed plans, draw-
ings, $5.00. Helicraft, ox 7153,
Baltimore, Maryland 21218.

CHOPPERS Catalog 50¢ accessories
springers, sissybars, seats, wheels “SHOW
BIKE" Photo album $14.95. CS Prod—4207
W. Armitage, Chicago, IIl. 60639,

GO-CART Plans—%1.25—No Welding.
Box 248, Laird Hill, Texas.

FABULOUS All electric mini-bike. Noise-
less. Mo gas required. Operates for pen-
nies a day. Easily built from complete
construction plans and booklet. All parts
available locally. Send $4.25 postpaid.
Lectra-Bike, P.0. Box 82 PM, Washington,
New lersey 07882,

SPACE, ROCKETS AND
ASTRONAUTS

ROCKETS: Real !’hrinf models—flights
up to 2500 ft. Mew illustrated cafalog
25¢: Singles and multistage kit. cones,
engines, launchers, trackers, rocket aerial
cameras, technical information. Fast ser-
vice. Estes Industries, Dept. 15-M, Penrose
7. Colorado 81240,

LIQUID FUELED ROCKETS: Authentic
high performance single and multi-stage
kits, rocket plane kits, reag—tn—ﬂr et
planes. Use unique non-flammable propel-
lant. Mo special permit or license re-
ovired. Send 25¢ for catalog. WVashon
Lra%i}sgnu&. Inc., Box 309-C, Vashon, Wash.

ROCKETS!! Real flying models—2500
feet altitude with powerful motors. Ter
rific Science Projects, Tubes—Cones—
Parachutes—Launchers—Igniters, Gigan-
tic catalog—rocket data—diagrams—25¢.
Fast Delivery. Centuri Rockets, Box 1588,
Phoenix, Arizona 85001.

LIQUID Rocket. 10,000 Altitudes! Plans,
$2.98. Catalog, 25¢. Star Space Systems,
PM1, P.0, Box 4605, Vancouver 10, B.C.

MOON Landing Pictures, other historic
space unusuais!!F_ree Brochure! Astroland,
Box 234-PM, Merritt Island. Florida 32952.

ROCKET Launcher, Motorized, Electron-
ic. Brochure, 20¢. Lercari Engineering,
Box 90894, Los Angeles 90009.

ASSEMBLED Model Rocket $3.00 Kits,
parts, etc. Catalog 25¢. Rocketworld-C.
Box 13254, Phoenix, Arizona 85002.

b

EXPRESS Air Rider Two-Seater Hover-
craft. Complete DIY construction plans
zgo The Hover Centre, Box 656, Maple,
ntario.

BE A Government licensed aviation me-
chanic. Practical training. Free informa-
tion. Aero Mechanics School. Municipal
Airport. Kansas City. Missouri 64116.

AVIATION Surplus_Bi Gﬂllulu%rnﬁﬂﬂ

AYIATION

efundable). Box 1TFPM, Spring

enna. 17362,

HELICOPTER, One-Man, Portable, Bubble
canopy, Kits, Plans Information 10¢.

Photos and three-view drawings $1.00
COMPCOP, Box 1267PM. Redwood City,
California 94064,

AIRBOAT, Propellers. Plans, Kits, Sup-
plies. 90, 125, 150 & 220 H. P. engines &
Parts. Complete airboats. Catalog $1.00.
Banks-Maxwell, Box 3301 E, Ft. Worth,
Texas 76105.
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HOVERSPORT HS-1l, Two place hover-
craft. Excellent performance/control/sta-
bility. Easy to build. Designed by aircraft
engineers. Satisfaction Guaranteed, Specs,
hotos—3$2.00. Plans book—%10.50.
ﬁwarspnrt. Box 12427MH, Lake Park,
Florida 33403.

FREE! Boating Books Catalog. Rooster
Tales, Box B10, Reseda, California 91335,

“FIBERGLASS Cloth, matt, polyester and
epoxy resins. Lowest prices. Seifert's,
Box 1206-M, Green Bay, Wis, 54305."”

AMATEUR Boat Building Magazine. Plans,

Discounts, books, instructions. 318
Merrill, Royal Oak, Michigan 48072,
MARINE EQUIPMENT
AND SERVICES
MARINE Engines, conversions, parts.

Cafalog_free. Charles F. Stokes Enter-
prises, Coldwater, Michigan 49036.

CONVERT Autg engines to marine. 68
Page Catalog, 50¢. Lehman Manufacturing
Company, B00 Elizabeth Avenue, Linden 4,
New Jersey 07036.

AERO-CAR, Amazing Hovercraft built eas-
ily with ordinary tools. Lawnmower en-
ine power, Carries one man plus. Hovers,
#its forward, backward, sideways owver
land/snow,/water. Complete construction
plans and brochure, $5.25. AEm-Prachts,
Box 5118PM, Clinton, New Jersey D8R0DI.

éﬁ_ BOATS AND TRAILERS

FREE Brochure—Engines, Gears, 1/0's,
Conversion Kits—Gas—Diesel, StarMarine,
1931 Embarcadero, Oakland, Calif. 94606.

ATHLETIC AND BEODY
BUILDING COURSES

WEIGHTLIFTING!! "“How to Develop
SPEED TIMING CO-ORDINATION.' Begin-
ners to Olympics. $2.00. Connecticut
State  Champ, 1274 West Broad,
Pawcatuck, Connecticut 02891,

FIBERGLASS! Enormous Discount. Ma- POWERFUL Muscles fast! Free brochure!
rine Supply Catalogue. Defender, 384 | Universal Bodybuilding, Box 4327-C,
Broadway, aﬂw York 10013. Dearborn, Michigan 48126.

FIBERGLASS Canoes, Kayaks, and Duck-
boats. Many exciting medels. Easily as-
sembled kits. $39.95 up. Free Literature.
Riverside Canoes, Box 5595P. Riverside,
Calif. 92507,

BOAT PLANS, FRAME KITS. BOAT KITS.
World's largest catalog—Over 200 top de-
sign for the amateur builders. Mew cata-

log includes Cruisers, Runabouts. Deep
vea's, atamarans, Trimarans, House-
boats, Sailboats from small sail fish to

34 ft. motor sailers, large selection of in-
board and outboard Hydropianes. Send
£1.00 for large new plan & kit catalog or
£2.00 for calalo Ebus Boat Builder's
Guide. Clark Craft Boat Company. 16-P
Agua Lane, Tonawanda. New York 14150,

BUILD Your own Doat from our farge-
scale blueprints, Books of plans give how-
to-build help. Hundreds of professional
designs—motor, sail or auxiliary—for am-
ateur builders. Free catalog. MoToR Boat-
ing. 959 gllthth Ave., Dept. PM-RS, New
York, N.Y. 10019.

FIBERGLASS Cloth and resin. World's
finest cloth _and non-run resin. at direct
mill prices Flotation foam. Complete line
of plastics. silicon bronze and brass
screws, save 60%. Mo sales tax. Boat
Plans. Catalog 25¢. Freafht prepaid, Stiles
Boat Supply. Box 11P, Linden Ave., Man-
tua His.. N.). 0BDS1.

BOAT Kits. Molded Fiberglass. 3Save
money—assemble yourself. Factory mold-
ed sections bond into one-piece craft. 20
models—14' to 32°. Cruisers, Runabouts.
Houseboats. Sailboats. Big line accessor-
ies, motors, trailers. Easy terms. Free 333
Eau cataluﬁ Luger, Dept. BC-70. 1
5?,5;;3':“ oad, Burnsville, Minnesota

“GIANT Arms." Dr. Young's. D.C. revo-
lutionary discovery. $2. Satisfaction or re-
fund. Gauche. 1769-57. Chicago 60690,

CATALOGUE $1.00, Karate, HKungFu
GungFu. Where men use movements of
animals in fighting, Historical Weapons,
Books, Films, Merve—Touch—Toughening
-—Machines. Orient Easl Imports, P.0. Box
9047, Chicago. lllinols 60690.

FEAR Mo Bully! Master Authentic Chi-
nese Kungfu Unbeatable Technigues! De-
feat Within Seconds Any Attacker Includ-
ing Giant ludo-Karate Exnerts. Free De-
talls By Air. Write Asia's Greatest Master.
Leongfu (MI/48) 119, Anderson Road,
Ipoh. Malaysia.

SELF-DEFENSE—100% improved ability
—7 Days %$2.00, Judo-Karate, Hwy 35,
Wannamassa, N.J.

KUNG-FU Free Literatures. Mclisa En-
terprises, Dept. M12, P.0. Box 1755,
Honolulu, Hawaii 96806,

MEW! High-Speed Whipper-loggers 3
minute figure trimming “Work-Outs” beats
jopging, calisthenics, belts, diets! Free
details! W-)'s, 2515 Euclid, Santa Monica,
Calif. 90405,

MEN—Women! Simplest method to sub-
due and restrain violent, demented as-
sailants. Learn 10 Official Police Jiu Jitsu
Holds—33 photographic illustrations, in-
structions, Complete 50 cents (refunda-
ble). Jorgensen, Box 5023-11170. Seattle,
Washington 9B8107.

SPORTING GOODS
AND EQUIPMENT

PLAN3, FULL-SIZE PATTERNS. FRAME
KITS with step-by-step instructions spe-
cially for amateurs. Send $1.00 for new
96 page catalog of over BO designs: B'
to 36" Sail. lets, Inboards. Outhoards,

Cruisers, Houseboats, Hot Boats, Cata-
marans, Hydros. Glen Designs, 9152
Rosecrans. Bellflower, Calif. 90706.

NEW Outboards 1970 & 1969 McCulloch
E others. 4 H.P. £§120, 9 Electric $295. 18
. . . $368, 60 Electric $B48, all sizes.
Literature 50¢. Electric Marine, 1427
Broadway, Brooklyn, New York 11221,

CANOES! Kayaks! Factory-direct quality
kits, from $25.00. Many different models.
Canvas hulls, Strongest construction ma-
terials. Free literature. Sportscraft, Box
8280. Columbus, Ohio 43201.

TRIMARAN Sailboat Plans. Catalog 25¢.
Design Paortfolio $2.00. M. Cross, 4326
Ashton, San Diego, California 92110,

FREE . . . Wholesale Catalog. Arrow
Shafts, Broadheads, Fletchings Fisharrow
Parts, Tools, Bows. Finnysports. (22G),
Toledo, Ohio 43614.

ARCHERY Lowest Discount Prices. All
top brands. Orders shipped same day re-
ceived. Money-back guarantes. World's
Largest Supplier. Free catalog. Anderson
Archery Corporation, Grand Ledge,
Michigan 48837,

FREE 1970 cmm.[ Guaranteed Lowest
Prices! Rods Reels. Lures, Accessorigs—
Thousands of Item. Cabela's Inc.. Dept.
5. Sidney. Nebraska 69162,

FREE Catalog low direct factory prices,
fishing, Hunting, Archery, reloading Camp-
ing supplies Send today Herters inc. Dept.
CPM. Waseca, Minn. 56093.

{Continued on nert page)



SPORTING GOODS
AND EQUIPMENT
(Continwed from preceding page)

DERRINGER 44 Caliber, Make Yourself!
Easy, complete, pre-machined kit. with in-
structions  $10.50, Complete instructions
only $2.00. Fernwood, 1725 Springbrook,
Walnut Creek, California 94596.

RAISE Rabbits successfully by knowing
facts. 48 page illustrated book describing
25 breeds. Housing. hl‘EEdlﬂ% feeding.
markets, marketing etc. 25
American _ Rabbit Association,
Building, Pittsburgh, Penn, 15217,

RAISE Rabbits for us on 5500 month
ﬂlans. Free details. White's Rabbitry. Mt.
ernon. Ohio 43050.

UNDERWATER SAUCER while towed YOU
Submerge, Maneuver, Surface at will.
Only face mask needed. $12.95. Detailed
full size 1E'Falmi and Decal only $1.00.
Michigan Water Specialties, Inc., Dept.
M: 249 Albany; Ferndale, Michigan 48220,

CROSSBOWS Powerful, Accurate, Cata-
log, 25¢ Crossbowman, Box 10B9PM. Los
Gatos, Calif. 95030.

FISHING, TACKLE,
ﬁ( LURES

SEND for FREE Wholesale Catalog. The
most complete and fully illustrated cata-
log of reels, rods, beads, spinners. Jigs.
bodies and parts. sinker molds, feathers.
tools, hooks, rod blanks, rod parts, Swiv-
els, wire, etc. FINNYSPORTS, ME 3Sports
Bidg.. Toledo, Ohio 43614.

MOLDS—For casting your own fishing
sinkers. Free illustrated booklet. Reading
Ilngsﬁtagment Co., Box P7B. Reading, Pa.

EASY To make plastic fishing worms.
Costs 3¢. Sell for up to $1.00, Big Profits.
Details and formula $2.00. Poco Planta-
tion, Dept. 100A, Box 5046, Augusta,
Georgia 30906.

INFORMATION 25&/Raise for Staloch's
Egggil!m Box 6302, Rochester, Minn.

~ AMAZING PROFITS! $10,000 Yearly Rais-
ing Rabbits for Wool and Breeding. De-
tails 25¢ coin. American Angora, Malta 12,
Montana 59538.

MAKE Big Money raising chinchillas,
rabbits, guinea pigs for us. Catalog 25¢.
Keeney Brothers Farms, Inc., New
E'z%‘g"i“'"‘ Pa. 17349 or Summerfield, Fla.

$500-3800 MONTHLY Raise small Lab-
oratory-breeding stock for us, We supply
equipment, breeders, and instructions.
Illincis Research Farms, Dept. MPB-12,
Barrington, lilinois 60010.

PETS—BIRDS, CATS,
HAMSTERS, ETC.

WILDLIFE Pets—Mammals, Birds, Rep-
tiles. Catalog 25;;, Ha&ﬁinglatun. Interbay
Station, Tampa, Fla. 33611.

LIVE Seahorses, marine specimens,
aguarium supplies, [lustrated catalog
%gﬁh‘hlmine. Box 248-010, Dania, Florida

HAWKS, Reptiles, raccoons, skunks,
squirrels. Catalogue 25¢. Trails End Zoo.
5. Stephens, 5.C. 29479.

EARTHWORMS, LIVE BAIT

EARN Money raising fishworms for us!
Exciting detalls  free! Oakhaven—56.
Cedar Hill, Texas 75104.

TROPICAL FISH And_ Agquarium Supplies.
Complete Catalog $.25. Aquarium Center,
172 5. Center Street, Orange, N.1. 07050.

HORSES, LIVESTOCK

HYBRID Redworms 5000 $10.00, 20.000
£20.00 Postpaid with Raising Instructions,
Worms, Route 9., Waco, Texas 76705.

GROW Fishworms. ﬂutstanﬂinﬁ new breed.
Free Literature. Fain's atchery-31,
Edison, Georgia 31746.

FROGS, FISH, REPTILES
AQUARIUM Accessories—Live Food Cul-

tures. Unigue catalog-manual 25¢. Daleco.
416P Glenalby, Tonawanda, N.Y. 14150,

“ DOGS AND KENNELS

. ““HOW To Train Horses"—Everyone who
likes horses or ponies should have this
book; Free. Write Beery School, 11012,
Pleasant Hill, Ohio 45359.

CAMPING lslllmlll‘l‘ AND
TENTS

ELECTRIFY Your Cottage With Wind-
Generated Power. Photos, Drawings, Plans
$3.00. Woodlawn, M, 333 Catherine,
Ottawa 4, Canada.

FREE Catalog! Camping, Boating. Sail-
ing Supplies; Gadgets, Hardware and Gifts,
Laacke and Joys, 1439 N. Water 5t,
Milwaukee, Wisconsin 53202.

LOOKING For a Special Puppy—Send
£1.00 for catalog with prices and infor-
mation on more than 100 breeds. Hoppe's
Kennels—Rt. 2—Hill City, Kansas 67642,

DOG-0-MATIC FEEDER Saves 40%-60%
feeding time while systematically ration-
ing 25 Ibs. dry food either limited or au-
tomatically. Waterproofs ration, rust re-
sistant steel. Ideal for kennell. Order now
—manufactured seasonally. Deduct 10%
for two. Postpaid $24.95. HOLLIDAY
HOUSE, Dept. PM-12, Clinton, 5. C. 29325.

GUARANTEED Hunting hounds. Picture
catalus %.25. Clayco Kennels. Henrietta,
Texas 76365,

POULTRY &
GAME BIRDS

QUAILS. Incubators. cages. supplies
catalog, Marsh, 14216 Brookhurst, Garden
Grove, Calif. 92640,

RAEEBITS—FUR BEARING
ANIMALS

$625-5900—MONTHLY Raising Rabbits,

Chinchillas, other small animals, We sup-

ly everything. equipment, instructions,

Emmrs. buyers, big demand, I:ugF mar-
a

kets. Fox River VYalley Research Farms,
Dept. PMR-1, 2727 lusten, McHenry,
Illinois 60050.

CAMPING

SAVINGS Plus dividends! Campers-fish-
ermen-outdoorsmen cooperative. Free 68
page catalog. Recreational Equipment,
;ﬁrﬁ? 1525-P 11th, Seattle, Washington

TRAYVEL AND RESORTS

YACATION For Two—Miami Beach/Las
Vegas. Send $£15.00, Save Over $50.00.
Good For Year. Guaranteed. Menken
Enterprises, 804 Ensenada Drive, Orlando,
Fla. 32807.

ELECTRICAL SUPPLIES

METERS—Surplus, new, used, panel and
portable. Send for list. Hanchett, Box
5577. Riverside. Calif. 92507.

LAMP Parts. Catalog, prices, wiring in-
structions. 50¢. Refunded first order.
Gyro, 521BF N.W, 35 Ave., Miami 42,
Florida 33142,

LAMP Parts for building, repairing con-
verting. Catalog 40 cents. Refunded first
order. Brown Lamp Co., Box 12511, Creve
Coeur, Missouri 63141.

BATTERIES, GENERATORS

BATTERY Reconditioning Kit. includes
molds. material, iInstructions. Battery
Shop, Route 1-188D, Blythe, Calif. 92225.

ENGINES, MOTORS,
MAGNETS

LIVE Steam powered backyard railroads!
All sizes. Complete “bolt-together xits,”
iﬂﬂ rough cg:;tintss.l Eacelimtl danings.

page catalog $1.00. ines,
Lamita.‘(:aiif. 80717. ¢ Eneines

WINDING Data. 275 motors. £1.20. Data
Eﬂvﬂnr. 512 Kensington, Kansas City, Mo,

ELECTRICAL PROJECTS! Motors! Gener-
ators! Batteries! Electroplaters! Modequip,
Box 7266, Kansas City, Mo. 64113.

MACHINERY, TOOD
SUPPLIES

LATHE Milling attachments. Blueprints
too! Write. Potter, Box 73, Cedar Rapids,
lowa 52406.

MICROMETERS — Indicators — Steel
— Aluminum — Brass Maximat, Unimat
Lathes, Accessories. Lists free: Complete
mailing—350¢. Campbell, 1424 Barclay,
Springfield, Ohio 45505.

POWER-HONE To sharpen fishhooks,
knives, model making and tool & die mak-
ing. Vercon Supply, Box 316, Brockport,
N.Y. 14420.

UNIMAT. Tailstock die holder for 1'
and 13/16" dies $6.50. Tailstock crotch
pad $4.85. Braun Co., 1308 Tarrant Rd.,
Glen Burnie, Maryland 21061.

MAGNETIC Chuck V-Blocks & Parallels,
Edge Finders, Center Finders. Thread
Measuring Wires, Sine Bars, Tap Guides,
Free Brochure. Factory Distributors Want-
ed. Fisher Machine, 11704M Inglewood,
Hawthorne, Calif. 90250.

SMALL Foundry furnaces. Supplies. Free
literature, Pyramid Products, 3736 South
7th Avenue, Phoenix, Arizona 85041.

SHEET METAL BRAKES 30" %$45.00 fob
Omaha. Stahmers, 3079 So. 34th, Omaha,
Nebraska 68105.

BUILD Your Own Tool Post Grinder; De-
tailed drawing with frame casting_ $9.95.
Specifications 50¢ (deductible.) General
Devices Inc., 861 West 66th Street,
Hialeah, Florida 33012.

WELDING, SOLDERING,
PLATING

LS AND

MICROFLAME hand-sized gas welding
torch, welds, brazes solders, For work-
shop, electromics, hobby, jewelry makine.
5000" ?Inrnint flame. Self-contained. Full
line of torches and accessories. Free
Brochure, Write Flo-Pro, Box 26363,
Minneapolis, Minnesota 55426,

WELDERS—110/220, 150 Amperes,
£53.50. Morris, 1070 Inner, Schenectady,
Mew York 12303.

PLATING Equipment, supplies and
“know-how''. Build your own tanks for
nickel, chrome, etc. Easy-to-install PVC
liners. Rectifier components—all sires.
Schematics, parts lists, formulas, operat-
ing instructions for all plating. $5.00 post-
paid. Guaranteed to save you 25%-75% or
immediate refund. Platers Service
Company, 1511-A Esperanza, Los Angeles,
California 90023,

ARC Welding Shield Eliminates Safe
Glass Replacement. $1.00. Stratoshield,
Box 39126, Atlanta, Georgia 30318.

GOVERNMENT SURPLUS

JEEP and Gov't. Surplus Buving Manual
ileeps Pictured) 50¢, Surplus Bargain Cat-
alogue . Both $1. Surplus Bargains.
Box 789PM. York. Penna. 17405.

1970 SURPLUS Army, Mavy store illus-
trated catalog. Send 25¢ (refundable with
first $5.00 order). Ruvel, 3037 North
Clark, Dept. 12-), Chicago, lllinois 60614.

i Continned on nert pape)

DECEMBER 1970

64A



GOVERNMENT SURPLUS
{ Continued from preceding page)

SURPLUS BARGAINS-War, government,
Ingustrial surplus at savings to B80%!
Clothes, boots, cots, tents-bargains for
farm, home, autdnurs SEND FOR FREE
CATALOG-must give IIP :ude SURPLUS
STORE, Sioux Fails, 5. D. 57102

JEEFS Trnn:alh' From $53. Hﬂ
From %$78.40 . Airplanes, Ty emiters
Boats, clammt EamnmE Spu ing, Pho-
tugraphu: Electronics Eaquipment. Wide
Variety. Condition. 100,000 Bid Bargains
Direct From Government MNationwide, Com-
plete Sales Dlrm:tma' and Surplus Cate-
ories Catalog $1.00 (Deductible First
glﬂ 00 Order From Our Separate Included
Box 820-A,

Trucks

atalog). Surplus Service,
Holland, Michigan 49423,

GOVERNMENT Surplus. How and where
to buy in your area. Send $2.00. Surplus
Information, Headguarters Box B8225PM,
Washington, D.C. 20024,

NO CATCHES. Buy any surplus direct
from U.S. gov't. All information $2.00.
Bridgeworth, P.O. Box 2292-C, Yancouver,
Washington 98661.

BUY Surplus Direct From Emremment

Instruction Manual $1.00. Marh&tmﬁ
FEzlvivwn, Bergenfield, MNew ersﬂ
7 o

JEEPS From—3%52.50; Typewriters from
—34.15;: Cars from—3$31.50. Walkie-talk-
ies, motorcycles, airplanes, boats, Typical
“As 15" bid bargains from Uncle S3am.
Tremendous wvariety. Exciting free list,
Write: Enterprises, Box 402X65, Jamaica,
New York 11430.

GENUINE Surplus Arctic, Clothing &
cluinrnent Special Field Gear Individual

Wilderness, Survival Equipment New 1971
Catalog 10¢. Arctic Outfitting Co.,
8138, Anchorage, Alaska 99504,

HOBEIES AND COLLECTIONS
INSULATOR Guide, $4.95 PP. Stuarts,
P.D. Box B62, Gilbert, Arizona B5234.

A HOBBY that costs nothing but pays
yru well, Refunding boxtops, labels, $1.00,
EEB%I?EN COINS, 364PM, Muscatine, lowa

Box

SHOULDER PATCHES—Collectors Items,
Official Apollo patches one dollar each
Postpaid. U. 5. Army and Air Corps patch-
es. Special patches made to order. 10
assorted patches, price list and catalog
£3.00 Cataiog only 35C. Springer's, Box
577-PM, E| Paso, Texas 79944,

PI.A‘r CHESS by mail. 50 addresses.
1.00. DAVID EVANS, 3633 SUMNSET,
MARKHAM. ILLINIJIS 60426,

FREE: German Medal; send 50¢ postage,
get illustrated catalog: Iron Cross, $1.50;
3 Regimental Crests, 50¢, Insignias, Box
71-P, Rockaway, New York 11694,

STAMP COLLECTING

U.5. M'nt specials! Flag set, completa
£1.00. 1¢, 2¢, 3¢ famous Americans (21
different’ £1.00. Free list, Brooks, 2601
Avenue 10" Brooklyn, N.Y. 11229.

FREE—Mint British Colonials from Sa-
bah, Seychelles, Tristan Cunha, Sarawak,
He:rl Sembilan, Caymans, South Georgia.
I;Ir?fe with approvals. Viking, Great Neck, 8,

1000 DIFFERENT Free. Adult approval
buyers. Bacon, 8221 Page, St. Louis,
Missouri 63130,

RUSSIA—Astronauts. Paintings, Sports,
25 others, 10¢. Attractive Approvals,
Egu l:a!. Box 88-MD, Elizabethton, Tennessee

WORLD'S First Five 5Steel Postage
Stamps, .001" Thick, Bhutan's Magnificent
Multicolor Set. New Applicants, Extraordi-
nary Approvals, 25¢. Richley, Box 444,
Dunellen, New lersey 08812,

64B POPULAR MECHANICS

SPECIAL %10.00 Catalog Value For
$2.00. Polze, P.0. Box 5215, Milwaukee,
Wisc., 53204.

50 STAMPS From 50 Countries 10¢. Ap-
provals. Miller, Box 2084M, Falls Church,
Virginia 22042,

100 DIFFERENT British Empire 10¢. Ap-
n;ﬂfﬁads, Gibson, Box 34, Lansdowne, Pa,

EISENHOWER MEMORIAL or APOLLD XI
stamp on lovely first day cover addressed
in your name. 50¢ each. K.M. WALSH, Box
308A, TUCKAHOE, N.Y, 10707,

FREE Stamp Wallet with approvals. Wide
choice collections by Countries. Clark,
Box 428, Northbrook, lllinois 60062,

GIANT Stamp Coliection inciuding: As-
tronauts, Satellites, onrockets. Baoy
Scout issue, Complete U.N. Set, recent
Olympic and Sport issues from many coun-
tries, etc., Plus Big Stamp Dictionary and
approvals, Everything 10¢! Stampex, Box
47-RM. White Plains. N.Y.

“AFRICA.'" 25 beauties, 10¢. Approvals,

Eurliz Box 1915PM, MNaples, Florida
33940

FREE 50 Worldwide, Approvals. Univer-
sity Stamps, P.0. Box 1471, Lake Waorth,
Florida 33460,

225 STAMPS for only 10&! Airmails. Pic-
torials: stamps from stran*& countries
cataloging up to 25¢ each! Plus unusual
stamps to examine. Buy any or none re-
turn balance, cancel service anytime.
;d’lar;ltgc Stamp Co., Camden 80, Mew York

QUALITY AND LOW PRICE. EXCELLENT
For advanced or beginner. Mounted ap-
provals 2¢ up, all countries in Scoit's
Order. Preview Stamps, P.0. Box 9809M,
San Diego, California 92100,

500 DIFFERENT Stamps, £1.00. Smith,
ggg;'u Brooks, College Station, Texas

RUSSIA High-Value Collection. 32 dif-
ferent Russia—some over 50 years old!
Commemoratives, Czarist Issues, Airmails,
Catalog price $2.50. Special Get MAc-
quainted Offer—all for only 106! H, E.
Harris. Dept. GG 49, Boston, Mass. 02117,

BLDSEUUT Sale! Unbelievable Low Prices.
Generous Lot 51.00 High Value Packet
32.00 List Free, Persile, 436 N.Y. Ave.,
Hmﬂhlrn. N.Y. 1122 5.

1NDDNESM 50 Different 10¢. Approvals,
Lansdowne Stamp Co.,, Box 257,
Lansduwne Pa. 15050.

ONE CENT a Stamp. Write for a jumbo
book of Foreign stamps at 1¢ each,
mounted in Scott order. PP. Buliot, 6815
Bay Parkway, Bklyn., N.¥. 11204,

PENNY! Approvals! Regardiess cata-
logue! Kioster, 4164 52nd St., San Diego
5. Cahf. 92105,

50 YEARS 0Old, fifteen different United
States. over fifty vears old—10¢ with ap-
urn\rals Jaxon, Box 145-P, Brooklyn, New
York 11230,

FREE! Big Bargain Catalog—New Edition
I[stin%l thnusan s of bargains including
A. stamps, packets, albums.
a:cessnrles supplies. Also, fine
stamps from our approval service which
you may return without purchases and
cancel service at any time, Jamestown
?T Dept. E-120PM, lamestown, N.Y.
1470

WOW! 110 All Different Germany 10¢.
Commemoratives. Airmails. High Values.
Big catalog, bargain lists. Also. fine
stamps from our approval service, which
you may return without purchases and can.
cel service at anv time. Jamestown Stamp,
Dept. A-120PM, lamestown, N.Y. 14701,

and

FREE "Muna Lisa” paintinx issue. Ap-
provals. Williams Stamps, Box 1281-P4,
Pawtucket, R.1, 02862.

22 VALUABLE Sets £1.00. Approvals Ac-
Eggiggny. Karl Klondike, Harrisburg, 1.

NEW lssues—Free Weekly llustrated
list. Brooks, 2601N Avenue “U." Brooklyn,
N‘l" 11229,

210 DIFFEHEHT U.5. Commemoratives
$1.00. Stamps, 7607 Larchview, Dallas,
Te:as ?5240

F.ILR EAET ASSORTMENT—VIET NAM,
JAPAN, KOREA, Formosa and others onl
10¢ with world wide approvals, Clar
itﬂggs. Dept. 57V, Muskegon, Michigan

 RUSSIAN Space collection 10¢. Russian

Approvals, Snedco, Box 68-P, Waldwick,

N..J 07463 __
14,000 DIFFERENT! AMAZING new plan

UNITED STATES commemorative collec-
tion containing 33 different—10&. Approv-
als. White, 516-A Avenue L. Brooklyn 30,

New York.
U.5. BARGAIN, 50 different 10¢, with
beautiful worldwide. approvals. Stamp

Center. Kennebunk. Maine 04043

“INVERTED ERROR' Dag Hammarskjold.

% with approvals, Belmont Stamps,
ashington, D.C. 20015.

50 DIFFERENT OId U.S. Revenue stamps
50¢. Winchester Stamps, Box 1592,
Mansfield, Ohio 44907.

FREE Surprise caollection sent with ap-
E‘r‘%a::s. Gould, 1784 Union, San Francisco

APPROVALS: Plus collections by vear,
Martus. Box 158, Centuck. Yonkers,
Mew York 10710,

PENNY Stamps! 1000 Mounted in book
at 1¢ each! Trast Stamp Company, P.0.
Box 100-P, Jamaica, New York 11435.

ABSOLUTELY Free United States Mint
Souvenir Sheet When Requesting United
States Approvals, KEB, Box 70, Brooklyn,
N.Y. 11223,

100 DIFFERENT United States only 25¢&
with Aporovals, Shelron, Box 547C. North
Miami. Florida 33161.

100 OLD United States between 1861
and 1935, $1.00. Roush Stamps, 423
Shepard, Mansfield, Ohio 44907,

OLDER UNITED STATES approvals to
adults only. Intriguine, worthwhile. Engle,
Box 208P, Lowell, Michigan 49331,

builds your collection systematically,
|:|:mntr¥I| by country, Only 50¢ weekly.
Ware. Monroe, l::nnn 06468.

50 DIFFERENT Canada: 10¢ with ap-
provals, Oroszky, P.0. Box 1-C, Sarnia,
Ontario, Canada.

“WHOLESALE" WU.5.—Foreign Pricelist

and catalog Free! Everything Guaranteed.
Schneider, Box 1240, Grand Rapids,
Mlﬂhlgan 49501

50 DIFFERENT U. 5.
15¢. Approvals, Cambridge,
Heath, Ohio 43&55_.

FREE 149 Flag Stamps with approvals.
\;nré?ositamu Company, Wilkes-Barre, Penna.

Commemoratives.
Box 2311,

PICK  From thousands—2¢ and up.
Stamp-A-Nanza, 1904 Broad, Schenectady,
N.Y. 12306.

1500 FOREIGN %1.00; 5000 $3.00; 9000
£5.00. 1000 pre-1945 foreign $3.00: 5000
$12.00. 5000 USA. contains airs, dues,
19th Century, high values, presidentials,
revenues, etc, $3.00. 50 USA revenues
%1.00. No approvals. Meyers, 5321
F!emlng chhmnﬂd [:allfumla

100 CANADA 25¢ Excellent value. Ap-
Emvals Continental, Limehouse. Ontario,
anada.

50¢ FOR 106! SEND us a dime and take
choice of first 50¢ from our approvals.
Modern Stamps, Dept 57W. Ferrysburg,
Michigan 49408,

WURLEWIEE STHHPS ﬂN APPRD'IML Fas-
cinatine singles, sets, packets, etc. Aduits
only. Fine service, low Dri;es. Rivertown
Co.. Drawer 1B8P. Lowell, Michigan 49331,

{Coantinued an nert page)




STAMP COLLECTING
{Confinued from preceding page)

111 DIFFERENT United sl:ates si .00, No
Approvals. Marra, Route oughton,
Wisconsin 53589.

FREE Duplicate Exchanﬁa
:rgr(wa!s Belden, Box 4
ichigan 48126,

STAMPS Free! New issues—New Coun-
tries — Triangles — Rockets — Olympics
— Scouts — Birds — Flowers — Animals
—Alsu old Canadian and U.S. Stamps, Plus
complete illustrated Canadian Stamp Cat-
alog. Send 10¢ for mailing. Gray Stamp
Co., Dept. A, Toronto, Canada.

SENSATIONAL Clearance. Forty Different
Packets $1.00, No Approvals. MNorge,
Wyckoff, New Jersey 07481.

ADVANCED COLLECTORSIM Clualntr LS.
And Foreign Approvals Postpaid. Prices
Average Below %2 Catalogue. References
Essential. Edward Roth, Walker, W. Va.

Details 10¢.
758, Dearborn,

CANADA Sports Complete 15¢. Canada
approvals, ¥Yalley Stamps, Little Valley,
New York 14755.

EUROPE, British Commonwealth, U.S.
Packets, sets, singles. Free h‘sts. Faville,
Box 4164, Madison, Wis. 53711

1500 WORLDWIDE $1.00 Off | paper no ap-
provals, Henm;r Stamps Box 8854,
Pittsburgh, Pa. 15

STAMP WALLET “Chock Full' of large
pictorial stamps, 10¢ as introduction to
our packet approval service. DEGLER,
R.D. #2, Rt. 100, Pottstown, Penna. 19464,

WORLDWIDE Approval's with 5 mint sets
35¢. Wald Stamps, 3747 Belmont, Phoenix,
Arizona 85021.

TEN Different Nudes: 20¢. Approvals.
Stamp Farm 2l|l25 Oxford, Wis. 53952,

FREE! '-5 mfferent mcludmz triangles,
Space. Others! Nice low-cost approvals.
L. Baird, PM-27, Box 8128, Portland,
Oregon 97207.

U.N. 10 DIFFERENT Mint 25¢. Approvals.
Enaglazn avison, Henniker, New Hampshire

FREE 15 dlﬂ‘&r&nl .ls;a Pictorials plus

NEW ZEALAND 1970 Christmas “‘Nativity
Paintings' Commemorative—Free! Approv-
als plus 101 Bonus Sets. William Deems,
%%‘EE" Race, Ravenswood, West Virginia

50 DIFFERENT Latin America 10¢ with
approvals. Quynn's, Scotland, Penna. 17254.

“SPACE"—Fantastic Collection: 10¢!
Approvals, Shaw, Drawer E-74, Montevallo,
Alabama 35115.

A5IA—100 Different, including pictori-
als, 10¢. Approvals. Tarheel Philatelics.
Siler City, Morth Carolina 27344.

MILLIONS Foreign Stamps! 2¢ each!
Send for gigantic approvals! ABC. Box
6000-MB, San Francisco, California 94101.

AMERICANS On foreign stamps, Presi-
dents, Kennedy, Rooseveit, Lincoln, U.S.
Spacemen, Princess Grace and others 10¢
with approvals. Roseland Stamps, Depl
57. Spring Lake. Michigan 49456,

307—ALL—Different trianzles. sports,
topicals, etc. Worth near $8.00. Only 25¢.
Bargain Approvals, Jayte Stamps, East
Syracuse, New York 13057.

25 U.5. FREE with Approvals,
Box 755, Folkston, Georgia 31537.

COINS, TOKENS, CURRENCY

NICKELS, 25¢ Each. 1920P to 1930P,
1935PDS 1936PDS, 1937PDS. Steven's,
Box 546F. North Miami, Florida, 33161.

COMPLETE U.5. List: Cenls to Silver
Dollars -~ Supply List 4 $1000.00 bank-
note 25¢&. Schultheis. Box 151-M, New
Hyde Park, New York 11040,

8" LINCOLNS, 19415 Through 19705
$1.25. Morehead. 2088 Houston, Thousand
Oaks, Calif. 91360.

BARREL of Pennies found on ranch! All
before 1956 (mostly “S"—includes Indi-
anheads! 50 mixed 32.00. HARRIS, 2775P
Park. Santa Clara. California 95050.

100 INDIAN And Lincoln Cents 1920's
and older $5.00. 40 Mixed Buffalo Mick-
5125”%5.00: Wes Rood, West Union, lowa

COLLECT interesting, colorful World
Paper Currencies. Twenty different un-
circulated $3.95. M. Tiitus, Box 259,
Menlo Park, California 94025,

Collier,

Bargain List. Box 2197, Redwood City.
Eglliumla 94062
CROATIA Mmts 8 Triangles 10¢. Ap-

provals. Chapman Stamps, Box 487M,

Galesl:-urg Hl:h _ngusa_ o

WESTINDIES  (British): 60 different
£1.00, 100 different £2.00. 200 different
5.00. 500 mixed $6.00. Airmailed. Harold
ajnauth, Box 26? Tnmdad West lndles

HITLER—Infamous Cu;mm-emr;tlve Set
25¢. Approvals, lannuzzi. Box 76241-C.
Lns ﬁngeles EDDGS

FREE Mint set Apprnvals accnmnanr
Stamps, Box 22092, Memphis, Tenn. 38122.

~ SELL Stamps In Spare Time, Make Easily
$4.00 Per Hour. Brochure 25¢. Strobl's
Stamps, Box 1221, Thunder Bay P. Ontario.

FANTASTIC!! Unbelievable!! Gigantic
Surprise  Stamp Collection—10¢. Ap-

pmvgls_i-lu:nl" BD! 4155M, Tulsa 74104.

RUSSIA—25 Dll‘Fererrt pictorials—10¢.
Approvals. Satellite Stamp Company, Box
5255 Buena Park, California 90620.

 PACKET Bargams' Sample 25¢' F. Ross,
Box 152, Wayne, Pa. 15418

100 DIFFERENT Free! i,-ﬁ'-' unwards Ap-
provals. Bush, 1677 Wimborne, Bourne-
mnuﬂl Enuiand

500 STAMPS 25¢ Apprcwals Eric's, Box
1444, Kitchener, Ont., Canada.

BACK In Business. Write Again For Best
Two-Cent Approvals. Europe. Latin Amer-
ica, British Colonies. Scotty Stamp Co.,

201 Hamilton Avenue, Staten 1sland, New
‘!'nrlt 10301. -
" EXCITING. Beautiful First Dar Cover

Approvals. BCS, Box 9131, Chicago, 60690,

CANADIAN CENTS George VI 1937-1952
complete—17 different in albu— $2.00.
Guaranteed. BONANZA, Box 2037P, Santa
Cruz, California 95060.

1955-5 LINCOLN 25¢. FREE bargain list.
Ron Farley, Metamora, 111, 61548.

UNCIRCULATED Silver Dollars, 1880-81-
83-84-85 £3.50 each. lllustrated Catalogue
50¢. Shultz, Salt Lake City. Utah B4110.

HOW To start COLLECTING COINT hnok
plus catalog. $1.00 refundable. C&L Coins,
P.0O. Box 4539, Riverside, k.1, 02915.

TRUNKFUL 25.000 Indian-lincoln cents
from the 1920°s & o'der, mixed ‘grab-bag’
style, 150—%10; sample bag of 20—%2.
;llr;ié.uma Fisher, Box 1778, Encino, Calif.

INDIANHEAD Cents 3 Different $1.00.
E"Ij]-iﬂ-?ﬂ Box 35041, Minneapolis, Minnesota

BOTTLES Are Valuable! Free Informa-
tion—Bottle Treasures, 7311 Van Nuys,
Van Nuys, California 91405.

FIFTEEN different Indian Cents $3.97,
1950-D NMickel Uncirculated $9.97- Wash-
ington Carver £1% Uncirculated, each
€3.69. List Christmas Specials 15¢.
Bebee's Incorp. Omaha, Nebraska 68111.

RARE Lincolns: 1909VDB. 1915PD,
1916PDS. 1917PDS. . . . Etc. to 1943PDS.
Sixty Different $7.95. Comp'ete Catalog
15¢. Roger’s. 3531W 29th  Street.
Minneapolis, Minn. 55416.

50 MIXED S5-Mint Pennies Uncirculated
£1.00. Bargain Lists Free. Sayers. 1000
Unaka, Johnson City, Tennessee 37601.

JEFFERSON Nickels {Fine) 1938-D, $l 40,
1938-5, $3.00; 1939-D, $5.00; 1939-5,
él .50. Catalog 25¢ Free With Order. Village
oin Shop, Dept. P, Plaistow, N.H. 03865.

WILL pay up to $500 for Joseph Barr
dollar bills. 5 lists avail. Eunal numbers
hezmmn; with B, E, G, J, L. Send 50¢ for

list. Elgin, Dept IJFH P.0. Box 112,
Seull N..J 08080,

COLLECT Coins. How to Start. Where to
Sell. Coin List. Send $1.00, The James Co.,
708 Puritan Ave., Trenton, N.). DBG638.

NICE 1939-5 Nickel and Giant List only
50¢ and 6¢ Stamp. Sims, Box 121?5P
Richmond, Va. 23241.

SILVER Dollars $2.75! Terrific Closeout
li{_lsgaéﬁc! Fairway, 121-K, Rye, New York

25 DIFFERENT Forei
Hoffman, PM12, Box
York 14031,

COINS Reduced! Bargain List, 10¢ (Re-
fundable). Economy Sales. Mansfield,
Massachusetts 02048.

RARE! JEFFERSON NICKELS'—1938-D
$1.35, 1938-3 $2.80, 1939-D $4.50, 1950-
D $12.50. Complete set, 80 Different
$33.50. Bargain List .25¢. Premiere, Box
7776PM, Spokane, Washington 99208.

OFFICIAL Collector's guides for exact
date, market value U.5. coins. stamps,
paper money. $2.98. Elbru, 422 Chester
Avenue, Annapolis, Md. 21403,

PAYING £5.00 To $5500.00 for Joseph
Barr dollar bills, 5 lists. Send 50¢ and
stamp each. Landes, 7225 Hollywood
Boulevard, Hollywood 90046,

25 LINCOLNS, Your Choice 1944-5,
through 1954-5 and catalogue 10¢. Rich,
Box 34133, San Francisco, California 94134,

ROOSEVELT Dime Specials. All Very
Good Or Better, 19495—80¢, 1955—%1.50.
1955D—65¢. 1955—40¢. All Other Dates
Are 25¢ Each. Complete Set Of 55 Differ-
ent With Album For $14.50. Fatisfaction
Guaranteed. Bryson Inc.. 612A White,
Toledo, Ohio 43605.

BARREL Of Pennies found on ranch! All
before 1956 (mostly “S™"}—includes Indi-
anheads! 50 mixed ;2 00, 22 different “'S"
Lincolns, including 19555, $1.60. 26 dif-
ferent Lincolns 1909-1939. $1.60. 10 dif-
ferent *'5" Jleffersons, %1.60. All four
£6.50. HARRIS, 2775P Park, Santa Clara,
California 95050.

ANTIQUES, RELICS,
INDIAN GOODS & CURIOS

ANTIQUES! Official handbook originally
published for dealers. A fabulous gift idea.
Truly a must for lovers of antiques., moa-
0038 Antigues Handbook $4.98. Sando's,
215 Fort Pleasant Avenue, Springfield,
Mass. 01108.

LIST Indian relics. 10 Arrowheads $3.00.
g;dﬁs‘ls. Box 2304, Santa Fe, New Mexico

n Coins $1.00.
, Clarence, New

TONS Of antique gun parts and supplies.
All reproduction muzzle loading Euns.
Send 51.00 for enlarged illustrated cata-
log Mo. 119B. Dixie Gun Works, Union
City 12, Tennessee,

EVERYBODY LIKES DIXIE GUN WORKS.

FREE List. books on Antigues, Beck,
Griffin Rd., Huntertown, Ind. 46748,

WHOLESALE Indian Relics, Antigues,
Arrowheads: 3, $1.00. Spearhead, $1.00.
Knife, 75¢. Tomahawk, 52.95 List, 10¢.
?Luﬂelman. Box 11053-PM, Phila., Pa.

10 PERFECT Arrowheads $4.00, Smith,
3%};535 Conway Drive. Indianapolis, Indiana

INDIAN Relic list, Arrowheads $4.00,
doz. Folsom. $5.00 each., C. Secrist,
Muscatine. lowa 52761,

{Mandinued on merl page)
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AH'I‘IagIS, RELIC

INDIAN GOODS AND CURIOS
{Condinned from preceding page)

INDIAN Relics, Fine Baskets, Beautiful
Navajo Rugs, All Tgpes Indian Jewelry,
Western Relics, 0ld Beadwork, Pre-Co-
lumbian, Old Coin Collections, Antiques
And Jewelry, Ivory, Etc. Arrowheads 3
For $1.00. Many Other Bargains. Write
For Free Lists. Also Huge Auctions And
Shows Of Collections All Over, Write For
Advance Motices. Sunset Galleries. 6005
g;nsgafmnsat Blvd., Hollywood, California

TREASURE, Bottles, Relics, Western
Book Catalog. Frontier Books, Fort Davis,
Taxas 79734,

10 BEAUTIFUL Arrowheads $2.00.
gggiﬁaﬁrdn's. 8713 Shaver, EI Paso, Texas

FOR Sale: Original 1903 Desk Telephone
(Elliot Mess Candlestick Type) $20.00.
With rare brass receivers $25.00. Postage
$1.00, Telephone Company, Turtle Lake,
Wisconsin 54889,

MODELS—CARS, SHIPS,
TRAINS, PLANES ETC.

ROCKETS: Real flying models—flights
ug to 2500 ft. New Illustrated catalog
25¢, Single and multistage Kits, cones.
engines, launchers, trackers, rocket aerial
cameras, technical information. Fast ser-
vice. Estes Industries, Dept. 15-M, Pen-
rose, Colorado B1240,

WORLD'S Finest professional magic
tricks. Joker's Novelties. Giant illustrated
catalog 10¢. Top Hat, Evanston, lllinois.

MAGIC Catalog. World's finest 3000
tricks. (3401 pages $2.50, Beginners. ama-
teurs, professionals. Kanter's, A-200 South
13th St.. Philadelphia. Pa. 19107.

FABULOUS MAGICS new 1971 catalogue
25¢, Our specialty orders shipped same
day no substitutes, Fabulous Magic, 3319
East Charleston. Las Vegas. Nevaoa do104

YENTRILOQUISM!  Information  free!
Dummy catalog 25¢. State age. Maher,
ghuzdig L, Box 9037, Denver, Colorado

09.

NEW 1970 catalog, 500 tricks, now
ready! Send 10¢ for catalog showing lat-
est magic for pocket, parlor, stage. Doug-
I}'aisznlilanlclanm Dept. 11, Dallas, Tesas

SEND 50¢ for Giant New Color MNavy
Arms Catalog Reference Book featuring
America’s largest selection of Muzzie
Loading Replica Firearms & Accessories,
which can be purchased by mail. Complete
instruction on how to handle a Muzzie
Loader and Kkits to build your own. Ad-
dress: Navy Arms Company, 689 Bergen
Blvd., Ridgefield, New Jersey 07657.

FREE Circular “‘Self Development” and
“‘How To". Garrett Associates, 1100 Fidler
Lane, Silver Spring, Maryland 20910.

PLAYS, SONGS, MANUSCRIPTS
“WRITE For Cash—Over 200 Ways."
“How To Prepare Your Manuscript,” Other
writer's aids. Free details. Harling's, PM12,
Box 4768, San Francisco, Calif, 94101.

EBUSINESS OPPORTUNITIES

HOUDINI'S Original Magic Shop. Estab-
lished 1856. Send 25 cents for lllustrated
Catalog containing 5000 Tricks. Mindread-
ing, Puzzles, Hypnotism and Jokes, Flosso-
Hornmann, 304 West 34th St N.Y. 10001.

FREE! World's Leading Catalog 2000
Novelties, Jokes, Tricks, Scientific Gad-
gets, Hobbies, lohnson-Smith,  C-10,
Detroit, Michigan 48224,

BEAUTIFUL *“Crystal Ball," gift boxed
%'25% Fletcher—5105C Belmont—Dallas

VENTRILOQUISM! Records, Books, Dum-
mies, Puppets. Catalog 25¢. Show-Biz
1735 East 26 Street—Brooklyn, N.Y. 11229,

SHIP Models Kits, fittings, plans, books,
tools, engines, motors. Big illustrated cat-
alog 50¢. Mass. residents add 3% tax.
James Bliss & Co., Dept, SM, Route 128,
Dedham, Mass. 02026,

SHIP And yacht model fittings: Pine can-
struction hull kits: blueprints. Send 50¢
for illustrated catalog, A. J. Fisher, Inc.,
},EEETE““"“ Avenue, Roval Dak, Michigan

SHIP Models catalog 25¢. Scientific.
Inc. 100 Monroe. Newark. N.J. 07105,

MODEL Airplanes—Big 220 Page Cafta-
133”5104:. Sig Company, Montezuma, lowa

SHIP Model kits and fittings: clippers.
frigates, etc. Catalog paint-tool list, 1969
catalog 50¢. Models Shipways, Box 65,
Bogota, N1, 07603,

LIVE Steam Engine Kits. Fascinating
Hobby for Model Mechanics. Boilers. Fit-
tings, Accessories. Pictured Catalog $1.00.
H.P.K. Models, Centuck 34, Yonkers Y,
New York 10710.

GAMES, TOYS, PUZZILES,
NOVELTIES

HUGE 12" Surplus Weather Balloons.
GREAT ADVERTISING HELP. Get Several.
Only $%2.98 Postpaid. Brighton House,
EEIHQD Greenfield, New Brighton, Minn.

FANTASTIC TRICK Discount Coupons,
Catalog 25¢. D & ) Novelties, 5044 Castle-
wood Drive, San lose, Calif, 95129,

MAGIC TRICKS, JOKES,
VENTRILOQUISM

MAGIC MAGAZINE—Manthly since 1936,
44 pages_ All phases. 3 month trial $1.00.
gggle:s P.0. Box 36068, Los Angeles, Calif,

GDHPELEEJEIHY hll#:trsﬁ:ﬂ catalog. &4
es, 25¢. g :
T e {Sory anatian Nagic, Dox 334-M,

HOUDINI'S Greatest Magic Tricks!! You
can do them! Giant lllustrated Catalog and
Free Secret Trick, 25¢ House of 1000
Mysteries. Dept. PM70C. Ft. Lauderdale,
Florida 33308,

BE A Magician! Two booklets explainin
sinty-eight tricks plus large professiona
catalog. £1.00. Magic Inc., 5082 Lincoln,
Chicago, Illinois 60625,

64D POPULAR MECHANICS

BOOKS, CATALOGS,
NEWSPAPERS

MAGAZINE
$1.00. 65
York 11550.

HOBBIES Are Family Fun—New 48 page
catalog features finest hobbies from
around the world. Has over 600 pictures
and describes over 2500 items in model
railroading, plastic plane and car kits,
model cars and racing cars, etc. Send
IE? to AHM-PM, 621 East Cayuga Street,
Philadelphia, Pa. 19120.

AUSTRALIA!! AUSTRALIA!! Government
assisted transportation!! Jobs Galore!l
Latest Handbook. Free Details!! Write:
Associated, Box 17-BB12, Lafayette,
California 94549,

Back Issues Thousands List
alifornia, Hempstead, New

FREE BOOK. Prophet Elijah Coming Be-
fore Christ. Megiddo Mission, Dept. 63.
481 Thurston Road. Rochester. N.Y. 14619.

NATIONAL Geographic Magazines, 18BES-
1967, any issue. Buxbaum, Box 465-PM,
Wilmington, Delaware 19899,

FREE Bookalogue—Private Library Sale!
Iﬁ?glzr.:ays, 436-A Center, Fort Lee, N.).

PUBLISH Your book! loin pur successful
authors: All subjects invited. Send for free
appraisal and detailed booklet, Carlton
Press, Dept. PML, B4 Fifth Avenue, New
York 10011.

FREE Brochure Self Improvement Books.
Mame, Address to H & A Sales, 22 Kellogg,
Huntington Station, New York 11746.

3D CHESS Anyone? Lane's book “‘Space
Chess™" now $2.00. Request preceding in-
formation. SPACE CHESS, P.D. Box 213,
Hazelwood, Mo, 63042,

ORIGINAL U.S5. Newspapers 1836 to
1860 $£1.50 each. Henry Eckhard, 177 West
Blithedale, Mill Yalley, Calif, 94941.

THINK Rich, amazing new handbook.
Send $1.00. Phelps, 314 Sandy Park,
Daytona, Florida 32017,

_ HOW TO PLAN Basement rooms for fam.

ily activities, hobbies, recreation. Full

color idea book. Send 25¢ to BILCO Com-

Egﬁitrl".’- Dept. PM110, New Haven. Conn.
PN

EXCELLENT Money-Saving Do-It-Yourself
and Educational Books—every interest.
Free literature. Aquarian, 234-F West 13
Street, New York City 10011.

MAKE I.Igjﬂ 900% Profit with your own
Magnetic Sign Shop! Rapidly fmwing de-
mand for 3-Dimensional Magnetic Signs on
cars and trucks! Start in garage, work-
shop, or kitchen. Full or spare time. Write
today for free details. Nationwide Plastics,
Dept. AA, 4200 Panamint, Los Angeles,
Calif. 90065.

MAILING BABY CATALOGS Imprinted
With Your MName & Address To New
MOTHERS Brings Big Profits! Details Free,
Drasher Enterprises, Box 4637, Phila.,
Penna. 19127,

BE YOUR Own boss in Mail Order. New
concept. 2 facets. Send large, addressed,
stamped envelope to: NATIONWIDE, Box
2974-PM GPD, New York, N.Y. 10001.

CLIP Newspaper items, $1.00-35.00 each.
gﬂaIHESE 1fzrela+ Walter, Box 1360-PA Erie,
a. E

FREE Millionaire Book. Plans, set-ups,
little-known businesses. Jump_income in
10 days. Small Business Dept. 7, Kerrville,
Texas 78028.

_ SECRETS! Mail Order Success. Interna-
tionally famous expert reveals how to
make home business fortunes, Beginners:
Get free copy “Make Money By Mail.” Dis-
closes free advertising, profitable prod-
ucts. Mailco, 1554 Sepulveda, Dept. D270C,
Los Angeles 90025.

SB?E-?BOD-—HDHTHL‘I’ Raising Rabbits.
Chimhila?h other small animals. We sup-
ply everything, equipment, instructions,
breeders, buyers, big demand, big mar-
kets. Fox River Valley Research Farms,
Dept. PMB-1, 2727 Justen, McHenry,
IHinois 60050.

PREPARE Tax Returns—Policeman Al-
bert Myers made $2000 his very first sea-
son. Train at home, VA Approved. National
Tax School, Monsey, 2BC, N.Y. 10952,

OWNER-Manager Wanted. “‘Nationally ad-
vertised” business in Your area. Seven
superior, “‘on-location™ services . . .
homes, offices, motels, shops, institutions.
Successful worldwide, Gross $30.000 year-
ly with First serviceman. Additional serv-
icemen’s machines furnished, Large profit
Each serviceman, Little over $1000 es-
tablishes urgentlgoneeded. growing, life-
time business. shop, no experience
needed. (Starting spare time, business
profits increase your job salary.) We train
. . . help finance . . . guide . . . back you.
Interesting, exciting, gratifying career.
Inguire Today while territory open. We'll
mail _ information. Duraclean, CO-16D,
Deerfield, lllinois.

IMPORT-Export opportunity, profitable
world-wide mailorder business from home,
without capital; or travel abroad. We ship
proven plan for no risk examination. Ex-
perience unnecessary, Free defails. Mel-
linger, Dept. D270C, Los Angeles 90025.

COMPLETE Mail Order Set-up 52.00
I;a%ulean. BarCo. Box-30256 Bethesda, Md.

EASY To make plastic fishing worms.
Costs 3¢, Sell for up to $1.00. Big Profits.
Details and formula $2.00. Poco Planta-
tion, Dept. 101A, Box 5046, Augusta,
Georgia 30906.




BUSINESS OPPORTUNITIES
(Continied from preceding page)

HOW To Finance Your Own Business.
Get $1,000 to %2 million_ Free details.
Capital-17. Kerrville, Texas 78028.

MAILORDER Book publisher wants deal-
ers. Wonderful ‘‘drop-ship" proposition,
Sample imprint circulars free. MNeil H.
Tasker, Shamokin, Pennsylvania 17872.

FREE REPORT!'! 609 Unusually success-
ful businesses, indoor-outdoor, evemings!!
Write: Associated, Box 238-B-12, Lafayette,
California 94549,

ESTABLISHED 40-year house, formerly
state based, seeks county representatives,
Receive and forward mail orders.
Stationers, Drawer 5350-C, San Anlonio,
Texas 78201.

UNBELIEVABLE Spare time profits! Re-
pairing vacuum cleaners at home New,
easy method. Free details. Baron, Box 863,
Portales, New Mexico 88130.

MAILORDER! How anyone can prepare
catalogs for per 1000. Free proof!
Obie-MKL, Brooklyn, New York 11219,

MY Income $70,493.28 year mailorder.
Helped beginners. Guaranteed method!
Chapman, 1578-C12 S8th, Brooklyn, New
York 11219.

PIANO Tuning Learned Quickly At Home!
Tremendous field! Musical knowledge un-
necessary. Gl approved. Information free.
Empire School, Box 327. Miami, Florida
33145,

OVER %16.50 an hour. Spare time at
home! Rubber Stamp industry needs small
manufacturers. We furnish all equipment
and know-how! Particulars free! Write:
Roberts, 1512 Jarvis. Room CR-2-H,
Chicago, 11l. 60626.

BLACK Widow Spider Ranchers needed!
Big guaranteed market! Complete pro-
gram $1.00 (Refundable). NBWC. Box 260
CPM4, Brigham City, Utah 84302.

VINYL REPAIRING A golden opportunity.
The world is knocking at vour door, Free

information. AMH Industries, P.0. Box
5386, Santa Ana, Calif. 92704.
SPARE Time Cash—Sell Advertising

Book Matches—every business a prospect
—no_investment—no experience needed
—build steadi. repeat business. Power-
house selling kit with new complete cata-
log Free. Quick sales—big cash commis-
cions. Dept. MX-1270, Superior Match,
7530 S. Greenwood, Chicago, 60619.

FREE FRANCHISE JOURNAL magazine
with over 100 franchise opportunities in
every issue. Franchise Journal. Dept. G.
Box 1790, Newport Beach, Calif. 92663,

$400.00 MONTHLY Raising giant fish-
worms. Soilless method. Charlie Morgan,
Bushnell, Florida 33513.

EARN Money raising fishworms for wos!
\;fglltgq Oakhaven-38, Cedar Hill, Texas

400,000 BARGAINS Below wholesale!
Many free. Liquidations . . . closeouts . . .
job lots . . . sinrle samples, Froe details
Bargainhunters Opportunities, Box 730A,
Holland, Michigan 49423,

ADVERTISING BUSINESS—YOU own it.
5350 First Week or Monev Back. Electric
Neon Action Ad Clock, 223 W. lilinois,
Chicago 60610.

$200.00 DAILY In your mailbox! Your
opportunity to do what mailorder experis
do. Free details. Associates, Box 136-A,
Holland, Michigan 49423,

MAKE Money from old tires. rat
clearing_ $800, weekly. Equipmngfta gng{:
$1500. Get facts. 5 & S Patents. Inc..
3752 N. Damen, Chicago 60618,

DRAFTSMEN! rate own DRAFTING
SERVICE! Full, Fgrta Time; Experience un-
necessary; Details: Roberts Drafting. 1741
Circle Road, Baltimore, Maryland 21204.

 RAISE Rabbits for us on 500 month
an. Free delails. i itry. :
Rernon. Onio 43050, e & Rabbitry. Mt

MAIL ORDER Sell books. Fascinating,
profitable. details. Jobre, Box 27. Great
Neck. N.Y. 11023.

WORLD'S Largest supply. Merchandise
25% to 40% under whalesale. Bankrupts,
Closeouts 10¢ on dollar. Imports.
Hongkong clothes. Automobile discounts.
Free details. International Buyers, Box
163856-MM, Portland. Oregon 97233,

HOLLYWOOD CEMENTCRAFT: Offers High-
Iy Profitable Home Business. Experience
Unnecessary. Unlimited Unique Pottery
Designs Easily Made Without Moulds. Bird-
baths, Fountains, Wishing-Wells. Water-
falls, etc. Chemical Coloring Formulas.
Harhle-glazmpz. FREE lllustrated Brochure.
CONCRETE_ FACTS, 602 Athens Sireet.
Altadena, California 91001.

SELL Books by mail. 400% profit. Royval.
Box 450-X. Cleveland, Ohio 44127.

FREE Catalogs. Repair air conditioning
refrigeration. Tools. supplies, full instruc-
i?lgznts'.l Doolin, 2016 Canton, Dallas, Texas

VENDING Machines. No selling. Routes
earn amazing profits. Big catalogue Free.
Parkway Corporation. 715PBM Ensor Street,
Baltimore, Maryland 21202,

ADDRESSERS And mailers needed. Send
stamp for information. Lindbloom. 3636
West Peterson. Chicago 60645

SELL Beautifully colored Social Security
Plates. Big Profits! Free Sample, Paul
Wright, 1075 Ringwood Avenue, Pompton
Lakes, N.J. 07442,

CLIP Short newspaper items. To $10.00
each. Details free. Foster, 272-M12,
Brooklyn 11235.

BUILD Custom Cases at home for profit,
Get orders by mail. We supply materials,
instruction—everything. Free home busi-
ness details. Custom Case Supply Co..
6961 CPM Hayvenhurst Avenue, Van Nuys,
California 91406.

BIG Money-making new greaseless do-
nuts in kitchen, Everything furnished. Se?l

stores. Free recipes. Mon
Waseca, Minn, 550‘5?3. st

EARN $%60.00 Daily Manufacturi
crele Fence Posts, Practically no nEeqsrt.?
ment. Send stamped. addressed envelope.
American, Excelsior Springs, Mo. §4024.

, MAKE $46 from square foot pl :
ligsaw or bandsaw necessary. Free details.
Woodar, Bridgewater, Mass. 02324,

MAKE Fortune in  Mailorder! Easy!
%;;g:ns. Box 24, La Grange, lllinois

FREE Information. Don't be fooled. Mail
order is profitable only when you know
how. Hillcrest, Box 2445, N. Hollywood,
California 91602,

| MADE $2,000.00 Monthly by mailorder
—egvenings only. You can too! Free Proof!
E%mrgan‘ Box 723D, Montclair, New Jersey

FABULOUS Profits operating Vinyl up-
holstery repair service. Full, part time;
experience unnecessary; details  25¢.
Greg's. P.0. Box 921, Sanford, N.C. 27330,

START A HOME Business in Spare Time,
Make extra money. Experience not essen-
tial. Literature free. Promotional Services,
1913-M2BR  Eleventh Street, Altoona,
Penna. 16601,

DRAFTING SERVICE! $35 At Home! Your
Own Boss! Full. Part Time; Experience
Unnecessary; Details $2.00. Coastal Con-
sultants, 11312 Stiliman Street, Lakewood,
Calif. 90715,

$500-$800 MONTHLY Raise small Lab-
oratory-breeding stock for us, We supply
equipment, breeders, and instructions.
lllingis Research Farms. Dept. MPD-12,
Barrington, illinois 60010,

BOOKKEEPERS Earn $500.00 week. Op-
erate Bookkeeping Tax Service. Details
free. Universal, Box 664-M, Springfield,
Missouri 65801.

_$70.00 WEEKLY—home, spare time.
Simplified mail bookkeeping, Immediate
En“r.ganle easy. Auditax, 34741A, Los Angeles

TAKE Catalog orders. We drop-ship 1001
best selling specialty products. Guaran-
teed lowest below wholesale prices. Fan.
tastic spare-full time home business. Free
book shows you how. SMC, 6963 SPL,
Hayvenhurst Avenue, ¥Van Nuys, California

VENDING Machine big catalog. Rake.
?g%z;. Spring Garden, Philadelphia. Pa.

| MADE %£40,000.00 Year by Mailorder!
Helped others make money! Start with
$10.00—Free Proof. Torrey, Box 318-Y,
Ypsilanti, Michigan 48197.

MAIL Baby Catalogs Imprinted with
your address to New thers for Big
Profits! Details 25¢. Volz PM. Ypsilanti,
Michigan 48197

MAILORDER Records help get increased
business! Complete 32 Page Record Book
shows your inquiries, orders. advertising.
expense, etc. Only $1.00. C. A. Martin,
Popular Mechanics, Dept. PM. 224 West
57 Street, New York, N.Y. 10019.

WANT To make big monev at home?
£10.00 profit in an hour possible with in-
visible mending. Make tears. holes disap-
pear from clothing. fabrics. Steady wear-
round demand from cleaners, laundries.
homes. Details free. Fabricon, 1585
Howard, Chicago 60626.

SELL Lifetime., Metal, Social Securitv
Plates. Big Profits! Sample and Sales Kit

MAILORDER! Make big money working
home, Free report reveals millinnaire's
trade secrets! Executive (1A12), 333 North
Michigan, Chicago 60601.

MEW Canadian oil leases. %1.00 acre,
Free information. Northern, Box 70-FB,
Montreal 206.

MAKE £10.00 Hourly Demonstrating por-

Free. Russell, Box 286-PM, Pulaski, | table sandblaster. Inka, Box 66573,
Tennessee 3B47E. Houston, Texas 77006.
COPUBLISH *Mail Sale Advertiser.," MAIL Order Collection Agency can make

leading mailorder paper. Copy and details
25¢: U.S5.A. only. Yanroy Shirk, Lebanon.
Pa. 17042.

ou $1000.00 monthly.
ntinental, Box 2023-A,
lowa 50310.

Free Details.
Des Moines,

$60.00 DAY. Manufacturing concrete
Posts. Blocks. Mold Equipment Catalog
$1.00 refundable. Carlayne. Route One
Box 95, Rapid City, South Dakota 57701.

MAKE Magnetic car signs. Write Route
1, Box PM-49A, Bardstown, Ky. 40004,

_MAIL Baby Or Gift Catalogs. Imprint.
Big Profits! Details $1.00, Krefski, 609-A
Lea, Plymouth, Penna. 18651.

TREMENDOUS $1,000.00 Profit From

1,000 Mailings! E:u:ilin;. New Products!
Tested! Everything Furnished! Free Guid-
ance, Proof! eorge, Box 2188-PM,

Cypress, California

FRANCHISING? Amazing MNew Way to
own your own business. Send for free
copy. Modern Franchising Magazine—P,
Des Plaines, 1. 60016.

MAKE RUBBER STAMPS! Easy profitable
hobby or full time business, low starting
cost package, free details, Barco Type,
237 5. Evergreen, Bensenville, 11l. 60106.

“LET MAILORDER Put £30000.00 An-
nually In Your Mailbox—Details Free—
Ventures, Box 832, Department PM-12,
Kingsport, Tennessee 37662.""

UPHOLSTERY DIRTY?
Kleen and never see dirt aFain. New easy
method, no messy foam. Buy a kit for
your home. Big money sales plan, sell
for us. Become a distributor, let others

Electro Spra-

sell for Jn"' Rem-Ko Sales, 3637 S§.
Loomis .. R 4, Mt Pleasant, Mich.
48858,

(Canfinwed an nert page)
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BUSINESS OPPORTUNITIES

(Conbinsed from preceding poge)

CALIFORNIA  MANUFACTURER  MEEDS
man to assemble our product and be lo-
cal agent, experience unnecessary. May
start while presently employed. Five-
ﬁguura income for responsible applicant.
5.K.R.M. Manufacturers, 2347 West 238
Street, Torrance, California 90501,

MAKE A year's income in 8 weeks camp-
ing. No capital investment, no selling, no
land ownership necessary, 9 different
ways. Write EDRU'S, Rt. 5, Box 5733, Gig
Harbor, Washington 98335,

OPERATE Your own business. Manufactur-
ing and selling rights to top quality big-
time money maker can be yours! Millions
of prospects. Start small, grow big fast.
Learn how free, Write: Star Chemical
Products Co., Dept. PM, 328 Penn. Ave.,
Washington, D. C. 20003.

1000 PROFIT Bronzing Shoes. Free Lit-
erature—N.B.C., Box 11069-PM. Kansas
City 64119,

MAKE MONEY. Details 10¢. R. A. Allen,
2418 Lori, Santa Ana, Cal. 92706,

FRANCHISES Available. Drafting machine
similar to %128 unit from manufacturer

for $49. Refund varanteed. Haro
Industries, 6440 Val 'D'Aninu, Montreal
433, Canada.

PROFIT With Popular Mechanics' sub-
scription plan. Mo investment, no experi-
ence needed. Earnings begin immediately
when wou obtain subscription for Popular
Mechanics, Good Housekeeping and oth-
ers, High commissions, bonus, No experi-
ence needed. Deal directly with the
publisher. Write Popular Mechanics, Room
128, 250 West 55th 5t., New York 19, N.Y.

GIANT NEW MONEY MAKER, Dealers
Wanted U.5.A. And Canada. Beautiful Life-
time Remembrance Of Baby's Birth. No
Stock To Carry, Tremendous Continuous
Sales In Test Markets. Details S0¢ To:
Mara-Can International Distributing, P.0.
Box 1168, Chatham, Ontario, CANADA.

CANADIAN Manufacturer needs home
packagers in U.5. No selling. Minimum in-
come $5200. Annually. Product sample,
details, copy ten-year contract $2.00.
Egg;bbg. 1044-P2 Yellowstone, Xenia, Ohio

MAILORDER Dealers Wanted. Earn out-
standing profits using tested promotions!
Executive  type business. Details 25¢.
Rutward, Box 735-PP, Norwalk, Conn. 06852,

MAILORDER-Home Business Guild. Re-
ceive hundreds money-making, business

building propositions, Year's membership
only 25¢. Digest, Box B839-PML., Long
Beach, New York 11561.

MEW, Illustrated Encyclopedia of L.S.
Government Benefits. Lists thousands of
benefits available to you. Details free,
Fred Smith, Chestnut Grove-E, King, North
Carolina 27021,

HUGE Profits! Mail order importing.
Free information. ITIS, PM-12, Box 454,
Hollywood, Calif, 90028,

HOMEWORKER Magazines. Directory 25¢.
Arseneau, Box 1 Dalhousie, MNew
Brunswick Canada.

START and successfully operate your
own business. Send quarter for details on
practical book giving specific recommen-
dations and know-hcw. Helm, Box 1731-M,
Yakima, Wash. 98901.

ESTABLISH Profitable Mailorder Busi-
ness. Everything furnished, Free details.
ghhialrgs Box 1312PM, Salt Lake City, Utah

MAILORDER Business, Free information,
slgun;n_ Andrews, Box 485, New York, N.%.

s

FREE MAIL ORDER Catalogs Profitable
HongKong products, wearing apparels,
watches, radios, cameras, oil paintings,
carpets, wigs, ivory ware, jewelry, eftc.

drop-ship, from HongKong. Make big
money!  Airmail inquiries CHANSON
INTERNATIONAL, P.O. Box K-1732,

Kowioon, Hongkong.

HOTTEST (STREAMLINED} Home Study
Mail Order Course complete details free.
B. A, Sands, Route 3, Box 99, Port-Orchard,
Washington 98366.

BECOME Ordained Minister, Free Infor-
mation. Church, Box 191, Auburn, New
York 13021.

MAILORDER, Sell Baby Products with
your imprinted catalog. Sample, details
25¢, Doorbar-PM, 3364 Northwest 35th
5t., Ft. Lauderdale, Florida 33309,

BIG CASH ON THE SPOT PROFITS, full
or spare time, Sell and appoint sub-agents
to sell our BEAUTIFUL THREE COLOR LIFE-
TIME METAL SOCIAL SECURITY PLATI;:S.
Send wour full name and social security
number with $1.00 (REFUNDABLE) for
your personally eneraved plate, and com-
plete sales kit. GEE BEE Products, Meol.
PM-12, Drawer B, Chambersburg, Pa. 17201.

$128.00 IN SALES FROM %12.00 MATE-
RIAL, New and different. Ew»:l%thmi fur-
nished. FRIEDLAND ASEQCIATES, 10572
Fernglen Avenue, Tujunga, California 91042,

COMPLETE PIANDO TUNING COURSE!
With all tools, $20.00. D55-D, Box 633,
Scarsdale, N.¥. 10583,

SELL Books by Mail. Complete Dealer
Set-Up—20¢. Midwest Mail Sales, Box
44R2-PM, Shawano, Wisconsin 54166.

£48,000.00 YEAR! No investment, free
detail. ldrach, Box 10067, San Antonio,
Texas 78210.

DEALERS—Specialty ad salesmen “‘Bo-
nanza''. Write: Garen's Historical
Documents, Xenia, Ohio 45385,

FABULOUS Profit!!! Growing Beansprouts.
Full, Sparetime. Write: Tso, Box 2B88-P12,
Cladstone, Oregon 97027.

INVESTORS read . ., . World Resource
Investment Digest, Box 283-P, Birming-
ham. Michigan 48012.

AMAZING Mailorder Book Business easi-
est way to mailorder's big money profits.
Free proof; write: BAW Enterprises, Box
824PM, Norman, Oklahoma 73069.

MAKE MONEY addressing. mailing, etc.
Golden opportunity! Send stamp for
money-making folder. Hicks Service,
37-215, Los Angeles 90037,

MAIL Order Rules for Beginners, 1.
Other titles. Details free. William A.
Howes |l Dept. PM-1, 1256 State, Alton.
1. 52002,

START A home business in spare time.
MAKE extra money. Experience not essen-
tial. Send TODAY for FREE circular out-
lining several ways to make a FORTUNE.
Telemarketing Svstems, Dept. P366, 2038
0ld Gulph Road, Villanova, Pa. 19085.

MAIL Galore! Money-making offers! Your
name on national mailing lists, 25¢. Three
months, 50¢. Sullins, Box 206-M, Forsyth,
Georgia 31029.

MAKE Magnetic Signs. Free Information,
8208 Grail, Wichita, Kansas 67207.

MNEW: Canadian Timber Leases: $1.00
acre. Free information. Timberland, Box
70-FB, Montreal 206.

JEWELRYCRAFT—It's easy! Big profits!
Catalog, 252. Modern Craft, Box 4796,
Clearwater, Florida 33518.

BOTTLES Are Valuable! Free Informa-
tion—Bottle Treasures, 7311 Van Nuys,
Van Nuys, California 91405,

REPAIR Hydraulic Jacks. Big Money.
\5&;&1& Hydraulic, Box 36, Richland, N.J.

. SELL Books By Mail. Fascinating! Prof-
itable! Mew, lllustrated Manual Reveals
How, Details Free. Fred Smith, Chestnut
Grove-E, King, North Carolina 27021.

BE YOUR OWN BOSS. Our instructional
manuals show you how. Thousands of
business opportunities. Free  cataloe,
Informative Publications, Box 187, Painted
Post, New York 14870,

§128.00 IN_SALES FROM $£12.00, Ma-
terial MNew—Different, Everything furn-
ished. Details 25¢. Bauer Enterprises,
Route #4 Box 445, Lehighton, Pa. 18235.
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MOLDING Rubber Liquid Plastic. Hobby
Supplies. Details 10¢, Chaney's, 5415-L
San Jose Blvd., Jacksonville, Fla. 32207.

NEW!! ‘“ldeas For Self Support”. De-
tails. Eddie's, 4809-PD North Montclare,
Chicago, 1llinois 60656,

MONEYMAKING
OPPORTUNITIES

8mm MOVIE Camera Owners: Earn up
to $100.00 week part time. Start immedi-
alely. Complete Guide $1.00. Adrian
Richards Co., 710PM Division Street,
Gloucester City, N.J. 08030.

_$19.00 HOURLY Gross Profit, one ser-
viceman . . ., $26.00, two . . . $£33.00
three, Seven ‘“‘on-location,” nationally
advertised services . . . homes, shops,

motels, offices, institutions. Successful
worldwide. No shop, no experience
needed. We train . . . help finance . . .

guide . . . back you. Gross $30,000 yearly
with First serviceman. Additional service-
men's machines furnished, Large profit
Each serviceman. (Starting spare time,
business profits increase job salary.) Lit-
tle over 51000 establishes Your success-
ful, lifetime business. Interesting, excit-
ing, gratifying career, Inguire Today while
territory open. We'll mail information.
Duraclean, CO-16DB, Deerfield, lilinois.

NOVELTY IMPORTS Sell like mad: Make
huge profits. Nine samples and large
wholesale catalog—$1.00. Lakewood Im-
%arﬁt:g 6800 North Campbell, Chicago, il

$625-3900—MONTHLY Raising Rabbits,
Chinchillas, other small animals. We
supply everything, equipment, instruc-
tions, breeders, huaers. big demand, big
markets. Fox River aller Research Farms,
Dept. PMO-1, 2727 lu McHenry,
Ilingis 60050,

EARN Up To $700 A Month, Learn tax
preparation at home In_ your spare time
with H&R Block, America's largest tax
service. No previous experience neces-
sary. Anyone may enroll. Low tuition. Job
opportunities for oqualified graduates.

rite for free information. H & R Block
Tax Training Institute, Suite 301-A, 4410
Main, Kansas City, Missouri 64111,

_ PENNY STOCKS Have big profit poten-
tial. Free information. Penny Stock Re-
porter, 608 N. Guadalupe, PM, Redondo
Beach, Calif. 90277.

CIGARETTES 12¢ a pack. Improved roller
makes 20 filtertip, plain, king or regular
for 12¢. Facts free. Green River Tobacco,
Box 953, Owensboro, Kentucky 42301,

_ EAKN $240.00 a montn_at home, spara
time, doing only two $£5.00 invisible mend-
ing l!nuhs a day. Big money paid for serv-
ice that makes culs, tears disappear from
fabrics. Steady demand. Details free.
Fabricon. 1532 Howard. Chicago 60626.

MAKE Statuettes, novelties, imitation
marble. Sell to stores or start gift shop.
Free details. Marbleizing, 41 Waverton,
St. Louis. Mo. 63124,

HOW To Make money writing short par-
agraphs. Information free. Barrett, Dept.
C-27-K1, 6216 N. Clark, Chicago 60628,

FREE an of worid's [eading contest
magazine! Write Prizewinner, Box 11569,
St. Petersbure. Fla. 33733.

FREE. 206 Easy Ways to make money
taking orders for exciting new products—
spare time. Send name, age for 5 months
frea subscrintion. Opportunitv Magazine,
1460 Hancock Center, Dept., 17-MM, Chi-
cago 60611,

HOMEWORK. Mailing circulars. Free de-
tails! Cam Company, t. 155-KP, Verona,
N.). 07044,

sten,

({Confinued on mert page)



MONEYMAKING
OPPORTUNITIES
(Continued from preceding page)

SCIENTIFIC Massages: Big Earnings un-
crowded profession. Learn spare time al

home. Diploma awarded. Free catalog.
Write Anderson School. Dept. P-1C,
Princeton, lilinois 61 356.

CLIP MNewspaper items., $1.00-35.00

each. Details free. Walter, Box 1360-P,
Erie. Pa. 16512,

MAKE: %12.00 Profit each dozen assem-
bling Belts. Details Free. (Stamp appreci-

ated.) Redikut's-40. Richland Center, Wis.
53581.

HOW TO GET RICH!! Free “Money-
making Brochure'! Success International,
Box 2447-C, Livonia Mich. 48151,

$200.00 FROM Sheet 14" plywood
tumnE Details 25¢. Movelties, 610 So.
24th, Elwood, Indiana 46036,

SELL Your PHOTOS. Report tells how,
where, COLOR SLIDE MARKET only $1.00.
Salinas House of Gifts, 238 Auburn,
Salinas, California 93901.

MONEY made on Government surplus.
LEARMN the ART of BUYING and SELLING

by Mail for profit. This valuable booklet
tells how and where to buy millions of
dollars worth of Government surplus and

the methed of selling by mail order. Send
only $1.00. A. Amster Associates, B854
Peralta Street, Dakland, California 94607,

MONEY In Imports. Start Business With
Government Help. No Merchandise Invest-
ment! Booklet BMO-52-1 Only $1.00.
CHAMBERLAIN HOUSE, Chamberlain Road,
Merrimack, New Hampshire 03054,

SALESMEN—DISTRIBUTORS

BIG Earnings selling Hertel Bibles New
3.dimension cover, Finest reference edi-
tion sells fast. Demonstrator furnished.
Big commissions. International Book,
Dept. PM, Box 118, Wichita, Kansas 67201.

SELL Books By Mail. New guide tells
where and how. Government Surplus, For-
eign Trade, Many more. Details free.
Williams, 2709 West 12th, Panama City,
Fla, 32401.

RECEIVE Daily Twenty Letters each con-
taining %2.00., HOW? Rush %2.00 For Easy
Method: ‘Methods’ Dept. PM-12. Box
3536, Nashville, Tennessee 37217.

VENDING Machines. No selling. Routes
earn amazing profits, Big catalogue Free.
Parkway Corporation, 715PMM Ensor Street,
Baltimore, Maryland 21202,

LEARN The secrets of repairing junk
batteries ‘‘Fabulous Profits™ at home,
gg;tzasry Shop. Route 1-188 D, Biythe, Calif.

HOW TO GET RICH! Amazing glan re-
vealed! $2.00 Refundable. Seco, 144,
Walkerton, Indiana 46574.

$2.40 HOURLY Making simple wood nov-
elties, Free details! Gene's, 55 Boxwood,
Faimouth, Mass. 02540,

$500-5B00 MONTHLY Raise small Lab-
oratory-breeding stock for us, We supply
equipment, breeders, and instructions.
lilinois Research Farms, Dept. MP-12,
Barrington, Illinois 60010,

SELL Lifetime Metal. Social Security
Plates, Sample and Sales Kit Free. Lady
g;g;lim. Box 3333-PM, Anderson, S.C.

SKETCH  Photos—(Home  Goldmine!)
Free Information. Gem, 365-F Longhill,
Shelton, Conn. 06484.

MO Risk $15.00 stock advanced. Pay
wholesale cost when sold, If not sold pay
nothing. MASTER RESEARCH., 115 Garner
Road, Lilburn, Georgia 30247.

MAKE Money with hobby-business.
MONOGRAPH, Box 661, Cucamonga.
California 91730,

GAIN RICHES. Learn Mystic success
I?a%s}'? Marvin Koehler, Thorndale, Texas

GAIN Higher Income, Confidence, Pow-
er, Success, 228 page book reveals how
to anyone who wants to get ahead. $2.00.
B-CARROLL _Stones, 115 Mardi Gras,
Pittsburgh, Pa. 15239.

YOUR Money Dreams Come True. Dis-
tribute amazing patented product, No com-
etition, Free details. Inette-P Box 1314,
ampa, Fla. 33601.

LYRIC WRITERS write songs with writ-
ers who write hits for top Nashville ar-
tists. Globe, 420 Broad, Dept. PM,
Mashville, Tenn. 37203.

MAKE MOMEY AT HOME Writing Short
Articles, Copyrighted Report Reveals How
And Where. Send £1.00. LEE DALE, 1501-

EDITH LANE, COLORADO SPRINGS.
CIDLDIIADO 80909,

MAKE $500.00 Weekly recondition-
ing used cars. Instructions $3.95.
Reconditioners, 37 Limerick  Road,

Royersford, Pa. 19468,

MAKE $5.000 Yearly, sparetime, raising
mink, chinchilla, nutria, etc. Free booklet
reveals proven plan. Write: Furs, Dept. E,
Bewdley. Ont.. Canada.

AMAZING Information, 315 magazines
free, MacMillan. 133-R Holly Drive, Cleve-
land, Ohio 44135,

BE A DISC JOCKEY! 400 Page course
£20.00. Free infnrrnatiun D35-A, Box 633,
Scarsdale, N. Y. 10583

HOW To Get Sound 6%-15%. Amazingly
profitable ways to MAKE YOUR MONEY
WORK. This new book could be your best
investment. Satisfaction Guaranteed, Send
£2.95. Ayyash Caravan, 3121 Princeton,
Philadelphia, Penna. 19149,

GREATER Stock Profits, Free Details.
Box 383, R.D. 4, Cortland, Ohio 44410,

CLIP MNewspaper Items. $1.00-3$20.00.
Freg Information. Send Stamp. Richard,
111-PM2, New Baltimore, Michigan 48047,

MAKE 3 Times Your Cost, Hundred of
products. Giant catalog $1.00. Refund first
order. Details free. Roberts Perfumes,
432-A Fremont, Springfield, Ohio 45505.

REPAIR Clocks. Clock Engineer Helps.
McEntire, 323 Tram Road, Columbia, South
Carolina 29210.

MAILERS WANTED, Gross up to $500.00
mailing 1000 circulars. Details 25¢.
Smyre’s, 953-PS, Newark, N.J. 07101,

PROFITAELE OCCUPATIONS

£625-8000—MONTHLY  Raising  Rab-
bits. Chinchillas, other small animals, We
supply everything, equipment, instruc-
tions, breeders, buyers, big demand. big
markets. Fox River Valiey Research Farms,
Dept. PMP-1, 2727 lusten, McHenry,
Itlinois 60050,

MEN—Women! Start money-making Plas-
tic Laminating business at home in spare
time. Material that costs 11¢ brings back
$2.58. No canvassing or selling but mail
orders bring in $20 a day. Write for full
particulars free. Rush name on postcard

to: Warner, Room CL-2-H, 1512 Jarvis,
Chgo., 11, 60626.
FREE Book *'990 Successful, Little-

Known Businesses." Work Home! Plymouth
47-P, Brooklyn, New York 11218,

FT. SMITH Auction School. Ft.. Smith,
Ark. Residents & Home study. Veteran
approved.

BECOME A mortgage broker, elm
$10,000 to $50,000 a year, Detail an_
Lﬁatseg Box 628B4A, Marietta,

SHARPEN Scissors, Pinkers. (nexpensive
equipment, tools, supplies. Blackhawk's,
Sheldahl. lowa 50243.

MAKE $300 CLEAR MONTH few hours
from 10 customers, representing us _in
your community. No individual selling. Re-
peats forever. Customers waiting. 51 iﬂr
sample, details. Our  40th
Fruﬁressiw Box 1302, Snrinzﬁﬂd II1

HOW To Make Money writing short Par-
agraphs. Information Free. Barrett, Dept.
C-27-K2, 6216 N. Clark, Chicago G0G26.

_BAKE MNew greaseless doughnuts In
kitchen, Sell stores. Free recipes. Michael
Ray, Waseca, Minn. 56093.

S500-3800 MONTHLY Raise small Lab-
aratory-breeding stock for us. We supply
equipment, breeders, and instructions.
Illinois Research Farms, Dept, MPA-12,
Barrington, Illinois 60010.

MAKE Extra %25 to %75 spare time!
Take orders for double air cushion Bron-
s0n Shoes. Men's, women's line for dress,
work, play. Highest commissions, Shoes
for ruursalf Outfit Free, Bronson, Dept.
212, Minneapolis, Minnesota 55408,

HOUSEHOLD Products Route. Earn
$25.00 or more daily. Larger repeat or-
ders., Man, woman. Full, part time.
McNess, Freeport 26120, Hlinois 61032,

THERE'S Money in selling office supplies
and equipment. full or part time. Stead
repeat commissions, Free selling outfit,
Write. Oseco, 3505-PM North Elston,
Chicago 60618.

EARN Big money calling on business-
professional men, Send us their delinguent
accounts for collection. General Finance,
Dept. PM-11, Columbia Bank Bldg.. Kansas
City, Mo. 64106.

100% PROFIT—Sweet Georgia Brown
Cosmetics sell fast. Write tor Sample Case
offer. Valmor, Dept. H, 2411 Prairie,
Chicago 60616.

SELL Advertising Ball Pens. Calendars,
Ad-Specjalties—Build Own Repeat Busi-
ness—Free  Details—Fleming., Dept. A.
6535 Cottage Grove, Chicago 60637.

ITEM Sells itself at 100% Profit. $1.00
Refundable for Sample to Miller, P.O.
Box 1918, Indianapolis, Indiana 46208.

“COMPUTERIZED-KIT RECORDING BOOK
FOR FEDERAL & STATE INCOME TAXES,
Sell to Stores. 20% Commission. Send
$1.00 for Sample, {Credited. first order.)
FREE FRANCHISE AVAILABLE. Particulars
Free. Tax Consultant, Box 812-),
Morristown, Pa, 19404,

WANTED Salesmen excellent sideline re-
peat product 50 million prospects includ-
ing service stations. Medical Chemicals,
8 South Frederick Street, Baltimore,
Maryland 21202. Sample £1.00.

ADVERTISING Specialty. Salesmen Earn
40% On “A"™ Or “P". Artec, 25 Victory
Bivd., Staten Island, New York 10301.

AGENTS WANTED

PRINTING, Advertising Salesmen—Ex-
ceflent moneymaking sideline selling De-
calcomania Name Plates, small guantities,
Advertising Specialties, sign letters. Free
Samples, Ralco XL, Boston, Mass. 02119,

EVERY Man a prospect. Refundable sales
kit offer showing line belt buckles, tie
clasps, money clips, cuff links, lapels,
identification badges, individualized with
customer's name and emblems. Cap badg-
es for trucking, bus. taxi, police, firemen,
also postal, letter carriers and heavy con-
struction emblems. Choice 4000 emblems.
Hggg-lrast. Box 10B8PM, Providence, R.l.

LIFETIME Income. Business Loan Rep-
resentative Write: Financial, 28 E. Jackson,
Suite 1204-X3. Chicago 60604,

YOUR Own business—Used Suits $1.50;
Dvemuats 65¢; Mackinaws 35¢; Shoes

1215¢; Ladies' Coats 30¢: Dresses 15¢.
Enormous profits. Catalog Free. Nathan
Partnoy Assoc.. 2109-AA Roosevelt Road,
Chicago, Ilinois 60608.

ESTABLISH Your own business. Low
prices on used clothing. shoes, household
oods, Unlimited profits. Free catalog.
orthwestern  Distributors., 2129  No.
Western Avenue, Chicago, lllinois 60647.

{Canfinued on nesl page )
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AGENTS WANTED
(Continwed from preceding pege)

RAWLEIGH EXCLUSIVES Highest Rate of
profit . . . 300 Quality products for family

and home . . . money-back guarantee . . ,
no door to door selling . . . unique order
taking plan . . . credit extended . . . write

W. T. Rawleigh Co,,

, PB-1270,
Freeport, 11l. 61032,

Dept.

HELP WANTED. Send $2.C0 for Wa
Scales, information. Stockade, Box 574,
Lakeside, Ariz. B5929,

MEN Needed to Work on Ships. Average
pay $1,000 Mnnthii.r, 60 Days Paid Vaca-
tion, Free Food and Lodging, Free School-
ing, Draft Deferments, Etc. Send $1.00,
gghn;d Box 282-PM. Arroyo Grande, Calif.

PROFITABLE! FULL OR PART TIME. Rep-
resent largest manufacturer of magnetic

BOOMING Gulf Coast industry needing
skilled, unskilled NOW. MNo recession

signs for cars and trucks. TRIMETRIC, | here. Job listi 1.00. Wil . B
2640 Saddle, Oxnard, California 93030. 2906, Freepn;rt_m eia: 77541, ey
3-D MAGNETIC signs by Jay. Most com- LARGE  Australian  newspapers—75¢

plete line in the indust% 150 stock
Eﬂf&‘fﬁ Jay's 3-D Signs, G-8, Gorham, Maine

EMPLOYMENT INFORMATION

| KNOW Australia!!! Amazing Mew Facts
about Jobs, Wages, Farming, Housing . . .
How to get Government Paid Transporta-
tion and Monthly “Settling”” Allowances
. . . Giant “Employers’ List'" and Forms!!
$1.00 (Refundable) "Austra,” Box 115D,
¥Yerona, N. J. 07044,

AUSTRALIA!! AUSTRALIA!! Government
assisted transportation!! Jobs Galore!!
Latest Handbook. Free Details!! Write:
Associated, Box 17-B12, Lafayette,
California 94549,

INTERMATIONAL . . .
lore!! Free
Employment, Box
California 94549,

FOREIGN And USA job opportunities
available now. Construction, all trades.
Earnings to $3.000.00 monthly. Paid over-
time, travel bonuses. Write, Universal
Employment. Woodbridge, Conn, 06525

“AUSTRALIAN OPPORTUNITIES HAND-
BOOK™ . . . latest information about Gov-
ernment Paid Transportation, Employment,
Land, Farming . . . plus “Employers List
and Forms.” Send $1.00. International
Services, 306-AL Carry Building,
Washington, D.C. 20005,

HIGH Paying overseas jobs. Construc-
tion, other projects. Bonuses. Travel Ex-
penses, Extras. Interpational Information,
124, Cortez, Florida 33522,

“'HOW To Get Jobs Overseas'—World-
wide—Lists Hiring Organizations—143
pages inside information—32.98—refund-
able. Staydryp PM, Whitestone, New York.

ADVENTURE And High Pay at Sea! Fact-
filled Booklet ""How to Get a Job in the
Merchant Marine'’, $2.00. Mariner, Box
34422, Washington, D.C. 20034,

$100—3%200 WEEKLY Assembling, pack-
aging small toys, novelties, premiums at
home. Steady earnings. All family mem-
bers can assist with pleasant profitable
work. Application instructions, sample
work, complete job information. $1.00,
Transamerican_ Toy Manufacturers, Box
31212-M, San Francisco, California 94131,

AUSTRALIA MEEDS YOU!!! FREE TRANS-
PORTATION!! 65000 Jobs—Construction
—Mechanical—Clarical!! . . . Australian
Employment Handbook™ includes GIANT
“EMPLOYERS' LIST'—Application Forms
. . . Details about Wages—Rental Housing
—Prices—Land!! £1.00 {Refundable)
“AUSTRALIAN EMPLOYMENT SERVICES."
Box 7370, Montclair, New Jersey 07043,

CANADIAN Employment—Immigration
Information $1.00. Lucille, Box 541,
Outremont, Canada.

AUSTRALIA WANTS YOU!!! Government
Assisted Passage. 1971 Government Infor-
mation and Forms—Most Complete Infor-
mation Available—%1.00. Reports on Em-
ployment, Business, Taxes, Education,
Teaching, Hl:nusmg;d Hanchinf. Maps, etc.
AUSTCO, Box 623-E, ong Beach,
California 90803,

_ KENTUCKY-TENNESSEE Job Opportuni-
ties—Housing Classified Ads—Louisville
and Mashville $1.00. Highland Park #48,
Bowling Green, Kentucky 42101.

U.5.A. Jobs Ga-
Information!! Write:
249-B12, Lafayette,

64H POPULAR MECHANICS

each; Australia Handbook (300 pages)—
75¢; "Australia Unlimited” sixty-six illus-
trated articles—35¢; “‘Australian Picture
Book' 166 photos—25¢; Yearbock (1,292
pages}—3$5.00; ten Australian magazines

3.00; ““Introducing Australia—3$2.50;
“Aystralia—200"—$12.50; Investment
Reference—3§1.50; Postpaid U.5.A,
Australasian News, 2463 Torrance Blvd.,
Torrance, Calif. 90501.

LAND! EASY TERMS LESS THAN BANK
RATES. NORTHWEST TIMBERED ACREAGES
as low as %950 Total Price. 5-10-20-40
Acres. For people who love the land—A
tract of Recreation Land to have for your
very own! In MNorthern Idaho, Northeast-
ern Washington, and Western Montana. In
the heart of lakes and big game country.
All covered with growing timber. Access
and Title insurance with each tract. This
is select land with natural beauty, recre-
ational and investment values. Plan for
the future and retirement recreation. We
have tracts of many types and sizes from
which to choose, including beautiful
Morthwest Waterfront property. Your in-
spection is welcomed, Write us for free
list, maps, and complete information.
Write to: Dept. PC Reforestation, Inc.
P.O. Bex 106, Opportunity Station,
Spokane, Wash, 99214,

%1 ACRE—Canadian Border—hundreds
campsites, islands, farmlands, directly
from tax authorities. (Non-profit). Lists,

uto%ranns mailed. Register. Room 10,
10 Church Street. Toronto 1, Canada.

HELP WANTED

WORLD-WIDE, . . . U.S.A, lobs Galore!!
Students, all professions and occcupations.
Enjoy Paris, Rome, Tokyo, Mexico City,

Miami. San Francisco. 5$700.00 to
3,000.00 monthly. Paid Overtime, Travel
[lowance, Sightseeing. Free Details!!
Write: Global Employment, Box 706-B12,
Orinda, California 94563.

OVERSEAS Jobs—Europe, South America,
Australia, Far East, etc. 2000 openings

all trades, Construction, Office. Engineer-
ing Sales, etc. 3700 to $3.000 month, Ex-
enses paid. Free Information. Write

erseas Jobs, International Airport, Box
536-M. Miami, Florida 33148.

OVERSEAS  Jobs—Australia Europe,
South America, Far East, Etc. Openings in
all trades and professions. A
52.500 monthly. free information write
Foreign Employment Mart, Box 2235 A.M.F,
Miami, Florida 33159,

OVERSEAS EMPLOYMENT . , . Australia,
Europe, South America, Asia! All Occupa-
tions! $700-83,000 monthly! Write: Em-
loyment International, Box 29217-AL,
ndianapalis, Indiana 46229,

$250 WEEKLY Mailing. Send quarter.
Opsco, 1311 Huntington, Huntington, W.
Va. 25701.

REAL ESTATE & FARMS

FREE CATALOG! Exciting Fall-Holidays
edition! Over 4,600 properties described,
pictured—Land, Farms, Homes, Businesses
—Recreation, Retirement. Selected Best
thruout the U.5.! 70 Years' service, 541
Offices, 40 States Coast to Coast. Mailed
FREE from the World’s Largest! STROUT
REALTY, 60-RX E. 42nd St, NY, Ny 10017;
7-RX 5. Dearborn, Chicago, Ill. B0603;
521-RX E. Green, Pasadena, Cal. 91101.

ARIZONA Ranch: beautiful acreage for
homesite or vacation, near Prescott Na-
tional Forest. 2 acres, $1,495, low terms.
Mrs. Young, Glenarm Co., 2233 No. 7th
5t., Phoenix B5006.

OCALA FOREST CAMPSITES Deep in the
heart of the Great Ocala National Forest.
Excellent hunting and fishing. Free mars
and photos, (Unavailable in states requir-
ing separate registration) AD7OLB710E.
W. H. Vernor, Inc., Dept E, Deland,
Florida 32720.

GOVERNMENT LANDS Low as $3.50 acre.
Millions Acres! For exclusive ‘‘Copyrighted
Report'. . . . plus “Land Opportunity Di-
gest* fisting lands throughout W.S.; and
VALUABLE 17 X 22 TREASURE MAP OF U.S.:
send $1.00. Land Disposal, Box 9091-PM,
Washington, D.C. 50003. Satisfaction
Guaranteed,

CANADIAN Vacation lands:
£385.00, 40 acres, $10 month. Sufitable
cottage sites, hunting, fishing, invest-
ment. Free information. Land Corporation,
3768-C  Bathurst, Downsview, Ontario,

Full price

Canada.

CENTRAL Ontario—Choice 640 acre
Sportsmen's paradises still available—
20.00 plus $6.50 taxes yearly. Maps, pic-
ures, $2.00 (Refundable). Information

Bureau. Norval 4. Ontario. Ganada.

GOVERNMENT Lands. . . . Low as $3.50
acre! Millions Acres throughout W.S. . . .
Canada. Free Details! Land Digest,
11071-P, Indianapolis, Ind. 46201,

NEW Canadian oll leases. 51.00 acre.

Free information. MNorthern, Box 70-FR.
Montreal 206.
GOVERNMENT Lands . . . low as 51.00

Acre! Millions Acres! For exclusive “‘Gov-
ernment Land Buyer's Guide' . . . plus
“Land Opportunity Review' listing lands
available throughout U.S., send $£1.00,
Satisfaction Guaranteed! United Lands.
Box 19107-AL, Washington, D.C. 20036,

10 TO 80 ACRES—Lake Superior, Mar-
quette, Michigan area. $99 acre. A

terms A-OK. Cabins, Trailers, Camping
welcome, Hiawatha Forest Lake Acres,
igggamxie. Drayton Plains 16, Michigan

CANADIAN HUNTING/FISHING PROPER-
TIES, from $9.00 an acre. Choice proper-
ties available across Canada. Acquired
through estate liguidations. Low monthly
payments. ldeal hunting, fishing. cottages.
farming, timber, minerals, investment.
Write for free catalogue, Canadian Estate
Land, Department PMC12, 2200 Avenue
Fluad'. Suite 103, Toronto 380, Canada.

FREE Winter Journal! Special ARKANSAS
properties! Statewide Realty Co.. 507-AE
Pyramid Bldg., Little Rock, Ark. 72201.

FREE! New 1971 Spring catalog! Hun-
dreds of bargains, homes, farms, resort,
businesses, investment property in many
states. Actual property photos! Your cup'g
FREE! {I-go code, glaasn.g SAFE-BUY Rea
Eilati. x 589-PM, Little Rock, Ark.
7220

CANADIAN LAKE Frontage, Shoreline
Properties with well wooded acreage on
Lakes teeming with fish, Suitable for Hunt-
ing, Fishing. and Investment. Small month-
Iy nts. Free booklet. Canadian
Shoreline, 2200 Avenue Road, Suite 103,
Dept. PMC, Toronto 380, Canada.

FREE! Real Estate Catalog! Farms,
Ranches, Business, Recreational and In-
vestment Property. 18 States, pictures
galore. Note State Desired. Banner Adver-
tising, Box #3333, 19-A, Springfield,
Mir;guri—ﬁﬂﬂd—"ﬂaal Estate Our Spe-
cialty."

$1 ACRE—U.S.A—CANADA Millions
Acres. Direct from Government Agencies,
No middlemen. . . . Family vacationing.
Fishing, Hunting, Homesteading, Invest-
ing. . . . For amazing “‘where' and “how'"
“ALL STATES—ALL CANADA GOV'T LANDS
DIGEST". . . . plus _invaluable Canadian
maps. Rush $1.00 (Guaranteed): Can-Am-
Iiﬂdqis.‘i P.0., Box 1147, Buffalo, New York

(Continued on nerl page)



REAL ESTATE & FARMS

(Confinwed from preceding poge)

FREE . . . 232-page catalog. All types
real estate coast to coast! UNITED FARM
AGENCY, 612-PM West 47th S5t.. Kansas
City, Mo. 64112,

NEW: Canadian Timber Leases: $1.00
acre. Free information. Timberland, Box
70-FR, Montreal 206.

GOVERNMENT LANDS—Low as 3$1.00
acre. Buy, lease or homestead. For latest
report send $1.00. NORCO. Box 1555-PM.
Tacoma, Washington 98401.

FARM & GARDEN EQUIPMENT
FLOWERS, PLANTS &
NURSERY SUPPLIES

LEARN Landscaping and the growing of
plants. Start a profitable business part or
full time. Free information without obli-
gation. Lifetime Career Schools, Dept.
A-B25, 2251 Barry Avenue, Los Angeles,
California 90064.

CARNIVOROUS (Insectivorous) Plants. 28
kinds. lllustrated I:atalngNEE-:. Peter Pauls,
Macedom, Canandaigua, N.Y. 14424,

CONSTRUCTION PLANS,
ELVEPRINTS

HOME HOBEBIESTS: Fine veneers avail-

able for “‘facelifting” furniture. Many
other uses for woodworking hobbies.
Veneer Ki South  Kentucky,

its, 100
Evansville, Indiana 47717.

SAUNA—TYV," X 5V2"—Redwood Elisauna
Heater. Complete U-Do-It $499. 212-753-
1239 Collect.

TURNING BLOCKS Of Brazillian Parana,
2"x127"—12" blocks $2.00. 17x12"—12"
blocks $1.00, Beautiful semi-hardwood,
colors running from cream to vermillion.
Finishes superbly, easy to work. Mini-
mum $10.00 orders, Send Check with or-
der. Parcel Post charges collect. Write
for free pictures. LEE CYPRESS. INC.,
P. 0. BOX 1120, PERRY, FLORIDA 32347.

LAMICUT FORMICA HKNIFE. Handknife
cuts Formica, glass, etc. Easily cuts
curves. No need for er _tools. Lamicut
:iﬁgcts. P.0. Box 43166, Cleveland, Ohio

EINOCULA TELESCOP
MICROSCOPES, MAGNIFIE

SCIENCE Bargains! Lenses, telescopes.
binoculars. microscopes, Kkits, parts, war
surplus. Send 31.50 for beginner's 10-lens
kit with instruction bookiet. Order Stock
2-CH. Reguest free 148 333:& catalnﬁ CH.
Edmund gclentiﬁc Co.. Edscorp BIdE.,
Barrington. New Jersey 0B007.

BINOCULARS Direct From Manufacturer.
Finest Quality. Tremendous Savings! Cata-
log Eﬂt. Refundable. Koyu, 4116 Crenshaw
Blvd.. Los Angeles, Calif. 90008.

FREE Catalog! 60 Pages Packed With
Telescopes, icroscopes, Binoculars,
Lenses, Educational Games, Books, efc.
Berkeley Scientific PM, 540 Yonge Street,
Toronto 284, Canada.

TELESCOPES (Reflectors) complete Kits.
Other accessories, request free literature.
Criterion Manufacturing, Dept PM 9,
Hartford, Connecticut 06101.

WALNUT, Bowls, Legs. Round Picture
Frames, Gun-Stocks Lumber Moulding.
Midland Walnut, Box 262, Savannah,
Missouri 64485.

ARTS AND CRAFTS

FREE: New 136 page handicraft catalog.
Supreme Handicrafts. Box 395-PM. Sioux
Falls. South Dakota 57101.

BUILD Log Cabins, rustic furniture, fire-
places!!!! Complete manual $3.00. Guar-
%latem!g!. Beels, 956 Springdale, Atlanta, Ga.

MAKE Figurines, plagues, lawn_orna-
ments. Molds, plastercraft kits, liquid rub-
ber. Sample and catalogue 10¢. Wooley
Company, Box 29-B, Peoria, Illinois 61601,

HOME CRAFTSMEN

101 PATTERNS Of Smart Gifts, Novel-
ties, Shelves, Action Windmills, plus
“Make Money JOIE Sawir{?", £1.25, Master-
craft, 125 M, 7041 Olcott. Chicago 60631.

WOODWORKING Catalog and Manual 25¢
Plus free 101 Project Ideas.” World's
most beautiful veneers, lumber plywood!
Wood finishing, upholstery supplies, Cane
Lamp parts. Furniture hardware. Animal
whittling blocks, 2,000 workshop prod.
ucts. Constantine, 2051-C Eastchester
Road. Bronx 10461.

SKIL-CRAFTS New 200 page catalog
with world's largest, finest seiections of
hobby-craft, leather-craft. artist suoplies.
Send 50¢ (refunded plus free gift with
first $5 minimum catalog order).
Skil-Crafts. Box 105-P. Joplin, Mo. 64801.

CABINETMAKING MADE EASY and “How
to Make Formica Counter Tops.” Two ex-
cellent guides let you build kitchen cabi-
nets and counter tops like professionals.
Extraordinary guides bring master crafts-
men’'s shortcut methods, Satisfaction
guaranteed. Write: laps. 126-P Seventh
North, Hopkins, Minn. 55343.

MAKE Money Building and selling Bird
Houses. Send $1.90 for 39 page book of
plans covering 19 projects. Yeager, 1665
Linden, Homewaod, 111, 60430.

POPULAR MECHANICS MASTER SHOP
GUIDE. Greatest product offered to a_man
with a workshop. All information printed
on heavy boards, punched and ready to
hang above his workbench. Covers wall
fasteners, nails, screws, bolts. twist drills,
abrasives, lumber, moulding patterns, ply-
wood grades, hardboard. drywall, plumb-
ing supplies, electrical supplies. Plus in-
formation on scores of other subjects.
Send $3.95 to: POPULAR MECHANICS, 224
Eeﬂsltg 57th Street, New York, New York

WASHER SHOT? Whirlpool Kenmore re-
build kit $59.95 includes manual. Manual
only, $4.50, A-1 Distributing. 2012 E.
Sprague, Spokane, Washington 99202.

ELECTRIC WALL CALENDAR, Century.
Model Church, lighted. Educational, men-
tal ease. Instructions, drawings, parts,
$2.25. Check, Moneyorder. West, 7940
Guilford, Dayton, Ohio 45414.

1IG SAW SCROLL PATTERNS. full size
for Window Valances, over Doors, Arches.
Send $2.00 to: ARTIST, Box 5375.
Fayetteville, N.C. 28303.

“GETTING Started in Stained Glass"
25¢. Whittemore, Box 2065Y, Hanover,
Mass. 02339.

BINDCULARS Illustrated Price List 25¢.
Thad Richardson, Mid-America Optics, Box
94672-D, Lincoln, Nebraska 68509.

(o]

SUPER 8mm auto fast F1.8 Zaom Movie
Camera $39.95. William Cooke, 4639
Spruce, Bellaire, Texas 77401.

SELL Your Photos. Report tells How,
Where. Color Slide Markets. Only £1.00.
G.L. Enterprises, Dupuyer, Mont. 59432.

STEREOD Camera and viewer for under
£20.00. Make your own. Adapter and plans
£5.00, Direct Sales Co. Box 835, Huntsville,
Alabama 35804.

CAMERAS AND
EQUIPMENT

MAKE A Mexican Pinata, kit $2.00. Key-
chain Can Opener with name maximem 14
letters $1.00. Jasper Rock, Box 182,
Arusa, Calif. 91702.

300 FIBERGLASS Molds for Ornamental
Concrete. Catalog $1.00. Plycrete Molds.
Elk Rapids. Mich. 49629.

DO-IT-YOURSELF

“HOW TO" Books. Catalogue 25¢.
Eiston Houwse, 35 Stonycliff, Centerville,
Mass. 02632.

IDEAL TOOL KIT for Car, Home, Office,
Boat and Shop. Only $2.98. Everpresent,
Box 833-R, New York City, 10022,

STEAM Engines, Boilers, Burners, Pic-
tures, Descriptions, Drawings. Four Sheets
ﬁﬁ?? Travis Tool Co., Sidney, lowa

MAKE Your own Yarnish and Lacquer
Brushes from Squirrel Tails. Simple, easy
instructions, fully illustrated. Send £1.00
to: CRAFTSMAN, Box 5373, Fayetteville,
N.C. 28303.

¥YOU Can “Fix That Drip."” Brand New
Booklet reveals how Experts solve Home-
owners Plumbing Problems, Send %$2.00.
Brighton House, 5200E Greenfield, New
Brighton, Minn. 55112.

“LOUD, Quick, small, safe, permanent
fire alarms made easga at home for half
cent each, Selling $7.50 per dozen. Better
than best electrical system. Hang on
walls. Send 32.00 for material, tools and
simple directions to Bang Co.. P 115 New
Montgomery 5t.. San Francisco, Calif.
94105."

REFRIGERATOR Door gaskets—Electric
Range Washer Parts. Send Make and model
for cost. Box 5465, Hamden, Conn. 06518.

CONVERT Your truck camper to the con-
venience of a Motor Home. Complete kit
£49.95 Literature 51.00 (refundable),
Stingley, Box 364, Frankfort. Indiana
46041,

CONVERT MOWER Eneines into air com-
pressors. Write Showalter. Box 409,
Abilene, Kansas 67410,

21 PLEXIGLASS Projects for your home
or resale. Illustrated Plans $1.00, Trend
Industries, Box 4573C, Toledo, Ohio 43620.

YOUR Photograph on a stickpin button,
£1.25. Button House, P. 0. Box 449-PM12,
Milwaukee, Wisconsin 53201.

WORLD'S Largest Buying Guide—800 Il
lustrations—50¢—Deductible With Your
Order—0Olden Camera—1265 Broadway,
New York, N.Y. 10001.

PHOTO SUPPLIES

NEW Film Cataln%. Write Chai Photo
Supply Co., 14-03 Berdan Avenue, Fair
Lawn, New lersey 07410.

PHOTO FINISHING

CAMERA FANS! Expert photofinishing by
one of Country's largest labs at lowest
prices. Fast service and free *‘Foto-Fan'
Stamps you quickly redeem for valuable
Photo Supplies. BMM Kodachrome £1.29;
8 Exp. Kodacolor 51.79; 35MM HKoda-
chrome. 20 Slides $1.39: 8 Exp. Black
White 69¢. Satisfaction guaranteed. Send
gxposed film or request free mailers, com-
plete Price List and Gift Catalog. Direct
Mail sPh-ntn, Box 8352-PM, Pittsburgh, Pa.
15218.

PRESS Pass with Identification Wallet
£1.00 (lllustrations 10¢). De Mobile—
Shirley, New York 11967.

COLOR SLIDES

35MM COLOR Slides. 10,671 Individually
cold. Described, Encyclopedia catalog 10¢.
Wolfe Worldwide, Dept. 14-120, Los
Angeles, Calif, 90025.

MOTION PICTURES AND
SOUND EQUIPMENT

FREE! GB4-page catalog. B-16mm film,
supplies. processing eguipment. Superior.
448 N. Wells. Chicago 60610.

8MM-16MM MOVIE BARGAINS! Free Cat.
?!I?cf?!a Cinema Eight, Box 245-PM, NYC

NISCOUNT FILM Catalog Saves Dollars
8MM/Super B, Sportlite-PM, P. 0. Box
24-500, Speedway 46224,

UNUSUAL Movie suoplies. Free circular,
I-:*.;l:{rl.2 47th Holly, Kansas City, Missouri
64112,

i Cantinued sn nerl page)

DECEMBER 1970

64|



MOTION PICTURES AND
SOUND EQUIPMENT
(Condinted from preceding page)

16MM SOUND Features, Shorts, New,
used for Sale. Free Catalog. NatmnaJ
;.‘.Elnuelrga‘ 333 W 57th St.—N.Y.C.,

RADIO, TELEVISION AND
HAM EQUIPMENT

TUBES—Lowest prices. Foreign-American
Obsolete, receiving, special purpose,
transmitting tubes. Send for tube, paris

catalog. United Radln Company, 56-PM
Femr Et Newark, N. J. 07105.

36¢ RADIO & TV tubes. Free catalog.
Corneil, 4213*1? University, san wiesu,

California 92105.

GOVERNMENT Surplus receivers. trans-
mitters, snooperscopes, parts, Catalog.
25¢. Meshna, Mahant, Mass. 01908,

HEAR Police/Fire Radio Dispatchers,
Stamp brings catalog of exclusive ‘“‘con-
fidential'* directories of dispatcher chan-
nels. Communications, Box  56-PM,
Commack, N.¥Y. 11725,

FREE Electronics catalog. Tmmandous

bargains, Edu-Kits, Department C-732 B
Hewlett, New York 1155 ga

POEMS And Songs wanted by America's
most popular studio.  Tin Pan Alley,
Broadway Productions Division, PM, Lake
Grove, New York 11753,

VIOLIN and Guitar makers—send for
latest Free Cataiogue of wooos & accesso-
ries. International Vielin, PMO, 414 East
Baltimore 5t., Baltimore, Md. 21202.

GUITARS, MANDOLINS, BANIOS. Coua-
plete stock of Gibson Martin guitars. Free
66 page catalogue, parts and accessories,
Big Savings. New York discount prices.
Send 50¢ postage handling. Eddie Bell
l’l.:%tﬂ. Dept. PM, 201 West 49, New York

CONSERVATION TRAINING

ACCORDION  Manufacturing,  6846-P
North Avenue, Chicago, Illinois 60635.
Concertinas, Hohners, Chromatics, Gui-
tars, Drums. New, Used. Tuning, Repair-
ing. Wholesale Catalogs Free.

PLAYER Piano Fleuutlainigl—ﬁet details
from: Vestal Press. Yestal Y. 13850.

GAME WARDEN, Government Hunter,
Forestry, Park & Wildlife Service an-
nounce job - openings regularly. Prepare
at home for outdoor work, good pay, se-
curity, Complete information Free! Write
North American School of Conservation
MPW, Newport, California 92663,

ELECTRIFY Player Pianos, Pump Organs
Quickly Inexpens vely with Lee Silent Suc-
tion Units. Write Lee Music, 525
Venezia Avenue. Venice. California 90291,

LEARN Banjo. 5-String Bluegrass. No
music. Makes learning easy. Free defails.
giﬁggch. Box 25-M., Marietta, Georgia

POEMS Wanted for new songs, records.
FIVE STAR MUSIC, 6M Beacon, Boston,
Mass. D2108.

GUITAR, Banjo Making books, Plans,
woods, necks, tools. List 25¢. Satinwood,
?agnshﬂ 11th Street. New York, N.Y.

HIFI, TAPES, RECORDS AND
ELECTRONMICS

FREE—FREE—FREE—FREE—FREE—FREE
—FREE Send in for your FREE one year
subscription fo Olson Electronics' fantas-
tic wvalue packed catalog—unheard of
low, low prices on brand name speakers,
changers, tubes, tools, sterea amplifiers,
tuners, CB and other values. Credit plan
available. If you have a friend interested
in electronics, send his name and address
for a FREE subscription also. Olson
Electronics, Dept. JL 260 S. Forge St.,
Akron, Ohio 44308.

STEHE!] Tapas 4 and 8 Track reg. $6.98
w $3.99, Send for catalog. Tapes, 153,
Balhua Isiand, Calif. 02662,

FREE Catalogues, 2000 hard to find un-
usual records. Rose's Records, 128
Breckenridge Lane, Louisville, Ky. 40207.

TAPE Recorders. Tapes: blank, pre-re-
corded, Catalog 25¢, Tower, I.afajette Hill,
Pa. 19444,

ACCORDION Top brands. Buy direct. Tre-
mendous discounts. Trade accepted. Free
brochure PM. Accordion-0-Rama, 874
Broadway, N.Y.C. 10003,

SWISS Musical Movements, Mechanical-
Electrical. Spielman, 131 West 42nd, New
York 1003

WHOLESALE Professional Guitars, Am-
plifiers, PA Systems, Free Catalog.
CARVIN, Escondido, Calif. 92027.

SONGWRITERS: We can help you if you

write Iyrics or melodies or complete
songs. Free literature, MNational ng-
writers Guild, Box Z2076PM, Deland,

Florida (32720).

WE Pa|y All Recording Costs on accepted
material! Need new Song Material for im-
mediate recardlnﬁu Grand Recordine, 1354-
PM Hancock 5t incy, Mass. 02169,

VIOLINS Guitars String Instruments Ola
Or New Instant Strad Tone Or Money Re-
funded. Do-It-Yourself $10.00. 90 Day
Trial $3.00. . Rolex USAF ‘Ret’ P.O.
Box 2381, Las Vegas. Nevada 89104.

CARTRIDGES — Cassettes — Open
Reels (specify). Customized tapes made
especially for you, List 10 selections plus
three alternate choices, Latest—oldies—
45s. Specify titles—artists. Send $6.00,
Postage prepaid. Star Recordings—PM,
Box 1055, El Paso, Texas 79946.

“TRANSISTOR Radio FREE with Cord-

less Record Clock £7.95, Free Catalog.
gfgd:;['t. Box E848A, Burbank, Calif.

LEARN Guitar. Our easy method has
spread halfway around the world. Get your
book now. $3.00. Tom's Music, Box 462,
Boulder, Colo. 80302.

GUITAR MAKING Books.
Woods, Supplies, Accessories.
25¢. Guitar Center, Box
Okla. 74115.

RECORDING Studio equipment, Catalog
%5?303 D55-B, Box 633, Scarsdale, N. Y.

Imported
Catalog
15444, Tulsa,

CONVERT Your cassette to a radio with
cartridge tunmer. Picks up local AM station,
9.95 plus 50¢ post. Free brochure.
oyetal, 14 Queen Cross, Christiansted,
Yirgin Islands 00820,

FREE GIFT CATALOGUE—Mew ‘‘45'" Rec-
ord—%1.00 Discount Certificate—Offer
Limited. Hurry! Rush 50¢ Postage-Handlin
To: Records, Dept. PM-12, Box 35
Mashville, Tennessee 37217,

LEARN To Play the Guitar. Simplified
Instruction Book $1.25. Jack L. Lamb,
Rt. #£4, Box 3018, Lakeland, Florida 33803.

GUITARISTS—Busy? Five minutes week-
Iy, teaches strums. barres, melody, Be-
inner—advanced, Samples, 10¢. Steele's,
ox 114, San Raphael, Calif. 94902.

SONGPOEMS APPRAISED, 50-50 Agree-
ment, Betty's Music Makers, M-12, 945
Central, 5t. Petersburg, Florida 33705.

MUSIC AND MUSICAL
INSTRUMENTS

POEMS Wanted For Songs. Nashville
Music Productions, Box 9001-P, Nashville,
Tennessee 37204,

ACCORDIONS And Amplifiers! Excelsior
and other Famous Makes. Save 50%. Buy
Direct. Factory Distributor. Terms. Trades.
New—Used. Free Home Trial. Free Cata-
log and Discount Prices. Excelsior, Dept.
R, 3147 North Luna, Chicago 60641

FREE, Song Selling Information. Peer-

less Publications, Box 193-A, Bloomfield,
Conn, 06002.

64) POPULAR MECHANICS

CHORD-O-MATIC “Dial™" Guitarists Great-
est Discovery, 1,001 Moveable Bar Chords,
All Positions $1.98. Trebb, 1236-F 18th,
Lorain, Ohio 44052,

309% DISCOUNT Any Name Brand Musical
Instrument. Free Catalog. Freeport Music,
127 F. Sunrise Highway, Freeport, New
York 11520,

$25 PAID For SONGS, POEMS! 50¢ au-
dition fee required. DSS5-E, Box 633,
Scarsdale, New York 10583.

EDUCATION AND
INSTRUCTION

MISSOURI Auction School. Veteran Ap-
proved. Free catalog. 1600-03 Genesee,
Kansas City, Mo. 64102,

MAKE Big Money Investigating Acci-
dents! Exciting, action packed. Car fur-
nished, expenses paid. No selling, No
tedious study. Full or spare time. Train by
mail. Free placement help. Approved for
Veterans. Facts free. Liberty School, 162-1
Cook, Libertyville, lllinois 60048.

LEARN Real Estate At Home, Get your
license. Become a Salesman or Broker.
AFDrm'ed for Veterans. Write National In-
stitute of Real Estate, Inc., 3330-M
Peachtree Rd., Atlanta, Ga. 30326.

PIANO Tuning pays. Big money in spare
time. Learn at home. No musical knowl-
edge necessary., Phonograph, records.
tools and instructions furnished. Elec-
tronic tuning also taught. Free catalo 'ﬁl
Capital_ Tuning School, 3160 S.W. 16
Court, Ft. Lauderdale, Fla. 33312.

BE A Real Estate Broker. Big earnings.
Prepare quickly, easily. Gl approved, Free
Catalog. Weaver School, 3519-P Broadway,
Kansas City, Missouri 64111.

LIFETIME ORDINATIONS. Send stamp for

information.  Church 2207 Cardinal,
Rolling Meadows, 111, 60008
PENMANSHIP Currﬂ:lur. Improve Poor

penmanshig quickly, Details free. Dzment,
Box 2344, St Louis, Mo, 63114,

LEARN Auclioneering. Term soon. Free
catalog. Reisch Auction College. Box B50,
Mason City. lowa 50401.

PIANO Tuning quickly learned wilh
home study course. Diploma granted.
g%ezracan uning School, Gilroy, Calif.

EARN 5125 A week and up. Learn a
trade with a future. Learn auto diesel
mechanics in our shops. You learn with
tools on real equipmenl. Earn wnue you
learn. Many of our graduates earn $125 a
week and up, Write for free bulletin: Dept.
256, Auto  Diesel College., Nashville,
Tennessec arza.

HIGHLY EFFECTIVE home study courses
in Electronics Engineering Technology and
Electronics Engineering Mathematics. Earn
our Degree, Write for Free Descriptive
iterature. Conk's Institute of Electronics
Engineering. (Dept. 10), P.0. Box 10634,
Jackson, Miss. 39209, (Establiched 1945}

USED Courses! Books! List 10(‘. Smith's,
124 Marlborough. Salem. Mass, 01970.

EXTENSION And Post-Graduate Awards
in Philosophy, Arts, Sciences. Botanic
Medicine, Homeopathy, Radionics and
others. 30 subjects. Curricular free (air-
mail $1.00 refundable). Registrar, Sussex
College of Technology. Highfield. DaneHiil.
Sussex, England.

WATCH REPAIRING. Learn 1o repair
American and Swiss watches in spare time
at home. Diploma awarded. Free sample
lesson. No obligation. Chicago School.
Dept. YM, Fox River Grove, Illinois 0021.

DETECTIVE Course. Free Information.
Universal  Detecfives Box  8180-F.
liniversal Citv. California 91608,

HIGH SCHOOL diploma at home. Licensed
teachers. Send age. highest grade com-
pleted for free details. No salesman will
call. Southern States Academy. 53N0 W.
Belifort, Dept. 16-N, Houston, Texas 77035,

(Cenfinwed on norf page)




EDUCATION AND INSTRUCTION
{Confinued from preceding puge)

LEARN Asleep or awake! Records, tapes,
equipment! Free catalog! Drawer PM-400,
Ruidoso, New Mexico 88345,

LEARN Massage. Home study course.
Free details. Massage, Box IBI}-Piﬂ. Quincy
Mass, 02169,

USED CORRESPOMDENCE Courses and
Books sold and rented. Money back guar-
antee, Catalog free, (Courses bought.) Lee
Mountain, Pisgah, Alabama 35765.

EARN College degree at home. All sub-
ts, Alpha Psi Omega, 1161 South
earling Road, Columbus, Ohio 43227,

GET A British Degree. Divinity. Philos-
ophy, Radionics. 35 Courses. Prospectus
free. Brantridge Forest School, Highfield,
Dane Hill, Sussex, England.

COLLEGE Degrees thru extension. State
Chartered, Prospectus Free, Box 682,
Palm Beach, Florida 33480.

SUPERIOR Auction School, Natien's top
Auctioneers own and instruct. Box 1281.
Decatur, 1], 62525,

AUCTIONEERING. Resident or Home
Study Course Free Catalog. MNashville
Auction School, 2004 West End, Nashville,
Tennessee 37203,

FREE Bible course! Degree!
information! 708 Brage, onroe,
Carolina 28110,

Request
North

ASK! Improve Yourself. Personality ques-
tions answered. You become a winner!
$3.00. Counselor, Success Services, Box
985M, Mason Gity, lowa 50401.

LEARN Air-Conditioning, Refrigeration,
Correspondence, Tutoring. Licensed
Teacher. Ruvy, 1202 58th Street, Brookiyn,
Mew York 11219,

TURN YOUR ARTISTIC TALENT INTO $$%!
Complete Home Study Course 20 Lessons
—includes basics, design, layout, finished
art, engineering illustrafion—plus—com-
plete pinm-remunhmg. 42 Jaafs experi-
ence  profusel illustrated, Complete
$89.75 ppd. Until December 31st only, 32
page booklet, “How to make money with
your artistic talent'’ included free with
your order. Satisfaction guaranteed. Rush
check or money order to E&R Graphics,
6703 Riverview Drive, Indianapolis,
Indiana 46220,

PIAND Technology—Electronic _ organ
se“ricin:i_. learned easily at home, G.I. Ap-
T

proved. Free booklet. Niles Bryant School,
Dept. P, 3631 Stockton, Sacramento,
California 95820.

FOR INVENTORS

INVENTORS—If o have an_ invention
for sale, patented or unpatented, write
for free brochure outlining manufac-
turers requirements, royalty rates, Kessler
Egﬁ%ratlun. C-512-F1, Fremont, Ohio

AUTOSUGGESTION, Sleep-learning head-
quarters! Tapes, records, books, Gigantic
catalog free, Research Association, Box
24PM, Olympia, Washington,

PROFITABLE Camera service training at

home, Mational Camera, Dept. PM,
Englewood, Colo. 80110.
BECOME Real Estate Broker quickly.

Economical Homestudy, Prospectus Free,
Howard Schools, Box BS585-A, Kansas City,
Missouri 64114,

COLLEGE Degree at home., Free cata-
Eﬁ!mﬂ.ﬂ,u.. Box 376B, Salome, Arizona

ANSWERED GOD'S CALL. Become an Or-
dained Minister of the Gospel for Christ.
We Ordained Worthy Christians. Calvary
Grace Christian Church, Post Office Box
1674, Fort Lauderdale, Florida 33302.

EARN University degrees through expe-
rience—All subjects . . , details $1.00. . .
St. Matthew University, 1394 Kelton Ave.,
Columbus, Ohio 43206.

EARN Coliege degrees at home. Many
Subjects. FLORIDA STATE CHRISTIAN
COLLEGE, Post Office Box 1674, Fort
Lauderdale, Florida 33302.

OWN Collection agency, “Little Gold
;'233"‘ Franklin Credit, Roanoke, Virginia

“WATCHMAKING"—Approved Correspon-
dence Courses. Watchealing Institute, Box
426-A, Encing, California 91316.

“DISCOVER The Fascinating Underwater
World”" With Buster Byrd. Send $6.00 Far
Diving Manual And Free Snorkel To:
Atlantis Diving School, Box 744, Tacoma,
Washington 98401.

HOME STUDY SCHOOL SUPPLIES. Start
your own business. Complete setup. Write
5.4, Box 2122, Westminster, Calif. 92683.

BECOME Ordained Minister, Free Infor-
mation. Church, Box 191, Auburn, MNew
York 13021,

PIANO TUNING capability self-test. If
qualified, complete instructions cheap.
Reliable. Send $2.50 money order for test,
Box 132 Sherman,

to Morgan Shelton,
Texas 75090,

COLLEGE equivelency test information,
nationally accepted, send 351.00. Mary
Stewart International University, 143 E.
Foothill, Monrovia, Calif. 91016.

COMPUTERS. Begin now preparing for
lucrative, interesting career. Price break-
thruusgi-n. Intmlfu::turg home study course
now $8.50, Taylors, Box 6147PM. Jackson-
ville, Fla. 32205.

PATENT Searches complete and thor-
ough. Related copies Air Mailed with max-
imum speed %6.00. Free ‘‘Protection
Forms' and “Patent Information.” Write
American Patent Search Company, Dept.
%Ehn]éu 14th St.. N.W. Washingion, D.C.

PATENT Application Financing. Free
patent search plan. Global Patent Divi-

sion. 2420 77th. Dakland. Calif. 94605,

U.5. PATENT Office Searches, 234 Broad-
way, Room 3615, New York., Free invention
certificates,

PATENT And invention development by
licensed professional patent engineer and
U.5. Patent Office former examiner, and
enﬁineeﬂng specialists. Your inventions
and ideas engineered for patent protec-
tion and commercial value. Inventions de-
veloped by us negotiated for cash or roval-
ties with our nationwide contacts. Send
for free protection “Invention Certifi-
cates’” and further interesting. valuable
patent information. George Spector, Li-
censed Professional Palent Engineer,
Woolworth Building, New York 10007,

IMMEDIATE Cash, for patent applica-
tions. Free patent searches. Write for de-
tails. Universal Patents, 184-D, Marion,
Ohio 45750,

MANUFACTURERS NEED New Products!
FREE Literature explains “How tp Submit
Your Invention,' Congress Invention Gom.
Bagnzgégic Warner Building, Washington,

INVENTIONS WANTED

INVENTIONS Needed immediately for
manufacturers, For additional information

write Kessler Corporation, C-512-1W,
Fremont, Ohio 43420,
INVENTORS! Sell your invention for

cash or royalties! Our client manufactur-
ers eagerly seek new items. Patented, Un-
patented, Financial assistance if needed.
25 years proven performance. For free in-
formation, write Dept. 15, Gilbert Adams,
hn?'enltion Broker, 81 Wall 5t., New York,

INVENTIONS Wanted. Patented: unpat-
ented. Tremendous manufacturers lists,
Global Marketing Service, 2420G 77th,
Dakland, California 94605.

INVENTORS! We will develop, sell your
idea or invention patented or unpatented.
Qur national manufacturer-clients are ur-
gently seeking new items for highest out-
right cash sale or royalties. Financial as-
sistance available. 10 years proven perfor-
mance. For free information write Dept.
47, Wall Street Invention Brokerage, 79
Wall Street. New York, N.Y. 10005.

INVENTORS! Don't sell your invention,
patented or unpatented wuntil receive
our offer. Eagle Development Company,
Dept. H, B3 Wall Street, New York,
New York 10005,

FREE ‘'Directory of 500 Corporations
Seeking new Products.” For information
regarding development, sale, llcpnslnf‘ of
your patented /unpatented invention.
Write: Raymond Lee Organization, 230-N
Park Avenue, New York City 10017,

INVENTORS! Protect your ideas! Free
“Recommended Procedures.” Washington
Inventors  Service, 422F. Washington
Building, District of Columbia 20005.

WE_ Either sell your invention or p
cash bonus. Write for details. Universa
Inventions, 28-E, Marion, Ohio.

MANUFACTURING

INVENTORS ldeas developed. Research.
Models. Manufacturing. Sales, Free bro-
chure. Since 1942. William Parker, Box
209, Worcester, Mass. 01601.

BUYING AND SELLING
WANTED RubberstamP;. Plastic Laminat-

ing, Printing, Varityping Machines,
DixieGraph, King, N.C. 27021.

INVENTORS: Your ideas and inventions
{patented: unpatented) expertly searched
developed for commercial appeal and
cash/royalty sales to manufacturers by
professional Invention Developer with ex-
cellent record of experience. B.5. Indus-
trial Engineering; United States Patent
Office former Patent Examiner, United
States Government former Patent Advisor,
Second decade reliable service! Member:
United States Council International Cham-
ber Commerce. Free “Invention Record™

and “Recommended Protection Proce-
dure.” Airmailed! Write: Raymond Lee,
Invention Developer, 230P-Park Ave., New

York City 10017.

FREE PAMPHLET: *‘Tips on Safeguard-
ing Your Invention." Write: United States
Inventors Service Company, S01P Thir-
%eueurgg Street N.W., Washington, D.C.

PATENT Searches, Including copies of
related U. S. patents. Inventors, attorneys,
manufacturers use our “worldwide' air-
mail service! “‘Invention Record’ form
and “Information Every Inventor Needs'.
Sent Free! Hayward Company, B98P
gatjlﬂlal Press Building, Washington, D. C.

SAVE FEES! Prepare and file your own
patent applications. Detailed instructions
and forms only $10.00. Inventors Aid, Box
18113. Cleveland, Ohio 44118,

BUY IT WHOLESALE

HEARING Aids, Batteries, Wholesale.
Catalog 25¢. Fiston, Box 1444, New
Preston, Conn. 06777,

WORLD'S Lll;ﬂt!t wholesale dropship
sources. U5, foreign. Factory suppliers
dropship direct to you or customers.
Mow!, have vour own catalog for pennies.
Free details, International Buyers, Box
16386-M, Portland, Oregon 97233,

BARGAINS! Buy wholesale and below.
Name brands. Appliances. furniture,
sports equipment, televisions, camaras,
watches, jewelry .thousands more. Huge
discounts to $1.000,00 on new automo-
biles. All makes. Free details. Write today:
Worldwide Bargainhunters, Box 730-A.
Holland, Michigan 49423,

POLYETHYLENE BAGS—New wholesale
catalog. 300 stocked sizes. Lowest ever
rices. Catalog 20¢. Dealers wanted.
""?,"' 78210 Enterprise, Newark, Calm.
94560.

BARGAIN ENCYCLOPEDIA. 50,000 low
cost items, $2.00 Postpaid. Winchester
Enterprises, 2807PM Hargrave Street,
Philadeiphia 19136.

{Continued on nert page)
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EXPORT-IMPORT

JAPAN: 1200 Products Directory. Illus-
trated Manufacturers’ names, alﬁress:s.

3.00. Send cash. Yamagata Office.
f‘nzin Bidg.. Marunouchi. ﬁ:alyn. e S5

VALUABLE Guide To Over 1,000 Mew
York Importers um $2.00, Universal En-
terprises, Dept.-PM, 103 Park Avenue,
MNew York City 10017,

FOR THE HOME

INFORMATION DOOR BELL. Displays six
!!Ehte!s (simply changeable) messages

ON'T DISTURB" etc., while disconnect-
ing bell. Easy installation. Only $3.99.
Grace Rosen, 243 Wortman Avenue. Apt,
1E, Brooklyn, New York 11207,

OF INTEREST TO WOMEN

$150.00 WEEKLY Possible Addressing
Mail For Firms. Start Now! Send Stamped
Addressed Envelope. Davis, Box 6992-PM,
Phoenix, Arizona 85005.

$500.00 MONTHLY Possible—clipping
news at home. No experience. Send
stamped-addressed envelope. American,
Excelsior Springs, Mo. 64024.

WOMEN! Make big money at home.
$10.00 profit in an hour pnss‘mn with in-
visible mending. Make holes, tears dis-
appear from clothing fabrics. Steady year-
round demand from cleaners, laundries,
homes. Details free. Fabricon, 1533
Howard. Chicago 60626,

HOW To make money writing short
paragraphs, Information free. Barrett, Dept.
C-27-K3. 6216 N. Clark, Chicago 60626,

DRIVE Mew car, wear new clothes, buy
color TV. Get daily cash income. Put spare
hours to work. Write for 5 months free
suhs::nxtinn Opportunity Magazine, see
hundreds easy “I-F to make money.
Opportunity, 1460 Hancock Center, Dept.
17-M0, Chicago 60611.

HOME Newspaper clippers needed. $500
monthly possible. Details free. Foster,
272-MA12, Brooklyn 11235.

$6.00 PER DOZEN Pald Lacing Baby
Boots, Baby Moks! Write: Cowboy, Warsaw
9. Indiana. 46580.

£46.00 DAILY Possible—addressing—

stuffing envelopes l;iymriter or longhand),
Information: Send stamped, addressed
envelope. American, Excelsior Springs,
Mo, 64024,

WANTED!  Addressers — Commission
Mailers. Stamp required. Ooton Distribu-
tors. 4120-P Duke Drive, Portsmouth, Vir-
ginia 23703.

HOUSEWIVES, Teachers, students. of-
fice workers. | u need extra cash each
week but household or other duties pre-
vent -;Inu from taking a part-time job,
learn how you can earn by accepting or-
ders to Popular Mechanics, Good House-
keeping and all other magazines. No ex-
perience needed. Write Popular Mechanics
Room 12W, 250 West 55th St., New York
19, New York.

HOMEWORKERS' Good
profits. Free details. Roland, 10-V Lake-
view, Hammontan, N.J., 08037.

HOW To Make $1.00 A Page Tyoing
Mames. For Details And Free Gift. Rush
50¢ To: Secretary, Box 3536, Nashville,
Tennessee 37217.

$25.00 HUNDRED Home Mailing! Every-
thing supplied. Sample, instructions plus
your listing with 1.000 additional firms,
31.00 Poslage., Handling. Kirkman-PML,
POB 7. Hallandale, Florida 33009,

£350, MONTH. ADDRESSING! Details:
Mail stamped envelope and 25¢& Write!
Egﬁ, Box 1161CC, Battle Creek. Mich.

Paint novelties.

HOMEWORKERS! $100.00 “‘EEII?‘ ad
dressing for firms. Begin immediately. De-
tails—send stamped, addressed envelope.
Hamilton, 272-TM12, Brooklyn 11235,

64L POPULAR MECHANICS

HOLIDAY Pie, Delicious Lemon—Lime
Flavor. Recipe $1.00. Recipe, 180
Washington Pkwy., Stratford, Conn. 05497,

$150.00 WEEKLY! Firms need home
workers immediately! Listings, (Instruc-
tions, $£2.00. Schoen, Box 1963-P, Chicago,
Illinois 60690.

GIFT SHOPPING

FREE Imported gift and free
log. Write Tolliver Company, 1634 Stearns
Drive, Dept. NYA, Los Angeles, California
90035. Hurry offer limited.

FREE Catalog Distinctive Gifis for all
ages convenient Mail order, General
Delivery 1, Jellico, Tenn. 37762.

FREE Catalog For DISTINCTIVE GIFTS.
Wm. Rodgers, n’fa Grove Street, Elizabeth,
New lersey 07202.

. PROTECTION! Sleep safely when travel-
ing. Installs in seconds. No tools needed.
Hotel, Motel, Home can't be opened with
pass key. Can't mar door or frame. Satis-
faction guaranteed. $1.50, we pay post-
age. Edmar Gifts. 27 Prangs Lane, New
Castle, Delaware 19720.

FANTASTIC! New! All Occasion Person-
alized Gift for everyone. Sample 25¢ coin,
Smith, 1241-F Sunset, Cornwells Heights,
Penna. 19020.

FREE CATALOG of Unique Gifts. Trade-
winds Enterprises, 181 Schoolhouse Road,
Albany, New York 12203.

KEY-CHAIN with genuine silver dollar
$4.95. Christmas giftgiving special, ten
for $45.00. M. Tiitus, Box 259, Menlo
Park, California 94025,

FREE Catalog of imported Swiss watch-
es5. Includes chronographs and diving
watches. From Tolliver Company, 1634
Stearns Drive, Los Angeles, California
S0035. Hurry supply limited.

ift cata-

CHEMICALS Apparatus, Biclogy and
Model Rockets. Both Catalogs for 50¢.
Sheard Science, Dept. PM, Columbus,
Wisconsin 53925.

EVERYTHING You Want And Need—
Chemistry, Biology, Astrology Catalog 35¢.
Boulevard Laboratories, 3114 East 83rd
Street, Chicago, Illingis 60617.

TRANSISTORIZED TESLA COIL FLA.H&
ELECTRONIC SLIDE RULE PLANS, $2.
Each. S.B.E. Box 3306, Lawrence, Kansas

CATALOGUE OF THOSE VER-RY HARD-TO-
FIND PRODUCTS AND BOOKS, 35¢. THINGS
that go boom, Things that go Zoom, plus
other GOODIES. HKenrus-C, Box 158M
Staten Island, New York 10309.

10,000 FORMULAS. Gigantic reference,
200 pages, 2%2" thick, hard cover. Every
conceivable mixture, compound in Indus-
try and Science, Only $6.50. Kenrus-H,
Box 158, Staten Island, New York 10309.

BIG BANG Cannons. Safe, Harmless. Cel-
ebrate Fourth. Nine inch $8.50:; Seven-
teen inch $14.50; Twenty-five inch $19,95.
Bangsite (Ammunition) 60¢. Catalog 25¢.
Bilton PM, River Edge, New Jersey 07661.

FORMULAS, PLANS, ETC.

“MAKE Quality PAINT. Kit containing for-
mulation, instructions. ingredients %6.50.
Ii':;iéalc Box 127, MNorth Wales, Pa.

SEVENTY-FIVE One and two Ingredient

Marketable Formulas, Complete Instruc-
tions. Satisfaction Guaranteed. $1.00
Camfields™-A, Box 1746, Indianapolis,
Indiana 46206,

ANY FORMULA—S$5.00. Catalog—Man-
ufacturing Treatise 25. Belfort. 192 N.
Clark, Chicago 60601.

WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewelry, Gold
Teeth, Rings, Diamonds, Watches, Silver,
Platinum, Mail Articles Today. Free gift
with information. Chicago Gold & Precious
E!tfég!’s, 6 E. Monroe, Dept. 458, Chicago

WANTED: Gold, silver, platinum (an
form). Information free. Wilmot's, 106
Bridge St.. Grand Rapids. Mich. 49504

PLASTICS

CASTOLITE Pours like water, hardens
like glass. Without heat. Embed natural
flowers, photos, coins. Many other money-
making projects. Manual 25¢. CASTOLITE.
70/101 P, Woodstock, 11l. 60098,

CRAFT Kits—Supplies, Casting Resin,
Molds, Cookin' Crystals, Dippity-Glas, etc.
New enlarged catalog—50¢ (refundable),
Specialty Products, Dept. 7, 731 Brooks
Road, Muskegon, Michigan 49442,

CASH Immediately for old goid, jewelry,
gold teeth, watches, diamonds. silverware,
spectacles, platinum, mercury. Free infor-
mation. Rose Industries, 29-A East
Madison, Chicago 60602,

WATCH And clock repairing books. Free
ca_tsluE. Morth American, Box 77-AZ, Fox
River Grove, lllinois 600z1.

HEARING AIDS

HEARING Aids below wholesale, Regu-
lar. eyegiass, completely hidden models.
Smallest. most powerful. Free home trial.
No Salesman will call. Free details. Write
I;r?e[-}slté:&m. Box 10880, Houston. Texas

SAVE To $500.00, Rhodes Hearing Aids,
Box 518, Paducah, Ky. 42001.

EPOXY Adhesive, white, black, wvivid
rainbow colors, tremendous strength, all
pigments, complete 4o0z. kit. $2.98. Qual-
Tek, Dept. 1613, Box 4923, Clearwater,
Florida 33518.

PLASTIC, DECORATIVE, Mother-of-Pearl
Chips Wholesale. Use for plastic embed-
ments. Use in making beautiful table tops,
wall paneling, Decorative Novelties, Send
.25 cents for Price List. Apco, P.0. Box
282, Metropalis, Illinois 62960.

TREASURE FINDERS

SEARCH Metal Detectors. Solid state,
Sensitive. Operate underwater. Fres |iter-
ature. Search Electronics, Box 8396-A. St.
Petersburg, Florida 33738.

HEARING AlD5—Batteries—Repairs
Wholesale! Aid Center., Box Z, 4
Petersburg, Florida.

% SCIENCE AND

CHEMISTRY
LASER PISTOL—$1.00. How to build
PHASER PISTOL—S51.00. MOON MAN (RO-
BOT), Build now. Complete plans $2.00.
add 25¢ postage.) New catalogue—25¢.
oy Davis Laboratories, Dept. PM. 118
H;;zr.ézndams Street, Jacksonville, Florida

LABORATORY Supplies at discount
prices. Catalogue—35¢& Deluxe Scientific;
Manitowoc, Wisconsin 54220.

_CHEMICALS And apparatus for indus-
trial, analytical, and private laboratories.
r.ataiof mii Dept. M-50. Biological Supply
[i‘.gh.z& 76 Mt. Hope Ave., Rochester, N.Y.

FREE TREASURE GUIDE! Fact-filled col-
lectors edition: send 50¢ for postage.
Also request free literature on_ultrasen-
sitive. professional Fisher Detectors.
FISHER RESEARCH, Dept. PM-12, Palo Alto,
California 94303.

FREE 128 Page detector catalog. Gen-
eral Electronic Detection Co., Box 67,
Bellflower, California 90706.

“FIND Buried treasure with revelution-
ary patented, analytical metal detector,
Features push button and automatic tun-
ing, negligible ground pickup, greatest
range. Free catalogue. Gardiner Electron-
ics, Dept. 9, 4729 N. 7th Avenue, Phoenix,
Arizona B5013."

POWERFUL Metrotech
gold, silver, coins, relics. Moneyback
uarantee. terms, Free information. Un-
erground Explorations, Dept. A, Box 793,
Menlo Park, California 94025

(Continwed on next page)
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TREASURE FINDERS
(Continued from preceding page)

“TREASURE BOOKLET, Excellent informa-
tion on treasure hunting and metal de-
tectors. Send 25¢. BOOKLET, Dept. PM-12,
Box 243, San Gabriel, California 91778.

TREASURE Hunters! Prospectors! Relco's
new instruments detect buried gold.
silver, coins, mlnerals histnrlnal re1|r.:s
Transistorized. Eh pound, $19.95
up. Free naialu ico-A40. Box 10839,
Houston, Tezas

TREASURE, Gold, silver, relics. MNew
1971 detectors now available. Free infor-
mation. Excelsior Electronics Company,
7448 Deering  Avenue, Canoga Park,
California 91303.

LEARN Sign painting at home, Free tal-
ént test. Ben Kerns, Box E12-PM, Green-
ville. 5.C. 29601.

“HOW TO MAKE MONEY WITH SIMPLE
CARTOONS""—Everyone who likes to draw
should have this book: FREE. Write
Cartoonists’' Exchange, 912 Pleasant Hill,
Ohio 45359,

PRINTING AND SUPPLIES

WHOLESALE Sources Directory $2.00
gpg,s EShe.-p’s, Box 980, Pablo, Montana
9855,

QUALITY Business Forms, letterheads,
envelopes. Economical, Samples, Burnfin,
Weaubleau, Mo. 65774.

MAKE MONEY IN ART. Free brochure
outlines 15 ways. Write American Studios,
Dept. PG, Spring Park, Minn, 55384.

MODERN Cartooning taught by mail.
Write for free brochure. Cartoonerama—
Box Z-263, Branford, Conn. 06405,

MAKE Moneymaking Signs, Professional
Instructions! Letter Patterns! Paulow,
1935 Stardust, Waukesha, Wis. 53186,

NEW Canadian oil leases. $1.00 acre.
Free information. Morthern, Box 70-FT,
Montreal 206.

TREASURE LOCATORS MOST COMPLETE
LINE. FREE [INFORMATION. TESOROS,
APARTADO 7-348, MEXICO 7, MEXICO.

SIGN Painting Matthews® big new 18
lesson course %5.00 postpaid. Circulars
free. Sign Book Co., 470 Dak Street, St,
Louis, Mo. 63119,

SIGN Famtmz—l.atest Free l:atalugue
explains  everythi ngM write: Kaufmann
Supply. Centertown, Missouri 65023.

YOU Too! Can Find Treasure What Oth-
ers Missed. Send $1.00. Kems, 14039 Don
Julian, La Puente, California 91746.

METAL Detectors by “Mod” Mid-Ameri-
can manufacture presents the lightest
electronic detectors manufactured. Units
16 to 22 ozs. utilize any search head
from 4" to 36"—under water, tooc. From
$29.95 tp $298.00. Marless Enterprises,
2861 Church Street, Stevens Point,
Wisconsin 54481,

GOLD Panning Book, Catalog 50¢. Re-
fundable, Miner's Exchange, Box G64PM,
Nampa, Idaho 83651.

TREASURE LOCATORS—Powerful, Detects
Coins, Minerals, Treasures. Catalog, Hunt-
ing Tips Free. Dajco, Dept. G-2, Box 2812,
Santa Clara, California 95051.

GOLDAK Treasure locators—Pleasure
and profit in a hobby you'll enjoy. Find
coins, relics, gold, silver. Charge on
Bankamericard. GOLDAK, Dept. PM 1101-A
Air Way, Glendale, California 91201.

PRECIOUS STONES AND
MINERALS

500 POLISHED Gemstones $5.00. Tum-
blecraft., 5401 James MNorth, Minneapolis,
Minn, 55430.

EARTH Science Rockhound Magazine.
Subscription $3.00. Sample $.40. Box-550-
PM, Downers Grove, 1il. 60515.

500 BEAUTIFUL POLISHED GEMSTOMNES
1.50. Floodstones, P.0. 1673, Fremont,
alifornia 94538.

START A MINERAL AND ROCK COLLEC-
TION! Send for large illustrated catalog
listing hundreds of minerals, crystals,
rocks and geological oddities. Send today
only $1.00 (refundable)! FREE RUBY CRYS.
TAL WITH EACH CATALOG! FILER'S
MINERALS, Box 487-ML, Yucaipa, Calif.

ADVERTISING AGENCIES, ADV.
SERVICE, MAILING LISTS

ADVERTISING Ratebook leading news-
papers, magazines, 25¢. Chicago Advertis-
ing Agency, 2B-E Jackson., Chicago &0604.

MAILING Lists most all kinds 1000
£5.00. Free folder Your circulars mailed
g%i:?ﬂ 1000. Dixie Mailers, King. N.C.

TYPEWRITERS, DUPLICATORS,
OFFICE EQUIPMENT

FREE Plan. Start printing, lettershop.
Offset Presses. Mimauﬁranh cnpg ma-
chines. DixieGraph. King, N. Car. 27021

RUBBER STAMPS AND ﬂFFIEI
SUPPLIES

POCKET Stamp, Self-inking, 3 lines $1.00
Christmas Stamps $.75. Martinhouse, 2052
East 24th, Brooklyn, N.Y. 11229,

FREE 40 Page catalog. Rubber stamps,

office supplies. Youngers Stamp Shop,
Princeton, lowa 52768,
ADDRESS Stamp B5¢. Signature 52,80,

Catalog, Carol's, McLoud, Okla. 74851.

HARD TYPE. machines, supplies for
making rubber stamps, buy direct from
manufacturer. Barco Tg'pa. 237
S, Evergreen, Bensenville, 111, 60106,

SAV-U-MOR 3-line address stamp $£3.95
value, Only $2.00, Free Brochure, Box
2834, Fullerton, California 92633.

CRAIG, Box 511, MT, VERNON, ILLINOIS
62864 Process Stamps, All Kinds,

PRINTING PRESSES, RUBBER
STAMP OUTFITS

MAKE Your own self-molding rubber
stamps and printing cuts. Plexirubber,
Argyle (-1-), Wisconsin,

RUBBER Stamp manufacturers supplies.
Presses, starting outfits. Best prices, ser-
vice. Catalog. Jackson Supply. Box 443A,
Franklin Park, Illinois 60131.

GET Free catalog no serious rockhound,
gem cutter, jewelry maker, hobbyist or
craftsman can be without. Full of bar-
ains, exclusive items, low prices from

argest suppliers and authorities in the
reld Free new catalog just off the press,
Baurs for the asking. Write Grieger's,
ept. C-12, 1633 E. Walnut, Pasadena,
California 91106.

CARTOONING, COMMERCIAL
ARTS, SHOWCARD & SIGN
PAINTING

£200.00 MONTHLY Sparetime possible
making signs, posters, silkscreen printing.
Learn qulch!r—easxr instructions. Infor-
mation free! Hampton 108PM, Box 112,
Mew York, N.Y. 10012,

SIMPLE-X RUBBER STAMP PRESSES. hy-
draulic operated, electrically heated. Sizes
5*xR"Y, 87x12", 10"x15", Starting outfits.
Orders for presses, supplies shipped day
receijved. Free catalog low supply prices.
Custom Manufacturers, 406-F East Elm,
Springfield, Mo, 65801.

PRINTING Presses, pe, supplies.
Lists, 5¢. Turnbaugh Service, Mechanics-
burg., Pennsylvania 17055,

TYPE Catalog Mo. 12, 120 pages. Send
One Dollar. Deductible First gr. Acme
Type. 732 Federal, Chicago. lllinois 60605.

SAME Day shipment on rubber stamp
supplies. Revised wholesale price list No.
7 free. Star Stamp Supply, 732 Federal,
Chicaga. I, 60605,

COMPACT 23 lesson Cartoon Course and
Cartoonist's Magazine. %$2.00. Hartman,
Box 30367, Lincoln, Nebraska 68510,

RUBBER Stamp outfits, supplies. Kiewiet,
ﬁ%g?ﬂamey Road. Kalamazoo, Michigan

AMAZING Business grinting values. Quo-
1aimgzs&2§nnt Shop. Box 576, Greenville,

FREE Literature. Address Labels, Busi-
ness Cards. Printing, Rubber Stamps:
{tu;éigii's. 552 West 0'Connor, Lima, Ohio

DISCOUNT Printing Catalog for Stamp.
Gables, 405 Clifton, Glenshaw, Pa. 15116,
QUALITY PRINTING—Offset. Since 1945,

Free 24 page catalog! Napco Press,
1744-P Bath Avenue, Brooklyn, N.Y. 11214,

DISTINCTIVE *“Embossed’’ Letterheads.
Inexpensive. Postpaid. Universal. 226-D
Myrtie, Scotch Plains, New Jersey 07076,

8 HOUR PRINTING—Free Booklet ‘‘Se-
crets of Cutting Printing Cost.” Nationwide
Printing, Atlanta, lllinois 61723,

BUSINESS CARDS Raisen Letters $5.65
Thousand, Like Engraved. Free Samples.
Kavanagh, Box 1222, Brooklyn, N.Y, 11202,

OFFSET Printing. Free catalog, Speedy
Print, 1906 Swede, Norristown, Pa, 19401.

GUMMED LABELS
1000 GUMMED Address Labels $1.00.

Walt's, Box 966A, South Bend, Indiana
46624.
1000 HANDY, Gold Stripe, Address

Labels (3X1¥%) $1.00. Alros, Box 11083-
E12A. San Diego, Calif. 92111.

500 DELUXE Address labels. Address and
zip code in attractive script type with
rich handsome monogram in Oid English
text. Three lines. $1.00. Robert Witt,
813-A Laramie, Wilmette, Illinois 60091.

1000 GUMMED Address Labels $1.00.
Lea House, 3112 Wenatchee, Dept 3C,
Bakersfield, Calif. 93306,

REMAILING SERVICE

ILLINOIS Remails 25¢ each. Confiden-
'tEiﬂ?napendable. Box 145, Aledo, Illinois
1.

MICHIGAN Remails 1/25¢. Additional
services. Motor City, Drawer 890,
Dearborn, Michigan 48121,

MIAMI  Remail EEE, Monthly rates.
Marle. Box 1266, Enral ables. Fla. 33134.

CONFIDENTIAL MNew York City mail ad-
dress $3.00 month. Remails 25¢, Defalls
lﬁleuejﬁﬂirnhan, 152 W. 42, New York City

SECRET. Receivine—forwarding. Discreet
and confidential. Remail 25¢ single. Mail
Forwarding Service, 8050 5. Main, Houston,
Texas 77025.

RECEIVING—Forwarding. Monthly Rates.
Hedﬁneth. 406-M, South Second, Alhambra,
Calif. 91802,

SEATTLE Remails 25¢. Dependable, con-
fidential. Toppers, P.O. Box 897, Seattle,
Washington 98111,

AFRICAN Airmails. Confidential. Reli-
able, Reference, Standard Bank Mew York,
South Africa Remails $1.00. Colorful Post-
cards 4 for %1.00., Box 3923, Durban,
South Africa.

PHOENIX, Remailing, Forwarding, Con-

fidential Valley of the Sun address. Troen,
Box 2386, Phoenix, Ariz. 85002.

NIAGARA FALLS—BUFFALO. NEW YORK
—Remails 25¢. MULTI-Colored Cards Ni-
agara Falls—7—%1.00. Receiving—For-
warding—Special Services—Inquiries In-
vited. 5. 5. Sprague, 260 Prospect Avenue,
Buffalo, New York 14201.

FIRST Month's  receiving-forwarding
fz’;;ﬂ Wright, Box 2112-M, Asheville, N. C.
2.

(Continned on nert page)
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REMAILING SERVICE
(Condinued from preceding page)

INDIANA Remails 25¢, $3.00 Monthly.
Arwginski, 107 E. Locust, Vincennes
Indiana 47591.

NEVADA Remail, guaranteed, indicate
Las Vegas or Boulder postmark, 25¢,
souvenir postcards, Box 5321, Las Vegas,
MNevada 89102,

MIAMI—Individual and Business. Con-
fidential, Reliable. Weyant, Box 245,
Miami, Florida 33165,

ALASKA Remails 25¢. Scenic postcards.
g!éatl:grlsun. P.0. Box 552, Kodiak, Alaska

MIAMI BEACH Remails 25¢. Monthl
Rates. Special Services, Reeves, Box 67,
Miami Beach, Florida 33139.

TIMELY Remailing 25¢. Confidential,
Fascinating Postcards. Schoen, Box 1963
P, Chicago, lllinois 60690,

SPECIAL SERVICES

RUPTURED. Relief and comfort. No un-
derstraps, elastic or steel. Write Hand-
Lock Products, Preston 4, Ont.. Canada.

_ ARE YOU REALLY SINCERE about want-
ing to find a m.lrriagu partner? SOCGIAL
I DUCTION SERVICE, P.0. Box 1547,
Eugene, Oregon 97401,

T00 Many Debts? Want to lower your
payment and pay off the bills? Write
Continental, Dept. PM. Box 2116, East
Chicago, Indiana 45312,

STOP DRINKING. Proven plan, send
g%[; Nodrink, Box 866, Clute, Texas

SUBCONSCIOUS Conditioning remakes
personality while you sleep. Free details.
Sleep-Learning, Box 24N, Olympia
Washington 98501,

FOLLOW That Car.
Equipment. Free Literature,
Miami, Florida 33168.

SERVE Christ. Become an Ordained Min-
ister. Write Holy Light, Dept. D, Box 4478,
Pittsburgh, Pennsylvania 15205.

Electronic Trailing
Box 220,

INFORMATION On anything.
Research Specialists.
Elmhurst, N.Y. 11373.

PERSOMNAL

BORROW Up to $1500 by mail on con-
venient terms! State licensed. Postal
Finance, Dept. 17-T, 200 Keeline Building,
Omaha, Nebraska 68102,

Ferguson
<45 Vietor Ave..

IMPROYE Your Personality! 110 Page
Book—"'Dynamic Thinking" Shows How.
Send $1.00 WB-113. Helen Long, 2956 N.
Wilson Avenue, Decatur, lllinois 62526.

WITCH Certificate, Spiritualist, Evan-
gelist, Palmist, Astrologist and Ministers’
Ordination Certificates. Two $1.00. Free
List. Brundage Forms, Box 9966, Atlanta,
Georgia 30319.

SECRET Law Wipes Out Your Debts. To
$15,000 in 90 minutes. Clear credit, Free
g;g‘l]s. Counselor-7. Kerrville, Texas

STOP Burglars! Lokalarm Only $7.00,

Free Details. Lockbox 35178, Chicago,
llinois 60635,
BORROW Up To $1,600 By Mail. Money

on your signature for any purpose. Write:
Budget Finance Company, De':.\t. RB-0145,
%ﬁ?ﬁ"’ National Bank, Omaha, Nebraska

ORIENTAL Catholic Girls Seek Gentle-
men. $1.00 brings photos, aﬂdﬂlcatian.
complete details. Pacific, 406-M Second
5t., Alhambra, California 91802,

SAVE MONEY! HOMEOWNERS Insurance
benefits explained. Major policies com-
pared. Write Alco, Box 11594, Phoenix,
Arizona 85015.

ELECTRONIC EAVESDROPPING, Revealing
report tells everything—99¢. Detectives
Research, 1336-RP erman, Alameda,
California 94501.

_. ORGANIC Supplements for health, vital-
ity. Details. B. Bodewig, Box 381, Coos
Bay, Oregon 97420.

MAKE YOUR WILL. Get 4 Will Forms
and attorney's informative book. $1.00.
Legal Forms Company, Department 124,
gggﬁﬂuardi-n Building, Detroit, Michigan

LONESOME? | HAVE thousands of single
women. Tell me what you want. I'll send
her name and picture. Help Company Club,
4554 Broadway, Chicago, lilinois 60640,

BIBLE Questions answered. Stamped en-
velope, lon, 17167 Bentler, Detroit,
Michigan 48219.

SECRET LOANS BY MAIL. Borrow S100
to $1500 for any reason in absolute
privacy. No interviews, no endorsers, no
co-signers. Fast service. Write Dial
Finance Co., Dept. M-214, 410 Kilpatrick
Bldg.. Omaha, Nebraska 68102,

INVESTIGATORS. Latest slectronic Alds.
11500-P NW 7th

Free Literature. Clifton.
Ave.. Miami, Florida 33168.

WINEMAKING . . . Grape, Elderberry,
Dandelion, Frozen Juices, elc. Brewmas-
ters' secrets revealed! Powerful Methods!
Instructions, Recipes, and Supplies Cata-
log, $1.00. Continental, Box 11071 PL,
Indianapolis. Indiana 46201,

WINEMAKERS Yeast. Recipes & Cataiog
Eig? 2i»‘[raus. Box 451-L. Nevada. Missouri

ORMAMENTAL Iron designs. Book of
1600 beautiful, practical designs for rail-
gt S S 1380 WL

unnin m, i) esl.
Lake City. Utah B411%,

WINEMAKERS. Free illustrated catalog
of yeasts. equipment, Semplex, Box 12276.
Minneapolis. Minn. 55412,

IDENTIFICATION CARDS—Send stamped
self-addressed envel:'r;a for free samples
& details to: EC.SM., P.O. Box 12117,
Las Vegas, Nevada 89112,

BOOKS On antigues and their prices,
Free circular!! P. Warman Publishers.
Uniontown, Penna. 15401.

HEARING Aid batteries wholesale. Free
list. Habs, Box 51. York. Penna. 17405.

BURGLAR Alarm. Book $6.95, Catalogue
ﬁl_.m. Sootin's, 321 Morthwest Third Ave.,
iami, Fla. 33128.

WINEMAKERS: 60 page book of easy
recipes for making fine quality wines from
grapes, peaches, gooseberries . , . even
rhubarb, for ||:|||1I1rzl 9¢ a bottle; and com-
plete supply catalog. Send 25¢ to the

DANDRUFF, ITCHY SCALP. THINNING | home wine making pioneers: Wine-Art,
HAIR? Thousands helped! $1.00 (refund- | Dept. PM, 4324 Gea Blvd., San
able) ORCO, Box 1211, Orange. Calif. | Francisco, Calif. 94118 | stores across
92668, the country).

GREAT New “‘put on", wigs for men, the CREDIT CARDS! Receive all kinds, fast,
latest entry in men's world of fashion, 22 | easy. Get new credit without inmtlF
exciting colors. Details free. F & N | tion! Continental. Box 996-P, Hallandale,
Ejshiuns. t. , Box 34, Glencoe. | Florida 33009,

nnesota

OUR Restless Dying World Soon To Be
Replaced With Life. Health and Justice For
All. Free Literature. E. Helderman, 1517
Dunklin, Cape Girardeau, Missouri 63701.

WANTED—MISCELLANEOUS

WE Buy Bottles, Coins, Antiques, Books
fruit jars, magazines (anything). Send
$£1.00 {refundable) for Huge Buying Lists.
Schroeder's, R-4, Paducah, Ky. 42001,

MERCURY. Gold, Silver, Platinum; Ores
assayed. Wholesale Terminal, Morwood,
Mass, 02062.

STAMPS And Coins Wanted. New ser-
vice gets you high prices. Particulars free.
g;??f Box A , Treasure Island, Florida

MISCELLANEOUS

SAVE Water And Reduce Septic Tank
Problems. Details Free. Watr-S5avr, Box
481A, Altadena, Calif, 91001.

EXCITING Contests! Cash prizes! News
i ‘ncome pportunities, Send 35 s
ra income op nities a
large, addressed. stamped envelops to:
ALAMOSSCO, Dept. PMA, Box 1196 GPO,

New York, NY 10001.

CIGARETTE Shredded Smoking., Snuff,
Twists. Free Samples. Stoker's, Dresden,
Tennessee 38225,

PITCH (Setback or Hi-Lo-Jack). Tips for
beginners and strategy for serious play-
ers, $2.00. McHomey, 1271% West Broad,
Westerly, Rhode Island 02891.

SUFFERING From Arthritis? Try Ginseng;
InfarrnEtion Free. Write Ginseng, Asheville

CIGARETTES 12¢ a pack. improved roll-
er makes 20 filtertip, plain. king or regular
for 12¢. Facts free. Green River Tobacco,
Box 954, Owensboro, Kentucky 42301.

MAKE NEW FRIENDS Worldwide. Meet
lhmaq;ea minded Girls through our illus-
trated Catalog. 1200 Ladies’ Fotos and De-
scriptions $2.00. 1. C. B., Box 12, Sta. O
Toronto, 375, Ont. Canada.
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PSYCHEDELIC Catalog of Posters, Light-
ing. Jewelry, Etc. Send 50¢. Hole, 6055
Lankershim, N. Hollywood. Calif. 91606,

YOUR Name sent to 1000 importers. pub-
lishers, mailers., wholesalers. etc. on our
mailing list. Year $1.00. Dixie Mailers,
King. N. Car. 27021.

WINEMAKING Kit—54.98 Free Catalog
and recipes. JIMDANDY,
Cincinnati, Ohio 45230.

BILLIARD CUES & Accessories Free De-
tails. Murphys’ Cues, Box 5352, Santa
Maonica, California 90406,

KEY BEAM LIGHT For House Or Car Dark
Key Holes. Booths Mail Order Products,
!ﬁz%snﬂa J Ens, Birmingham, Alabama

Box 30230M,

MAKE YOUR WILL: Kit includes 4 will
forms_ and attorney's easy to follow in-
struction book. $1.00. Blackstons Press,

Dept. P11, Box 564, Deleon Springs,
Florida 32028.
WINEMAKERS: Free illustrated cata-

logue of books, yeasts, equipment, Werth
EL;:EE Box 1902-E, Cedar Rapids, lowa

YOU CAN Beat the races. Instructions
gleaned from forty years handicapping and
study of methods, books, by other pro-
fessionals $2. Box 172, Bay St Louis,
Mississippi 39520.

SMOKING Want to STOP? For psycholog-
ical aid send address, $§1.00 to Box 2733,
Springfield, Massachusetts 01101,

TRUE Hourly Operating Costs For Over
50 Home Appliances, $1.00. Mack, Box
254, Milton, Massachusetts 02187,

DRIVER'S License, Birth Certificate. H.5.
& College Diplomas, Marriage & Divorce
Certificates—Blank Forms. Fill them in
yourself. Highest quality you can buy! Con-
fidential. 3 day service! $2.00 each; any
four—$5.00, postpaid. Formeo,  Box
834D-E, Warren, Michigan 48090,

“FREE!" Exciting new illustrated cata-
log_of unusual fﬂ'ts & novelties. “‘Free!"
Coffco, Dept. P-100, Box 522, Lake Zurich,
Illinois 60047,

BIRTH Certificates. Marriage Certifi-
cates. Diplomas! 2 blank forms $1.00.
Sample 10¢. Standard Forms, Box 482-M.
Washington, D.C. 20044.

YOU Don't have to be a Connoisseur to
make wine at home. Arborhouse makes it
easy and fun for you. Send for illustrated
free catalog. Arborhouse, Dept. E. 8007
Douglas Ave., Racine, Wisconsin 53402,




] IEE_RERE W
CHEYENNE

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
seats and console
available, too.

Most V8 power.
Biggest standard 6.

No other pickup can
top Chevy’s V8 power
availability. Up to 400
cubic inches. by
y bi
thangger
Chevy's
standard
250 Six,
either.

StlperSuspemﬁlm
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.

They're not standard
on most other pickups.
Power assist is
standard, too, on %-
and 1-ton models. And
new finned rear brakes
on }2-ton models.

Durable double wall
cab and box.

‘We double-wall most
of the cab and our
wide Fleetside cargo
box top to bottom. So
dings inside don’t show
outside.
(Note our
sledge-
hammer
test below.)

Chevy
longer. Here'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 on the job. No
competitive make has
as many as half of its
’55 models still
working.
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SOLUTIONS FOR MECHANICAL HEADACHES

AUTOMOBILE GLINIC

Doesn’t make it

When the weather is damp and my
1968 Plymouth Fury Il engine is cold, a
short seems to develop that causes the
windshield wipers, turn signals, radio and
panel instruments to stop functioning. The
trouble usually clears up after a few miles
but occasionally these failures occur in-
termittently when I'm driving. What’s a
likely place to look for the cause?—Ken-
neth C. Ippolito, Avon, N.Y.

Concentrate on the bulkhead connector
where wires for electrical components
come together in junction. It sounds as if
wire terminals have built up corrosion.
When corrosive materials get damp, a
wire will ground out, Pull wires from the
connector and check terminals. If there's
greenish crud (corrosion), clean the ter-
minals bright with an emery board. Recon-
nect the wires into the panel, making sure
they are pushed in all the way. One more
thing: your car might not be equipped
with a watershield that protects the bulk-
head connector (part No. 2983326). If not,
have a dealer install one as instructed in
service bulletins 69-8-12 (Chrysler and
Plymouth) and 69-8-5 (Dodge).

Vacuum gauge won't read

I hooked a vacuum gauge to my 1966
Oldsmobile Cutlass, but got no reading.
The engine was hard to start, so I over-
hauled the carburetor. Still no reading.
What's wrong?—John Conant, Sparta, N_J.

Could it be that you’re not taking the
reading correctly—that you're not taping
the vacuum gauge line into the intake
manifold as you should? If you are, better
check the gauge.

Vinyl top protection

Do you know of a coating that can be
applied to vinyl tops which will protect
them from ugly white water streaks that
result from rain and washings? How do
you remove those streaks?—F. Osborne,
Stewart, B.C., Canada.

Visit your local auto parts supply store.
You will find several brands of high-grade
vinyl top dressing, as it's called. Get rid
of stains by scrubbing them with a floor

BY MORT SCHULTZ

brush, mild dishwashing soap or car-
wash soap, and plenty of water.

Generation gap

I wonder if you could settle an argu-
ment I'm having with my son. We have
disc brakes and instead of keeping my
foot on the pedal at t'mﬁc lights I shlft
into Park. My son suys it’s better to keep
your foot on the brake than to keep mov-
ing the selector. Which is worse—heating
brakes by keeping your foot on the pedal
or putting wear on the automatic trans-
mission by using it so much?—Ben Rubin,
Baltimore.

This is carrying the generation gap too
far. You wouldn’t put enough heat on the
brakes to singe a marshmallow. In case
you don't know it, with disc brakes the
pads are in constant contact with the discs
when the car is being driven. If that
doesn’t generate enough heat to damage
the brakes (it doesn't), then keeping your
foot on the pedal when the car is motion-
less certainly won't. As for your son,
he would probably wear out the up-
holstery before he can damage a transmis-
sion by shifting it from Drive to Park.
Gentlemen, close the gap. Each of you
can do your own thing safely.

Lockup

I have a 1964 Chevrolet Nova Sir with
the gearshift lever on the steering column.
While shifting, the lever keeps locking so
that I can’t move it unless I go under the
hood and release the locked parts. What's
wrong—S. A. Mintel, Rahway, N.J.

A worn-out lower mast jacket bearing
or shifter tube.

Standing tall

I have a 1968 GMC 3j4-ton pickup and |
have to stand on the pedal to get the
brakes to hold. The linings were good, so I
concluded the drums and shoes were crys-
stallized. 1 had the drums reamed and
new shoes put on. Now, 2000 miles later,
the trouble’s beginning again. What now?
—Bill Meise, Plain, Wis.

Better replace the drums. Sounds like
(Pleage turn to page 68)
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Now! Do car repairs
this quick, easy way

You can "breeze throug

h* engine jobs, tune-ups, front end jobs,

brake repairs, steering adjustments, carburetor adjustments,

S alternator servicing — almost ANY car service or repair job
e ) ON THE VERY FIRST TRYI
|
3
ol i § g
; :.’i. o ,‘::
FIND THE TROUBLE!
GTOR's AUTO REPAIR “"'"":;':.
::u'u Trouble-Shooler mh:mm:. is
tatied Lrouble-shooting m‘:ﬂniﬂﬂ Bnd sl PR ,
help you 3pot *-’“‘1:“3':'-“‘, FIX T A
the repalr nEed s “Hg Tl‘ﬂunli!
Fima ~3lep shructiony,
OVER 1,000-PAGE £rAmE She o e g et dae

ILLUSTRATED GUIDE

SHOWS YOU

Factary EXperis
hands througn
Fo Wrong

rulde your
You canty

Practicany
EFEry mowe.

HowtoFix AlmostAnyPartof AnyCar

es! MOTOR's giant new AUTO

REPAIR MANUAL is the answer
to practically all your car repair prob-
lems. Almost every car repair on
popular-make cars built since 1964 is
explained and illustrated in fool-
proof detail. You will develop new
speed and confidence on any repair
Job you tackle.

Try it FREE for 10 Days

Words can't
vast contents...

possibly describe the
the thousands of
photos and diagrams...the

BASY-B5-

instructions...the wonderful feel-
ng when you know you've got that
car running like new again

You've

t to see it, use it for your-

self! Thaﬁ why we nﬂrr to send it

to you,
trial. Try It

at uu.r risk, for FREE ten-day
See how It makes even

the toughest jobs seem like child's
play. If you're not 100% satisfied, just

send it back and

Same Offer on
MOTOR's AUTO
ENGIMES &
ELECTRICAL SYSTEMS

Over 700 pages;
1.300 ples, how-ta
text on principles,
design, upkeep of
vnine & electrical
ayxteme. Cheéck
box in coupon,

| FIX ALL THESE !lll

FarLie ey
by P
Barr s Ehuraile
= ]
Charry 1 .
Faanin Tt
Th Erryuier
[ = g
| mgmnial

. s
e ] wasgn

you won't owe a
penny!

Almoss
Everything You
Need o Know fo
Fix Cars Like &
Crack Mechanic
The Instructions
and pictures are
g0 complete, so0
clear, you just
%&n"t rrnng.
guidea by the

Fred Brane
-

J“I

S FREE

enu--q-
m

men who actually build the cars, for
this book "boils down" the time-cut-
ting and work-saving methods from
300 official factory shop manuals.

This NEW, REVISED EDITION gives

ol just about everything you need to

ow to service or repair engines,
tranzmizsions, brakes, tion sys-
tems, automatic level controls, ex-
haust emission controls, speed con-
trois, air conditioning, concealed
headlamps, steering, alternators, ete.,
etc—practically every part of the
car makes listed below.

Over 1,000 double- sixe pa&as
include 3,000 pictures, 365
Check charts, 55,000 emnt‘lnl
specifications—more than 225,000
service and facts! It in-
cludes all the new 1070 models.

Ko wonder you'll see copies of
MOTOR's MANUAL on almost
every garage workbench in the
eountry. No wonder it's used by
schools, factories, the US. Army
& Navy. Over 5,000,000 copies

sold. seND NO MONEY
Just mail the coupon. Use the
MANUAL for 10 whole days
FREE. If it doesn't pay for i
self in time and money saved
within 10 days, return it and
owe nothing. But act now!
MOTOR BDOK DEPT., 250 W, 55th
Street, Naw Tork, M. Y. 10019,
{Schools, Bookstores:
Wrﬂe Jor Discounts.)

10-DAY \
TRIAL

Beturn ond Poy Nathing
If Mot Satisfied
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1 FOOT HIGH
Over
3,000 Piclures
[
1000 Fages

OVER 5,000,000 COPIES SOLD

PRAISED BY BEGINNER AND EXPERT
MECHANICS ALIKE . . .

“1 M o® rlatl-n]: 1 always rl'l]' “hotor's Aute

“bag” and on my Motor Ihﬂ‘llr Manusl
Lhe mosl ou III' Books. They're s invaluable Lo
my ears. nur well illustrated— me I on
Manusl hasbeem  and complete It for maley
ﬂmunt'm Igil.pll." n=d =n|=:||'|lu“

me '~ Duesns  —Mr, Cres Joned, r. e
Duwwis, Indinna LILL U

Times, Vieginia
fku!nl Advisar) cm;

MAIL COUPON NOW FOR 10-DAY FREE TRIAL —‘I

MOTOR ROOK DEFT., Desk DOSY

250 W, 55k 84, Mew Terk, M. Y, 10019
Flash to me at once MOTON's HNew AUTO NEPAIR
MAMUAL 3085, If O.K., | will remit $2 in 10 days. 33

monthly for 2 months and & final payment of $L.85 plas delivery I
charge and sales tax, If amy, one monih after that, Diherwise
1 wiil return the book postpaid in 10 days. {Price after Janusry, l
1970 will be §10.95.) '
Print Nams ! . Age |
Addrean I
Cily &
| Seate . Zip Code ! I
[:] Alsn Mndmfr 10-4, rinl MOTOR's AUTO I
INGINES & E ?‘I‘.’-‘I‘m ‘III:IMI If O.K., 1 will
remil B2.60 i 10 rlu'l and FZE0 monthly for 3 rnnnthl, plus I
delivery charge and wales tax, if any. O ise 1 will refurn
book postpaid in 10 days. I
Check bax ond save shi char by enclosing {
WITH roupon payment of 5995 far AL MANUAL (or ,'
31000 for AUTO ENGINES) plus sales tax, if any. Same return :I

privilege.
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AUTOMOBILE CLINIC
{Continued from page 66)

they've got hot spots that go right through
the metal. Cutting the drum won't elim-
inate the failure. And, Bill, take a long,
hard look at how you're loading the truck.
If you're lugging much over 34 of a ton
you're overloading the brakes and caus-
ing the problem yourself.

Lost reverse

I have a 1965 Chrysler Newport. Lately,
whenever I do highway driving at a fast
speed and then stop I find that I don’t
have reverse. When I shift the automatic
transmission into reverse, the car won't
move. This clears up after the car sits for
about half an hour. It doesn’t happen
when [ do city driving. Any suggestions?
—Richard A. Goldberg, Flushing, N.Y.

Get the transmission heated up as it is
after a highway drive and take pressure
tests on the line at the rear servo apply
and at the governor. I'm pretty sure
there's a hairline crack somewhere inside
that case which is opening up as a result
of heat and pressure, causing a leakdown
condition. When it cools (or remains
cool), the crack closes. The transmission
may have to be overhauled. The trouble
could also be loose valve body bolts.

Temperamental starting

I have trouble starting my 1969 Ford
with 390-cu.-in. V8 engine. Hot or cold,
but more often when hot, at the turn of
the key, the engine always turns over but
immediately kicks out—that is, the start-
er disengages. It always starts eventually,
but the starter will not crank the engine
cum;;ﬂumly.—.f. D. Watson, Dearborn,
Mich.

This is a case of a slipping Bendix drive
caused by wear of the one-way clutch.
Ford has issued a stronger drive assem-
bly. See your dealer.

Getting a haircut

The car is a 1970 Plymouth Sport Sub-
urban wagon with 383-cu.~in. engine and
automatic box. It has been back to the
dealer five times in 3800 miles. The prob-
lem: when the transmission is supposed
to shift from second to high, the engine

races before it will finally shift. This can
become quite “hairy” in city traffic. My
dealer says he’s “waiting for a service
bulletin.” Is one coming?—H. R. Schnei-
der, Webster, N.Y.

Not that I know. This sounds like a case
of the throttle pressure being set incor-
rectly. The linkage rod at the carburetor
should be readjusted. If this doesn’t stop
delayed up-shifting, transmission pres-
sure checks should be made. The trouble
could be incorrect line pressure or a
damaged valve body.

Gulp, gulp

Have you ever heard of a gulp valve?
What is it?—S. W. Wimpfheimer, New
York.

It's a valve in the exhaust emission
control systems of 1968 and newer models
that meters out fuel emissions to the com-
bustion chambers for burning. The engine
can only handle efficiently a particular
amount of these emissions at a time. The
gulp valve, then, holds emissions in re-
serve until the engine is ready for more.

Service Tips

@ Chrysler Corp. warns you to be careful not
to bend the choke diaphragm link in the
wrong place when making the vacuum kick
adjustment. The link must be bent at the U-
shaped bend. If bent anywhere else, interfer-
ence or misalignment can result that will lead
to poor cold starting, improper fuel metering,
or complete loss of choke action.

® Some 1970 Mercurys equipped with 2.75:1
and 3.07:1 ratio rear axles are experiencing
driveline noises in the form of groans at 38-42
mph (2.75:1) or about 36 mph (3.07:1). The
noise is a result of the front universal joint
being at too great an angle. Service bulletin
38 (6.8.70) explains how to install shims at
cross-member support brackets to reduce this

angle.

® Rubber Manufacturers Assn. now recom-
mends that passenger-car tires should be re-
placed when the tread wears to less than Y.
inch in any two or more adjacent grooves, or
if any part of the ply becomes exposed. The
association's new pamphlet, RMA Tire Inspec-
tion Guide, is available free by writing RMA,
444 Madison Ave., New York 10022. % % %

GOT A PROBLEM WITH YOUR CAR? Ask Mort about it. Send your question to Auto Clinic,
Popular Mechanics, 224 West 57th St., New York, M.Y. 10019, Letters cannot be answered
individually, but problems of general interest will be published in the column,
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WOLF/BROS! &

We've combined fine rich tobacco with
rum, aged it until the tobacco is at its
best—mild, relaxed and mellow. Rum is
one of the nicest things to happen to a cigar
in years, You'll taste the difference. Wolf Bros.,
Dismision of House of Windsor, Inc., Windsor, Pa.
17366. Subsidiary of United States Tobacco Co.
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QUESTIONS ANSWERED

HOMEQOWNERS'
BY W. CLYDE LAMMEY cllnlc

Cleaning a fireplace

Is there some way to clean away the soot
on the inside of a fireplace I no longer use
so that it appears bright and clean, with a
few birch logs on the grate just for “atmo-
sphere?” Will some cleaner do the trick?
—F.E., Ark.

If your fireplace is lined with firebrick
and not a metal unit, you ean then make
a rather effective mixture yourself. Shave
a bar of yellow laundry soap—the old-
fashioned kind—into a container and add
34 gal. or so of clean water. Boil this mix
until the soap js melted, then cool it and
add about one cup of ordinary household
ammonia and.a pound of pumice. Mix
this goop well, brush it onto the sooty sur-
faces and let it stand a half hour or more.
Then rub it off with a stiff-bristle scrub-
bing brush and lots of elbow grease. Fol-
low with a warm-water rinse to clear
away most of the muck, then finish with a
medium to strong detergent and rinse
again with warm water. This should do it,
but if the fireplace interior is badly sooted,
you may have to repeat the process.

I'm not so sure about the bright-and-
clean appearance you specify, but you can
be fairly certain the interior will appear
unused. You can use this mixture at half
strength to clean the exterior of fireplaces
that smoke under certain conditions.

Open porch floor covering

My porch, open year-round and pro-
tected by a slant roof, gets wet in driving
rains, sleet and snow. The rails are of
matched flooring attached wvertically and
there are openings at the bottom, the
space being about 3 in. all around. I'd like
to cover this wood floor with a waterproof
covering, but what?—C.S., Ky.

How about indoor-outdoor carpeting,
laid wall-to-rail in one piece? If the floor
is reasonably level—the boards not
cupped or slivered at the edges—this ma-
terial may be the solution. Manufacturers
say it's not water-absorbent, is nonfading,
mildew and stain-resistant, as it's made
entirely from synthetic materials. Before
installing it, renail the floor boards to
make a more solid base over which to
lay the carpeting, Choose a color you can
live with and lay any strips that may not
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be wide enough to cover the whole floor in
one piece across the boards rather than
parallel to them. This will prevent the
tendency of adjacent strips to break at
the meeting edges. Your dealer will sup-
ply full instructions for the installation,
also the proper cement to use. Follow
these in detail. He may also advise you to
apply a 3 or 4-in.-wide spread around all
edges of the carpeting. The job, of course,
should be done only in warm weather.

Improvised ‘mud room’

We don't have a mud room in our house
and our family of sir has a problem with
tracked-in dirt, snow and even wet mud.
Continuous mopping keeps the floor near
the doors fairly clean but mats of any kind
are hopelessly soiled and dirty nearly all
the time, and cleaning them would be a
daily project. Isn’'t there some other ef-
fective way short of me enduring house-
maid’s knee?—M.L., Pa.

There is, if you can endure mats made
from newspapers. These are relatively
cheap and when they're wet and soiled
you merely toss 'em in the garbage can.
Open several newspaper sheets full out,
stack them neatly to about 8 to 10 layers
and staple the edges to form an absorptive
mat. Make several such mats so you have
a supply on hand. Instruct the juniors to
brush snow and mud from their footwear
before coming inside and the improvised
mats will last for days of inclement
weather.

Any other paper, of course, can be used
for this purpose. With a bit of imagination
you might make up mats of plain paper
with fanciful edges, such as a modified
sunburst pattern or perhaps a huge shape
in the form of a foot track, as a reminder.

Uninsulating an attic

Last winter, while sitting in my living
room I seemed to feel cold drafts from
above. There’s about 2 in. of pour insula-
tion between joists so I spread a heavy
sheet of plastic over the area. This seemed
to help, but early last spring I happened
to notice the eristing insulation was very
damp and soggy in places. What's wrong?
—D.G., Me.

Take that sheet of plastic out and pour
at least 4 more inches of insulating ma-
terial over that already there, making 6
in. in all over the whole attic floor. Dom't
put the plastic over the insulation. Mois-
ture rising from the room below passes
through the ceiling and is stopped by the
plastic sheet, thus creating the condition
of dampness you describe. L
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Keep Christmas, $9.95

sporting equipment, even glass
articles—quickly. The Burgess
Vibro-Marker is tough enough to do
it all, on all hard surfaces. [] Priced
at $9.95," we also have a model for
heavy-duty and commercial uses at
$12.95.* [J Sold at hardware,
discount, and department stores.

“Are they marked ?"—permanent
marking helps get your lost,
borrowed, or stolen gifts back. And
because the Burgess Vibro-Marker
makes permanent marking easy, it's
a great gift to give. Just plug in. It
handles like a pencil. (] You can
engrave unerasable, unmistakable
impressions on roller skates, Burgess Vibrocrafters, Inc., A
transistor radios, cameras, bicycles, Grayslake, lllinois 60030. BURCESS

*manufscturer's suggesied reall pice.  UNCOMMON ” PROJUCTS

MAKE EXTRA $$$ EVERY DAY!
Get into the big, year-round

EXTRA MONEY BUSINESS

that's EASY to learn—EASY to
do—and EASY ON YOU!

Be a LOCKSMITH!

"“War injuries
hadly handicanp:ﬂ*t ;Tt" ‘
now I'm a financial SuUCcess
as @ Locksmith, thanks to
a:?:u; _tra:rlmng. Besides, the
r% is fascinating, If |
do it anybody carf"—- G?:: L.
Johnson, Larned, Kan. L%~

You Can Make Up to $10 an Hour—even while learning!
Train FAST at Home!

Never before have money-making opportunities been so

great for qualified Locksmiths. Now lucrative regular

lock and key business has multiplied a thousandfold as

millions seek more protection against zooming crime.

Yet there's only one mith for every 17,000 people!

Start Collecting CASH PROFITS Right Away
You're “in business” ready to earn $5 to $10 an hour
a few days after you begin Belsaw's shortcut training.
Take advantage of today's unprecedented opportunities
in Locksmithing for year-round EXTRA INCOME in spare-
time—or fulltime in a high-profit business of your own.
Hundreds we've trained have done it. So can YOU! All
tools plus professional Key Machine given you with
course. These plus practice materials and equipment,

THIS PRO

KEY MACHINE—

YOURS TO KEEP—

E:E :d:aﬁl'&mm our

lw"::“T:::s:t'rauTl anpﬂnt =33 - ':‘Elml;nﬁ
with your training. S = £ Lockamtiy:
ALL TOOLS, MATERIALS AND PRACTICE ing aimost

EQUIPMENT COME TO YOU WITH YOUR COURSE.  start!
DECEMBER 1970

plus simple, illustrated lessons, plus expert supervision,
plus business-building
iI'HbE tlggNEY COMING IN! Ideal for retirement—good
oDs, 8

guidance will enable you to KEEP

SEND FOR EXCITING FACTS—No Obligation

Discover what's in Locksmithing for you—how Belsaw s
master-locksmith-approved training can give you
skill you can depend on to EARN MORE—ENJOY LIFE
MORE. Just fill in and mail the coupon below to receive
full information by return mail. Do it TODAY!

BELSAW INSTITUTE, 101Z Field Bidg.

ive the

Kansas City, Mo. 64111
Accredited Member National Home Study Council
Approved for all Veteran Training

MAIL THIS COUPON—NO SALESMAN WILL CALL

BELSAW INSTITUTE, 101Z Field Bldg.
| Kansas City, Missouri 64111

I Please send me free of cost or obligation rnur
publication “Keys to Your Future” on Belsaw
can gquickly train me to make money in Locksmith-
ing and how all tools and Key Machine are given
| me to keep.

| Name

Address

City State Zip
[ Check here if eligible Vetaran.

— — — — — — —— — —— — — —

s ot it s b
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Old Crow begins with men who
love to work W1th their hands.

The formula that gives Old Crow its character
begins with Bob Curry. It's up to him to mix the
exact measures of corn, barley and rye that go
into each batch of our country Bourbon.

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.

Between my job at Old Crow and my wood-
shop at home,” says Curry, “there’s hardly a time
in the day when I'm not working with my hands.”

Bob Curry calls on the same craftsmanship
making this sailing ship-weathervane as he does
mixing grain at our distillery. For a set of the
ship plans, write: Old Crow, Box 675,

Frankfort, Ky. 40601.

[ /¢~ | Sailing ship- i=
/.0 _——. weathervane hull is iy
I‘ﬁf‘?% made by gluing 1 Sl
'~\ \.__\q 5 3 pieces of wood in B

L ¥ a “sandwich." -

e ot | |

— j‘.:‘\_ Cut sail from | _5

sheet copper. Paint
or let it weather :'r_r"

) #-—" naturally. - -
£ )

} v
Make wind direction ulﬂ cm
]

: letters. And now it's

‘ | Ao gt "
I.-: v ';'l_-'_f'f. ik ‘k ,__-.::‘:
Old Crow & aney
oW & e

L W

Handerafted Bourbon g 1

KENTUCKY STRAIGHT BOURBON WHISKEY. B8 PROOF. DISTILLED AND BOTTLED BY THE FAMOUS OLD CROW DISTILLERY CO., FRAMKFORT. KY,
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AVIATION

FIGHTER
PILOT’S
FIGHTER PLANE

Though it can do many things,

the Air Force’s F-15 is a plane with
a single purpose—to tangle with
enemy fighters and destroy them.
By KEVIN BROWN

Popular
Mechanics

IN WORLD WAR I, American fighter
pilots racked up a record of eight vic-
tories for every loss. In Korea, the kill
ratio soared to 14-to-1. In Vietnam,
with only sporadic activity by enemy
aircraft, the ratio dropped to a near
standoff 2-to-1.

What happened?

American fighter pilots are still as
good as ever, perhaps the best in the
world. And, in Vietnam, they were flying
against second-rate pilots in not quite
first-rate aircraft—hand-me-down Rus-
sian MiGs. Still they could do no better
than score two victories for every loss.
The men in the Pentagon who worry
about such things decided it was not the
pilots but the planes.

The best American fighter in South-
east Asia was the F-4 Phantom Il. But its
history goes back as far as 1954, and its
improvements have reached a saturation
point. Others used extensively in Viet-
nam, the F-100 Supersabre and F-105
Thunderchief, go back even farther.

Worse, the Russians weren’t standing
still in technological development. The
MiGs they sent to the North Vietnamese,
even though they just about held their
own, were not the best in their inventory.
At a recent Moscow air show, the Soviets
showed no less than six new fighters,
several of which had characteristics su-
perior to anything we now have flying,
specifically more maneuverability and
better acceleration. And we have nothing
new coming along to top them.

Until now. The Navy is working on a
new fighter to guard its fleet called the
F-14 (See A Hot New Fighter for the
Navy, page 83, Jan. '70 PM.) And just
recently the Air Force announced the
awarding of contracts to build a new
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fighter called the F-15 to clear the skies
over land.

This is the story of the F-15, and, in
an era when the cost-conscious people
who make these decisions require every
new aircraft to be all things to all men,
it is something unique. The F-15 is the
first fighter in 20 years to be designed
for only one mission—fighting other
fighters. Whatever other duties it may
perform—reconnaissance, air-to-ground
attack—will be entirely secondary, with
no compromise in the hardware to fit it
for these roles. The last fighter to be so
privileged was the F-86 Sabrejet, which
built up an unbelievable record in Korea.
The decisionmakers were reminded of
this when making their decision.

So, in Air Force language, the F-15 is
meant to *“*find, identify, engage and de-
stroy enemy aircraft.”’

In layman’s language this means, “‘Go

TAILLIGHT — INTERNALLY | ™w
: _,..-"'"’...HCIU ED. v
=% - - ANTENN; .';."'L:.t‘-" : ’ )

VARIABLE
EXHAUST
NOZZLES St

._

AFTEREURNER

get 'em, make sure they're the bad guys,
then stick the gun up their tailpipe and
pull the trigger!”

To perform this simple mission the
F-15 needed a simple design. Advocates
of using new technology to build air-
planes bigger and more powerful to fly
higher and faster are often surprised to
learn that the recent history of aerial
combat destroys this myth. Most dog-
fights these days are done at subsonic
speeds and at low altitudes. The highest
engagement speed on record is Mach
1.3, and the normal combat altitude is
around 10,000 feet, and below Mach 1.
So high mach numbers and high-aititude
capabilities are irrelevant in the heat of
combat, which is the ultimate purpose
of a fighter.

What is relevant is range enough to go
where the enemy is, maximum maneu-
verability to outfly him when you get
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there, and sufficient firepower to de-
stroy him when you do. So the F-15
does not have to be the biggest, fastest
and highest-altitude aircraft ever to be
built.

It is, in faet, relatively small, about
40,000 pounds (compared to the 46-
000 pounds of the F-4 and the 55,000
pounds of the F-14); relatively simple,
a fixed wing with no extra “garbage”
on it for exotic flight maneuvers (noth-
ing whatever on the leading edge) ; and
relatively easy to fly, just one pilot does
all the seeking, identifying, engaging
and destroying.

It is, to use the cliche, a fighter pilot’s
fighter plane.

It got light by extensive use of new
high-strength and lightweight metals.
About 40 percent of its airframe is ti-
tanium and boron composites. The
small size and light weight add miles
to its range (still classified) and extra
zip to its maneuverability.

The configuration adds more. The
stubby delta wing gives sufficient lift
with extremely low wing loading
(weight to wing area), as well as mini-
mum drag and maximum maneuver-
ability.

The engine nacelles are flush against
the fuselage, reducing the “wetted”
areas of separated nacelles, the areas
that are exposed to the airstream caus-
ing extra boundary-layer drag. The ad-
justable intakes (for high and low-
speed airflow) are separated slightly,
then the nacelles are mated to the
fuselage with streamlined fairing. To-
ward the rear, the F-15's fuselage and
engines are almost all one piece of
hardware. The twin tails have twin
vanes beneath them for greater stabil-
ity and maneuverability on this light-
weight fighter.

Inside, from front to back, the F-15 is
relatively standard: Electronic equip-
ment in the nose, for better acquisition
and truer tracking, a single cockpit
with standard ejection seat, a bubble
canopy that is built for 360° visibility
and not streamlined for speed, and a
fuselage that is almost all fuel tank.
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The usual “Gatling” gun is placed in
the right wing, just outside the right
engine, instead of in the fuselage. There
it doesn’t have to occupy any space that
could be put to better use in the slim
aircraft.

Air-to-air missiles are hung from
stations on the engine nacelles, and
pylons may be added to the wings to
carry wing tanks or air-to-ground
weaponry. The normal weaponry will
include a mix of the following, some
which will be used for the first time
with the F-15.

The current Gatling gun used with
most fighters is the venerable M-61
Vulcan, a 20-mm, six-barrel cannon
capable of firing 6000 rounds per min-
ute. It has disadvantages. Its ammuni-
tion is housed in cases that must be
collected and stored inside the aircraft.
If the cases were ejected, the aircraft
could suffer considerable FOD (foreign
object damage) at high speeds, the
shells striking the fuselage or control
surfaces. And 20-mm ammo is just not

NEW, CASELESS AMMUNITION developed for the
F-15 eliminates need for storage of cases. Conven-
tional 20-mm and 25-mm shells (left) are smaller,
lighter when housed inside cosings (right). Fir-
ing pin forces cosing into breech; casing, which
is oll propellant, explodes, is completely destroyed

POPULAR MECHANICS




enough to insure penetration and de-
struction of newer, tougher enemy air-
craft.

So the F-15 is going to 25 mm—and
another problem. As the shell size goes
up, so must the casing, and so must the
mechanism and the storage area neces-
sary to dispose of them after firing. The
solution is “caseless” ammunition with
the shell housed not on top of the cas-
ing, as in most ammunition, but inside
it. The casing itself becomes the ex-
plosive propellant, destroying itself as
it fires. When each of the six barrels
moves into place, the firing pin ex-
plodes a small propellant, foreing the
shell out of the casing and into the
breech of the barrel. This in turn builds
up the pressure inside the casing
(which is all propellant), the casing ex-
plodes and the shell is on its way.

The F-15 will also carry an assort-
ment of medium and short-range mis-
siles. Its new short-range missile,
now under development, will also
be a first. It is meant for close-in head-
and-head dogfighting, when each air-
craft is making tight maneuvers and
pulling high Gs. Today's missiles, even
with homing devices, pretty much need
so-called “on-bore” sighting when the
pilot has the other aireraft lined up in
his sights. The missile can be fired with
“off-bore” sighting. The pilot makes his
calculations, even in an extremely tight
turn with the enemy aireraft far out in
front of his sight, rigs the missile aec-
cordingly, then fires. The missile is
built to withstand the pressures of
high-G forces, turn inside the enemy
aircraft, and catch up with it in a turn.

The F-15's avionies will have “look
down, shoot down” capability, which
only the Mach-3 supersecret F-12 has
now. Today's radar, when looking
down toward the ground, has trouble
separating low-flying aireraft from the
jumble of ground targets. The new avi-
onics will give it this capability of sepa-
ration, thus removing a wvulnerable
blind spot.

Beyond all these improvements the
F-15 will be the first Air Force fighter

DECEMBER 1970

in history to have a thrust-to-weight
ratio of more than 1-to-1. This means
that the thrust from its engines, as
measured in pounds, is more than its
weight (29,000 pounds in each engine,
or 58,000 pounds, to a gross weight of
40,000 pounds). By comparison, the
F-4, the best combat fighter flying to-
day, has a T/W ratio of .7-to-1. It
weighs more than its power. The F-15
will have considerably more power
than weight.

To put it in practical terms, the F-15,
once it's in the air, could point its nose
at the sky, pour on the power, and ac-
celerate going straight up, even to su-
personic speeds.

It could operate just like a missile or,
to use the old cliche, it is a missile with
a man in it. The F-15 has a combination

‘Our biggest problem
may very well be
pilot selection . . .’

of things that no missile has, things
that have Air Force pilots turning flips
on the flight line in anticipation—long
range, great acceleration, high maneu-
verability at combat speeds and ex-
tremely versatile firepower.

The F-15 may, in fact, reverse the
current problem of our pilots being
better than the planes. Brig. Gen. Ben-
jamin Bellis, the man in charge of the
F-15 program, told PM: “Our biggest
problem may very well be pilot selec-
tion. It would be a great waste to build
a plane with this potential if we
couldn’t find enough pilots to take full
advantage of it.

“What we'll need are men who are
physically fit to be able to take the
high-G maneuvers, who can make
proper weapon selection under great
stress, men who can think and act, not
just ride through the maneuvers, but
do something while they're in them.”

The F-15 is expected to be opera-
tional in 1975. Young men with the sky
in their eyes have five years to get
ready for it. * k&
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NEWS BRIEFS

Tiny laser

A new semiconductor laser developed by
Bell scientists measures 15/1000 of an inch
long by 3/1000 of an inch wide. (It's shown
here on a penny.) Powered by ordinary dry
cell batteries, it will emit a beam of near-
visible infrared light.
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Wheels for snowmobiles

Snowmobilers can convert their machines
to year-round vehicles with a new wheel kit
offered by Kiekhaefer Aeromarine. The kit
includes coil-spring suspension, automotive-
type shock absorbers and disc brakes (front
and rear). The wheel kits, which fit most
popular snowmobiles, can be installed with
basic tools; no drilling, welding or fabri-
cation is required. The converted wvehicle
can be used for trail riding, hill climbing
and on dunes and beaches. The complete kit
is priced at $499.50.

Highway-tunnel launching

The steel shell for a four-lane highway tun-
nel under the Mobile River is launched by
Alabama Dry Dock and Shipbuilding Co. The
shell, made of three million pounds of Armco
steel, is the first of seven tunnel sections. It
was floated to the site, then sunk.
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SCIENCE

Teaching/
Animals
With 4
Electronic Language £
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A new, automatic method of training animals may lead to
the use of monkeys, baboons and owls to pick crops
and serve as watchmen and sentries.

-

OW WOULD YOU go about teach- called Behavioral Engineering Tech-

ing a wild bear to play basketball niques, is a 34-year-old psychologist-

all by himself, or teach him to walk a animal trainer named Don Leon Smith
high wire 20 feet in the air? How of Anaheim, Calif.

would yvou teach a fish to retrieve a ball So effective are these techniques, or
or play poker with a human opponent BET as Smith refers to them, that he
—and win two times out of three? claims it is now possible to teach “vir-

Such things are being taught with tually any species of mammal. bird or
the aid of an exciting new technology fish to do almost anything it is physi-
that is fast revolutionizing the field of cally capable of.”
animal training. Smith’s methods incorporate highly-

The originator of this new method, complex, reward-based psychological
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WILD ANIMALS like this bear can be trained, with-

out taming, from electronic console outside cage

JAPANESE CARP, 15 years old, swims thraugh heep,
one of several routines fish has taught himself

RETRIEVING BALL, carp pushes it to opposite end
of the tank for her reward and a pat on the head
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RINGING THE BELL for Don Smith is Old Geld, o
40.year-old carp who can do it 200 times o doy

conditioning techniques, which are
communicated to animal “trainees” by
electronic signals and cues. These are
implemented by a wide assortment of
electromechanical devices, which are
vital to the training process. Some of
them can be bought off the shelf of any
commercial electronics supply house
and include simple doorbell buzzers,
auto calls, amplifiers, sound generators,
microswitches, proximity switches, heat
sensing switches and photoelectric relay
systems.

Smith himself designed some of the
electronic equipment, acquiring his
expertise while serving in the U.S. Air
Force as an electronics technician in
SAC, and at the University of Texas.

It was during his first year of gradu-
ate study as a Ph.D. candidate in the
university’s school of psychology, that
concepts for BET began to take shape
when he became fascinated by the clas-
sical or respondent conditioning tech-
niques of the Russian scientist Ivan P.
Pavlov (who taught dogs to salivate by
ringing a bell) and the operant condi-
tioning techniques of the controversial
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FISH BEING TAUGHT to press lever that will release food is helped by underwater conditioning tone ac-
tuated by Smith's hand switch. Electronic equipment includes feeder, counter, timer and preamp unit

behavioral scientist, Prof. B. F. Skinner
of Harvard (who invented teaching
machines).

Classical conditioning is well known
and widely used in studies of behavior
in psychology labs. It begins after the
animal has been adapted to the training
environment, and involves the pairing
of a signal (either sound or lights or
both) with the presentation of a reward
such as food.

Says Smith: “This must be done in
four-tenths of a second after the signal
is initiated. Whether it’'s a chimp or a
chicken, the animal quickly grasps the
idea that whenever he hears or sees
this signal, he knows he will be treated
immediately to a food reward. His
whole body chemistry changes with the
food he knows is coming.” This step,
Smith adds, can be done within one day
or less if training is carried out cor-
rectly.

Operant conditioning is the next step
of training and is also widely used by
researchers in studies of behavior. In
brief, it involves the rewarding of an
animal with a signal, which has pre-
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AUTOMATIC FEEDER releases food pellets from ro-
tating disc in from 1/15th to 1/30th of o second

viously been paired with food, for per-
forming a correct behavior and not re-
warding him when he performs incor-
rectly. The basic premise of operant
conditioning, says Smith, is that re-
warded behavior will repeat itself with
a higher probability than behavior
which is not rewarded.

As in the preliminary stages of train-
ing, operant conditioning is done via
electronic signals and cues (either
sound or light), and, as in classical con-
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CARD-PLAYING CARP has been taught to discriminate between cards and almost always selects a winning
poker hand for herself. Trainer Don Smith (right) occcomplished this with reward-based conditioning

ditioning, the signal indicating that a
reward is coming must follow in four-
tenths of a second in order for learning
to be most effective.

Not long after Smith first learned of
these techniques, he decided to test
them for himself and set up a erude ex-
perimental lab in his home.

“I didn’'t have any of the sophisti-
cated electronic equipment I was used
to working with at the university,” he
recalls, “so I started conditioning rac-
coons, rabbits and baby chicks with
nothing but a cardboard box for a
‘training chamber’ and a little dime-
store clicker for a ‘conditioning signal.’

“Conditioning can be done without
electronies,” says Smith. “In fact, you
can even use hand claps or make
sounds with your mouth for a condi-
tioning tone. But you are severely
limited as to speed, as to the complex-
ity of the behaviors and as to what kind
of animal you can work with. You can't
work with a killer bear, for instance,
and a cardboard box.”

Despite the lack of electronic equip-
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ment, Smith was “astounded with the
results.” He saw that it would be pos-
sible to completely alter present meth-
ods of animal training—for the better
—and in the process, revolutionize the
field of animal training. (He believed it
was possible to train animals in liter-
ally thousands of heretofore un-
dreamed of applications for the enter-
tainment business, and eventually for
industry, defense and even agriculture.

In 1964 he launched a profession he
would eventually call behavioral en-
gineering. Adding his electronic com-
munication system to the core tech-
niques, in just six years Don Smith has
successfully conditioned more than 200
animals for movies, television, outdoor
parks and oceanariums.

They represent over 41 species, in-
cluding wolves, chimps, house -cats,
dogs, raccoons, lions, monkeys, macaws,
coyotes, pigs (including Arnold on the
Green Acres TV series), chickens,
bears, dolphins, rabbits and sea lions.

He has trained raccoons, chickens

(Please turn to page 188)
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A Nationwide Survey Based on

PM OWNERS REPORT
1,441 000 Owner-Driven Miles L .CHEVY CAMARO/PONTIAC FIREBIRD

SUBTLE DIFFERENCES
LOOM LARGE FOR CAMARO
AND FIREBIRD OWNERS

By MICHAEL LAMM, West Coast Auto Editor /Photos by the Author

ITTLE THINGS mean a lot—to the

owners of 1970 Camaros and
Firebirds. Said one Camaro owner:
“lI bought mine because I don't like
the front and rear styling of the Fire-
bird; also the Camaro was priced
lower.” Replied a Firebird owner:
“Pontiac options make the difference—
suspension, three-speed automatic; it's
a heavier automobile.” [Editor’s note:
The 350-cu.-in. Firebird weighs 256
pounds more than the 350-cu.-in. Ca-
maro. ]

Other owners’ reasons for buying
one over the other included: “The
Camaro doesn’t ride as well.” “I don’t
like the Camaro’s grille.” “I am a
Chevy man, plus the price was about
$500 less than for the same quality
Firebird.” “Camaro dealer had my car
in stock. I would have had to wait for
a Firebird, and with a truck strike, I
wasn't taking any chances.” “I think
my Firebird has more pizzaz than the
Camaro.”

Overall, both Firebird and Camaro
owners were well-pleased with their
cars. We want to emphasize that, be-
cause the wvolume and range of
complaints might make one lose sight
of most owners’ satisfaction. To repeat,
the vast majority of both Camaro and
Firebird owners were pleased.

Predictably, styling led as the main
reason for buying. Many who answered
our questionnaires called their cars
“sports cars,” and a number compared
both nameplates with Corvettes,
mentioning that they’d owned ’vettes
previously.

Most owners were either single or
childless—young, style-conscious, and
not especially bothered by their cars’
impracticalities.

Small trunks and cramped rear

quarters were cited with fair regularity,
but as one Firebird Esprit owner ex-
plained: “I like the car as it is. I didn’t
buy it to be functional, so to complain
about a small trunk or cramped rear




FIREBIRDS have door bins, Camaros
don‘t. Meither car hos ventipanes

JACK HEAD fits in slot in Firebird's rear bumper,
with similar slot up front. These help steady jock

FIREBIRD engineers talked Fisher Body out of three-
passenger rear seat, used space for suspension travel

DARN TIGHT TRUNK with no-Space Saver spare. It's
one cubic foot smaller than last year's Firebird
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RECESSED door handles on both
cars moke one-finger opening easy

FIBERGLASS hood on Formula
400 fits poorly, hos fake scoops

seat would be silly, though I'm sure
many people will.”

Of course, that’s not all they com-
plained about. Quite a number of
Firebird and Camaro owners griped
because they had no rain gutters above
the side windows. This caused wet laps
getting into or out of the car in the
rain. Drip rails or rain gutters are
standard only on the Esprit and Rally
Sport series—optional at extra cost on
all others. (Actually the Camaro’s
stands so near the roof that it can't
catch rain, and it's listed as “bright
window molding.”)

It does seem rather chintzy to omit
drip rails, but other items were left
off too, like front ventipanes and rear
quarter windows. One auto exec re-
marked recently that by eliminating
two ventipanes and two rear quarter
windows per car, GM had saved a
cool million in manufacturing costs
during the 1970 Camaro/Firebird run.

Both cars’ big side windows came in
for a number of frowns. Several owners
said they'd had the glass replaced
because it had gotten scratched just
from being rolled up and down. A
few mentioned it didn’t seal properly
at the top (although not nearly so many
as with the Challenger/Barracuda
coupe). A number also felt the doors
were too long and heavy to handle
comfortably. They're five inches longer
than last year and heavier because of
the side-impaect bars inside. Women,
especially, complained of this extra
weight.

A few owners of each car said they
were unhappy with the paint job. “Too
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CAMARO'S Rally Sport dash combines simulated wood
and flat black dial bockgrounds in padded plastic

thin—too easy to scratch, often ripply.”
As for the rubber bumpers, one Camaro
owner said, “Endura bumper does not
hold paint as well as body; it gets
absorbed into the plastic and has to be
repainted.” Echoed a Firebird driver,
“The paint on the front rubber bumper
must be put on differently. It bubbled
up and then peeled off. It also changed
colors.”

Camaro drivers would like the front
ashtray relocated so they don’t bark
their knuckles when shifting into park
(or reverse and low and third with the
manual four-speed). Anytime the ash-
tray is open, it always ends up with a
fist in it. Also, Camaro rear-seat
passengers miss having ashtrays of
their own—another little cost-cutting
oversight.

The difference in base price between
the 1970 Camaro and the 1970 Firebird
was $126 f. o. b. last year, which isn't
nearly so much as most owners thought.
Prices of major accessories likewise

SIMILAR but different Firebird dash uses same bas-
ics. Big doors are heavy but eocsy to get through

stand within a few dollars of each
other. Yet many Camaro owners
proudly pointed to their thrift by going
Chevy instead of Pontiac. And buyers
of both makes complained about the
rising costs of new automobiles. Said
a Camaro devotee: “Best $2000 car I
ever owned for $4751.” And a Fire-

m/mmmum
3 m III
CAMARO 350 V8
Lecal 73 18.1
Trips 107 u.: :s.t 1:.5 210
FIREBIRD 350 V8
Lecal 80 103 126 149 172
Trips 1.2 130 158 1846 214
MPG

VENTIPANES ond reor quarter windows, absent from both cars, save money for manufacturers but cause
owner gripes. Glass gets scrotched by rollers, sometfimes doesn’t seal well. All owners praise clean styling
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ENDURA BUMPERS, available now on both cars, don't always match body color. Rubber bumper surface ap-
parently tends to bubble. Bodies have been moved forward 3 in. on wheelbase over last year’s models

birder: “All I'd like is for it to be built
like it should for $4300.”

More than anything, owners of both
makes felt they'd been short-changed
on workmanship. Among specific dis-
likes, 20.3 percent of Firebird owners
cited sloppy workmanship. That's
among the highest such percentages
we've gotten in our 1970 Owners
Report series. Cougar and Challenger
owners also put down workmanship as
their No. 1 specific dislike, but only

12.4 percent and 18.5 percent mention-
ed it, respectively. Barracuda owners
listed workmanship as their No. 2
dislike at 16.1 percent, and Mustang
owners put it No. 5 at 7.4 percent. So,
you fellows on the Camaro and Firebird
assembly lines—OQOoo000, are you gonna
get yelled at!

According to our survey, Camaro
drivers come off a bit more per-
formance-conscious than Firebirders.
While 23.6 percent of all Camaros were

_ Summary of 1970 Camaro Owners Reports*
Total miles driven 751 581 Power .........c.ceonvees 1.6 Other cars owned:
iles - Ride .. loy Chevrolet .. ... ............4.9%
Average per gallon: Pontiac . N
250-cu.-in. &, local driving. .14.7 Specific dislikes: Volkswagen ...... 138
leng trips ... .20.1 Weorkmanship ....... L 20.3% Buick 12.2
307-cu.-in. “. lacal drleng 14.6 Trunk space L 098 Oldsmabile . Bl
long trips 18.5 lﬂgﬂ‘l‘l‘f!i". A : :i
350-cu.-in. V8, local driving . 12.7 as mileage .. .. .. i T .
long trips .. 15.9 Finish ... ... 8.0 v bl cntdd g RN
396/400-cu.-in. V8, P teering/brake 55.7
local driving. n.o. What changes would ']'ﬂl Iﬁt? R::?: steering 5 g
long trips ...n.a. Sgger Soawk i i Airconditioning ... ... 313
Better vision PEEhm e || |
—— Ashtray location .......... 85 Eniud'gluu e L
I s o AR More quality . .18 s Laseen: stk
ga:cu ';“' :.: i g:: siate S AL L g Lor'l:'halauglﬁirmiiul e
cu.-in i e
396/400-cu.-in. " S X H?;"ﬂl'l' mechanical I-l-n'.ilblm‘.!‘3 - Mo accessories . ... .. ... .ILI
Troasmissions: No ......oceias ..56.6 What aecessories/aoptions would
3-speed manval ...........13.9% What kind of trouble? you order next l'imc
d-spead mum.rnl .......... i Transmislon 21.0% The same .........
Avtomatic ... .6258 Fuel system 1.1 las Alrconditioning
Why did you choese this car? Power steering ............ 65 Power steering .......
. P S e P 'ﬂ.;ﬁ DH ‘.“ l'lllﬂ'll' H ‘FWH“T E::rrui::ﬁ:osfnr )
PR F L e K & 3 “1 TEmdEmELEs R R R W
Handlinq............ s | % y., lllllllllllllllllllllll 5_;1
Performance .10 Age distribution of owners:
Dealer repairs sotisfactory? 15-29 years ......... . .bb.b6%
Specific likes: | [ e ek e 71.2% 3049 years .............. 254
Is-lf:!ndllnn IH'T. b P R SR 8.8 BO-plus .......ccoinivinnins 7.9
L I e e e e et s
Purl'urrnnnr.e | N Is fll: your oaly car? Would you buy nnl‘hr Camare?
Comfort . N | Y N 46.9% [ AR R e S A7,
Economy ..... ...123 No 531 No 123

*Percentages ranH not lql.rul 100% due to ruundlng und;‘or insufficient data.
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MANY OWNERS objected to lack of rain gutters, didn't realize they were optional on all but Esprit and Rally

Sport. Subtle styling differences marked most owners’

ordered with four-speed transmissions,
only 14.2 percent of Firebirds had them.
Under specific likes, Camaro fans put
handling first at 71.7 percent, while
the Firebird faithful rated it No. 2
behind styling at 58.2 percent. A
Minnesota teacher said this: “Fan-
tastic road handling with my Camaro,
very little lean on curves at high
speeds. Sorry, I guess I'm pretty
satisfied with GM this time.” And a
South Carolina project director: “Fire-

major reasons for choosing one ponycar over other

bird has excellent handling, especially
on curves and in the rain.” A Tennessee
college student: “Firebird hugs curves,
holds the same speed, drives out
smoothly, evenly, good pickup, com-
fortable interior, is a good long-trip
car and not bad around town.”

Rear springs on both cars came in
for mild criticism by owners who
probably didn’t realize their cars had
heavy-duty suspensions. This happens

(Please turn to page 190)

Summary of 1970 Firebird Owners Reports® ;
Total miles driven ....... 490,091 Specific dislikes: Other cars owned:
Werkmanship ............. 20.2% PENHRE - e 5.0%
Average miles per gallon: Gas mileage ..............15] Chevrolet ................. rrl|
250-cu.-in. &, local driving. .n.a. L] e R S 135 Volkswagen ............... 17.6
long trips ... .n.a, Trunk space ...............I1LI Oldsmobile ............... 14.7
350-cu.-in. Y8, local driving . 12.6 BINGR i v i da e 1% B e e 14.7
long trips ...15.8
3196/400-cu -in. V8,
! local driving..10. Whist shangues would you "": a, Accessories/power options:
long trips .. 14.1 Bigger trunk . : - Automatic transmission . 73.2%
More quality . ' 4. Power steering/brakes ... .48.2
Engines: Change seat shape ........ 73 Boadio . iin s s e s e 55.9
250-cu-in. 8 ..oviinninnnias 3.4% #r:u;dllﬂuntng ........... ;g,-;
BOcu-in. VB ... ..ininne. 70.6 le? nted glass . ............ AT
396/400-cu.-in. Y8 .......... 6.1 H?::“ -“h"i:‘nl f'l-“h o 51.9%, Console ...................2%I
MR e R T No accessorles ............ 8.5
Transmissions: e A, ¥ G =
3speed manual . .......... 12.6%
d-speed manual . _......... 14.2 What kind of *I'rﬂui:ll'l' What accessories/options would
Avtomeatle ......... .00 73.2 Transmission vern 1L9% you order next time?
Electrical .................1L% Theasame ..................50.8%
\\"hy did you choose this car? Airconditioning ........... 1.y Airconditioning ...........17.2
fiiarerRSarnansalhesis ':“!"!n,gf. mn::'?gnlig
Hundinq ................ 3 r i e e
L e R T 10.3 Did 'l"“" repair it yourself? 9.9 Power steering ............ 55
Performance  .............. 9.5 'F ..................... 3 i
Past np-lr'innu et e A b PR AR R A ;
Quality .......cccovvivvees Bib lﬂlzﬂqh'llrhﬂunnfﬂmﬂ S
15 years ,......
Specific likes: Ilgfn.l:r "Fui" lll'ﬂsfn:'l'ﬂr?wjﬁ 30-49 years .........c00000- 55
Handling .......covvvveee. 58.1% W e ey L R 14.2
Style D e ST e Sy .
Comfort ...................2L7
Performance ...............17.1 Is this your onlr car? WHH you buy another Firebird?
Ride oo asimianiiavull i || et e, | | S (R | T ey £8.8%,
PONRIE. o i s e il 10.9 e s it .. 539 Nl:l........,...............3|-!

*Parcentages might net equal 100% due to rounding and/for lmuﬂicilnf data.
e e e T e e
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What's All the Noise About

What’s in a name? Swingers, Cherry Bombs, Golden Rams and
the like offer music with the muffling. What else can you expect?

By MICHAEL LAMM, West Coast Auto Editor

VER WONDER what your car

would sound like with straight-
through mufflers? Louder, right? But
how much louder? Mellower, too. Well,
maybe mellower and maybe not. Could
be too much like an air hammer—too
“blatty.”

If you've wondered about louder
pipes, here are some of the pros and
cons. There's more to them than just
hanging on a pair.

What does a straight-through muffler
really do? Most people buy them for
the sound alone—nothing more. But is
there more to them than just that?

Ads for these mufflers stress four
benefits: 1) more performance, 2) better
gas mileage through decreased back
pressure, 3) longer muffler life and 4)
that “. . .deep, rich, throaty wake that
follows you wherever you drive.”

88

How much truth is there in these
claims? To find out, let's first take a
look at stock mufflers.

Most new cars come with single-
exhaust systems. These funnel all ex-
haust gases through one muffler. From
Detroit’s viewpoint, one muffler per car
makes sense. It's the simplest, cheap-
est, quietest possible exhaust system.

At low engine speeds, a single ex-
haust system works as well as any. In
fact, in one way it works better, be-
cause the fewer cylinders you run
through a muffler, the noisier the ex-
haust. In other words, if you use one
muffler for each bank of cylinders in a
V8, the total volume of sound coming
out both tailpipes will be louder than
if you run all eight cylinders through
one muffler.

This means that, even with dual muf-
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AUTOMOTIVE

Typical Straight-Through Muffler

MULTILAYER
FIBERGLASS BLANKETS

TO
TAILPIPE

“ONE-PIECE"
BULLET SHELL

______

FROM
EXHAUST
MANIFOLD

PERFORATED
INNER PIPE

Straight-Through Mufflers?

flers in a stock system, each muffler has
to have so much extra baffling that you
lose a lot of the benefit of a dual sys-
tem.

Let’s run that by again—it's impor-
tant. Say you take a V8 engine and
stick a single exhaust system on it. You
use a stock muffler with normal interior
baffling. The result: acceptable si-
lence. Now you take that same V8 en-
gine, separate each bank, give it its own
exhaust system, put the same muffler
on each pipe that you used for the single
system. Result: more noise than with
the single exhaust and single muffler.
Why? Because of greater sound-wave
“gaps” between individual valve-open-
ing periods—gaps that are twice as
large for each four-cylinder bank than
for the total of eight eylinders.

So to keep most factory twin-pipe
systems reasonably quiet, the muffler
engineers add more baffles. And this
cancels out much of the benefit of twin
pipes. As a compromise, you often find
the big-inch V8s with not just one muf-
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fler on each individual bank, but two.
This gives a total of four mufflers—
very expensive. The rearmost two,
though, are usually called resonators,
not full-fledged mufflers. (Some sys-
tems use only three—the third accept-
ing exhaust gases from both forward
mufflers.)

We mentioned before that, at low
rpm, a single stock muffler does all
right. As engine rpm goes up, though,
more and more exhaust gas has to pass
through the muffler’'s baffling. Since
the muffler can only accept so much gas
at a time, back pressure builds up in
the exhaust pipe. This means that not
all the burnt gases can get out of the
cylinder. Which means you lose power
at high rpm.

What to do? The obvious answer for
maximum engine efficiency would seem
to be to take off the exhaust manifold.
That way there'd be no back pressure
at all. It might be loud (it would be
loud), but at least it’d be efficient.

Well, no. Actually, a stock engine
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CUTAWAY — HELICAL PERFORATIONS
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LARGE CORE DIAMETER

STAINLESS-STEEL WOOL
PACKING OR FIBERGLASS

STRAIGHT-THROUGH MUFFLERS, bullet-shaped or conventional, use a center pipe variously perforated

needs some back pressure for max-
imum efficiency. Detroit engineers
figure normal back pressure into the
way they grind their cams, calibrate
timing, carburetion, and so forth. In
other words, with too little back pres-
sure, a stock V8 won’t run well either.
That's because the intake and exhaust
valves in any engine stay open at the
same time for an instant. This is called
overlap. With too little back pressure,
inrushing cold fuel/air mixture would
follow hot, spent gases right out the
exhaust valve. The cold temperature
would warp the hot valves, and at the
same time you'd be wasting gasoline.

Obviously, then, unless you're con-
templating a radical hop-up job, with
altered camming, carburetion and such,
about all you want is an exhaust system
that breathes well. That means, in all
likelihood, twin pipes and straight-
through mufflers.

The people who sell straight-through
mufflers will never tell you exactly
how much more horsepower, miles-per-
gallon, or whatever you’ll gain with
their systems. And really, they can't.
It again depends on how far you go
with modifications and what you've
started with.

Some will try to tell you how much
their mufflers reduce back pressure. Be
careful, though—these claims can be
misleading. Douglass, for example,
says its straight-through mufflers cut
back pressure to “near zero.” That
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might be true for the muffler by itself,
but when you take the exhaust mani-
folds, plumbing, curves, diameters, and
so in into account, you're bound to
end up with quite a bit of back pres-
sure. Similarly, AP’s Golden Ram
claims “48.5 percent less back pressure,”
and with the Merit’'s Dragon you get
“49 percent less.” What do these figures
mean—Iless than what? So be wary of
claims that mention absolutes. There
aren’t any in this game.

If you have a stock single-exhaust
system—say in a Mustang, Camaro,
Buick Special—you’ve got pretty kinky
plumbing plus the muffler set crosswise
near the rear axle. This is a tortuous
and restricted system. You'll benefit
from twin straights, and you’ll prob-
ably be able to feel a difference in per-
formance. It won't be a tremendous
difference—perceptible, that’s all. You
probably won't notice a difference in
fuel consumption, though.

If your car’s exhaust system is al-
ready dual, perhaps with four mufflers
(e.g. 1960 Cadillac, 1966 Thunderbird),
you won't notice any difference except
in sound. In factory three-muffler set-
ups, like stock Chevy duals, 1963-65
Buick and Firebird, you again probably
won't notice a perceptible increase in
performance. Perhaps the added sound
will make you think you're getting
more power, but chances are you're
not.

Next question: How much is all this
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BACK PRESSURE

VS.
ENGINE SPEED

BAFFLED

TOTAL ELIMINATION of

back pressure is not desir-
cble in engine design.

BACK PRESSURE (PSI)

Straight-throughs ore de-
signed to maintain some
back pressure, yet less than
baffled mufflers, especially
in the high-rpm range where
loss of power is greatest

1
STRAIGHT-THROUGH

i

1500

going to cost? Again, it depends. If
your old muffler has about had it—and
that’s when most car owners begin to
think seriously about switching to the
more tuneful types—you won’t nec-
essarily spend more for a replacement
straight-through glasspack than for a
conventional muffler. Nor will replac-
Ing your existing exhaust pipe, tail
pipe, clamps, hangers, or labor cost
more.

In some instances—if you have to re-
place not only the main stock muffler
but a resonator as well—you might
actually pay less for a glasspack, be-
cause that way you probably need no
resonator.

But these conversions sometimes get
out of hand. Too often you’ll be
tempted to go from a single to twin
pipes, then to headers, then collectors,
and so on. If you switch from singles
to duals, you automatically pay double.
With headers and the rest, the tab can
easily run into hundreds of dollars.

The lowest-priced glasspacks list for
about $4 each, minus installation. More
realistically, expect to pay $10-$15
per muffler and another $7 or so each
for installation. This doesn’t take into
account crossover pipes, equalizers, or
the possibility of replacing rusted
pipes. Chances are that if you have a
rusted-out muffler you'll also have a
leaky pipe.

You can get all sorts of dual systems
—not just noisy ones but high-perfor-
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2000

2500
ENGINE SPEED (RPM)

3000 3500

mance quiet ones too (Douglass sells
its Duotone systems either way). Most
auto-supply catalogs offer do-it-your-
self kits for what seem to be bargain
prices. Average cost runs about $35 for
everything. But if you figure on in-
stalling a set yourself at home, you're
in for a big surprise. Revamping your
car's undersides, especially without a
lift and proper tools, can be real bullet-
sweating work.

And while we're talking about costs,
don’t forget those indirect, hidden ones.
Loud mufflers seem to be open invita-
tions for traffic tickets, not only “exces-
sive noise” citations but all other kinds
as well.

Another consideration: Is your car
still under factory warranty? If so, think
twice before you install straights. If you
do and then come back with, say burnt
valves (or any other engine malady
that could possibly be blamed on the
exhaust system), your dealer may po-
litely tell you you’ve voided your war-
ranty.

Most straight-through mufflers are
the tube-within-a-tube type. The inner
pipe might be perforated with many
tiny holes, fewer bigger holes, slots, or
might even have what looks like a big
coil spring. Between this inner core and
the outer case, there’s usually fiber-
glass packing. Some straights use stain-
less-steel wool packing instead of fi-
berglass. A few use sheet-metal baffling,

{Plense turn to page 184)
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PM'S PICK B OF THE NEW INVENTIONS

Prepared in cooperation with Roger 5. Shashoua, Director, International Inventors Assa., inc.

UNDERWATER
PARACHUTE
STABILIZING- ; v HYDRAULICALLY

DRAIN “EXTENDED
PORT TELESCOPING BOOM

oy Grinnelf

1. UNDERWATER PARACHUTES serve as "brokes” for deploying only those on one side, they con also be

big ships, helping to stop them faster and maoke used to help steer o ship in the same way a tank
them more maneuverable in congested waters. De- or bulldozer is turned by broking one trock. The
signed for use on superfankers and heavy corge ves- chutes are said to be much safer than an emergency
sels, the chutes can be extended all at once or one ot reversol of engines becouse, in the latter cose, the
a time, depending on the amount of drog desired. By bow frequently swings dongerously out of control

CONTROL H#

' SHOW FG::ITION OF -
*"LARGE TV SCREEN PLANE ON RUNWAY —==C =0
SHOWS CLOSE-UP v
OF PLANE

CONTROL
CONSOLE

2. PAPER CLIPS POP OUT of this novel dispenser
by themselves, ready for easy removal without your
fumbling around for them. The secret is a ring mag-
net around the rim. As clips are pulled out, others
are drawn up in their ploce by the magnet. The dis-
penser con alsa hold pins, tocks and small nails
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DOUBLE- UP-AND-DOWN
ACTING

WHEEL —_ .
PUMP AND  MOVEMENT
COIL SPRING ACTUATES \

ON DOWNSTROKE,

to supply total

4. FOAM-SPEWING GUNS literally shoot out air-
port fires in the emergency system shown below. In-
stalled at intervals olong the runway, they follow
a flaming airliner as it lands, spraying it with
foam and putting out the fire before the craft even
comes to a stop. TV cameras also follow the plane,

o FOAM GUN

3. SELF-GENERATING ELECTRIC CAR uses the motion of its own wheels to add
supplementary power in the ingenious system shown above. Double-acting pumps
installed in the place of shock obsorbers drive a fluid-powered generator to help
keep the batteries charged as the car moves along. The system is not designed
power, but to permit longer runs beween recharging stops

showing its position on menitor screens in o master
control console, From these, the console’s operator
can tell where the plane is on the runway and which
foam guns to activate. The system can also be used
to spreud foom quickly en a runway if a disabled
liner is about to make a wheels- up belly lun:i:ng

| FLUID IS PUMPED OUT PUMPED OUT S
! TOP PORT, BOTTOM PORT,
. ENTERS ACCUMULATOR
BOTTOM PORT. TOP PORT TN
RESERVOIR S
TANK I
| ' .
| l e
| \— ———a
i - DOUBLE-  HYDRAULIC MOTOR - STORAGE
: ACTING GENERATOR RECHARGES BATTERIES
| PUMP BATTERIES
-

Inventors of the items shown on these fn es are as fol- and Benjomin T. Howlend, 2841 Monogram 5t., Lon
lows: 1. Mitsubishi Heavy Industries, Lt Marunouchi, Beach, Calif.; 4. Karl-Heinz Engel, Priessnitzsir. 7, 6

Chiyeda-ku, Tokye, Jopan; 2. Mailalet, {!d 119 Red Comberg,/Tounus, West Germany. International Inventors
Lion Rd., Talwarth, Surrey, fnglund 3. Landen H. Howard Assn. is locoted ot 680 Fifth Ave., New York, N.Y. 10019,
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By W. STEVENSON BACON
Art concept by Bill Johnson




SMILES CAME EASILY that morning of May 2, 1970, as stewardess
Margaret Abraham greeted passengers boarding ALM flight 980
bound for the Caribbean. The DC-9 was due to take off from New York’s

Kennedy International Airport at 11: 00 a.m. Its destination: St. Maar-
ten, one of the Leeward Islands in the West Indies.

Four hours and 49 minutes later the
engines of the Carib Queen would
flame out and she would be the first
commercial jet ever to be ditched at
sea. Twenty-three people, including
two children and Miss Abraham, would
die. Many would be injured. Equipment
designed for reliability would fail,
emergency procedures would backfire
and some theories of aviation safety
would come into question. Even after
seven months some mysteries connected
with the accident remain unsolved.

Preparations for the flight were
routine. Shortly before 9:00 Capt.
Balsey DeWitt arrived at the operations
desk of Owverseas National Airways
(ONA) and met with navigator Hugh
Hart and copilot Harry Evan to plan
the flight. Under a special agreement,
ONA furnished the plane and cockpit
crew for the ALM flight. (ALM stands

for Dutch Antillian Airlines, a sub-
sidiary of KLM, Royal Dutch Air-
lines.)

The over-ocean flight to St. Maarten,
a speck of land 170 miles east of
Puerto Rico, was long for the
DC-9-33CF—a stretched DC-9 “con-
vertible freighter.” Careful planning
was necessary because it was operat-
ing at the limits of its range. Giv-
en reasonably favorable winds and
weather, the DC-9 could make the
flight nonstop as scheduled. If there
were delays in taking off or if bad
weather were encountered, a refueling
stop at Bermuda was a possibility.

DeWitt and Hart huddled over fuel
consumption charts, one for a speed
of .78 Mach (Mach 1 is the speed of
sound) and one for long-range cruise,
and came up with an average figure
of 19,000 pounds of jet fuel. Since the

o

MEW YORK

L ueEpgraTes |

GULF OF
BE X DD

Y

e Headwinds, &
. turbulence
- N

5T. MAARTEN

WOF ALM FLIGHT gud T3
R iy e i =

T
-

s ¥

0"

v CHECKPOINT
TGINNY

POPULAR MECHANICS



big engines gulped about 4 percent
more than the specs indicated, an ad-
ditional 10 percent was added, totaling
21,000 pounds for the “burnoff’—the
fuel the plane would actually consume.

As with all such flights, ALM 980
would also cram into its tanks fuel
to fly to the farthest alternate runway

and for a 30-minute “hold.” Added to

that would be a 10 percent reserve for
deviations in the flight plan over water.
Choosing St. Thomas, V. I, as the
farthest practical alternate, DeWitt
added the reserve and holding require-
ments: a total of 6500 pounds.

A last-minute ONA bulletin added
the final word. Planes flying to St.
Maarten had been arriving with in-
adequate fuel reserves, and, as of May
2, crews were to plan to arrive with
7000 pounds of fuel left over. DeWitt
added another 500 pounds to the 6500
for a total of T000. This was added
to the original 21,000 to make 28,000
pounds of fuel

“We're liable to have less than 28
by takeoff,” DeWitt said. “If that
happens, I'll refile for Bermuda the
minute we're in contact with the New
York Center.”

Still busy with pencil and paper,
Hart calculated that air time en route
would be 3 hours and 26 minutes.
Minimum time to fuel exhaustion
would be 4 hours and 34 minutes.
Although he had not considered all re-
serve allowances, his last figure, in what
has been described as a million-to-one
shot was to prove tragically accurate.

HE TIME was now close to the
11: 00 a.m. departure. The last of
the 57 passengers, including Jennifer
and Kristin Caldwell, two youngsters
accompanied by their parents, boarded
the ship and were assisted to seats by
the ALM cabin crew. There were
couples, some elderly, a businessman
or two and a few residents of St.
Maarten, including Miss Jacinth Bryan,
a hotel owner.
In addition to stewardess Margaret
Abraham, the ALM cabin crew includ-

DECEMBER 1970

Somehow, the enormous raft
began inflating, filling
the tiny galley area . ..

ed purser Wilfred Spencer and steward
Tobias Cordeiro. Miss Abraham, a
pretty brunette from Curacao, looked
forward to the trip as much as any of
the passengers. She was heading home
to her fiance. They were to be married
on June 13.

Although small in comparison to
planes usually flown on long-duration,
over-water flights, the 115-seat DC-9
offered the 57 passengers plenty of
room. With the last person on board,
the cabin door was closed and the
engines started. The plane taxied to
runway 13. There was no waiting for
takeoff that sunny Saturday. DeWitt
fed fuel to the engines, lifting off at
11:14. The estimated time of arrival
was 2:40 p.m., Eastern Daylight Sav-
ing Time, at the small Juliana Air-
port on St. Maarten. Checking the
totalizer—the main fuel gauge which
adds quantities in the DC-9's four
tanks—DeWitt noted that 28450
pounds of fuel remained. The men in
the cockpit relaxed, glad that even more
than the projected 28,000 pounds of fuel
had been crammed into the tanks.

Visibility was unlimited and the
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On the left wing,
DeW:itt struggled to get
the exits open . ..

DC-9 rapidly climbed to its assigned
altitude of 29,000 feet. Just 23 min-
utes after takeoff, ALM 980 reached
its first mandatory checkpoint—"“Tuna.”
Her arrival at this geographical spot,
which is marked only by latitude
and longitude, was reported to Air
Traffic Control. Keeping track of the
plane’s progress by Loran (LOng
RAnge Navigation by radio), Hart
signaled checkpoint Roy at 12:03
EDST and Landry at 12:43.

Things were also going smoothly in
the passenger area. The European-style
cabin service included champagne and
mixed drinks. About an hour into the
flight, dinner was served with wine.

EW YORK'’S good weather vanish-
ed as ALM 980 bored southward.
About five miles north of Landry,
Capt. DeWitt encountered turbulence
and eased the speed down from .78
Mach to .76. The weather wasn't as
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predicted. DeWitt and Hart theorized
that the low-pressure system which
they were supposed to be flying
through—and which they had counted
on to provide a helping tailwind of at
least 10 knots—had either moved more
rapidly than weather forecasters had
predicted or had changed in intensity.

At checkpoint Ginny the turbulence
was worse. Using radar to pick out
severe weather activity, Capt. DeWitt
maneuvered among the cumulonimbus
and cirrus shelf clouds that indicated
thunderstorms. Clear-air turbulence
took hold on the other side, and he
requested clearance to 27,000. He'd
go underneath the “shelves,” DeWitt
decided, because the cloud formations
indicated that turbulence might be
worse higher up. Then there was the
fuel he would have to burn up trying
to climb out of the weather.

South of Ginny near Grant check-
point the crew encountered the same
weather conditions at 27,000. They
went down to 25,000 and cut back the
airspeed to Mach .72. Still, buffeting
turbulence and headwinds of 20 to 25
knots caused the ship’s ground speed
to fall sharply.

ALM 980 was behind schedule when
it reported in at Grant Intersection
at 2:02 p.m. The time the plane could
remain in the air was slowly ticking
away, but the deviations made so far
were routine. They were made to in-
sure a comfortable flight, and they
went unnoticed by the passengers.

Guava was the next checkpoint and
ALM 980 called in at 2:24, still at
25,000 feet and with about 8600 pounds
of fuel. Here the plane would leave the
safety of established routes and fly
farther out into the Atlantic to St.
Maarten. Quickly calculating, DeWitt
estimated they would land at Juliana
with 6000 pounds of fuel remaining—
less than the 7000 they were aiming
for, but well within safe limits. Cross-
checking Hart’s Loran positioning at
Guava with the Automatic Direction
Finder (ADF) beacons at San Juan
and on the island of St. Thomas, DeWitt
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congratulated him: “It’s the first time
I've been down here with one of you
navigators who got me on Guava
exactly!”

Food trays, glasses and coffee cups
in the cabin were stowed in preparation
for arrival at St. Maarten. The purser
announced to the passengers that the
plane would arrive about 3:00 p.m,,
some 20 minutes late because of
weather. The seat-belt signs went on,
say witnesses, about 2: 30,

Although no one had given it much
thought, there had been no welcome
and progress reports from the captain
to the passengers. The reason was that
the public address system from the
cockpit wasn't working. Though incon-
venient, the situation didn't seem
crucial.

By now the flight was proceeding
according to routine. The plane got
clearance from San Juan to fly direct
to St. Maarten and descend to 10,000
feet.

Hunched over the radarscope, Hart
strained to pick out St. Maarten.
But the signals were confused by echoes
from thunderstorms in the area. Then,
just 15 minutes from Juliana, a series
of radio exchanges began that, when
all the evidence is considered, might
be said to have sealed the fate of
ALM 980.

As he started his descent from
25,000 to 10,000, DeWitt was surprised
to hear his radio crackle. It was San
Juan, and the message was that St.
Maarten was below minimums for
landing. Visibility had to be at least
two miles and the ceiling 600 feet, and
tiny Juliana tower was reporting rain
showers, The plane would have to land
at San Juan. DeWitt requested clear-
ance at 21,000, the altitude he was then
passing. Clearance granted, he began
the right turn to San Juan, certain at
least that a well-equipped airfield
awaited him.

On the way to San Juan, the radio

came alive again. Juliana tower wanted
to talk to ALM 980 on 118.7 mega-
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Coast Guard ‘copters hauvled up
11 passengers, while 26 were
recovered by a Navy ‘copter.

cycles. When he called, DeWitt relates,
he received a weather report giving
him a ceiling of 1000 feet, broken,
5000 feet overcast, a visibility of three
miles and rain showers.

“Why do you give me this message?”
DeWitt asked. “I'm on diversion for
San Juan because of below minimums
at St. Maarten.”

The reply from Juliana was a repeat
of the improved weather—possible
landing weather, if it held.

After another exchange with Juliana,
DeWitt decided to again head for St.
Maarten. He got clearance from San
Juan, calculating that they could make
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St. Maarten, hold, and even get to an
alternate, if need be. ALM 980 now had
5800 pounds of fuel. “On the blocks” at
St. Maarten she should have 4400 left.
Making the left-hand turn for St.
Maarten, now 90 miles southeast,
DeWitt descended to 10,000 and homed
on the Juliana beacon.

The time was now 2:57. ALM 980
took a compass heading of 090° so that

At about 100 feet over the
runway the third landing
attempt was aborted.

she would miss any inbound traffic to
St. Maarten while descending to 6000
feet. Flying through heavy rain while
monitoring the radar and ADF, the
DC-9 arrived over the beacon at
Juliana at 3:13 p.m., 33 minutes later
than originally scheduled. If the
time—20 minutes due to weather and
13 minutes to divert to San Juan—
was insignificant, the fuel used was not.
Approximately 3300 pounds had been
burned.

Following the procedures for St.
Maarten, DeWitt, still high in the over-
cast flew over the beacon on an out-
bound track, went into a turn, let down
to 600 feet, then told the copilot and
navigator to yell when they spotted
something.

Switching from the radar, Hugh
Hart peered out of the windows—often
seeing nothing but sheets of rain—as
did Harry Evan. They were searching
for the shoreline of St. Maarten, the
VASI (Visual Approach Slope Indica-
tor) lights or the runway itself. The
rain was heavy on the unusual dog-
leg ADF approach path, which required
good visibility to execute. Finally, as
they descended, they could see the
angry ocean below.

The runway loomed up slightly off
to the north. Since he was too far off
the runway center line, DeWitt decided
to go around again.

“We have you in sight,” the tower
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broke in. “You're clear to make any
turns you wish.”

Evan continued to monitor the tower
for weather, and was still being given
a ceiling of 1000 feet and two-to-three-
mile visibility, information that the
crew and at least one observer on the
ground later held to be highly opti-
mistic. Unquestionably the weather
was bad for landing. Hugh Hart calls
it atrocious. “I'd have rather tried land-
ing in their bay than on their runway,”
he says.

Nevertheless, another circling ap-
proach was made. This time the DC-9
overshot and couldn't get into the
“VASI profile"—the glide path that
would lead the plane down to the
proper touchdown point. ALM 980
circled the beacon, made a turn and
came back for a third try. Deciding
that there was a lot more tailwind
than Juliana tower was aware of,
DeWitt went to full flaps and an air-
speed of 128 knots.

For a moment things looked good.
The plane was right over the runway
center line and in the VASI glide path.
But the plane didn’t sink fast enough.
At about 100 feet over the runway the
third landing attempt was aborted.

“If 1 had reduced power to cut my
speed I would have unspooled the en-
gines,” Capt. DeWitt explained later.
In other words, power would have
been reduced to the point where it
would have taken at least five seconds
to get the engines back to full thrust.

DeWitt had read 3800 pounds of fuel
left after the second approach, and
decided to go for an alternate. Between
rain and a strong tailwind a safe
landing at St. Maarten was impossible.
But his 3800 pounds of fuel was to
prove an illusion.

Cireling back to the ADF beacon a
final time to use it as a reference point
to navigate to St. Thomas, DeWitt
advised Juliana of the change.

HE TIME was 3:26. In the

passenger cabin a vague uneasiness
was manifesting itself. Arthur Johnson,
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a former pilot sitting with his wife in
row 13, looked out of the window and
recognized St. Maarten. No announce-
ment was made, he later testified,
though it was obvious conditions were
“not minimum” and the tower should
have advised ALM 980 not to attempt
a landing.

Miss Jacinth Bryan also knew the
plane was leaving St. Maarten. “I was
wondering what was going to happen,”
she testified, “because I realized it
would be difficult to land.”

Now the signs of a crisis began to
reveal themselves. As the DC-9 climbed
to 4000 feet, leaving the St. Maarten
ADF beacon far behind, Hugh Hart
glanced down at the totalizer. He
gasped. The instrument was reading
very low, a mere 850 pounds, too little
to reach even the closest alternate. As
Hart called the reading to the captain’s
attention, the instrument began to spin
like, in Hart’s words, “a slot machine
on which the handle has just been
released.” The stakes were terribly
high—the lives of 63 people.

The crewmen watched, horrified. The
digital figures went up and down,
first too fast to read, then pausing
momentarily at 850, 1350, 1850. Then
the readout swung down again. The
trouble was probably due to the angle
of the climb plus the turbulence,
DeWitt reassured Hart. The gauge
should stabilize when they reached
altitude and leveled out.

In the meantime Hart chose the mid-
dle totalizer reading of 1350 pounds
and quickly suggested St. Croix as the
nearest possible alternate landing field.
At 100 pounds a minute, the flight
would have another 14 minutes of life,
enough to reach St. Croix with five
minutes to spare. At 3:36, ALM 980
requested the distance and was cleared
for St. Croix.

Now the fuel gauges had stabilized—
not at 1350 pounds—but at 850!

Unable to believe his eyes and mind-
ful of similar experiences with faulty
gauges, the captain told Hart that in
his judgment there was no way that

DECEMBER 1970

there could be less than 2000 pounds
on board. Where could the fuel have
gone?

And on the final approach to the
beacon at St. Maarten, the totalizer
had read 3800 pounds. To get from
there to the point where the totalizer
read 850 could not possibly have taken
more than 1500 pounds. The reading
should have been 2300, yet the gauge
stubbornly refused to budge.

The clock was slowly, relentlessly,
ticking out the final minutes of the
flight of ALM 980, and in an amazing
coincidence it would end exactly at
the moment of fuel exhaustion pre-
dicted on takeoff from Kennedy.

EWITT radioed San Juan that he

appeared to be low on fuel and
was cleared to 12,000 feet. Slowly he
nursed the ship upward, still refusing
to credit the erratic gauge, but con-
serving whatever fuel remained. Could
he believe the totalizer? He debated
the possibilities until at 7000 feet it
read between 400 and 500 pounds. Now
DeWitt decided he had no choice but
to believe the totalizer. Even though
he wasn't expecting a flame-out he

The crewmen watched,
horrified. The digital
figures went up and down . ..

would get down to the water and
prepare for a ditching.

If a spur to action was needed, it
was provided shortly after the plane
left 7000. A red fuel pressure light
went on in the cockpit, providing an
indication independent of the totalizer
that ALM 980 might, indeed, be run-
ning out of fuel. It was now 3:40 p.m.,
and DeWitt radioed San Juan Center
that “there is a possibility that I might
have to ditch this aireraft. I am now
descending to the water.”

From this point the record is con-
fused and contradictory. Yet it is pos-

{Please turn to page 180)
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Okay, now who's going to scramble all the eggs?

What Henry Ford is to cars, Peter Porter of South Africa probably will become to toast.
Porter has invented a giant toaster that can turn out a slice every five seconds. The
machine toasts by infrared heater bars, and is designed to be used in hotels, airports,
passenger ships and the like. Porter showed his machine at a recent inventors show and
plans to produce it commercially in the near future.

4
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Rotterdam’s temporary look

Rotterdam had a changed face this year
when steel power-transmission towers (top)
and cable cars suddenly appeared in the an-

cient city. However, they were there only
during the Communications 1970 exhibition.
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Re-entry cone on ocean floor

A new device may help oceanographers and
oil drillers get through hard rock that pre-
viously dulled bits so much that drilling had
to be abandoned. Now a sharp bit (right) can
be guided back to the core hole by the use of
sonar devices on the re-entry cone above the
core hole, which send back readings to a
panel (upper left) on the ship. The ability to
re-enter the same hole makes penetration
through hard rock possible.
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Tin Goose’ is just as good as it was in 1928

Restored to its original factory condition by the staff of Harrah's Automobile Collection,
Reno, Nev., this 42-year-old Ford Trimotor is currently touring the country making appear-
ances at auto and aviation shows. The Ford Model 5-AT-B (serial No. B), originally built in
December 1928, is one of seven Trimotors still in existence out of 198 built by Ford from

1926 to 1933. The airline models carried 13 passengers and a crew of three.

Coastal explorer

The Kaiyo Il, a new Japanese underwater

research vessel, is exploring the coastal
waters of Japan to a depth of 90 feet. Marine
scientists are lowered below the surface in
a steel cylinder (bottom photo) suspended
from a gantry aboard the vessel.
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SHRIMP-COLLECTOR KET

2" MESH SEPARATOR PANELS

1" MESH PANELS

LOWER-TRASH-CHUTE
EXIT OPENING

Trawl keeps the good ones

Self-sorting shrimp nets are increasing
shrimp catches by sorting out trash and scrap
fish in large mesh panels that allow the
shrimp to pass through into a small-mesh
collection net. The trawl was devised by the
Bureau of Commercial Fisheries, Seattle.
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SNOWMOBILES

g SAP N SNOWMDBILES

By GEORGE W. REIGER,
Outdoors Editor

FPhotos by Ernie Gay

Hold it! We’re talking about cargo, not drivers. Replac-
ing Dobbin on the maple-sugar circuit is just one job

Vermonters have created

AST WINTER a group of friends
and I rented a farmhouse in Ver-
mont. Waitsfield is an hour or less from
some of the best slopes in New England
—Sugarbush, Mad River, Glen Ellen,
Killington, Stowe—and our intention
was to use the farm as a base from
which to ski, ski, ski! But in four
months of weekend visits, I never even
got on a pair of slats. With spacious
hillside meadows at our doorstep, and
state and national forests nearby, we
spent the winter on snowmobiles.
Even the schuss-boomers in our
group, skeptical and sometimes critical
of the fun of such noisy machines,
finally took rides—and came away more
open-minded, if not always converted,
to the uses of snowmobiling.
The sport has long been known to
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for the versatile mushers

New Englanders. In fact, people in
Maine, Vermont and New Hampshire
were among the first Americans to
catch on to snowmobiling as it drifted
across the border from Canada. And,
perhaps, because snowmobiling is not
particularly new to New England, or
because folks up that way are a little
more serious-minded than the rest of
us, Vermonters seem to use their
machines as much for work as for play.

While people elsewhere look on the

A. TWO VERMONTERS plan sugaring expedition in
setting that has chonged little in the past 50 years

B. NO MORE TRUDGING over trapline in snowshoes.
Take o pair—but only as backup for a snowmobile

C. SNOWMOBILE CLUB MEMBERSHIP makes for fel-
lowship and fine outings such as this one at Ascutney

D. MAINTENANCE MEN ot ski lift on Mount Snow
find that snowmobiles make their job a lot easier
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snowmobile as one way to recapture
the flavor of a Sunday drive with the
family (lost on hectic highways),
Vermonters also regard these machines
as the best way to reach maple stands
for sugar or the pines to cut firewood,
or even the far hills to check trap lines.
Snowmobiles tending ski lifts at Strat-
ton or bringing down wounded skiers
from Mount Snow hardly get a second
glance—except from out-of-staters.
But you don’t have to be a wood-
cutter or a trapper to enjoy snow-
mobiling Vermont-style. With more
than 40 snowmobile clubs and some
31 state-organized trail areas, Vermont
welcomes the visiting snowmobiler.
You can rent machines at many ski
resorts, and enterprising dealers have
even set up trails for demonstration,
instruction and rental activities behind
their shops. If you pack your own
snowmobile, check for latest registra-
tion information with the Vermont
Department of Forests and Parks,
Montpelier, Vt. 05602 or Forest Super-
visor, Green Mountain National
Forest, Box 519, Rutland, Vt. 05701.
Describe your proposed trip, and they’ll
give you maps, addresses of local ser-
vice facilities and anything else you
may need. Happy riding! L

SUGAR DRILLING or wood cutting with a snowmo-
bile makes light work of sometimes toilsome tasks

SNOWMOBILE-SKIING? Call it what you will, this
combination of two different winter activities is fun




SKYLAB:

SPACE

Our Next Giant Step

In Space

Late in 72 a mighty Saturn rocket will

blast a three-man workshop
and lab into Earth orbit

—a mission that could prove
a springboard to Mars

By JOHN F. PEARSON, Science Editor

BOUT A DAY APART, late in 1972,
two towering Saturn rockets are
scheduled to rumble skyward from
Kennedy Space Center. A Saturn 5,
with only its first two stages loaded
with propellants and its empty third
stage equipped as a workshop, will or-
bit the hardware for Skylab, America's
first space habitat. A three-man crew
will follow in a Saturn 1-B. Riding with
them will be a big question: Can man
live and work in a weightless environ-
ment for extended periods?

Apollo moon missions can’t provide
the answer. They're like a quick test
drive around the block when you're
wondering if your car will take you
cross-country. The longest U.S. space
mission to date was Gemini 7, in 1965.
It lasted 14 days. Recently, Russian
cosmonauts spent 18 days in orbit. But
the question remains.

Skylab is the most extensive and
elaborate mission yet dreamed up by
NASA planners. The blueprint calls
for three three-man crews to live suc-
cessively aboard Skylab and carry out
some 30 scientific experiments. They’ll
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aim telescopes at the sun, test them-
selves in various ways, try out new
space devices, and use spectrometers
and scanners to develop new informa-
tion about the Earth. The first crew
will remain in orbit up to 28 days, and
the two other erews will each attempt to
stay as long as 56 days. The mission will
take about eight months to complete.

If Skylab goes well, it will be a giant
step toward space voyages lasting
months or even years. Some top NASA
scientists think we'll be sending manned
flights to Mars as early as the 1980s.

Skylab will orbit the Earth at a
height of 270 miles. It will not be a
single spacecraft but will be made up

of a cluster of components: orbital
workshop (OWS), airlock module
(AM), multiple docking adapter

(MDA), and Apollo telescope mount
(ATM). The cluster will be 83 feet
long, weigh 130,000 pounds and, with
solar panels extended, look like a huge
flying windmill.

After the Saturn 5 has boosted the

g

Text continues on page 1]‘%
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SKYLAB: America's.
Flrst Space Habitat

Artist's concept shows Skylab’s three-man crew in
~orbital workshop (right) and engaged in extravehicular
activity—replacing film in the Apollo telescope mount.
Only two astronauts are needed to make the film ex- VELESCOPES
change—one on top of the telescope mount and a #
“second just outside the airlock hatch. In painting, the /"

scond man is hidden by arm of MM S ml-lr arrﬂrﬁ,
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workshop—the modified S-4B third
stage—and the other components into
orbit, the cluster’s telescope mount
and its solar arrays will deploy. Then
the crew will be orbited by a Saturn
1-B, the two-stage rocket used in the
early Apollo Earth-orbit missions. Af-
ter five orbits to permit maneuvering,
the astronauts will guide their Apollo
command and service module to a ren-
dezvous with the workshop cluster.
They'll dock the CSM at a port at the
end of the multiple docking adapter
and enter the cluster, moving through
the airlock module into the workshop.

Compared with the cramped quar-
ters of the Apollo command meodule,
Skylab is a “mansion” of 13,000 cubic
feet, which makes it larger than the
average three-bedroom house. The big-
gest unit is the orbital workshop—a
48-foot-long cylinder with an interior
diameter of almost 22 feet. Though
there is no “up” or “down” under zero-
G conditions, the workshop is divided
into a two-story configuration. Open
aluminum grids are used for floors
and ceilings. The “lower” (aft) story
has a seven-foot ceiling and contains
the crew’s quarters, including sleep
compartment (70 square feet), ward-
room (100 square feet) and waste man-




agement compartment (30 square feet).
The largest space on this level is de-
voted to the work area (180 square
feet), which contains the hardware for
several important medical experiments.
Solid doors make it possible to com-
pletely close off the wardroom and the
waste management compartment so
that odors and loose particles can be
contained. In a weightless environ-
ment, floating droplets of water or
crumbs of food can be a nuisance.
Thermal control and a ventilation
system will give the astronauts a
“shirt-sleeve” environment with tem-
peratures ranging from 60° to 90° F.

SKYLAB CREWS will blast
off atop Saturn 1-Bs, as
is shown in composite pic-
ture (left, top). The 1-B
needs a 128-foot pedestal
so that normal servicing
configuration of mobile
launcher can be used. The
launcher normally is used
far the Saturn 5, a much
taller rocket. Lower pho-
to at left shows demon-
stration of “lower body
negative pressure device,"”
a piece of experimental
hardware that will be in-
stalled in crew's quarters

LIVING IN SPACE for long
periods calls for elabe-
rate support systems and
unusual devices. Photos
(right) were made in mock-
up at the Marshall Space
Flight Center in Alabama.
Top left: Engineer shows
how to use hand-washing
fixture in waste manage-
ment compartment. Rub-
ber cuffs keep droplets
from floating away. Top
right: Meals in canisters
will be heated in averhead
oven. Lower left: Engineer
pedals metabolic activity
ergometer, used for cali-
brated exercises that mea-
sure energy output, help
keep crewmen fit. Lower
right: Zippered restraint
rig, anchored at floor and
ceiling, prevents crewman
from “floating” in sleep.
Because of weightless en-
vironment, astronauts don’t
have to sleep in “herizon- ==
tal” beds. Shut-eye taken
while “upright’’ is parfect-
ly comfortable in space =27
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The grid ceiling permits an easy flow of
air in the workshop. This will be the
first U.S. spacecraft with a two-gas—
oxygen and nitrogen—atmosphere. Pres-
surized at only five pounds per square
inch—about one-third of atmospheric
pressure on Earth—it will be extra
rich in oxygen.

In the center of the ceiling there’s
an opening several feet across, large
enough to permit the astronauts to float
“up” to the second floor. This chamber,
for lab activities and water storage,
is some 20 feet high. Roominess of
this lab will permit testing several per-

{Please turn to page 178)







N THE EARLIEST DAYS of auto-

mobiling, carmakers borrowed
wheel know-how from two main
sources—wagons (wooden wheels) and
bicycles (wire).

Evolution of the wheel waited
patiently for the tire to grow up. In
the good old days, tires went flat at
the slightest provocation, even “when
spoken to sharply.” The best wheel,
then, allowed pneumatic tires to be
changed the most quickly and easily.

At first, wheel rims were simply
dished circular bands of steel. The air-
filled monotube tire bolted to it
directly. Next, with the invention of
the inner tube, the tire casing could be
made open at the inner circumference,
and clincher rims became popular.
Clinchers held the tire on by air
pressure with holding action equal at
all points, unlike the bolted tube which
held only at the bolt locations. And
clinchers made tire-changing faster.

Then in the 1920s, the drop-center
rim was invented, although it didn’t
become widespread until the 1930s.
The drop-center would eventually
permit wider tire profiles and lower
pressures, thus a softer ride, better
wear and wider contact with the road.

During the teens and '20s, wooden
spokes were used on the less expensive
cars while wire wheels graced the more
luxurious and sporty. Wooden wheels
(sometimes called “artillery”) were
often oak, usually made up of separate

spokes radiating from the hub, joined
at the center. These had a steel outer
rim, which was sometimes the clincher
section itself. The wheel stayed on the
car more or less permanently (didn’t
unbolt), and if you had to change a
tire, you did it by removing the tire
from the wheel as it stood on the car.
Later, the demountable rim came
about. This was a cincher section that
slipped onto or off the wheel. The
wheel, though, again stayed on the car.
And as a final refinement, demountable
clinchers got a split-ring arrangement
so they could be collapsed slightly.
This made it easier to get the tire off.

Two problems plagued wooden
wheels. Hit from the side, they often
snapped. Also, in the wet they swelled,
and in dry weather they shrank. When
the spokes became loose, they squeaked.

Wire wheels, meanwhile, were often
offered optionally on cars with wooden
ones. They used the same tires as their
wooden friends but were usually sup-
plied in sets of five, so instead of having
to fix a flat on the spot. you could
change wheels and repair the tire later.
This was because wire wheels were
easier to get onto and off the splined
axles or hubs. Wire wheels were also
stronger and usually lighter.

During the 1920s, the steel disc came
onto the scene. If vou're old enough, you
may remember seeing these on Chevro-
lets of the late "20s and early '30s. The
disc normally bolted semipermanently

WHZELS!

The only thing still the same is that
they're round.
have passed through several revolutions

Otherwise, car wheels

A—1899 DeDion Bouton
B—1903 Curved Dash Olds
C—1909 Stanley Steamer
D—1912 Stutz Bearcat
E—Houk on 1922 Ford
F—1930 Gardner
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G—1931 Ford Model A
H—1929 Auburn Speedster
I—1931 Bugatti Royale
J—1932 Auburn Speedster
K—1933 Duesenberg
L—-1934 Packard

M—1936 Willys 77
N—1955 Ferrari

0—1946 Kurtis Indy car
P—1963 Chrysler turbine

All photos laken at .
Harrah's Automobife Collection,
Reno, Nev.
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WHEEL RIM EVOLUTION

Bolt-on rim

Clincher rim

Drop-center rim

Demountable clincher on artillery wheel

WHEEL EVOLUTION is tied directly to develop-
ment of tires. At top, monotube fire used
bolts through rubber plus dished rim to hold
tires on. Later, with inner tube, tires opened
up at top so air pressure clinched them
on, Today we use drop-center rims without a
tube—the wheel and tire join to hold common
oir supply. Next? Perhaps o permanent bond
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12 removable
sections

SECTIONAL TIRE

to each axle, with demountable rims
carrying the tires. Steel disc wheels
cost about midway between wires and
wood, yet they were easier to clean
than wires, just as strong, and less
noisy and stronger than wood.

About 1930, people felt that wire
wheels looked sportier than either
wooden ones or discs, so a new type of
less expensive wire wheel was invented.
This, instead of having wire spokes
laced from a central hub to the rim
(bicycle fashion), had the spokes
electrically welded in place. By the
time these became popular, most cars
had four-wheel brakes, so the hub
could be large enough to bolt to the
brake drum. Also, drop-center rims
had replaced clinchers by then, and
automatic welding made these “fake
wires”’ cheap to produce. Model A Ford
wheels are examples of welded-spoke
wires, but even high-priced lines like
Cadillac, Pierce and Packard had them.

Then in the mid-1930s, many auto-
makers began switching to pressed-
steel wheels. These were essentially
the same as we use today except that
the center sections were scalloped to
imitate thick spokes (see color photo
M). Here, the center consisted of one
section of pressed steel, and the drop-
center rim was either riveted or welded
on. Today, the most common car wheel

is a derivative of this last type. * * *
POPULAR MECHANICS



NEWS BRIEFS

'Bugged’ shoes help doctors measure success of surgery

Shoes that send signals to recording equipment now enable doctors to measure improve-
ments they've made with hip-joint surgery. While the patient walks, pressure readings along
the soles of the shoes are transmitted via electronic equipment in the heels. The signals are

picked up and recorded by the equipment shown in the left-hand photo.

Inflatable vase

A vinyl container, the Inflat-A-Tainer, can
be stored flat (center, above), then inflated
to hold ice cubes (left) or flowers. Colors
are black, white or clear.

-

Ready for a moon ride

Astronauts test a full-scale mock-up of a
lunar roving vehicle that's scheduled to be
used on the moon during 1971.
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It's a bathtub!

The Italian designer of this futuristic bath-
tub calls it “‘the perfect washing machine for
people.” It appeared in a recent exhibit.

Gas-turbine train

A gas-turbine-powered train, capable of
reaching 114 mph, recently went into service
on the Paris-Cherbourg line.
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HUNTING

How to Keep Your Shooter’s
Eve Sharp the Year Round

The farmer you help in the spring and
summer by ridding his barns of a noxious
pest may ask you back next fall to hunt
his posted lands for deer or pheasant

By GEORGE REIGER, Outdoors Editor

HE PRESSURE WAS ON. I had convinced the
' farmer I knew what I was doing. Two pigeons sat on
TS/ the edge of the barn roof and watched me coming. I had
¥ to shoot them both without damaging the barn or upset-
‘ ting the livestock —and I had to do it in front of a pair of
skeptical onlookers: the farmer and his foreman.

The birds were nervous. One flushed out of range and
flew up the valley. It might come back. Just as I got within
range of the other, it ducked and I heard the clap-clap of
wings as it kept the roof between us on its takeoff.

“He's circling!” called the owner.

The bird turned high outside the silo to look me over.
A shot of chilled 6s crumpled the target, and it fell with a
satisfying thump to a hard-packed dirt road.

“There’s the other!” yelled the foreman. _

The bird returning from up valley swung high around
the barnjthen decided to come in. It never stopped com-

g

e

s e VS ! S

ik

x

i

il

" - #.} I-
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take them on the wing. Not only is H'lls more sport-
ing, but careful gunning earns invitation te return
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ing—and landed with a thump echoing the
fall of its companion.

“Great shooting!” called the owner,
“You'll find more tucked in the hayloft.
I'll get my boy to flush them. Shoot 'em
without peppering the barn, and you're
welcome here anytime.”

That was 15 years ago. I went back
mainly to hunt new infestations of feral
pigeons, but often, too, during regular
season to hunt the farmer’s posted fields.
His son and I walked them together; the
pheasant shooting was fabulous.

The European Rock Dove (Columba
livia), alias common pigeon, probably
came over on the Mayflower. Early col-
onists raised them for eggs and squab.
Most you see today live in cities with ver-
tical heights reminiscent of cliffs they bred
in centuries ago.

Urban populations are often vermin
and disease-ridden. For example, strep-
tococcus meningitis, transmitted by pi-
geons, kills an average of three people an-
nually in New York City. In the country,
the birds roost in high lofts and silos, are
not easy targets. They'll flush at the sound
of a shell being chambered once they've
been shot at. The gunner who bats .400 is
doing well. Use express 6s or Tles.

Pigeon practice on summer weekends
will make winter waterfowling duck
soup. And speaking of soup, country pi-
geons, fed on seeds and grain, aren’t bad
eating. Tough, and best in a stew, but
not bad. Happy hunting! Ll

DON'T BE SATISFIED with results at one barn. Try an-
other. You'll have continual action ond learn the aoreao
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MOST STATES have no closed season on pigeons,
starlings ond blockbirds, but check local laws

UMARMED HUNTER in boarn flushes birds to part-

ner outside. Three shots, and men change ploces




NEWS BRIEFS
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Tha*)«r clalm flrst Irght bulb

Citizens of Springe, West Germany, have
erected this monument to support their con-
tention that the first electric light bulb was in-
vented there by Heinrich Goebel in 1854—25
years ahead of Edison.

Ava!anche-proof church

Because avalanches sometimes sweep
down the Alps in their area, the residents of
Langen am Arlberg, West Germany, built
their church in a wedge shape. The shape al-
lows a snowslide to sweep over the building
without damaging it or trapping people inside.

Quiet concrete-breaker

With its hammer driven hydraulically rather
than by compressed air, the Hydroville, a
French-built concrete-breaker, is 10 times
quieter than a conventional air hammer. A
damper cuts hammer noise by 80 percent.

- e i i _‘_ .
Discotheque for the deaf helps them speak
Deaf children are learning to speak at an English school with the help of a discotheque-

inspired machine that flashes colored lights in response to certain sounds. The youngsters
try to light up the same lights as the teacher does—thus matching the sound.
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With attached garaéé |

An old schoolbus has been converted into
a mobile home—with attached garage—by
Stan Starr Sr., Nashville, Tenn. A ramp at the
rear enables Starr to load his racing Camaro
in the bus to take it on the stock-car racing
circuit. Two bunks, a table and stove inside
provide comfortable living for the crew. The
rig is shown at the Citrus 250.

"I'h .?%'F p - e
Plastic igloos

Eight to ten people can live in one of these
polyurethane “'igloos" that are being built in
Germany for use in Turkey to replace earth-
quake-destroyed homes.

Piped-in music

A tiny radio receiver built into the bowl of
this pipe can be heard only by the “smoker.”
The bowl transmits sound down the stem,
where it's picked up by the user's teeth and
conveyed to his auditory organs.
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Steam wagons are old-timers

Built during World War | and still in use at
the Brown Baylay Steel works in Sheffield,
England, are seven steam wagons. The wag-
ons, which are operated daily, are powered
by coke.

gt

Vintage 1924

Advertising gimmickry is not new—as this
1924 Daimler proves. The car was built in the
shape of a bottle, and was used by Worthing-
ton breweries in England until 1953. The vehi-
cle, now at the Montague Motor Museum, ap-
peared at a display of unusual vehicles.
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AUTOMOTIVE

One-Man Auto

STRUCTURAL FRAME

TOWER POWERHEAD

TOWER LOCK

PIVOT-WHEEL
DRIVE MOTOR

BOLSTER TO
ANCHOR AUTO

PULLING TOWER

UPPER
ROLLER
TRACK

BODY AND FRAME ALIGNMENT SYSTEM with its two mobile electric pulling towers allows full power pulls
from all directions 360° around the car. The Marquette Corp. manufactures this extraordinary machine

HE COLLISION SQUASHED the
1967 Ford’s rear like a paper cup.
Trunk and quarter panels were pushed
in 20 inches, both rear doors were
jammed, the bumper resembled corru-
gated sheet metal and there was a buck-
le in the frame. Making it roadworthy
again would require new parts, some
20 hours of labor by a group of profes-
sional body repairmen and about $400
of the insurance company’s money. And
could the frame be straightened?
The frame was straightened and the
whole job done by one man—with the
help of an extraordinary body unbend-
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ing machine. The heavy steel girder
framework of the device is about the
size of a living room—11 feet high by 26
long by 15 wide, Taut, heavy chains
slung around the undercarriage and
hooked to steel beams secure the car.

The operator now rolls two towers
around the framework to face the crum-
pled body. He extends heavy chains
from each and anchors their giant hooks
to the damaged area. When he oper-
ates a hand-held control, the chains
pull tight and continue pulling,

With the electric motors that deliver
power through a 1200: 1 torque multi-

POPULAR MECHANICS



Body Shop - o s

DAMAGED CAR is wheeled into place on treadway of
body and frame system and anchored te structure

GIANT HOOKS are set in place and an initial pull
opplied to restore bumper and trunk to eriginal shape

BOTH PULLING TOWERS provide pull to straighten
frame and align bedy. Rear door can now be closed

plier, up to 25 tons of pulling power can
be applied. Pulls of a fraction of an inch
to eight feet are possible.

Once body and frame are straight-
ened, badly torn metal molding strips
and broken glass are replaced. Often, a
quarter panel, fender or some other
body part is so badly battered it can’t
be salvaged. But usually, tears can be
filled prior to sanding and painting.

What's the trend in the auto-body re-
pair business? The answer would be
“One-man operations” if you asked the
Marquette Corp., maker of the new ma-
chine. * kK
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TAILLIGHT SECTION is restored in final pull. Se
far the elopsed time is 30 minutes, no mallets used

FINISHED JOB ofter sanding, painting and new mold-
ing looks like new. Whole job was done by one man
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On-the-road back scrub

There have been several systems invented
for keeping the rear window of a car clean—
but perhaps this is the simplest. The mini-
car, with its passenger operating a long-
handled scrub brush, was spotted in London.
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Shipshape restaurant

Diners at Bernstein's Fish Grotto in San
Francisco enter the restaurant through the
bow of a replica of a Spanish galleon. The

“wessel"” is even equipped with port and

starboard lights.

Smoky surprise for a thief

A thief who grabs the Benwell Security
Case from a courier's hand and tries to make
off with it soon finds that he has dense
clouds of orange smoke to contend with—to
say nothing of orange-stained money to try
to negotiate if he gets away with the case.
Money goes in the case (upper left) next to
a smoke cartridge. The firing lanyard attaches
to the bearer's wrist (above) so that the
cartridge is set off when the case is torn
from his hands (left).

POPULAR MECHANICS




MAGINE GETTING TWO LENSES for
the price of one—well, almost. An in-
expensive extender can turn a regular 35-
mm lens into the equivalent of two lenses
by doubling or tripling its original focal
length, A normal 50-mm lens becomes a
100 or 150-mm telephoto. A 150-mm
telephoto becomes a 300 or 450-mm can-
non. A single extender can thus give you
two lenses for every one you already own
Extenders are low-cost accessory lenses
that mount between your camera and reg-
ular lens. You can buy them to fit nearly
all makes of 35-mm, interchangeable-lens
cameras. Among the most common are
those sold by Prinz, Soligor, Spiratone and
Vivitar. Prices run from $16 to about $50.
The secret of an extender is that it in-
corporates what is known as a negative
lens. Instead of causing light rays to con-
verge, as in a conventional lens, it spreads
them out. Mounted behind the regular
lens, it intercepts the converging rays,
spreads them out and forces them to
travel a longer path before reaching a fo-
cal point. This has the effect of increasing
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PHOTOGRAPHY

By BURT MURPHY

Low-cost extenders can

double—even triple—the power of

your present 35-mm lenses. But they
do have some limitations. Here's what you
should know about choosing and using one

the lens's original focal length so vou get
a greatly magnified image on the film.

A 2X extender doubles a lens's
length, and a 3X extender triples it. Thus
a normal 50-mm lens combined with a 2X
extender becomes a 100-mm moderate
telephoto. With a 3X extender, it becomes
a fairly hefty 150-mm telephoto. (Extend-
short-focus

- 1
local

ers are not recommended for
wide-angle lenses because increased focal
length destroys the wide-angle effect.)

Both manual and automatic extenders
are available. The latter, when used with
an automatic lens, will preserve the auto-
matic stop-down function when vou trip
the shutter release. This feature generally
adds about $10 to the price.

In addition to fixed-power 2X and 3X
extenders, there are also two special mod-
els offered by Spiratone. One is a 2X to
3X automatic zoom extender that varies
magnification smoothly from two to three
times in the same way a regular zoom lens
offers continuously variable focal lengths,
You just twist a ring to get the magnifica-
tion you want. Called the ZoomExtender,
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VIVITAR
2X

VIVITAR SPIRATONE
3x 2X—3X VARIABLE

ARRAY OF EXTENDERS shown here and on the opposite page represents most of those commonly available
today. Principal brand nomes are Prinz, Soligor, Spiratone and Vivitar. Basic 2X type doubles o lens's origi-

nal power and sells for $16 to $32, depending on moke of camera it fits and whether model is manual

¥

TWO EXTENDERS
STACKED TOGETHER

, &

ONE 2X EXTENDER
WITH 135-MM TELEPHOTO

SOME TYPICAL COMBINATIONS of lenses and ex-
tenders are shown in this chart. Mote how two
lenses and two extenders can give you a progres-
sion of focal lengths all the way from normal 50
mm te @ whopping 405-mm telephoto. A single
zoom extender can do the same. While two extend-
ers can theoretically be stacked together for even
greater magnifications, os shown above, severe light
loss maokes this impractical in most situations
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How Extenders Can Increase Your Lens Power
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PRINZ
2%

or automatic. The 3X type triples lens power and ranges from about $23 to $40. Spiratone’s 2X-3X zoom
model offers continuously varioble mognification from two to three times for about $50. The 2X-3X vari-
able for about $20 adjusts power in three steps, but you must add or remove spacer rings to make the change

DISTANT STREET SCENE photographed with nermal
50-mm lens from about 75 yards away looks like this

-

3X CONVERTER triples lens to 150 mm, bringing
store front close enough to read signs in window

it costs $49.95, but is handy because it pro-
vides a wide choice of focal lengths in a
single accessory. Used with a 135-mm
lens, for instance, it gives you a zoom tele-
photo from 270 to 405 mm.

The other Spiratone accessory is called
the VarXtender, a variable extender that
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ADDING 2X CONVERTER turns normal 50-mm lens in-
to equivalent of 100-mm, giving this magnified view

COMBINING 135-MM LENS with 3X converter gives

405-mm power, zeroing in on small portion of scene

changes focal length in three steps—2X,
2.5X and 3X. It costs only about $20, but
is less convenient to use because you must
add or remove screw-on spacer rings de-
pending on magnification wanted.

Lens stretchers, no substitute for true
telephotos, are an economical way to ex-
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BUYING GUIDE FOR LENS EXTENDERS

I AVAILABLE APPROXIMATE
MARAN MODELS | PRICE RANGE RO
Bass Camera Co.,
{ 2X $19.95 179 W. Madison,
PRINZ — Chicago, lil.
! 3X 24.95 60602
| P Allied Impex
| 2X 16 to 25 Corp., 168 Glen .
SOLIGOR - Cove Rd.. Carle
' 3x 23 to 30 Place, N.Y.
—i 11514
2X 30 to 33
3% } 35 to 44
Spiratone, Inc.,
2X-3X 13506 Morthern
SPIRATONE variable 19.95 Blvd., Flushing,
' step MN.Y. 11354
2X-3X%
| Zoom 49.95
T = Ponder & Best,
VIVITAR = i P.0. Box 64733,
| B Los Angeles,
' 3x 28 to 38 Calif. 90064

tend your present lens range. One ex-
tender will give you four lenses from two,
six lenses from three, eight lenses from
four and so on. If, for instance, you own
a normal 50-mm lens and a 135-mm tele-
photo, a 2X extender will give you a 100-
mm lens from the 50-mm and a 270-mm
lens from the 135-mm. Your available
focal lengths will now run 50, 100, 135 and
270 mm—four lenses for the price of two
and an extender. If you add a 3X extender,
you'll get a 150-mm lens from the 50-mm
and a 405-mm lens from the 135-mm. Your
lens collection will now range all the way
from the 50-mm normal to a whopping

TURNING A RING on Spiratone’s 2X-3X zoom ex-
tender varies imoge size smoothly just like a true
zoom lens, making the accessory handy and versatile

405-mm telephoto in six conveniently
spaced steps. Cost for the two extenders
(or one zoom model): only about $50.

Extenders do have their limitations,
however, and it's important to bear these
in mind. Because of the extra optics they
interpose in the system, they absorb con-
siderable light and have the effect of slow-
ing down your regular lenses. A 2X ex-
tender requires an exposure increase of
two stops: a 3X extender three stops. If
normal exposure is, say, 1/250th of a sec-
ond at f/8. vou'd have to open the lens two
stops to f/4 with a 2X extender or slow
vour shutter speed two stops to 1/60th of

STEP-TYPE EXTEMDER, clse by Spiratone, is made
up of three rings. It's cheaper than zoom but awk-
ward becouse you must change rings to vary power
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HOW A LENS

FOCAL LENGTH
OF ORIGINAL LENS

2X EXTENDER
S

A LENS'S FOCAL LENGTH is determined by point where
converging light rays come together. The farther behind
the lens this point falls, the longer the focal length. An
extender, inserted between the original prime lens and
camera, intercepts the converging rays and lengthens their
path so they converge at a point farther away, as shown
in the simplified diagram above. Since this increases the
effective focal length, the image you get is magnified

a second. A 3X extender would require a lens
opening of /2.8 or a shutter speed of 1/30th of a
second—neither one an ideal setting for clear,
sharp, action-stopping pictures.

Another problem is that extenders give sharp
results only if the regular lens is closed down at
least two full stops from wide open and, in some
cases, three stops where long focal lengths are
involved. This means an {/2 lens must be
stopped down to f/4. Slower telephoto lenses
would be closed even more. In poor light, the
only way you can maintain such lens openings is
to cut back on your shutter speeds. This, in
turn, makes it difficult to freeze motion in action
shots and you may get streaky blurs.

Such limitations put some necessary restric-
tions on the practical use of extenders. For best
results, you need bright sun and a film speed of
at least 400 ASA or better. This may rule out
the use of slower color films, especially with
long focal-length lenses. Your subjects should
be as free from motion as possible, and it's wise
to use a tripod whenever you can to minimize
camera shake.

Determining the correct exposures with an
extender is easy if your camera comes with a
built-in meter as it will automatically com-

(Please turn to page 132)
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MEW FOCAL LENGTH WITH
EXTENDER ADDED
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CAN YOU TELL THE DIFFERENCE? Close-up
above was made with 105-mm true telephote
lens, while one below is product of mormal
50-mm lens and 2X extender to give similar
focal length. Both are almost equally sharp,
proving that extenders can give good results




NEW SUPER-8 MOVIE CAMERAS from Bell &
Howell (below) include five models ranging in
price from less than $50 to about $200. The
cameras are basically similar except that ad-
vanced models offer such added features as
power zoom and a built-in self-focusing ar-
rangement. Model 376S (bottom photo) is
equipped for use with B&H's recently intro-
duced Filmosound system for making sound
movies with a synchronized cassette recorder.
Its price is $119.95. Another model, the 376,
with power zoom and self-focusing but no
synchronized sound, is $109.95.
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‘HAND‘I’ LEVELING STAND lets you set up a
camera on a table, fence, tree stump or other
flat surface for steady shooting—especially
helpful on time exposures. The novel three-
legged stand, called the Tri-Pad, has nonslip
rubber feet and a leveling screw that permits
a 10° tilt adjustment. $3.95, Leaf Engineer-
ing, 18748-3 Bryant St., Northridge, Calif.

ﬁMDST TWICE AS MANY SLIDES fit in this
new Kodak Carousel projector as in earlier
models. The rotary tray on top holds 140,
compared to B0 in the past, greatly extending
your viewing time. The Model 760 has auto-
matic focusing and remote control for forward
and reverse. $149.50 with 5-inch, /3.5 lens.

MINI SLIDE PROJECTOR, only six inches long
when closed, is designed for easy portability.
You can run it on house current or take it
along in a car, boat or camper and operate
from batteries by switching the projection lamp
to a 6 or 12-volt bulb. About $30, Travel
Things, 447 Cambridge Ave., Palo Alto, Calif.




|
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PHOTO HINTS

CARRYING A TRIPOD is always
awkward because you can't
grab it by one leg without the
others swinging open. You can
solve the problem by making
a carrier from a strap-on lug-
gage handle. It will bind the
legs together and give you a
balanced handgrip for holding
the tripod. The same arrange-
ment can be used to bundle
light stands together for easy
carrying.—C. Boyd Pfeiffer

FOR CLEANER NEGATIVES AND PRINTS, it's best to filter your developer, fixer and other so-
lutions before you use them. You can do the filtering at the same time you pour chemicals
into your trays with the simple rack at left, above, made to hold two funnels stuffed with ab-
sorbent cotton. A ring stand can also be used to hold a funnel as at right.—Robert Hertzberg

PLASTIC SLIDE BOXES are perfect for storing
filters safely. Their compartments are just
right for holding Series VI accessories and the
49-mm size used on some cameras, Cut
dividers from cardboard.—Michael Burn
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A HANDY DRYING RACK for roll film can be
made from a lady's hosiery hanger. The hang-
er, costing about $1 at department-store no-
tion counters, has pivoted arms that fold out
of the way when not in use.—J. R. Chenoweth
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All-in-One Music Centers:

First it was components. Now it's single-unit receivers. Is
there still a case for separates? Here is what you should
know about this popular new trend in space-saving stereo

By HANS FANTEL

All These Go Into an Integrated Receiver

Rl == . - N =

CONTROL
PREAMP

POWER AMPLIFIER AM/FM STERED TUNER

INTEGRATED STEREO RECEIVER

AT LEAST THREE MAJOR COMPOMENTS go into mod-
ern siereo receivers like the new AM/FM Heathkit
AR-29 shown above and at right. Tiny circuit boards
and cool-running transistors make it possible to pock
a whole array of separate functions inte a single,
compact cabinet. Typical of today’'s many fine all-
in-one receivers, the AR-29 uses self-contained, plug-
in modules that moke assembly and servicing o
breeze. Priced ot 5285 os a kit, it offers o generous
50 wotts per channel and sleek pushbutten controls
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Your Best Bet in Hi-Fi?

ACK IN THE PIONEER DAYS of hi-

fi, you happily stacked your shelves
with a mass of separate components and
tangled cords in the quest for good sound.
Today, most hi-fi systems are built around
a single, central unit—the integrated re-
ceiver or stereo compact. Like a multiple
vitamin pill, these all-in-one music cen-
ters pack a lot of different functions into
one box—AM tuner, FM tuner, preampli-
fier, power amplifier and, in the case of
compacts, a record changer piggybacked
neatly on top. Many models even incorpo-
rate a cassette tape player as well.

It's easy to see why such packaged sys-
tems are so popular. You can't beat them
for compactness, simplicity of installation
and ease of operation. They take little
space. There's no rat’s nest of intercon-
necting cables. All controls are grouped

conveniently on one panel. In cost, they
may represent half the investment of a
component system.

In performance, well-designed receivers
and compacts come pretty close to provid-
ing the quality you get with components.
Even inexpensive models sound remark-
ably good and can represent an excellent
bargain if you're interested in an econom-
ical system for general entertainment.
The development of solid-state electron-
ics, tiny printed-circuit boards and ultra-
miniaturization techniques have made it
possible to shoehorn a lot of separate hi-fi
funetions into a small space without sacri-
ficing performance too much.

Back in the old tube days, tuners and
amplifiers needed plenty of room to spread
out in to keep their parts from cooking
to death in the intense heat. They also re-

All These Go Into a Stereo Compact

CONTROL PREAMP POWER AMPLIF

AM/FM STEREO TUNER RECORD CHAMNGER

006060
-1l

PERCHED NEATLY ON TOP, a handy record changer
makes this Allied Knight-Kit compact a complete en-
tertainment center small enough te sit on a book-
shelf. The changer's motor hangs down into a recess
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in the chassis below, as shown at right, fitting as
snugly as a hand in a glove to save space. Many
models also offer a built-in cassette tape player.
Prices for compacts range from under $100 to $500
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STEREO COMPACTS sport built-in record changers
and some even include tape players. At top is RCA's
V5-6025 offering o stereo cartridge player for
$399.95. At center, Altec Lonsing has two models,
one with a cassette player for $650 and one with-
out for $499. At bottom, medium-priced Panasonic
Spartan features novel two-level design for $229.95

quired massive output transformers to
feed the speakers. One maker who tried
to build an all-in-one tube receiver says,
“After we got it put together, we found
we couldn’t lift it.”

Transistors don't require output trans-
formers, and they run much cooler than
tubes. The result is a space-saving ratio of
more than 8 to 1 compared to tube sets—
you can cram eight times as much solid-
state electronics into the same size box!
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Does this mean separate components
are dead? Not at all. It depends on what
you want and what you're willing to pay
for. Components offer a flexibility not
possible with integrated sets. Suppose you
live in a deep-fringe area and want a
sensitive FM tuner to bring in distant sta-
tions but are willing to settle for a med-
ium-power amplifier. Perhaps you want
AM without FM or FM stereo only. Or
maybe you don’t care so much about radio
reception but want a top-grade amplifier
for listening to records and tapes.

You can’t have these kinds of choices in
a packaged deal. You must take what the
manufacturer has decided to include in
his particular mix. In most cases, this is
likely to represent a compromise.

Components let you tailor your system
to your specific needs. You can combine
one make of tuner with another make of
amplifier if each offers certain features
you want. You can buy the preamplifier
separate from the amplifier if vou're go-
ing to insert special sound effects devices
such as echo chambers for making home
recordings. You can add or change com-
ponents without making yvour whole sys-
tem obsolete. And you can build your col-
lection a piece at a time, putting more into
each one than you might want to invest if
you had to buy them all at once.

There's another case for separates, too.
Integrated receivers can match compo-
nents in qualitv on most points—with
one important exception. In separates,
each component has its own power supply.
In an all-in-one receiver, a single power
supplvy serves tuner, amplifier and pre-
amplifier simultaneously. This can cause
problems, especially in modestly powered
economy models. Power to a tuner or
amplifier is like food to an army. Like an
army, audio equipment “marches on its
stomach.” It can't function properly un-
less all circuits are fed their full ration
of electricity.

The demand for power varies according
to the signal. Deep bass sounds pack a lot
of energy and call for sudden bursts of
power. Without adequate reserve power
at these critical moments, voltages get
wobbly and distortion sets in. Bass notes
become dull and mushy instead of crisp
and sharp, and the sound is blurred. To
avoid this in marginally powered receiv-
ers, some makers deliberately limit the
bass response so it won't put so much
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strain on the power supply. Thus, without
knowing it, you're being robbed of some of
the music’s depth and richness. You may
not hear actual distortion, but you also
aren’t getting all the sound you should.

Separate components generally avoid
this problem because they have individual
power supplies and also because they're
more likely to be designed for quality
rather than economy. There are fewer
limitations on space and cost. You expect
to pay as much for a separate tuner or
amplifier as for an all-in-one compact.
Maybe more. Therein lies the answer—
separates can afford to be better.

Still, this is true only if you're inter-
ested in the ultimate in sound quality.
For average hi-fi needs, single-unit re-
ceivers and compacts offer a tremendous
bargain in economy as well as everything-
in-one-place convenience. The important
thing is to choose a model with enough
power to handle all of its functions ade-
quately. A rating of 20 watts per channel
is generally considered minimum power
for good room-filling sound. Be sure, too,
that the rating method follows one of the
reliable, industry-accepted standards—ei-
ther IHF music power or rms continuous
power. Some ratings are given for a 4-
ohm output. Since most speakers require
8 ohms, the actual available power is half
the advertised amount. The term “peak
power” used by some makers is also an in-
flated figure—again usually double the
true output. (For a more detailed discus-
sion of power requirements and rating
methods, see What's Watt in Choosing a
Hi-Fi?, page 143, Oct. PM.)

Today’s receivers fall mainly into three
price groups—rock-bottom, medium and
deluxe. The magic number is $199.95. This
is about the lowest price of admission for
a receiver with enough power and quality
to satisfy critical listeners. Among the
entries at this price level are Panasonic’s
Montvale RE-7800, Harman-Kardon's
Nocturne 330, Scott's 341, Sansui's 350,
Allied Radio's 369, Lafayette's LR-TT75,
Sony's STR-6040, Kenwood's KR-70 and
the Electro-Voice EV-1181.

You probably get the most sound for
your dollar in the medium-price range
from $250 to $350. Virtually every hi-fi
maker has one or more entries in this
bracket, so the choice is plentiful. At this
level, you can expect fairly hefty power
ratings of around 40 watts per channel,
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STEREO RECEIVERS range widely in price and power.
Typical models above ore (from top): Kenwood KR-
7070 with 150 watts per channel and remote control
for $549.95; Ampex ASR-100, 38 watts per chan-
nel, $250; Harman-Kardon 230, 20 watts per channel,
£159.95; Panasonic RE-7070, 9 watts per channel,
5$249.95 and Scott 387, 63 wotts per channel, $449.95

with some going considerably higher. La-
fayette's LR-1500T, with 85 watts per
channel, is an excellent buy at $299.95.
For kit builders. Heath offers two fine
choices in its widely acclaimed AR-15,
with 75 watts per channel for $340, and the
newer AR-29, a somewhat more moder-
ately powered model putting out 50 watts
per channel for $285. Allied, Eico, Scott
and Harman-Kardon also offer receivers
in kit form. * ok
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PHOTOGRAPHY

ADD 3}2!) TO YOUR
PHOTO DISPLAY

Simple snapshots mounted on wood . >
blocks create an unusual wall decoration that's easy to make

SMALL STRIPS of Velcro tape on ri
back of esach block moke it easy
to arrange pictures on display pan
el covered with matching Velcre
Blocks stick firmly where pressed
on panel, and con be quickly re-
moved ond rearranged whenaver

you want to display new photos




By HARVEY SHAMAN

RDINARY SNAPSHOTS take on a
dramatic appearance when you
mount them on blocks of wood, producing
a three-dimensional relief effect. By vary-
ing the size and thickness of the blocks,
you can create an unusual random-
pattern wall display of pictures that oth-
erwise get stored away unseen in a bu-
reau drawer or photo album.

The blocks are standard wood thick-
nesses—Y-inch, 34-inch (1-inch nominal)
and 1% inch (2-inch nominal). Three
basic sizes accommodate 8x10, 5x7 and
4x5 prints. You can, of course, make the
blocks any other sizes you wish depending
on how you want to crop your shots. Trim
off the borders and mount the prints on
the blocks with a white wood glue (don't
use rubber cement as this will bleed
through, staining the prints).

The blocks are painted flat black to give
a sense of depth and contrast. After the
prints are cemented on, trim their edges
flush with a sharp knife or razor blade and
sand them smooth with fine abrasive pa-
per. Then touch up the paper edges with a
black felt-tip marking pen so they blend
in with the blocks and become invisible.
Arrange the blocks on a backing panel of
l4-inch plywood or hardboard. This can
be edged with picture-frame molding or
1x2 strips to create a shadow-box effect
to enhance the 3-D look of the photos.

The display panel shown here incorpo-
rates an added feature that makes the
blocks easy to mount and rearrange. It's

MATERIALS FOR PHOTO DISPLAY include li-inch
backing panel, wood blocks of assorted sizes, self-
odhering Velcro material, special Velcro adhesive,
trimming knife and o small brush for spreading glue

based on the used of Velcro—the two-
part, self-adhering material sold as a sub-
stitute for zippers and buttons on clothing.
One part consists of thousands of tiny
nylon loops and the other part has hook-
shaped fibers that catch in the loops. When
pressed together, the two stick firmly
to each other, yet can easily be pulled
apart.

The looped Velero is cemented to the
display panel and strips of the matching
hooked material are fastened to the backs
of the blocks. All you do is press the
blocks onto the Velcro-covered panel and
they stay by themselves. You can move
them around to change the arrangement
or add new blocks whenever you like.

Velero comes in black, white, gray and
various colors. The looped material is 48
inches wide and sells for about $12 a yard.
Cut in half, one yard will cover two 2x3-
foot panels—a handy size for wall display.
The matching hooked material comes as a
tape 34 inch wide for about $1 a yard.
Special cements for mounting both types
are also available. Velero supplies are sold
at many department stores, sewing cen-
ters and fabric shops. They are distributed
by Maharam Fabric Corp., 130 W. 46th St.,
New York, N. Y. 10036 or 1113 S. Los An-
geles St., Los Angeles, Calif. 90015.

If you don’t wish to use the Velero, you
can attach the blocks with either screws
from the rear or glue. In this case, lay out
the blocks on the display panel in a flat
position and make sure you have a pleas-
ing arrangement before permanently
mounting them in place. * %k

BLACK MARKING PEN is used to touch up edges of
prints so they blend in with block-painted blocks.
Run tip olong the corners, slonting pen backwaord
so that it can’t slip and mar the foces of the prints
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SLIDE SYNCHRONIZER works with any mon-
aural recorder, enabling you to put slide-show
commentary on an inexpensive cassette ma-
chine. It records inaudible cueing signals on
same track as commentary. Cues trigger pro-
jector to change slides automatically where
desired. Two models, $50 to $80. Saunders
Associates, 297 Danbury Rd., Wilton, Conn.

NEW IN

SELF-CORRECTING TONE ARM electron.
ically cancels out unwanted vibrations
that cause distortion and mistracking.
Vibrations produce signals that move
arm electromagnetically to damp them
out. Said to be faster-acting than oil-
damped arms, this ingenious Panasonic
device is expected on the market soon.

ACCESSORY SPEAKER is designed especially
for use with small tape recorders, transistor
radios and battery TV sets to improve their
sound quality. It incorporates an 8.ohm, 4x6-
inch oval speaker and has a miniature phone
plug to fit the tiny speaker or earphone jacks
typically used on such portable equipment.
$14.95, Ampex Corp., Elk Grove Village, lII.

THIS WEIRD-LOOKING INSTRUMENT resem-
bles an electric guitar but sounds more like
an organ. Built-in electronic tone generator,
controlled by a mass of knobs and switches,
converts normal guitar sounds into various
organ voices. You can also vary the tempo
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electronically, create the effect of banjo
strumming, or add accompanying drumlike
percussion beats. Developed by Jennings
Musical Instruments in Dartford, England, the
Phantom Guitar Organ sells for about $480.
It can be played like a conventional guitar.
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UPWARD

SOUND WAVES ARE "STEERED" where you
want them in these unusual Wharfedale Vari-
flex stereo speakers. Each incorporates an
upward-facing woofer and three vertical high
and mid-range speakers. Between them is a
pivoted disc you can turn and tilt to any angle.
The disc acts as a reflector, directing sound

YOU CAN LISTEN IN on emergency broad-
casts with this Hallicrafters FM monitor re-
ceiver. It tunes in local fire, police and civil
defense transmissions and also covers ma-
rine, weather and mobile broadcasts. You can
take your choice of two models, one designed
to cover the low band from 30 to 50 MHz and
the other the high band from 144 to 174
MHz. Both are transistorized and have auto-
matic noise limiters. Called Civil Patrol, the
monitor is $59.95 for either model. Hallicraft-
ers Co., 600 Hicks Rd., Rolling Meadows, IIl.
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waves anywhere in the room. By adjusting
the reflectors, you can tailor the speakers to
your individual room acoustics and overcome
problems in speaker placement. You can stack
two speakers on special base, get good stereo
separation despite closeness. Price: $317.60
each. British Industries, Westbury, N.Y.




SATURDAY MECHANIC

BATTERY FAILURE is
the biggest single
couse of wintertime
no-start problems.
Becouse of great loss
of power in battery
at low temperatures,
always keep it fully
charged. One end of
a special wire brush
tool cleans terminals;
other end cleans posts

HOW TO BEAT 3 WINTERTIMﬁ

Last winter the AAA made approximately
34 million emergency calls to motorists
stranded because of battery, starting circuit
and ignition system breakdowns!

By MORT SCHULTZ

AIT AND FREEZE, or walk and freeze. Neither alternative

is particularly inviting on a snowy or rainy winter day when

your car's engine refuses to start. You can save yourself bone-

chilling discomfort this winter, as well as time and money, by pre-
paring now to handle the “big three"” wintertime emergencies.

A weak battery is by far the most common problem. Even a new
battery can fail if the temperature is low enough.

At 0° F., a fully charged battery operates at only 50 percent of
its full-charge strength. If a battery is less than fully charged to
begin with, it's only a matter of time until it will leave you stranded,
Charge it, or get a new battery that will take a full charge. If you
do become stranded, a set of jumper cables wisely placed in the
trunk at the start of winter will be a lifesaver.

If your car has a manual transmission, the battery failure is
easily overcome with a push. Line up the bumpers of the two cars,
place the transmission into second gear, and depress the clutch.
Make sure that the ignition switch is turned on.

As your car starts to roll, keep an eye on the speedometer.
When it reaches about 10 mph, let out the clutch. If the problem
is a weak battery, the engine will start.

It's more difficult to push-start a car equipped with an automatic
transmission. Some cars with an automatic box can't be started by
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SELF-STARTER found
in most cars is not
usually as accessible
as this. Remove con-
nections, clean ter-
minals and connec-
tors with sandpoper
and retighten secure-
ly. Before working
with the starter ca-
ble, disconnect bat-
tery fo open circuil

STARTING PROBLEMS

—

pushing. They lack a rear pump that al-
lows the engine to be driven through the
transmission.

Since your chance of push-starting an
automatic transmission-equipped car de-
pends on the type of transmission, now is
a good time to find out what you have if
you don’t know.
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IGNITION SYSTEM is
under an additional
strain in cold weather.
Weak coil can cause
hard starting. To
check possibility that
coil is drowning out,
remove center cable,
dry off cable termin-
al and interior of the
center tower. Be sure
connection is  tight

Every transmission has a model num-
ber somewhere on the pan or case. You
may have to clean off caked dirt to find it,
but it's there. Take this number to the
parts department of a dealer who sells
your make of car. He will tell you what
type of transmission you have.

If pushing doesn’t start the car, the
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TRANSMISSION MODEL NUMBER, found on casing,
may be necessary to tell if car can be push started

JUMPER CABLES put another battery into circuit.
Connect positive fo positive, negative to negofive

TERMIMNAL PULLER makes removing battery cables a
breeze, prevents damage, but costs several dollars

battery is probably stone dead. A car
equipped with an a.c. generator (alterna-
tor) will not start if the battery is com-
pletely drained, since there will be no
residual magnetism in the rotor.

The only other roadside way to get
going when a battery fails is by using the
power of another battery. It can be a
battery in the car of a good guy who has
stopped to help, or it can be a spare bat-
tery that you carry in the trunk for such
emergencies. In any case, you need a pair
of jumper cables, which you can buy at
an auto parts store.

In connecting your battery to the boos-
ter, be certain that the hookup is correct
the first time. This is especially true if
your car has an alternator. A reverse
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BATTERY-TO-STARTER coble end ond terminal point
will decrease flow of starting current if corroded

connection will cause the diodes in the
alternator to burn out.

Connect the two batteries in parallel—
positive post to positive post. and nega-
tive post to negative post. The jumper
cables are also positive (red), and nega-
tive (a color other than red) and should
be connected correctly—that is, positive
to positive and negative to negative.

With the hookup made, start the engine
in the normal manner, but don't keep
cranking if it doesn’t catch. If an engine
won't start within 10 seconds, the prob-
lem is something other than a run-down
battery. Continued cranking will only
drain the good battery.

Trouble in the starting ecircuit is an-
other reason for engines failing to start
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AUTOMATIC CHOKE may be opened by hand to stop
flooding by releasing choke arm from fast idle cam

F

CHOKE PLATE should be closed when starting cold
engine. If not, close it manually, check mechanism

in cold weather, Corrosion prevents the
maximum delivery of current needed for
starting. This is particularly true when
this corrosion is present in cold, wet
weather.

The most common areas of corrosion
buildup are the battery-cable terminals
and the terminal where the “hot” battery
cable connects to the starter. Other areas
to look at are the battery-cable ground
connection and the point where the “hot”
cable connects to the starter relay. All
of these points can be found by tracing
the cables from the battery.

Clean the cable terminal and battery
posts. Use sandpaper or a special wire-
brush tool. Clean the starter connection.
Before yvou touch that cable at the starter
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(or starter relay), which is hot, be sure
that you disconnect one of the cables at
the battery to break the circuit. Other-
wise you'll get zapped.

If the engine cranks smartly but doesn’t
start, you stand a good chance of ignition
connections being wet or loose. The first
emergency step is to give each connection
a firm push at the coil tower, distributor
cap and each sparkplug cable.

If the engine still refuses to start, care-
fully work connections from place for
drying. Concentrate first on the coil tow-
er. Dry off the cable terminal and the
inside of the tower. Reconnect the two
tightly and try to start the engine.

If you have no success, carefully pull
off and dry each of the sparkplug cables
and sparkplugs if they aren’t recessed,
and then each cable connection at the dis-
tributor cap.

Aside from the “big three,” there are
other reasons for a no-start problem in
wintertime, Flooding is one, and it's caused
by the driver or an automatic choke.

Too many drivers think pumping the
gas pedal in cold weather will assure
better starting. Not true! In fact, this will
prevent a car from starting.

The right way to start a cold engine in
any weather, but especially in winter, is
to depress the accelerator pedal to the
floor one time only, hold it one-third to
halfway down, and crank the engine. If
vou should flood it, shove the accelerator
pedal right to the floor and keep it there
as you crank. However, if the engine
doesn’t catch within 15 seconds or so,
stop cranking. You don't want to add a
drained battery to your other headaches.

If the engine is cold and floods, and
this procedure doesn't help, chances are
likely that the automatic choke is closed
tight. The choke has to be opened before
a flooding condition can be relieved. To
open the choke, pull back on the fast idle
cam and release the choke arm.

There is another choke-related reason
for a cold engine not starting. The choke
might be binding because of dirt and not
closing, which will starve an engine of
the fuel it needs for starting. Check the
plate. If it's open, wipe the dirt from
around it and force the plate closed by
hand.

Down to your last resort, why not try
an engine-starting fluid—it may save the
AAA a trip. LB
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NEW PRODUCTS

BY CATHERINE BILSKI

DON'T WORRY about your hot and cold-water lines freezing this winter, be prepared with Pipe-
De-lcer (pat. pend.) which clears ice from frozen lines without chemicals or electricity. It at-
taches to a faucet in seconds without tools to clear an ice blockage in five minutes and it's
reusable as often as your frozen water-line problem occurs. The four models shown (above,
right) are priced from $10 to $15; Liquid Systems, Inc., Box 145, Congers, N.Y. 10920.
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A MODEL MASTERPIECE to delight all model
enthusiasts is the Golden Hind (left), flagship
of Sir Francis Drake. The kit has everything
you need to make this historically authentic
ship. $22.45 postpaid from Scientific Models,
Inc., 113-M Monroe St., Newark, N.J.

A SCIENCE SET that rockhounds will enjoy
is the RIC-920 Rock ldentification Computer
(below), which lets you analyze and identify
over 125 kinds of rocks. It's fascinating and
sells for under $20. Skil-Craft Corp., 325 W.
Huron St., Chicago, Ill. 60610, makes it.

A FUN GIFT to give or receive is the Sticks
and Stone goofproof lighter (left). Made of
natural rock, it has a recessed area to hold
the sticks—old-fashioned, wooden kitchen
matches. Retails for $5. Pocoh Industries,
Inc., 8943 Wilshire Blvd., Beverly Hills, Calif.
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GO MEDITERRANEAN and add a
touch of elegance to any room with
pilaster shelving. These shelves come
in a kit that includes three Spanish
Oak shelves, two anodized aluminum
standards, six anodized aluminum
brackets, four endpieces and two
centerpieces. Priced at $34.95 and
made by the Dorfile Manufacturing
Co., 3800 S.E. Naef Road, Portland,
Ore. 97222.

REDUCE EYESTRAIN when doing in-
tricate work, viewing small objects or
reading fine print with the 3-D Sight
Booster (below). It can be worn over
your own glasses and has a flip-up
movement. Made of lightweight un-
breakable plastic with an adjustable
headband, it sells for $5.95 (4-power
loupe, $2 extra). Better Vision Co., 23-
26 143rd St., Whitestone, N.Y. 11357.

SHOVELING SNOW no longer has to be
a bending, stooping and backbreaking
chore, thanks to the Back Saver snow
shovel. Its S-curved handle allows you
to stand up straight while you're shov-
eling and a silicone vinyl finish helps
sticky snow slide off the blade easily.
It's made by the Rugg Manufacturing
Co., 105 Newton St., Greenfield, Mass.
01301 and it sells for $6.40 postpaid.

SPEED, STRENGTH AND VERSATILITY are what
make Vigor Aron Alpha Adhesive unique for use on
almost any kind of material needing extra high-
strength bonding. Simply apply a drop (below) and
press parts together firmly to close air gaps. $2 post-
paid from Vigor Co., 53 W. 23rd St., New York, N.Y.
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SHOP PROJECT

Colored lights flash
on and off wildly
in this simulated

electronic display.
Based on ordinary

Christmas-tree blinker
bulbs, it can be

built in a few hours
for fun during the
holiday season and
throughout the year.

OU WON'T QUITE BELIEVE IT when you see

it, but these flashing colored lights appear to
dance in time with music just like expensive elec-
tronic lighting displays. Actually, there's no elec-
tronics involved at all. The lights are merely
blinker-type Christmas-tree bulbs that flash on
and off at random. The curious thing is that when
you play a radio or record at the same time, the
bulbs seem to wink in time with the music's beat
no matter how fast or slow the tempo is.

You'll find it fascinating to watch the constantly
changing patterns of colors and shapes that flash
on the screen. To heighten the effect you can build
a small speaker into the display box and connect it
to the speaker terminals on your hi-fi set so the
sound appears to come right from the screen. Or
you can place the box near one of your regular
hi-fi speakers.

The display is fun to build because it's simple
and involves practically no expense. It’s just a ply-
wood box with a string of blinker bulbs stapled to

the back and thin white plastic for a screen in front.
In between is a cardboard mask with random-
shaped cutouts—stars, circles, triangles and other
geometric figures. Light shining through the mask
from the bulbs projects images of the cutouts on the

By DON RIMMER and
RUDOLF F. GRAF

TOP SIDES AND BOTTOM
OF1/4" OR 3/8” PLYWOOD

SPEAKER GRILLE MADE
| BY DRILLING HOLES
||~ AND SAWING OUT SLOTS

SOCKETS STAPLED INSIDE

/ I/4"PLYWOOD BACK WITH

CARDBOARD MASK
// WITH RANDOM CUTOUTS

CUTAWAY DRAWING at left shows
simple construction of disploy cab-
inet. Thin wood cleats hold plas-
tic screen, cardboard mask and back
panel in place. For best results,
the mask should be spoced obout
one inch behind the screen. The
outer frame of melding strips holds
screen into the recess formed by
the cleats in front, This can be
made of decorative picture-frame

3/4" QUARTER

ROUND MOLDIN —
G 1/4x 12"

molding, 3-inch quarter-round
1/8" THICK WHITE  1/4x1” CLEATS stock or plain flat strips, depend-
PLASTIC SCREEN  CLEATS ing on what appearance you want
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COLORED
BLINKER
BULBS

ON REAR
PANEL

IMAGES ARE
PROJECTED ONTO
PLASTIC
SCREEN IN
CHANGING
POSITIONS

CARDBOARD
T~ MASK WITH
cuUTOUT i

PRINCIPLE BEHIND DANCING EFFECT is shown in drawing above The mask
is placed slightly behind the screen so light shining through a cutout hits the

screen at changing angles

Eoch bulb projects an image of the cutout in a

different position on the screen becouse its light passes through the cutout at
a different angle. Each cutout thus creates identical images in different colers
Since the lights flash rapidly on and off, the imoges appeor to dance wildly
The three small color insets at right show how screen looks when each of the
three colors—green, red and blue—is turned on separately without! the others.




OPTIONAL SPEAKER can be mounted
inside cobinet so sound appears to
come from behind screen. Use o small
B8-ohm, 4-inch type ond cut slots in
the box's side to form a grille. You
can omit the built-in speaker if dis-
play is ploced near external speaker

screen. The images dance around wildly,
changing position and color as different
bulbs flash on and off.

You can make the display any size you
want. The one shown here is 12 inches
square by 6 inches deep—a handy size to
fit on a shelf. Dimensions aren’t critical
except for the spacing between the mask
and screen. For the best effect, they should
be about one inch apart. If the mask is
farther back, the images get too fuzzy; if
closer, the images are sharp but their ap-
parent motion is reduced. Paint the inte-
rior of the box and the mask flat black to
kill stray reflections.

A dozen bulbs are about right in this size

STRING OF BLINKER BULBS is simply stopled to
back panel in a random arrangement, making it easy
to mount the lights. Stapling the wire on either
side of eoch socket will hold bulbs in an upright
position. Also stople excess loops in place, being
careful not to run fasteners into the wire itself
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display, but you can vary the number.
Blinker bulbs are available where Christ-
mas-tree supplies are sold. You can also
use regular bulbs and wire them into plug-
in Christmas-tree flashers, as shown be-
low. This will produce a similar flashing
effect, but the blinker bulbs are brighter
and create more dramatic results. The 1g-
inch plastic for the screen is available from
plastics suppliers as listed in your classi-
fied telephone directory. Opal glass, sold
by glaziers, could also be used. Experiment
with different patterns of cutouts before
permanently mounting the mask. You may
find that some shapes produce better dis-
plays than others. * ok k

ALTERNATE ARRANGEMENT using plug-in flashers in-
stead of blinker bulbs is shown below. In this case,
use regular nonblinking bulbs and divide them into
three groups of three or four each. Plug each group
into a separate flasher. Row of three flashers can
be plugged into strip outlet for @ neat wiring job

POPULAR MECHANICS
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~ Indestructible
_Water Valve

PRODUCT REPORT
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Hot-water
inlet seal
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T DOESN'T SEEM POSSIBLE that a

kitchen, lavatory or bathtub water
spout won't ever drip, but that's the
promise made for a ceramic-disc cartridge
in a new line of one-handle faucets.

Until now, faucets employed either neo-
prene seats or O-rings that wear and are
affected by contaminants in water. Thus,
they have to be replaced periodically.

The new type shown uses noncorroding
materials for all parts that come in con-
tact with water. For example, the cartridge
case is glass-reinforced plastic and the
valve inside the case is a tough ceramic
called alumina. (In the laboratory it
showed little wear after being subjected
to the equivalent of 25 years of use.)

The alumina valve consists of two discs
that have machined cold-water, hot-water
and outlet ports. The position of the ports
in the top disc and those in the lower disc
allow cold or hot water or a mixture to be
delivered. The top disc moves as yvou ac-
tivate the faucet handle; the bottom disc
remains stationary at all times. The dises
are held together by a wvacuum force
created as the two rub together.

Three rubber seals are fitted into the
cold-water, hot-water outlet ports of the
bottom dise. Although these won’t wear
out because they don't move, they can
deteriorate in areas where water has a
high mineral content. If a seal fails, it is
easily replaced.

The faucet shown is the Aquarian by
American-Standard, 40 W 40th St, New
York, N.Y. The kitchen type sells for $28,
the bathroom version for about $24.50.

—Steven J. Howard
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HOME IMPROVEMENT

Put Life in
Any Room With
A Rock-Garden |

Waterfall |

It's easy to build with plywood
and bluestone slabs—a small
pump circulates the water

By ROSARIO CAPOTOSTO

ILLIONS OF AMERICANS spend their
leisure summer hours on a back-yard
patio that is made more pleasant by the pres-
ence of a rock-garden pool and waterfall. And,
if you are among those who share that plea-
sure, you know that during these cold months
it would be enjoyable to hear that splashing
water as it spills over the rocks.

Wanting that enjoyment year-round is what
prompted me to undertake the project you see
here. And once the project was sketched out on
paper, it was obvious that it would not be a
difficult one. Once you have pretty much de-
cided on your design (it can be altered during construction), select the floor space
where it will be located. The floor plan in our home gave us a perfect spot—a little used
corner located opposite the front entrance.

How to build it. The project begins with a base and a two-sided, 34-in.-plywood frame.
The overall dimensions, 36x42x60 in., were determined, of course, by space limitations.
These can be altered to suit any space. A three-course-base wall of bluestone slabs rep-
resents the only formal arrangement of this otherwise informal rock formation. The
bluestone slabs can be purchased at a local mason supply house along with the mortar
cement. If you want to work with minimum fuss, you can use a ready-mix mortar. If
you want to mix your own, use one part mortar cement to two parts sand, and just
enough water to obtain a dryish mix.

The rocks I used were gathered in nearby fields. But they can be purchased. You'll
find that prices range from a few cents per pound to about 20 cents per pound for the
more unusual-shape rocks. Select bluestone about 4 in. wide in lengths you can form
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Base and sides
3/4" plywood

36"

5- Eir
/4 x 1-1/4" strip
nailed to base

edge -

BLUESTONE can be cut with chisel, but buy o few
extra pieces. Chalk-number pieces os they are fitted
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PAMEL ADHESIVE holds first course of stone to
the wood. For convenience, prepaint base edge first

MORTAR CEMENT is troweled in furrows os is
done with bricks. Remove all “"coze-out’” before it sets

into a radius with a minimum of cutting.

You can work outdoors with the frame
to do the initial cutting and fitting of the
bluestone, which is a bit messy. But don't
begin the actual assembly until you are
set up in the final location; the assem-
bled mass would be too heavy to move.
Use a hammer and cold chisel to trim or
cut the stone to size (for safety wear gog-
gles), chalk-numbering the pieces as you
go. Then it is a simple matter to position
them in the same order for cementing.
Since the first course rests on the wood
base, I used globs of Marlite panel adhe-
sive which insured good adhesion between
stone and wood.

A large plastic pan (a 16x32-in. baby
bathtub, 7 in. high, was used here) is set
in the bottom to form the pool which
stores and collects the recirculating water.
Using only your imagination and scraps of
wood, build up a series of shelves or ledges
to form the basic contour of your “moun-

n.” Since we used a free-form, hit-and-
miss arrangement, specific dimensions
were purposely avoided. Actually, you'd
have much difficulty in trying to dupli-
cate it exactly. Since no two rocks are pre-
cisely alike, use our framework only as a
guide. But, as you lay out your rocks,
keep in mind that water not only runs
downhill but will, on occasion, creep along
the bottom of a rock dripping water where
you may not want it. For this reason be
sure that you arrange the basic opening
for the pool so it is centered over the pan.

Two “caves” are built into this forma-
tion, a little one near the top and the main
one leading to the pool. The upper one al-
lows illumination from within to light up
the water dripping over its opening. The
main cave allows access to the pump while
also emitting light from the inside. Bore
holes through the frame where necessary
to allow the hose from the pump to have
access to the top of the mound. Then in-
stall porcelain lamp-sockéts in locations
that can be easily reached.

In order to provide a base for the mor-
tar over the irregular form, a network of
4-in. wire mesh is nailed over the com-
pleted framework. Use overlapping small
pieces of the mesh, rather than try to
form large sections. Assemble your rocks
and prepare the mortar for the most fas-
cinating phase of the project: guessing an
SHELVES placed ot rondom will support rocks. For
strength, fosten the wood members with screws
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LAMP SOCKETS should be located where they will

be within easy reach but remaoin out of direct view

arrangement that will direct water ex-
actly where you want it to go. Use flat
rocks to spill water over a ledge and an-
gled combinations to form gullies to direct
streams. Mistakes can be corrected by
adding more cement and rocks.

Work with a relatively dry-mix mortar
and, to slow down drying time, dampen
each rock before placement. Compact
joints with a small trowel to render them
watertight. When all the cement work is
completed, gather up all loose particles of
grit from the mound and pool before filling
with water and installing the pump.

The pump, a Little Giant model No. 1
WFL, will circulate more than enough
water for a waterfall this size. This pump,
a submersible type, is mounted in the wa-
ter and operates noiselessly. A hose re-
stricter is supplied to permit control of the
flow. Position the hose at the top of the

.mound and conceal it with rock. Addition

of realistic plastic plants and a tree com-
plete the project. Insert some green and
blue light bulbs and a layer of crinkled
aluminum foil in the bottom of the pool to
reflect light, then turn on the current to
enjoy the fruits of your labor.

Actual working drawings for a remod-
eling project of this nature are purposely
omitted. They can serve no purpose since
individual space allotments and room
shapes differ so widely. Dimensions pro-
vided on the photos will serve to guide you
in formulating your own proportions.

Have fun with yvour remodeling; it'll in-
crease the esthetic and dollar value of
vour home. * k ok

WATER PUMP is compact unit mounted in the water.
Only o screwdriver is needed to connect the hose
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DRAPE WIRE MESH over woodwork and open spaces
to prepare a surface that the mortar can key into

\

USE STIFF MIX but dampen rocks to insure a good
bond. Compact the mortar so it will be watertight




ELECTRIC GRILL is an exciting approach
to indoor cooking. Built-in surface venti-
lation (right side of grilll eliminates hood




RUN
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This countertop grill for family and party cookouts
duplicates the flavor of patio charbroiling electrically

By WAYNE C. LECKEY, Home and Shop Editor

ITH THIS COUNTERTOP GRILL
you are ready for instant “cookout”
fun indoors 365 days of the year.

It's Jenn-Air's new electric single-grill
Savory Center which provides an exciting
new adventure in cooking. With it yvou can
charbroil steaks, hot dogs, hamburgers,
fish and fowl faster than on an outdoor
grill—and without the fuss. Some 2800
watts of clean radiant heat vaporize drop-
lets of meat juices as they strike the grill
rock below. The smoke and vapors
created bathe meat with true charbroiled
flavor. The surface vent quietly whisks
these fumes outdoors before they can es-
cape into the room.

The grill's exclusive surface wventing
eliminates an overhead hood. And because
the exhaust system is built-in under the
surface rather than at ear level, it's
whisper quiet. What's more, because ven-
tilation is within the grill, greasy vapors
are kept below flame-up temperatures.
Excess grease is automatically collected in
an attached, removable jar.

Due to its compact size and efficient fume
removal, the grill's a natural for controlled
environment of a mobile home or apart-

ment. Venting is simple, and the no-smoke,
no-odor feature is especially desirable.

If yvou are now eager to install this
amazing grill, the critical requirements
are: overhead cabinets should be at least
18 in. above the grill and you should have
240 or 208-v. current in your home.

Fitting the grill in a counter is simple
enough, but the spot you pick is deter-
mined to some extent by the convenience
it offers in ducting the grill outdoors. Ob-
viously, a good spot is in a counter along
an outside wall where ducting can go di-
rectly at 90° angle to the outdoors. Not
only does it require less work, but less
pipe. In an island installation the duct
must go through holes in both the cabinet
and the floor and then at right angles to a
hole in an outside wall. By using 3% x
10-in. flat vent pipe instead of 5-in. round
pipe, the ductwork can run across the floor
to the outside in the free toe space under
the cabinet. This is feasible in peninsula
and similar-type cabinets.

When the grill is installed in a cabinet
along an inside wall and it is not practical
to exhaust it to an outside wall, flat duct
pipe again can be used to vent the grill

ACCESSORIES TO MAKE YOUR GRILL A MOST VERSATILE APPLIANCE

OPTIONAL ACCESSORIES will convert your grill to a rofisserie, shish kebab or french fryer in seconds.
Griddle, which comes with grill, has tough, nonstick surface coating that can’t be domaged by metal spatula
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USING TEMPLATE that comes with grill, place it
in position on counter and pencil-mark four corners

2. AFTER DRAWING LIMES from corner marks, bore
holes and carefully saw along lines with a sabre saw

through the wall and out the roof. The fan housing can be swiv-
eled 90° to direct it either out through the wall or down through
the floor to suit the particular installation.

The grill requires a counter cutout 167 x 20% in., and a
sabre saw makes quick work of cutting through the countertop.
A template you get with the grill not only is used to mark the
cutout, but also to locate the duct holes when ducts go through
the floor or out the back of the cabinet. The ductwork is com-
pleted by cutting a 514 in. hole in the side of the house and cap-
ping the pipe with a 5-in. aluminum wall cap. This special cap
features a back-draft damper which prevents breezes from blow-
ing into the house. A 3 or 4-in. laundry-type wall cap is too
small; it creates back pressure that lowers efficiency of the
grill ventilation system and can back up smoke into the kitch-

TYPICAL DUCT ARRANGEMENTS

PENINSULA OR ISLAND

UP INSIDE WALL TO ROOF

BETWEEN FLOOR JOISTS
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3. REPOSITION TEMPLATE over cutout and use it to
locate vent-pipe hole. Here pipe runs through floor

en. Maximum duct length is 22 ft. with 5-
in. pipe (less 4 ft. for each 90° elbow) or
30 ft. with 3% x 10 or 6-in. pipe (less 5 ft.
for each 90° elbow).

The deluxe grill features a lighted fan
switch and pilot light, a built-in timer and
a handy convenience outlet with circuit
breaker. The suggested retail price of $235
includes the griddle accessory. The econo-
my model in the color photo sells for $185
less griddle. For more information, write
Jenn-Air Corp., 3035 Shadeland Ave., In-

dianapolis, Ind. 46226, for a free brochure.
* ok

OUTSIDE WALL

DIRECTLY TO OUTSIDE
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4. WITH DUCTWORK IN PLACE, lower grill in cutout
and connect to pipe. Then screw in gloss grease jar

Installation photos by Robert Borst

5. FINALLY INSTALL WALL CAP. It fits 5-in. round
pipe and is fastened to siding with four wood screws

Technical Art by John Lind
PENINSULA

Il : AN
' <
3-1/4x10" duct Transition elbow

THROUGH CABINET TOE SPACE
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GREATUHINTS

FOR YOUR HOME
AND SHOP

MAGAZINE PLANS will be kept conveniently in full
view for guick, continual reference if you hold the
pages open with a trouser hanger. With PM's new
glue binding, two-page spread will stay perfectly flat

s

SRR S
AVOID CLAMP SCRATCHES when regluing a piece of
finished furniture by placing o rubber crutch-tip over

the clamp’s pod. Various sizes are ovoilable at
well-stocked drugstores and hospital supply houses
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Photos by Walter E. Buriton

A BETTER GLUE-DOWEL JOINT is assured if you run
a machine tap inte the hole that will receive the
dowel. As the dowel is pushed in, excess glue is
forced into threads to give a strong, permanent bond

A WIDE BAND cut frem an inner tube, and wropped
snugly around your oilstone, will keep the oil where
it's needed when the stone is in use. If o tube’s too
big, try using o wide-type rubber bond instead
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YOU'LL USE LESS TURPENTINE the next time that you
have a paintbrush te clean if you ftilt the jor as
shown, Place the dirty brush in the container, then
pour in just enough turps to cover the bristles

o

YOU CAN IMPROVISE FILE HANDLES by clamping
both ends of a file securely with a pair of C-clamps.
This way, your hands will be protected from aocci-
dental bumps against vise and puncture from tang

AUGER-BIT SCREW POINTS will stay sharper longer
if they are protected before being parked in drower
or toolbox., A rubber bumper or bottle cork slips
on and off quickly, yet absorbs the bangs and bumps

USED FLASHCUBES can odd gaiety to your next Christ-
mas tree at no cost. Once they have been flashed,
the cubes will effectively reflect the orray of colors
hanging near them. Use ribbon to tie bulbs to limb
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HEFTY STRIP OF INNER TUBE tacked around the
perimeter of o steplodder’s top step will keep small
tools and round objects fenced in. Then, when you
move the ladder, it's not necessary to unload tools

STRAIGHTENING KINKED WIRE is o snap if it is passed
through the tines of a discarded fork as indicated.
After positioning one end of the wire, draw the
entire length through, using a firm and even pressure
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TWO EMPTY THREAD SPOOLS and a stovebolt of suit-
able length con be teamed up to serve as o useful
clomp when the depth-of-reach is small. Though a
nut can be used to tighten, a wingnut will be better

DOWELS WILL FIT TIGHTER in their mating holes if
the exposed ends are split with a small chisel and
thin hardwood wedges are driven between the seg-
ments. The joints are snug, even without using glue

SPRING-SUPPORTING BED SLATS will be prevented
from falling out if you drive eyescrews into the
ledger strips along the bed rails as shown. Then, sim-
ply fasten a hook to the ends of each slat to secure

A MONKEY WRENCH can be quickly and easily set
up to serve as an effective stop by clomping it at the
desired spot on the saw fence. To prevent the handle
from sagging, support it with small blocks of wood

KEEP PAINT-CAN RIM free of paint slop that occurs
whenever a brush is wiped across the rim by fill-

ing it with o bead of weatherstrip. When the strip
is removed, the cover will again seat as it should
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TABLE-SAW BLADE con be given o fast touch-up
{while still on the arbor) if you use a C-clamp and
a strip of wood to hold it fost. To prevent an ac-
cident, maoke certain tool is disconnected from power
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EGG CARTONS maoke excellent storoge containers A WRECKING BAR can be used as the handle on
for Christmas tree bulbs, For breakage-free packing, your toolbox if you drill appropriate-size holes in
simply punch an undersized hole in each well, then the uprights to receive it. Then the tool is conven-
push the male end of the bulb in for a force-fit iently at hand without using vaoluoble toolbox spoce

SHORT LEMGTHS of tie-wire can be quickly cut to a AN ADHESIVE-TAPE SPOOL, aclong with its cover,

uniform length by placing o piece of angle iroen atop makes on ideal “case” for carrying a plumb bob.
a block of wood (that produces desired length). Permanently tie the free end of the cord te the
A sharp rap with a hammer does the actual “cutting” spool, wind up the remaoinder and snap cover closed

A SANDPAPER "WASHER,” if cut and installed on ORDINARY STORM-SASH HANGERS provide a quick,
the knob-holding screw as shown, can be used to yet sturdy, method for hanging a window box. The
hold the loosest wood knob securely in place. When box is then easily removable for painting and, if the
knob is tightened, abrasive grabs and holds it fast hardware is galvanized, you'll have no rust stains
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EMPTY THREAD SPOOLS, glued end to end, con be
put to use as o comfortable-to-hold file handle. Use
enough of them to insure full protection from the
file point, then push on for a snug and slip-free fit

.‘ Tr

A WHITE RING coused by o sweating beverage
glass con be removed from furniture by rubbing
spot lightly with @ mixture of cigaret ash and a
little water. Finish by buffing with furniture polish

COUPLED EXTENSION CORDS con be annoying be-
cause when you pull on the line they have a tend-
ency to separate. To prevent this, just tie a knot as
shown. Then it, not the connection, takes off strain

LARGE BALL OF TWINE that unravels from the cen-
ter frequently becomes a tangled mess. You can
avoid this by slipping o band of inner tube around
the ball. At top, punch a hole for the twine

WORKING with tools on o lodder alwoys presents
the possibility of dropping tools on someone below.
Prevent accidents by fastening a strip of leather
to one rail forming pockets to hold tools you use
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SOFT WORKPIECES that cannot be firmly gripped in
the lathe chuck can be prevented from slipping in-
to the chuck when pressure is applied. Insert a
wood stop as shown ond the problem is licked
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SANDING A ROUNDED SURFACE? After cutting o
length of garden hose to svit the work, slit the piece
its entire length. Then cut o piece of sondpaper
te fit inside and apply shellac to “glue” it in place

THE STUBBORNEST JAR LID will yield quickly if you
wrap a length of ordinary garden hose around it to
serve as a hand grip. Make certain thot you cut the
hose long enough to provide an ample hand hold

S S

AN EMERGENCY COMPASS can be made by drilling
@ hole through the spine ot one end of o pocket
comb. Insert pin or thumbtack to oct as o pivot and
place pencil between two teeth to draw the circle

A PUNCH-TYPE CAN OPENER can be used to make
neat, tight turns when you have to splice two or
more lengths of wire. Make two or three turns by
hand, then finish by using the opener's hook end

TO GET THE LAST DROP of
solvent or other liquid from
a can of type shown (far
left), punch @ pouring hole
in one corner as near to
the edge as possible. If can
is o be reused, close hole
with a drop of liquid solder

KEEP THUMBTACKS hondy
when working on a steplad-
der by pushing a dozen or
so into the side of a roll of
friction tape (left). The roll
itself stays where it's put
because of the fairly sticky
surface on the other side
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A SCREW driven inta the end grain of one mem-
ber of o joint will hold far better if a dowel is
installed—perpendicular to the screw—for the latter
to bite into. Then it won't be able to work loose

YOU CAN PROTECT WOOD SURFACES from wreck-
ing-bar mars by covering the rocker end with o
short length of garden hose. When not needed, sim-
ply slide the rubber up the shank and out of the way

SANDING A CONTOURED SURFACE is easier if the
sanding block is resilient enough to conform to the
irregular surface. Several layers of glued-up corru-
gated cardboard is ene way to solve this problem

SLIP A PAPER CUP over
your drill bit (right) the next
time you have overheod
drilling to do, and shavings
and plaster dust will fall
into it rather than on your
face or down your sleeves.
Hold cup in place with taps

DRILLING o centered hole
transversely through a rod
or pipe is easy if you use
a metal sleeve of the same
diameter (far right). Make
heole in guide-sleeve the same
size as bit used and clamp
both pieces in the vise
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DIVIDER POINTS (on composses and the like) con
be prevented from becoming blunted in the toolbox
if you will slip shert lengths of rubber tubing over
the ends. Tubing is available at most hobby shops
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“ How to Install:

Pushbutton
Draperies

By WAYNE C. LECKEY, Home and Shop Editor
Technical Art by Peter Trojan

Traverse rods that run by electromagnetic power
plug in like an appliance to offer a new home convenience

F YOU ARE OPENING and closing the nience plus. Any homeowner who has

draperies on your windows with pull tugged to open wide, extra-heavy drap-
cords, you're doing it the hard way. What's eries or struggled to reach them will ap-
more, in this electronic pushbutton world preciate being able to do it at the touch of
you're doing it the old-fashioned way. a switch.

|
Now, with Kirsch's unique Electrae, you With the same ease, you can lie awake -
can open and close draperies electrically mornings, press a bedside button to open
by simply pressing a button located any- draperies and check the weather. On com-

Far from being just a conversation stant privacy by operating a doorside

where in the room. ing into a dark room at night, you have in-
‘ piece, these motorized rods offer conve- switch that closes the open draperies be-
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BASIC TWO-WAY DRAW SET

TYPES OF HANGING BRACKETS

Y

Single wall
bracket

Standard
ceiling clip

A

T

Offset ceiling
bracket
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THE SAME ELECTROMAGNETIC FORCE thaot makes o conven-
tional motor spin will couse the power copsule to slide

fore lights are turned on. And, because the power
capsule is free-sliding, a guest who overlooks
the control switch cannot damage the rod by
hand-pulling the draperies, for the motor re-
turns automatically to synchronization the next
time the switch is activated.

How it works. The drapery rod employs a
linear motor (basically a conventional rotary
motor laid flat) that silently and automatically
opens and closes draperies without use of cords
or pulleys. This linear motor, composed of two
parts—a small, hidden-from-sight power cap-
sule and a specially designed track—operates
by ordinary 110-v. household current. When the
switch is pressed, the current is transmitted to
conductor rails inside the track. This, in turn,
creates a magnetic field inside the power cap-
sule that causes it to move along the track,
pulling the drapery panels open or closed.

Because of their flexibility, the rods can be
utilized at windows of almost any width—wide
or narrow—collectively or individually. Drap-
eries can be one-way-draw, two-way-draw or
multiple-draw type, while the rods can be ei-
ther wall or ceiling mounted.

Using one motor, single-draw draperies can
be planned to close either from the right or left.
With two motors, double-draw draperies up to
32 ft. wide can be controlled from a single
switch. For lengths from 32 to 64 ft., additional
motors are required. (A maximum of four mo-

PLASTIC SCREW AMNCHORS (left) are used when mounting
track-supporting brackets on plaster or drywall surfoces.
There are three types of mounting brackets: wall, ceiling
and offset-ceiling. The wall type is being ottached here

POPULAR MECHANICS
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Power capsule

SURFACE-MOUNT SWITCH (right) comes with
all red sets. For a built-in installation in a
remote location you will need a special type
of switch and a special receptacle (far right)

tors can be controlled from a single
switch.)

Rod sets are ordered as completely
assembled, ready-to-install systems,
with full instructions for mounting.

All electric rod sets are equipped
with standard surface-mount switch,
power cord and plug. If a built-in
installation is desired, a special
switch, receptable and plug are re-
quired. Here the receptacle is
mounted flush in the wall near the
end of the rod set and then con-
nected by wiring inside the wall to
the operating switch and the 110-v,
current. Switches are connected by
three terminal wires to each recep-
tacle.

The track is completely safe and
shockproof, conductor rails are en-
closed inside the front channel. A
thermal breaker makes burn-outs or
overheating impossible.

For best appearance and to pro-
vide maximum glass exposure when
the draperies are open, the rod set
should extend beyond the window
casing on each side. Mount the
brackets so that the rod is a mini-
mum 4 in. above the glass line so the
heading and hooks will not show
from the outside. Based on rod
length, you get the required number
of brackets when the rod is ordered;
a 12-ft. rod, for example, comes with
four brackets. A good way to assure
accurate alignment of the interme-
diate brackets is to stretch a string
between the two end brackets, This
way there will be no dip in the rod,
which is important. Two return hook
plates are included with each set.
These are held by the bottom screw
which anchors each end bracket.

For more information and prices
write the Kirsch Co., 309 Prospect
St., Sturgis, Mich. 49091. * &k
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WORKSHOP PROJECT

The Sky’s th

PART 1

T 0
MIRR HAHIHG KIT consists of two glass dises, a
ﬁpu :Lqifrnr. two eyepiece lenses, seven grades
,gziﬂ‘ nf grinding compound, rouge and pitch

FINISHED 'SCOPE (abovel is copable of serious as-
tronomical work with power ranging from 50 te
200X, depending upon the eyepiece used. The “‘work-
bench”” [right) consists of a barrel that's weighted
with 12 bricks, plus a piece of plywood with a hole
cut in it to receive handle of the tool or the mirror



This 200-Power Telescope

You can make it for less than $50. This first part gets you
grinding and polishing the mirror. Next month, you’'ll build
the barrel and tripod legs. By ROBERT BRIGHTMAN

Technical Art by Peter Trojan

HOUGH SURPRISINGLY EASIER to build than a quick glance might im-

ply, make no mistake about it: PM’s version of a 200-power telescope is not
a toy. With it, serious students of astronomy will be able to study craters on the
moon, Saturn’s rings, the polar caps on Mars, the satellites of Jupiter and giant
nebulae. And just for the fun of it, you'll win the wager if vou claim that you can
read the time on a pocket watch or a newspaper headline a mile away.

The heart of the telescope is a 6-in. mirror. It’s fashioned from a mirror kit and
costs about $4. It's available by mail order from Edmund Scientific Co., 380
Edscorp Building, Barrington, N.J. 08007. Additionally, vou'll need a length of
aluminum tube (7 in. o.d. x 60 in. long); this costs approximately $15. You will
also have to lay out about $30 for miscellaneous hardware and wood for the tri-
pod. Totaled up, yvour $50 cash outlay will let you turn out a finished ’scope that
is easily the equal of those selling for $250 and up.

For comfort, cut the barrel workbench so that the work surface is 33 in. from
the floor. The reason a barrel is best is that grinding and polishing necessitates
walking around the workpiece.

Cement a handle to the back of each glass disc. The wooden cores used in
wrapping paper rolls are ideal for this purpose. Melt some pitch in a can, swab

e m—

Light rays from distant object ...
x

... are reflected from mirror to diagonal. .. #~

#
Parabalized mirror —’——-——'
__r-
—— e =

B —

,

... and then to eyepiece — V

TO CEMENT HANDLE TO MIRROR DISC, melt some POSITION CLEAMN CLOTH over the barrel and inser!
pitch in @ con, then pour a little on the middle of the tool with handle into the hole, With mirrer held as
disc and quickly center the wood wrapping-paper core  shown, the initial back-and-forth stroke is 2% in.




PM’s Back-Yard Telescope

mF’itch polishing
/ . N, lap-cut lines
A , \

+ 3/4°

EYEPIECE MASKS

POLISHING LAP. Cross marks MASK MNO. 1 is used to test MASK NO. 2 tests inner zone of
the center of the lap. Mote that the outer zone of the mirror. the mirror. As indicated in
no channels intersect at center Cut it out of stiff cardboard text, there should be a differ-
and no focet is in exact center and tape it to the mirror edge ence of 1/10 in. between zones

MIRROR CELL ASSEMBLY

Mirror-holding clip Aluminum tube,

3/4 x 6° plywood ____-_' o {3 reqd.) 77 0.D., 60° long

Slotted
angle iron __
(3 reqd.)

: Spring (3 reqd.) :

1/16 x1-1/2 x 5°
stea| plate

3/4° R.H.
screw 1/2° R.H. screw

VIEWFINDER

Mirror
1/4° eyebolt, nuts

| and washers wﬁﬁ-lr_ Ii--..___
I

1” thick

Scoop out
for maximum
elevation

Blacken inside with flock,
paint, or black suede cloth

MIRROR CELL consists of two
3-in. plywood discs, each 6 in.
in diometer. Sondwich the discs
together and drill holes to
pass the '4-in. beolts. En-
large the holes in the lower
disc for adequate clearance

Mirror cell
assembly

Technical Art by Peter Trojan
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SIGHTING
CROSSHAIRS

2" pipe strap

1/2° bolt, nuts
and washers

Coat-hanger wires
snap fit into
undersize holes

broom handle

Cut at 45" angle

1/2° bolt, steel
_~"and leather washers

Yoke, 3/4°
plywood

- Telescoping
o brass tubing

Washer
3/16" bolts

Eyepiece
adaptor,

2 pieces of

3/4" wood 4x8"

3/8" nut

Drill and tap
for 10-32 boits.

3/8" boit, ¥

head cut off . 1032 b olts

{cut off heads)

Force fit in
undersize hole .

%,Nm

Washer

Front surface mirror, 3\
cement to broom handle

with epoxy
1/4"— \3/6-0p EYEPIECE ASSEMBLY
AT 7 1T Wash
Al 15/16°00. 11400 [
:-’;fl X.ﬂ fa'l."' 1 I I

3 .
i

2" F.H. screw

(’E r'Eqd.} I _/i/ ';‘ I’,"j _g"‘ll 1 1
Epoxy

the surface of each disc with a little tur-
pentine and pour some of the melted pitch
over the glass. Then, quickly center the
wooden cores in the middle of each disc.
The 1-in.-thick disc will now be referred
to as the mirror and the thinner disc as
the tool. Next, cut a hole in the barrel top
large enough to accept the handles.

Supply vourself with a jar of clean
water and an eyedropper forced through
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Epoxy

Eyepiece and focusing arrangement

a cardboard cover to keep out any dust.
The grinding abrasives are packed in
shaker-top containers labeled 80, 120,
220, 320, 400, 600 and emery. Cut several
cardboard collars to fit over the handle of
the mirror and use a fresh one every time
you change grit size. Cover the barrel top
as shown and insert the tool. (Here, too,
replace the rag with each grit change.)

Sprinkle a quarter teaspoon of No. 80
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Before radius of curvature

—

WHEN KMNIFE EDGE is before
radius of curvature, shadow
moves from left to right as the
knife edge is maved to the right

KNIFE-EDGE TEST

Beyond radius of curvature

SHADOW MOVES from right
to left as you move knife to-
ward lamp if the knife edge is
bayond the radius of curvaturs

Parabolized marror

A ROUGH IDEA of how o parab-
elized mirror shadow will appear
when knife edge is midway be-
tween the inner and outer zones

grit over the mirror, add a few drops of
water and grasp the mirror as shown.
Using short back-and-forth strokes, rub
it over the tool. There are three mirror-
maker's motions. First, the grinding stroke,
which is about 2% in. forward and back
—a total of 5 in. with the mirror over-
lapping the tool not more than 2% in.
at the end of each stroke. Second, rotate
the mirror lsth turn every three or four
strokes. Last, every few minutes take a
step around the barrel.

When the grit ceases to cut (the loud
rasping noise diminishes to a swishing
sound), add more grit and, if necessary,
water. Repeat this step for about two
hours. Remove the cardboard collar
and wash the mirror. It should have a
coarse, ground-glass appearance. Apply a
straightedge and check the concave sur-
face.

The amount of curvature to which our
mirror is ground is governed by the focal
length (48 in.) of the telescope I con-
structed. In photographer’s language it is
an f8 mirror (focal length of the mirror is
eight times the dia. of the mirror and 48 in.
divided by 6 in. l'ti‘.lfll‘ﬁ' 8, or £8). But it is
an optical law that the radius of curva-

ture of a mirror is equal to twice the focal
length., This means that our mirror will
have to have a radius of curvature of 96
in. in order to have a focal length of 48 in.

Though you can use a cardboard tem-
plate to determine this curve, it is so
slight that it's possible to be over or under
as much as 12 in. and still have the tem-
plate touching the mirror. After a curve
has become apparent and proved with the
straightedge, you can determine focal
length by the candle method. Wash the
mirror and rinse it with water. Move a
lighted candle slowly from left to right
until you can see the reflection in the wet
surface of the mirror. Then, as you move
back, the candle flame will grow larger but
it will continue to move in the same direc-
tion that you move the candle.

At a certain point, when you have
moved back far enough, the candle image
in the mirror will be upside down and
move in the opposite direction from that
which you are moving the candle. This
means that you have passed the radius of
curvature. Walk back to the mirror so
that no apparent motion, left or right, is
visible when the candle is moved. The
mirror at this particular point will appear

TO GRIND COMCAYE SURFACE, apply on eyedropper-full of water to the top of the tool, sprinkle the
top with Ne. BO grinding compound and start the back-and-ferth strokes. Rotate the mirrer Yath of a turn
every so often and take a step around the barrel every minute or tweo. It takes about two hours to grind a
radius of curvature of 100 in. lplus or minus an inchl. Apply o straightedge from A 1o B to check this




TO CHECK CURVE DEPTH, wash off grit and, while
mirror's still wet, hold candle in front. At certain
point reflection fills mirror, then looks upside down

as a blob of light. It's entirely possible that
you may have to move back 20 ft. before
this happens. This means you should grind
the curve deeper. Continue grinding until
the candle test shows that you have
reached a curvature of roughly 120 in.
At this point the mirror shows an obvious
curve when the straightedge is applied.
Clean away all traces of the No. 80 grit
and wash the mirror, tool and barrel top
thoroughly.

Next, repeat the procedure with No. 120
abrasive, shortening your stroke to 2 in.
Use the same grinding technique to
deepen the curve. Continue grinding until
the mirror has a smoother surface and a
clearer candle reflection. Stay with the
second grit until the radius of curvature is
about 100 in.

When you reach the desired radius,
move up to the next higher grit. Grind
with No. 220 and all succeeding grits, mak-

FACETS IN PITCH LAP are cut with wet hacksaw
blade, Maoke certain that the two channels do not
cross and thot no facet is in exact center of the lop

PITCH POLISHING LAP is made by wrapping stiff
paper around tool, then pouring heated pitch through
several layers of cheesecloth, Finally, strip paper

ing certain to clean thoroughly between
changes. A wvery smooth, fine-ground
finish, which will hasten polishing immea-
surably, can be obtained by following up
the last grade of grit (No. 600) with emery
for an hour.

Polishing. Take the pitch and break it
into chunks. Place several pieces in a tin
can and, since pitch is flammable, use an
electric hot plate rather than an open gas
flame as a heat source. Heat the pitch to
the melting point without boiling. Care-
fully clean the tool under running warm
water and, when dry, replace it on the
barrel. Next, make a cardboard collar for
the tool that extends about %4 in. above
the top of the tool. Make it long enough so
the ends overlap about 2 in. and hold it
fast with tape. Moisten a rag with turpen-
tine and swab the top of the tool.

When the pitch is melted, strain it
through four thicknesses of cheesecloth

POLISHING LAP is made with compound of rouge
mixed with waoter. Long stroke is used only when
porabolizing the mirror. This step takes four hours




HANDLE IS5 REMOVED by sharp rap with screwdriver
handle as you heold the mirrar firmly. Pitch remain-
ing can be cleaned off with razor blade and turps

and pour it over the tool. Start at the out-
side and work toward the center. When
the pitch is level with the top of the card-
board dam, stop pouring.

After the pitch cools and hardens, strip
away the cardboard. Then sluice the mir-
ror surface with a sudsy solution of soap
and water. Carefully lower the mirror
over the pitch lap while moving it about
the pitch lap in various directions (about
an inch each way). This serves to conform
the pitch lap to the spherical curve of the
mirror. Keep doing this for about 30 min-
utes, or at least until the pitch starts to
spread and form a ridge around the tool.
When piteh lap and mirror are well sepa-
rated by the soap solution, set the mirror
and tool aside overnight.

The next day you will find it impossible
to budge the mirror. The reason is that
the outer edge of the mirror is sunk into
the pitch lap. Trim away this excess pitch
with a knife moistened in water. With a
little pressure in various directions, you
will then be able to move the mirror.
Carefully slide if off and put it aside.

The next step is to cut the 1V4-in. squares
(facets) in the pitch lap with a hack-
saw. The pitch will probably splinter a bit
leaving the lines ragged. This will not
affect the polishing operation. A word of
caution: The facets must be cut as shown
in the drawing at top of page 168. The
nearest facet to the center of the tool
should be offset about 35 in. This is neces-
sary to prevent the mirror from possibly
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USE A RAZOR BLADE mounted on a block of wood
and a 25-w. lamp inside o container to test curve of
the mirror. Pierce tinfoil for a pinpoint light source

polishing in rings. Moisten the mirror
with the soap solution and place it down
over the pitch lap. Let it stay this way
overnight. This step should make the
pitch lap reconform to the curve of the
mirror. Fill a quart milk bottle about one-
third full of warm water and dump the
package of rouge into the bottle. Cap the
bottle and shake thoroughly.

Next you'll need a pound-size jar with
a screw lid. After cutting a hole in the lid,
force the rubber tip of an eyedropper
through it. Over the open jar, place three
thicknesses of clean cheesecloth. Shake
the rouge solution, pour about half
through the cheesecloth and diseard the
cloth. Stir the rouge solution a bit, and use
the eyedropper as an applicator.

Squirt a dropperful of the rouge solu-
tion over the mirror and use the same
stroke that you used in grinding, 2 in. for-
ward and 2 in. back. You may have to
add some of the rouge solution after five
or ten minutes of polishing, especially if
the mirror starts to stick. You can often
eliminate sticking by sliding the mirror
off the lap and then bringing it down a-
gain. If the mirror persists in sticking, try
an application of soap solution, which acts
as a lubricant, add some rouge and polish
for 30 minutes. Then wash the rouge off
the mirror, stand it on end and allow to
dry.

Continue polishing until the final pit has
disappeared from the edge of the mirror.
However, if curious as to how your polish-
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ing is coming along, check your work
with a Foucalt knife-edge (shadow) test.
To do it, you need a razor blade and a pin-
point source of light.

The light source (see photo, page 172),
consists of a small candelabra-base lamp
mounted on a block of wood. Over this,
place a cardboard tube or can with a 15-in.
hole punched opposite the filament. On the
inner side of the hole, paste a bit of wax
paper to diffuse the light. On the outside,
place a piece of tinfoil and perforate the
tinfoil (only) with a needle.

Place the polished mirror on a firm
support and position the razor blade
(mounted on a block of wood) and the
lamp about 8 ft. from the mirror and at
the same height from the floor—about 30
in, The 8-ft. distance between mirror and
test apparatus is equal to twice the focal
length or the radius of curvature.

What you are doing is picking up the
reflected pinpoint of light. But, inasmuch
as this is quite hard, take off the lamp
sleeve and explore the area with the
larger source of light. Put vour eye close
to the lamp and move it back and forth
and up and down until yvou see the re-
flected image of the lamp which appears to
be suspended in air. Shim up the mirror,
or twist it from side to side slightly,
to bring the reflected light to a conve-
nient point for viewing. The reflected im-
age should come back so that it is an inch
or two away from the lamp and at the left
of the lamp. After the lamp image has
been picked up, cover the lamp with the
sleeve so that the pinhole faces the mir-
ror. This may disturb the setting some-
what and again you will have to explore
the immediate area until the pinpoint of
light is picked up.

Since you might repeat this proce-
dure during the stages of polishing, it is
best to make a reference mark on the
table where the mirror is standing in
order to be able to bring it back to the
same spot. As a further check, note where
the image of the lamp is reflected to the
opposite wall with the cover off the lamp
stand. This way you can place the mirror
so that the image always falls in the same
spot. Then replace the lamp cover and
you will be reasonably certain that the re-
flected pinhole of light is about where it
should be.

The test. As the pinpoint of light enters
the eye, the mirror will appear to be lumi-
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nous. Now, carefully slide the knife edge
(razor blade mounted on its stand) to-
ward the lamp. Do this slowly, and a ver-
tical shadow will appear to cross the face
of the mirror. This shadow will move from
left to right, the same way you are mov-
ing the knife edge, if the knife edge is be-
fore the radius of curvature. If you move
the knife edge back an inch or two, the
shadow will then appear to move right to
left when vou move the knife edge left
to right. When it does so, it is beyond the
radius of curvature. Move the knife edge
back and forth until at a certain point the
mirror darkens evenly all over as the
knife edge is moved in toward the lamp.
Also, there is no apparent movement of
the shadow either way. This is the shad-
owgraph of a spherical concave surface.

The rays of light going from the pinhole

. . « to parabolize the sphere
the surface must be deepened
a few millionths of an inch.

and coming back from the mirror can be
considered as a giant radii. It is axiomatic
that all parts of a sphere are equally dis-
tant from the center. Therefore, half the
light rays are cut off at the center; hence
the sphere seems to darken evenly all
over. At this point you can use the mir-
ror in your telescope. But if you want per-
fection, the spherical mirror should be
turned into a paraboloid.

To parabolize the sphere the surface
must be deepened a few millionths of an
inch. To do it, cut two cardboard masks as
shown on page 168. With mask No. 1
determine the exact focal point (half the
radius of curvature) of the outer portion
of the mirror. Mask No. 2 lets you deter-
mine the focal point of the central part of
the mirror. For a true paraboloid, you
want a difference of 1/10th of an inch be-
tween each area. To achieve this, increase
polishing strokes to about 3 in. Use this
stroke for no more than three minutes
and repeat the test.

Place mask No. 1 over the mirror and
note carefully at just what point the outer
portion of the mirror (as seen through the
cutouts) darkens evenly. Then use mask
No. 2 and do the same thing for the cen-
tral area of the mirror. You will find that

{Please turn to page 184)
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WORKSHOP PROJ EC!

By ELMA and WILLARD WALTNER
Technical Art by Peter Trojan and Jim Wright

Y SPENDING a couple of hours in
the workshop, you can make your
youngster the proudest truck-fleet owner
on the block on Christmas morning. The
trucks' design is simplicity itself, intended
to stir youthful imagination. Though no
tricky woodworking techniques are in-
volved in building the fleet, a bandsaw or
jigsaw does make the project go faster.
Since the models are of soft pine, how-
ever, they can also be cut with a coping
saw—it just takes a little more effort.

The gasoline-tank body is a thoroughly
cleaned-out, 46-0z. fruit-juice can. Punch
two small holes in one end to drain the
contents and leave both ends intact. The
body of the refrigerator truck is a con-
tainer used by a chocolate-drink mix.
Pinch all around its circular opening with
a pair of pliers to flatten the inside of the
rim. Colors to paint the various trucks are
a personal preference, but bright colors
are best. The wheels are black and the
bumpers aluminum. When bumpers are
dry, attach them with brass escutcheon
pins. * % *
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Mini-Truck Fleet

| | CAB PATTERNS [
1/2" sgs. mﬂtgd._
1 windows ™
: / i

—rr\-——l T R R —

1-3/8" dia., 3/4" thick

(\374" stock

CABS ARE CUT to rough shope on bandsaw, then
contours can be sonded with a Sand-O-Flex wheel
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3/4x1x4"

3}4 x1-1/8x5" L mw 5|_UHG
- 3/8" hole, " -
1/2" from TRAILER 3/8

e 1 x 2.7/8" notch
3/8x25/8x4-1/4"
3/4x1-1/8 x6-1/4" ¥
: i e
~—1.1/4" 3/8x23/4x41/4" -

1.1/8x 4 x 4"

3/8x3x9" DUMP
TRUCK

3/8" hole

3/4x1-1/8 x 9"

3/8x4x4-1/2"
TRUCK

1x2" _
tongue ~ (A 3/8x3x7"

1/4" dowel

1/8x3/4",
7-1/4" long
slats

REFRIGERATOR
CHASSIS

> 1x1"
.‘//}“' tongue
3/8%3/14" 1 /4" dowel
8x4-1/2x 61727 718" long

3/8x2-3/4x4-3/4%

TRANSPORT
CHASSIS

f4x1-1/8x3" 3/4 x 1-3/8" wheel

3/4x1x2"

3/4x1-1/8x7-1/2" fax1-1/4x2-3/4"

SWINGING TAILGATE i: fastened te dump-truck TANKER BODY is fruit-juice can mounted to base
sides with screws that pass through holes into gate  with 2-ga. wire. Hommer ends flot ogaoinst bottom
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Tools You'll Wish

-

* = (X L
WOOD-CARVING CHISELS boasting handles
made of high-impact, unbreakable Tenite are
offered by Great Neck Saw Manufacturers,
Mineola, N.Y. 11502. Hand-forged, ground,
sharpened and tempered, the six chisel shapes
available are firmer-basic, corner, straight-
gouge, deep-gouge, front-bent gouge and part-
ing tool. Sold through hardware stores, the
chisels are priced at $2.65 each or $16 for
the complete set.

NEW CONCEPT IN FOLDING RULERS is this
plastic version which is claimed to be un-
breakable and can actually be used to mea-
sure circles. Called PAV-Pro-Magnirule, it's
available now with metric measurements heat-
embossed into the ruler. A version with 1/16-
in. graduations will be on the market late
next year. Priced at $2.39 for a 6-footer,
$2.89 for 8 ft. Schlesinger for Tools Ltd.,
1020 E. 54th St., Brooklyn, N.Y, 11234,

& o

MULTIPURPOSE PROTRACTOR features a
magnetic base for attachment to a carpen-
ter's square to eliminate guesswork and time-
consuming computation of angles. Tool gives
instant dial readings from O to 90°, is claimed
to be accurate within half a degree. Model
700-V Inclinometer (above) also includes a
vial for checking level. At hardware stores,
$10. Pro Products Co. Inc., 812 22nd 5t.,
Rockford, lll. 61108 is the maker.

SNAP-ACTION CENTER PUNCH provides a
reticle pattern that’'s a virtual image created
by a transparent mirror which, when sighted
through, appears to be resting on, and gives
a six-power magnification of, the work area.
The standard tip is hardened and can be re-
sharpened or easily replaced. Opti-Punch has
an introductory price of $39.95 (carbide tip
also available for an additional $2). Wanjo.
Ine., Gilmanton, N.H. 03237.
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vanta Would Bring

PRECISION SCREWCUTTING LATHE for mod-
elmakers swings 31 in. over bed, holds
9 in. between centers, features massive
box-section bed with ground ways. The lead
screw has a totally enclosed clutch mechan-
ism, is back-geared for slow turning. Four-
jaw chuck, faceplate and four-way toolpost
are standard equipment. Weighs 30 |bs. With-
out motor, $300 f.o.b. Caldwell Industries,
Box 170/C, Luling, Tex. 78648.

PORTABLE, HORIZONTAL VISE can clamp
down workpiece with a feather's touch or a
bulldog bite according to job requirements.
The base is constructed of alloy aluminum;
all other parts are of high-grade steel. Dubbed
Clamdown, vise comes with three removable
alignment pegs and 214-in. jaw opening. Sold
with guarantee, $7.98 plus 50 cents postage.
B. R. Ditto Enterprises, 527 N. Alexandria
Ave., Los Angeles, Calif. 90004.

FOR SAWING PROBLEM MATERIALS such as
plastic laminates and plexiglass, Model 314
Trim Saw is powered by a 4.5-amp. motor.
The 4'%5-in. blade turns at 3800 rpm and will
cut stock up to 1%; in. thick at 90° and 1X;
in. at 45°. Wraparound base measures 50 sq.
in.,, features single lock-knob for easy rip
guide mounting. The saw is priced at $90.
Rockwell Manufacturing Co., 400 N. Lexing-
ton Ave., Pittsburgh, Pa. 15208.
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RALLY TOOL SET includes the tools most
frequently needed for prerace preparation and
pit-stop servicing. The 46-tool assortment in-
cludes %% and 34-in.-drive reversible ratchets,
a 14-in. spinner handle, 31 sockets, two ex-
tensions and a 35 to l4-in. reducer. Big plus
in package is seven-piece Snap-Gap point-set-
ting set for gapping ignition contacts. No.
7552, $69. New Britain Machine Co., Box
1320, New Britain, Conn. 06050.

GENERAL-PURPOSE AIR COMPRESSOR and
spray-gun outfit can be used for touch-up
jobs, garden insecticides and other house-
hold spray chores. The Little Pro, which fits
any l4-in. drill for its power source, features
a cast aluminum housing, flexible adjustable
strap, adjustable mounting bar and base, rub-
ber hose and a standard spray gun with a
one-pt. cup. $25. Thomas Industries, Inc.,
207 E. Broadway, Louisville, Ky. 40202,




SKYLAB

{Continued from page 111)

sonal propulsion devices that may in the
future be used for extravehicular activ-
ities (EVAs). One unit is ridden like a bi-
cycle and has foot-pedal controls for its
small propulsion jets, an arrangement that
permits an astronaut to use both hands in
handling tools and cameras.

After the workshop is orbited, a thin
aluminum shield will pop out to surround
it like a second skin. Held against the
stage’s cylindrical outer wall during launch,
the shield is deployed by swinglinks and
torsion bars and held in place five inches
from the workshop wall. Its purpose: to
protect the workshop against punctures
by meteoroids.

Connected to the forward end of the
workshop is the second major element of
the cluster: the airlock module. It is Sky-
lab's nerve center, providing control of
atmospheric gases, inside environment
temperatures and electrical power distri-

Significant studies of the sun
are among 50 experiments
planned for Skylab.

bution fer the cluster. It also contains var-
ious kinds of instrumentation and a com-
munications setup that links a ground net-
work with the cluster command system.

The AM has a load-bearing truss frame-
work on the outside, surrounding a com-
partmented, five-feet-in-diameter tunnel
that provides a pressurized passageway
between the workshop and the multiple
docking adapter (MDA). In all, the AM is
16 feet long. It has a special hatch (de-
veloped in the Gemini program) that per-
mits two astronauts access to the outside
for EVA chores without requiring a de-
pressurization of the entire Skylab.

The MDA—17 feet long and 10 in diam-
eter—is primarily a docking facility. The
command module will ordinarily dock at
the rear port. But the MDA also has a side
port at which a second command module
could dock, making it possible for a CSM,
orbited from Earth, to join the cluster on a
rescue mission.

A second important MDA function is as a
control station for the Apollo telescope
mount and as a film storage area. Han-
dling the telescope controls has heen de-
scribed by astronaut Walt Cunningham as
“one of the most complex operations man
has ever been called upon to do in space.”
(Cunningham has been associated with
the Skylab program since 1968 and is
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likely to command one of the crews.)

The module has two windows 180°
apart; one to observe telescope operations,
the other for Earth observations.

The last major unit—and the most dis-
tinctive—is the Apollo telescope mount,
positioned “above” the MDA. At launch,
the ATM is stowed at the very top of the
hardware stack in the Saturn 5. In orbit,
after the Skylab cluster has been rotated
to face the sun, the ATM swings 90° into
operating position. Then its solar arrays,
which give it a “wingspan” of 102 feet, are
extended. These arrays plus two others
sticking out from the workshop's sides
provide 2400 square feet of receptors to
sop up solar energy. Together, they provide
all of Skylab's power, some 22,000 watts.

It’s essential for Skylab to face the sun
—for power production and so that vari-
ous solar experiments can be conducted.
Three large gyros in the ATM provide at-
titude control and stability for the entire
cluster. Sun sensors activate the gyros.

A battery of telescopes is set into the
seven-foot-diameter dish that faces the
sun. Each 'scope is rigged to a camera,
which must be loaded and unloaded from
the face of the dish, a task that will have
to be done six times during the three
phases of the mission.

It's a difficult and eritical EVA. The as-
tronauts will exit through the airlock
hatch. One will move to the telescope dish
atop the ATM, tether himself, and remove
a film magazine. His buddy, positioned
just outside the airlock hatch, will activate
a STEM (storable tubular extendible
member) mechanism that operates some-
thing like a steel carpenter’s tape. Thin
steel strips reel out from a housing to form
a stable, 27-foot-long “pole” about 2
inches in diameter.

The astronaut at the dish hangs the
magazine of exposed film on the end of the
pole and the man at the hatch “reels” it
in. Then he attaches a container of fresh
film and sends it out to the astronaut at
the dish.

Sound simple? It isn't, say NASA ex-
perts. The two astronauts will be required
to do about 150 separate operations to
retrieve and replace six film magazines.
In all, the EVA will take two hours.

A number of significant studies of the
sun are among the 50 experiments planned
for Skylab. The orbiting 'scopes will see
“more” of the sun than is possible from
Earth, where atmosphere blocks certain
types of solar radiation. By studying the
sun in ultraviolet and X-ray spectrums,
scientists hope to learn much about how
energy is transported in this prominent,
little known inhabitant of our universe.

The advantage of having a manned
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ATM in orbit is that the astronauts, moni-
toring TV displays that show what the
telescopes see, can quickly zero in on dra-
matic events such as solar flares.

Other experiments are in the fields of
space medicine, earth resources, physics,
materials technology and spacecraft hab-
itability. Here are some brief descriptions:
@® The astronauts will be kept on a pro-
grammed mineral diet for a specific time
before and during the mission. Mineral
balance will be determined from carefully
controlled intake and output measure-
ments of calcium and nitrogen, body
weight and rate and amount of material
lost by the body under space-flight condi-
tions. Daily urine samples will be frozen
and fecal matter baked to reduce its vol-
ume. They'll be stored for return to Earth
and lab analysis.
® Cardiovascular changes will be studied.
Heart rates, blood pressures and electro-
cardiogram data for the astronauts will be
recorded during flicht. The astronauts
also will be tested in a piece of hardware
called the “lower body negative pressure
device.” This is a cylindrical device of suf-
ficient length to enclose a man's lower
body. After it's sealed, pressure in it is
dropped, causing blood to flow to the legs.
The resulting cardiovascular stress and
the body's reaction to it are measured.
These tests will be run in conjunction with
vigorous inflight exercises to keep the
astronauts’ circulatory systems fit.
® Earth resources will be studied by a
variety of instruments, including radiom-
eters and multispectral scanners. Pointed
at the Earth, six precision cameras will
provide surface coverage approximately
90 miles square with a resolution of 100
feet at 270 miles altitude. The object is to
identify water resources, crops, soil and
minerals, and to produce photos that can
be used for mapping. According to Walt
Cunningham, “one space photo can be
equivalent to about 3200 aerial photos.”
The Earth resources studies influenced the
choice of orbit. As a result, Skylab will
pass over North America during the day.
® The advantages of casting metals in a
zero-G environment will be studied to
evaluate the possibilities of manufactur-
ing in space. It's thought, for example, that
perfect ball bearings can easily be made.
A special chamber in the multiple dock-
ing adapter will be used for these tests.
® The physical and chemical character-
istics of cosmic radiation that falls on the
Earth’'s atmosphere will be investigated.
A special nuclear package in the MDA will
be exposed to radiation for later study.

Life aboard Skylab will be routinized as
much as possible and will be structured
according to Cape Kennedy or Houston
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time. The three astronauts will sleep si-
multaneously and get up at 6 or 7 in the
morning, explains Walt Cunningham.
They will spend mornings and after-
noons at work and will try to eat at regu-
larly scheduled times. After the evening
meal they'll take care of “personal hy-
giene problems,” do some planning and
perhaps even relax a bit.

“You like to have a period where you
can sit and collect your thoughts, plan the
next day’s activities and maybe line up
some of the experimental equipment,” ex-
plains Cunningham, “There are thousands
of cubic feet in which to stow equipment.
It could be a real puzzle locating pieces of
an experiment that has to be operated the
next day. An awful lot of flight planning is
going to be involved.”

A recreation equipment package is be-
ing planned. It may include games, taped
music and a video tape player.

Skylab will carry enough dehydrated
and frozen food to last 140 days and
enough breathing gases and water for

Skylab will carry enough
dehydrated and frozen food
to last 140 days . . .

eight months, There will be hot meals
from an electronic oven. The crew will eat
in the wardroom, which, incidentally, has
an 18-inch-diameter window for observ-
ing the Earth. It would appear that NASA
planners think there's nothing like a din-
ing room with a pleasant view.

If all goes well, the first team will spend
28 days on Skylab. They will then button
down the cluster, crawl into the Apollo
command and service module, undock and
head for a splashdown in the Atlantic.
About two months later, after Skylab has
been reactivated by ground control, the
second team will blast off aboard a Saturn
1-B rocket. Three months later, after
team No. 2 has completed its 56-day mis-
sion, the third team will head for Skylab
to spend up to 56 days in orbit. When it
leaves, the spacecraft will be buttoned
down, perhaps never to be reactivated.

Skylab is not a space station, say
NASA officials, because it can’'t be resup-
plied in space. More water and breathing
gases, for example, can’t be piped in from
another vehicle. Even though much of its
hardware comes right from the Apollo
program, Skylab is a sophisticated space-
craft and the forerunner of true space sta-
tions. At this writing, NASA plans to
launch a 12-man space station between
1976 and 1978. * k&
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(Continued from page 101)

sible to piece together approximately what
happened.

Summoning purser Wilfred Spencer,
Capt. DeWitt told him that the plane
was low on fuel and they might have to
ditch. Navigator Hart, Spencer testified,
was holding a plastic bag containing a
life vest.

“Shall I inform
Spencer asked.

“Go ahead,"” DeWitt replied.

Spencer immediately went to the back
of the cabin, called Cordeiro, and told
both him and Miss Abraham of the pos-
sible emergency. Using the intercom at
the rear of the cabin, he told the
passengers to don life vests as a pre-
cautionary measure, for the plane might
have to make an emergency landing.

There is disagreement as to exactly how
long before the ditching the announce-
ment was made. Estimates range between

the passengers?”

. . » without power, the plane
flew at 90 knots and an angle
of 6° into the water.

5 and 10 minutes. In addition, some
survivors say that there was no urgency
in the announcement. One can guess that
Spencer probably wanted to alert the
passengers without causing panie, but
there is another explanation: The emer-
gency ditching was at this point a possible
event, not an inescapable one.

Sitting up front near the galley, Emerson
Ussery in seat 1C turned to Vivian
Rosato in 1E and said that he didn’t like
the looks of things.

“T turned white,” Miss Rosato recalls.
“There was still no word from the pilot
on the public address system.”

Unable to get the life vest out from
under the seat, Miss Rosato asked Ussery
for help. Then, seeing people standing in
the aisle, she asked him, “Shouldn’t these
people be sitting down?”

Ussery turned to Margaret Abraham,
then at the front of the cabin, and said,
“Please get those people down in their
seats!”

Down the aisle in seat 13E, Arthur
Johnson reached under his seat but
couldn’t find a life vest. He undid his
seat belt, got down on the floor, looked
underneath the seats and pulled out two
jackets. He helped his wife into one, put
on the other and returned to his seat.
Noticing that the seat in front of his wife
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was tipped back, he got up again and
pushed it forward. When he got up the
last time, he saw people standing in the
aisles, and one man with a camera, taking
pictures.

Miss Jacinth Bryan, also in the center
of the plane, put on a life vest and then
found another one for a passenger who
couldn't get his open. Then, recognizing
an old acquaintance, she left her seat to
sit with him. She fastened her seat belt
and urged the man to do the same, but
he refused. He didn't think they were
going down, he told her; it was just one
of those things.

Miss Bryan could see the water coming
up very fast and put her head down on
her knees in a bracing position. Out of
the corner of her eye she saw sudden
movement on impact. It appeared that the
man's seat came up from the floor and
that he plunged forward.

In those last minutes DeWitt connected
the tanks together and turned on all
booster pumps to squeeze the last bit of
fuel from them. Hart, who had been
ordered back to the cabin to help with
ditching preparations, asked the steward,
“Are they ready for the water?” On
receiving a positive answer, he returned
to the cockpit and he and Evan tried to
help DeWitt determine wind direction
when they spotted the ocean at 1200.

Unfortunately it was white water with
waves six to eight feet high and swells
seemed to be coming from all directions.

As the DC-9 reached 500 feet and con-
tinued to descend, Harry Evan went
through the emergency ditching proce-
dures from memory, Seat-belt and no-
smoking signs were switched on along with
the cabin emergency light. Airconditioning
was turned off and the cabin depressurized
to prevent an outward explosion of air
on impact. The emergency inverter was
switched on to provide power for the
plane’s controls.

The plane now was down to about 20
feet above the surface of the water.
The flaps were at 15° and the airspeed
was about 145 to 150 knots when all of
the fuel-pressure lights came on, then
went off completely. Quickly, DeWitt went
to full flaps, and shortly after that the
engines, with fuel exhausted, flamed out.

Now without power, the DC-9 flew at
90 knots and an angle of 6° into the water.
The time was 3:49; the place, a stretch of
open water 30 miles east of St. Croix.

UNGING down into the waves with
enormous force, the plane submerged
completely, water leaking in through
cracks and openings in the fuselage, then
popped to the surface. The passengers
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were caught in various stages of prepared-
ness when the impact came. There was
no final warning to brace and, according
to some accounts, a few people were still
on their feet while others had neglected
to fasten their seat belts. The crew
members—Hart, Spencer and Cordeiro—
were working in the galley and were
almost caught on their feet. Margaret
Abraham, unaware of how close they were
to disaster, was up in the aisle, last ob-
served helping two elderly passengers get
into life vests.

Passengers give widely wvarying aec-
counts, but some tell of seats breaking
loose and bodies hurtling up toward the
front of the plane. “I had to step over
bodies to get to the galley door,” says
Vivian Rosato. “The stewardess was
underneath them and all the debris.”
Margaret Abraham, never to be seen
again, had done her duty to the end.

Another survivor tells of her husband
helping with her seat belt, only to be
himself thrown forward and covered with
the bodies of unconscious victims. “Bodies
piled up on top of my husband.,” the
woman later stated. “I pushed them off—
they appeared dead. There was a man in
front of me and he had his head split.”

Tragically, the two young Caldwell girls,
Jennifer and Kristin, were among the
victims. So was their father. The children
had been strapped to their parents’ laps
when the impact came.

Time was now short for everybody to
get out of the rapidly submerging DC-9.

HY HAD there been no warning

that ditching was imminent? Capt.
DeWitt testified that he had blinked the
seat belt and no-smoking signs and rung
the steward’s bell. The public address
system was inoperative from the cockpit,
but the question is whether he would
have had time to make an announcement
if it had been working.

Restrained by his shoulder harness, he
had hung onto the controls, fighting to
keep the plane’s nose up after it hit the
water. He wanted to make the plunge as
shallow as possible. The impact seemed
to be one long decelerative force, and
there was a moment of severe vibration
when the panel instruments seemed to
dance in front of DeWitt as the ship
submerged before surfacing again.

As a result of a misunderstanding, all
of the cabin crew and navigator Hart were
on their feet up to the moment of impact.
This may have misled some of the
passengers, who were also standing.
Anticipating that the plane would break
up when it hit the water, Hart, with
Spencer’s help, had dragged a 25-man
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liferaft out of the forward coat closet
and into the galley area. They were
attempting to locate the inflation lanyard
when Cordeiro joined them to detach the
bar that held an inflatable emergency
slide to the inside of the passenger door.
Hart called into the cockpit to ask the
altitude. The reply was “two,” and he
assumed the plane was still at 2000 feet.
Suddenly, out of the corner of his eye,
he saw waves beyond the window, and
screamed, “Sit down! Sit down!”
Leaping back into the rearward-facing
galley seats, he and Spencer survived the
impact with minor bruises. Cordeiro was
similarly fortunate, sitting down on the
liferaft and bracing between the galley
cabinets.
But now another accident occurred to
compound the tragedy of ALM 980.
After the impact, Cordeiro picked him-
self up and tried to open the galley service
door opposite the main passenger entrance.
The handle wouldn’t move until he kicked
it. When the door opened, at least one

‘l had to step over bodies
. . » the stewardess was
vnderneath them . . .

passenger, Vivian Rosato, managed to
escape through it. Ussery, who had been
seated beside her, however, had been
thrown forward at impact, slamming his
head against the galley door. He lay
stunned in the galley area.

Working desperately, with waves wash-
ing into the plane and out again, Hart and
Spencer attempted to push the liferaft
out through the service door. But it
became wedged amid galley bins that fell
when the plane hit the water. Harry Evan
came out of the cockpit, and the three
tried to clear the debris and launch the
raft. Then, somehow, the enormous raft
began inflating, filling the tiny galley area
and pinning Ussery and Evan.

Efforts to puncture the huge raft were
to no avail and the airplane, still filled
with passengers, became a partially sealed
tomb with only the wing exits remaining
for escape. Hart was able to exit through
the door. DeWitt, trapped in the cockpit,
opened a window and swam back to the
left wing exits, successfully opening them
from the outside. Miraculously, Ussery
and then Evan escaped.

When the raft inflated, “it felt as though
somebody had put a clamp around my
left foot,” Evan later testified. “I was
instantly pinned. I don't recall too much

{Please turn to page 152)
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after that. The water level reached pretty
close to my neck.”

Evan later found himself in the sea. To
this day he has no knowledge of how he
got out of the aircraft.

With the crew cut off from the cabin
by the inflated raft, the passengers were
left on their own. Sitting next to the rear
right-wing exit, Arthur Johnson pulled
it open, although he does not remember
doing so, and stepped out onto the wing.
His wife was still in her seat looking for
her pocketbook. He called to her “Honey,
forget that—and let’s get out of here.”

In contrast to Johnson's calm manner,
other survivors recall panic and terror
inside the cabin with women screaming
and people struggling to get out. Another
male passenger strode over to the right-
wing exit, pushed his wife and four other
women through before following. A total

. . « many passengers survived
without seat belts and
suffered only minor bruises.

of 27 passengers followed Johnson out
onto the right wing.

On the left wing, DeWitt struggled to
get the exits open, found the front one
blocked and opened the rear. He succeeded
in getting one passenger out of it, then
unblocked the forward exit and pulled a
woman passenger through.

The DC-9 was sinking rapidly, and
although it remained afloat for perhaps
10 minutes, the cabin rapidly filled with
water. At last only the tail protruded
from the water.

Of a total of 57 passengers and six
crew members, 43 persons had escaped.
What happened to the missing passengers?
A later search revealed no trace, so it
can only be concluded that 19 stunned or
otherwise injured individuals and
stewardess Margaret Abraham went to
their deaths when the plane sank in 5000
feet of water. The explanation is inade-
quate, however, because many passengers
who survived did so without seat belts
and suffered only minor bruises. Could
the others have been so incapacitated that
they could not even exit the airplane?

Once in the water, Hugh Hart had a
stroke of good luck, perhaps one of the
few during the entire episode. Copilot
Evan had appeared in the water without
a life vest, and Hart was swimming rear-
ward on the right side of the plane to look
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for something for Evan to hold on to when
he bumped into a large, plastic-wrapped
package, He pushed it away, and then
remembered something: The package con-
tained the emergency slide that had
worked its way loose from the galley
service door. It was inflatable —not
designed as a liferaft, but certainly the
next best thing.

Not having enough leverage by himself
to pull the bar which inflated the slide,
Hart asked a woman to take one end and
swim away from him. When she had gone
as far as she could, he yanked hard and
was rewarded as the big slide, fed by its
built-in CO: cartridges, rapidly inflated.

Now there was flotation for the pass-
engers, and they gathered around the
improvised raft, hanging onto the sides,
while Hart and DeWitt gathered in the
stragglers. A few minutes later Vivian
Rosato, who had found her own flotation
in the form of a tire from the airplane
and had been joined around it by Ussery
and Mr. and Mrs, Johnson, joined the
group, lashing the tire to the raft.

Although San Juan and St. Croix knew
where the plane had ditched, “in the water
yvou're wondering if they're going to pick
you up, are they going to find you,” Hart
relates. “I reassured the passengers, but
I had my own doubts, and I was deathly
afraid of sharks.”

Hart’s concern about sharks was well
founded. The area where ALM 980 ditched
is known as “shark gulch” among local
residents, many of whom come to the
vicinity for sport shark fishing. The group
around the raft examined themselves for
bleeding, intending to put any bloody
survivors up on the raft.

HE FIRST aircraft to arrive on the

scene was Pan Am Flight 454 which
circled so a radar fix could be made.
Shortly after, a flying boat appeared,
circled, and to the intense disappointment
of those in the water, did not land or drop
more rafts, Harry Evan, up on the slide
because he had no life vest, reassured
passengers more help would be coming.

At last it appeared in the form of a
small cargo plane, which released two
rafts. DeWitt and Hart, well aware that
they had only a slight chance of getting
to them and then maneuvering them back
to the passengers, started off.

“I've either got to go for it or be eaten
by the sharks,” Hart thought. There were
other considerations: The injured were
beginning to weaken, and an early
twilight was falling over the storm-tossed
water. With poor visibility, there was the
chance they would have to spend the
night in the water, and the injured would
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never make it to the raft, sharks or neo.
Although Hart and DeWitt got to the
rafts, rescue helicopters appeared before
they could return. Arriving at 6:27 p.m.
EDST, two Coast Guard helicopters from
San Juan hauled up 11 passengers, while
26 were recovered by a Navy helicopter
from Roosevelt Roads. Three more per-
sons were rescued by a Marine chopper
from the aircraft carrier Guadalcanal.
Two of the 43 who exited the plane had
died in the water, one the apparent victim
of a head injury and the other of a
probable heart attack. A third was de-
clared dead on arrival at St. Croix, also
appearing to be a heart-attack victim.

T IS MUCH too easy in the tragedy

of ALM 980 to point an accusing finger
at human or mechanical failure and
conclude it was responsible for the deaths
of 23 people, It is very easy to forget that
the accident was almost unprecedented
in aviation history. Two investigations
have been conducted, one by the Federal
Aviation Agency and the other by the
National Transportation Safety Board.
Despite volumes of testimony collected,
the answers are unsatisfying.

Capt. DeWitt, copilot Evan and navi-
gator Hart were released by Overseas
National Airways following the May 2
ditching, because of “poor judgment.” Yet,
as one source put it, 40 people are alive
today because the crew did their jobs to
the best of their abilities—both before and
after the accident. Hart and Evan were
injured in the impact (Hart was to wear
a cast for five weeks), yet they ignored
their own injuries in their efforts to aid
passengers.

A veteran pilot with 17 years’ ex-
perience, Capt. DeWitt, 37, served with
the Military Air Transport Service for
nine years. In commercial aviation he has
worked as a flight instructor, assistant
chief pilot and chief pilot. Like other crew
members of the ill-fated ALM 980, his
plans are indefinite, his future in aviation
a question mark.

Navigator Hart, 35, joined ONA in
1966. Although flying is his first love, he
will probably now return to the career
in management that he left in 1966.
Evan, 25, employed by ONA since 1969,
also wonders about his future.

One questions the justice of their
suspensions for, in the final analysis, the
crew of ALM 980 were the victims of
mechanical failures, questionable judg-
ment on the ground at St. Maarten, and
faulty government regulations. Before
judgment is passed on DeWitt, Hart and
Evan, we are entitled to answers to
guestions like these:
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® Should medium-range aircraft with
only two engines be used on extended
overwater routes? The use of the DC-9-
33CF between New York and St. Maarten
was unusual in that it was the first time
a two-engine jet had flown commercial
long-range, overwater flights. Similar
doubts had apparently occurred to others,
for an ONA bulletin dated Jan. 12, 1970,
reads in part: “Until such time as the
rear aux fuel tank is installed (on or
before 1 April 1970) giving the aircraft
nonstop capability, fuel stops at Nassau
are planned for both segments.” As of
May, 1970, the auxiliary tanks, which
would have prevented the tragedy of
ALM 980, had not been installed, nor were
fueling stops being made. In this con-
nection it is worth noting that the ALM
flights to St. Maarten are now by North-
east Airlines using longer-range 727s.

® Are the totalizer fuel gauges on the
DC-9 inaccurate under certain conditions?
At Jeast one experienced pilot reports

Hart and Evan . . . ignored
their own injuries in their
efforts to aid passengers.

spinning much like that encountered on
ALM 980.

® Should airports like that at St. Maarten
be permitted to handle jetliners? Lacking
adequate instrument landing facilities and
other sophisticated devices for navigation
and weather observation, the Juliana
tower was manned by a single controller,
a Dutch government employee and “two
young fellows, fresh from school” (these
are the words of the controller) when
ALM 980 attempted to land there. The
airport didn't even have a tape recorder
to record conversations between tower
and aircraft; records were kept in a hand-
written log.

® Js it realistic to expect that life vests
and rafts can be deployed in the few
minutes that may be available when a
passenger jet is ditched? None of the
rafts aboard ALM 980 was utilized, and
many passengers complained of difficulty
with the vests. Better design could place
both in more accessible locations.

If the ditching of ALM 980 was the
first involving a passenger jet, it may
not be the last, for over-ocean air travel
expands each year. The jumbo jets
present a frightening prospect when it
comes to a forced landing at sea. The
questions posed by ALM 980 require
answers, a rewriting of the rule books

{Please turn to page 184)
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THE LAST FLIGHT

(Continued from page 183)

and even a redesign of emergeney and
cockpit equipment. Perhaps the contri-
butions of the crew of ALM 980 in the
sea off 5t. Croix and in government
hearing rooms will one day save the lives
of hundreds more passengers in another
ditching, L

STRAIGHT-THROUGH MUFFLERS

{Continued from page 91)

and there’s a rarer type that has nothing
inside—it’s just hollow. These, though, are
too noisy for street use.

Conventional stock mufflers are made
of galvanized sheet metal with the seams
crimped, riveted, and/or welded. Many
straights use this same construction. but
the latest trend is toward one-piece “bul-
let” mufflers. These have no seam. or if
they do it's been welded shut and filed
smooth. They claim this type lasts longer.,
because it can’t rust at the seams and the
outer walls are usually thicker. Straight-
through mufflers ordinarily do last longer
than conventional ones because, with sim-
pler construction, they trap less moisture.

There’s no end to places that sell “com-
petition” mufflers: your local speed shop,
auto-supply house, muffler shop, service
center, even your neighborhood filling
station. But look around. Don’t buy on the
basis of price alone. You'll run into plenty
crf+ cheap, poorly built mufflers. Best is to
stick with nationally advertised, reputable
brands. A leaky exhaust is as deadly

with loud mufflers as with quiet ones.

You'll do well, too, to buy from a shop
that can install your new muffler. That
way the person who hangs it on can let
you hear what the system will sound like
before he tightens up all clamps. If vou
don't like the roar of one, try another.
Resonators can quiet a too-loud system.

Boiling it all down—people buy straight-
through mufflers for emotional, not ra-
tional, reasons. If yvou're looking for big
increases in acceleration and gas mileage,
you'll be disappointed. But if the sound
pleases vou, you'll be happy. * & &

200-POWER TELESCOPE
{Continued from page 173)

you have to push the knife edge nearer
the mirror in order to cause the central
area to darken uniformly. Use a sharp
pencil to measure the difference in radius
of curvature of the two zones.

Next, the mirror should be aluminized
(commercially) or silvered (which is not
as tough as the former). Carefully clean
the front surface of the mirror with dis-
tilled water and alcohol. Dissolve Y4 oz
of pure silver nitrate in 6 oz. of distilled
water and add chemically pure ammonia,
drop by drop, until the solution clears. In
another vessel pour a teaspoonful of for-
maldehyde in 2 oz. of water. Add this to
the silver solution and immerse the mir-
ror in it until a good coat is formed. Stand
the mirror up to dry.

The mirror part of the project is now
complete. Next month’s installment will
detail barrel and tripod construction.* % *

your camping life,

this fascinating hobby in the January issue.

NEXT MONTH IN SHOP AND CRAFTS

YOU CAN BUILD THIS MOTOR HOME FOR UNDER $3900. It's a 19-foot beauty built on
a Ford Econoline chassis that sleeps six and boasts all the comforts of home—from
furnace heat to shower. Pick up a January copy of PM and learn how you can upgrade

MAKE THIS MARVELOUS FOLD-A-MAJIG. Ingenious in design, it can actually be built
with just hammer and saw because the secret lies in the hinging. It can be folded and
flopped into many practical, eye-pleasing furniture combinations and will never wear
out its welcome. The inventor has approved PM’s request to let our readers build one
for themselves. You'll find it in next month’s issue.

TOOLS AND THE TRICKS THE PROS USE WITH COPPER TUBING. This most informa-
tive piece shows you how to use the tools designed to cut, bend and swage copper
tubing. Profusely illustrated, this January how-to story also puts you wise to the tricks
of the trade when doing your own plumbing repairs.

INTERNAL CARVING: A LITTLE KNOWN ART. Though acrylic plastic (plexiglass) has
been around for about 25 years, the art of internal carving—working from the back
instead of the front—remains undeservedly out "in left field.” PM readers will find
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Evinrude Lark.
Never has so little
- done so much.

Smaller than last year’s "33" —
It doesn’t look like 50 hp. But it goes
like 50 — and then some. Does all
the things any motor in its class will
do — and more. Does them better,
on less fuel, because it does them
so much more efficiently.

Loop-charged, like our Triumph 60
— It has flat-top pistons — without
deflector humps. Combustion cham-
ber shape is determined by efficiency,
rather than necessity.

With straight-in, straight-through
fueling — The fuel charge gets where
it's going — fast. No chance for
settling out or puddling. All the fuel

is used for power. None drains over-
board.

Pressure-backed piston rings (pat
applied for) — A new kind of com-
pression ring that seals by combus-
tion pressure rather than spring ten-
sion. The higher the pressure, the
better the seal. Reduces friction, vir-
tually eliminates ring sticking.
Pressure-pulse exhaust tuning —
Uses the energy of sound to produce
a super-charging effect from the ex-
haust side — that adds several horse-
power “free”. The first time ever on
a production twin,

Computer-designed lower unit —
Puts the power to work more effi-

ciently and keeps underwater drag
to the irreducible minimum.

Electronic ignition — push-button
shifting — Faster-firing zap-gap spark
plugs last for years. Push-button shift-
ing lets you change direction with a
finger touch. A new cooling system
keeps the engine cool when it's run-
ning fast — and warm and efficient
when it's running slow.

They call this new 50hp compact
“The Little Giant.” Never has so0
little motor done so much.

¥ou really have to run it —to believe it.

Wiite for catalog. Evinrude Motors, 4048 N. 27th
5L, Mitwaukes, Wis 53216
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Dramatically Different Phones JVALUES!

' OWN IT AND SAVE MONEY ON PHONE BILL EVERY MONTH!
'.
|
i
l

DESIGNERS’
UPRIGHT PHONE
$39%5

With dial, buzzer, plug
and cable.

Add 3150 pstg/hdlg

Lustrous brass

finish at $10

add'l.

Sleek, one foot high style reminiscent of yes-

teryear. Adds distinctive atmosphere to office,
den or home, Dial on base for easy dialing.

>
“TRENDLINE” PHONE
With ringer, dual, 55955 Add 51,50

coil cord and plug. pstg/ hdlg
Be first with the newest trend in phone elegance
without adding to your phone bill! Cradles in
yvour palm for easy dialing, talking and listening.
Mothing to install; just plug into phone jack
and use. Colors:-White, green, blue, beige. pink,
turquoise. Ivory, black, red,

“CINDERELLA" PHONE
Add 31.5 W,y il eard
P!lg!hdlg s 2 9&5 rilrr’.i:l1plu1d

Stvled low, compact and sleek, to accentuate

contemporary decor. Lightweight and especially

useful where space is limited, Burzer, if needed,

Colors:white, beige, green, blue, pink, at $6.95 addl.

AT S —————— — i —

MODERN PHONE
Complete with si 955 Add 81.50

=/ b prti/hilg
Luxurious styling to accent a conversation piece.
Highlight wvour room with an extra convenient

Phone.  Colors: beige, green, red,
blue, black, white, very- pink, grey. yellow

DESK DIAL PHONE

ASSORTED STYLES
Add $1.50

58&5 pstg/hdlg

Regulation phone for the home at a budget
price! Enjoy the comfort and convenience of an

|
|
!
i

e ———— | | —

Witk dial, plug,
ringer and cable.

=== el

25 roor PHONE EXTENSION CORD

varh

39499 Add 60c
2 length patg/ hdlg.

Complete with 4-prong plug and jack, ready
for use to save vou steps and energy. Reaches

additional phone without increasing the cost of
your monthly phone bill. Black. Fully equipped
and ready to plug in and use,

These are live phones, require no costly wir-

. all parts of the room. Off-white. EL T IR CBTIReRY Nstaliution, ‘
EEEEEEEAESEESEREEREEE Dand EI’IE{:E, M_ﬂr or Chl'l'EE to Diﬂﬂ"i‘ or Amerirnn E-‘CI-“-'EEL‘I Cl'fdit Cnrds. INEEEEEEEEN

; METROPOLITAN TELETRONI ORP.
OW'L- { M Dept.PM12,35 WESTOJHII ST.,NF'IEM.l YORK, H?ﬂﬂﬁs- (P;hunE LW 4-4030
s (Indicate 2nd choice when specifying color) N.Y. residents add sales lax.
Please send the following items:

Fad ® % & g @@ &% §FE0 W RN R BT FE RN R N.me
‘ ---------- EEEEE R RN L e Address .
MAIL §1 FOR OUR ILLUSTRATED CATALOG. .
l ..... SoBeuent biy e FULL REFUND WITH FIRST ORDER. City State Zip. !
EEEE SIS SIS SRS S IS E NN EE S e SIS
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BENSEN — WORLD’ 'SMOST POPULAR HDMEBUILT

“Greatest thrill in flying" say both pros and beginners

Put yourself in the pilot's seat of a Ben-
sen and find out how much fun flying can
really be! Gets to places planes can't
reach. So stable it flies hands off. Inter-
change wheels with floats and snow skis
for triple the fun. Holds officially rec-
ognized world records . .. and is the only
homebuilt ordered by all three military
services — Army, Navy and Air Force.

The Bensen costs no more to operate than
a car (you can get 20 air miles per gallon
of gasoline) and requires practically no
maintenance. Store it in ;nur garage, fly
when you like, high and fast or low and
slow. No danger of stalls and spins nor
of getting stuck in instrument weather —
you can land in a tiny area.

More than 3000 Bensen Gyrocopters and
Gyrogliders have been built by people
like you, from Alaska to New Zealand;

DECEMBER 1970

pilot ages range from teens to well over
60. This is a &r)actu:al way to have your
own personal Copter. Why wait? Construc-
tion Plans (with flying instructions) are
ready when you are. Make your first move
now —send %5 for EuPter (33 for Glider)
colorful “Info. Packet”, with 3-View Draw-
ings; General Spemflcatmns. Design In-
formation; Construction Hints; in-flight
photo; 6 page “Bulletin” with numerous
pictures plus descriptions of Plans, Kits,
Engines; Condensed Price List . . . and a
Certificate for $5 (or $3) toward the
purchase of Plans.

2 1s] BENSEN AIRCRAFT CORP.. Dept. PM-120
RDU Airport, P.0. Box 2746, Raleigh, N. C. 27602

] 0 NAME

53 ADDRESS.
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INVENTORS |

L INVENTIONS—NEW PRODUCTS—IDEAS ]
DEVELOPED & PREPARED
. For Commercial Appeal & Saies
DESIGN—MARKETING—PATENT RESEARCH—DRAWINGS B
DIRECTOR: Lwited Stores Patent Qice former Parest Examiner
Uwpited Sraters Dent. of Armn former Paotent Adwei

ser
Member: United States Council Int'l Chamber Commeres |
zecond Decade of Reliable Service Lo

INVENTORS—MANUFACTURERS—ATTORNEYS I
B == = == == s FREE CONSULTATION s = o= o == I

THE RAYMOND LEE ORGANIZATIONE |
W 230-Z Pork Ave.. New York 10017 (212-MU 6-8500) a

B SEND FREE CINVENTION RECORD,

' Form &
“PRODUCT MARKETING'® BROCHURE

. Mame
- Address | ]
City State Zip—— u

“LISTEN IN"T0 POLICE - FIRE RADIO CALLS IN YOUR CAR!

WORKS with AMY CAR—Portabile or HOME RA-
DiD! Jusrt PLUGS n—No wiring—3 minute
hookup! Switeh instantly from regulse o ALL
POLICE- FIRE - EMERGENCY - COMMERC AL -
TAXICAB-STATE-CITY-GOV'T 2 way Hadio
calls in YOUR AREA. DUAL—HI-LOW BANDS—
OVER 5 MILLION Radio Cars station=. USE ;
Everywhere—anyiime—always works® -
SEH“ DHL“ sz uﬂ-r:l.-lh. Ck.. M., and pay posi-
- man B7.00 plus COI pel P
send B0 90 for ppd Del m USA, COMPLETE, rendy to
structions, One Year scivice Warrmnly—10 DAY MOMNEY
U retrd . AMATING

|

OFFER goml only by mabl—
-12 KEARMNEY, NEER, GEB4T |

Dept. BPM-1

WESTERN RADIOD

Learn at home the low cost Sweazey Way |

Watch repairing pays up to $6 an hour, part time watch makers
report on survey. Unigue and modern Sweazey home study
Systemn starts you making repairs right away on Swiss and
American watches. Professionally prepared trafining. No previous
experience needed. Special tools provided for practice. Diplomn
Awarded. Pree sample lesson and opportunity book give all faets,

Writs today. No obligation.
CHICAGO SCHOOL OF WATCHMAKING

Dept. 1120 Fox River Grove, lilincis 40021 |
FREE BOOK and SAMPLE LESSON !

CHICAGO SCHOOL OF WATCHMAKING z
l Dept. 1120 Fox River Grove, lllinois 60021 I
I Fizane rusn FREE BOOK ane Sampie Home Study Lesson. '.
I Name Ame_ I
' Addres: |
City. State Zip. |

—— i — —— O ——— — o — —

% BUILD °
¥ THESE

BERUTIFUL |
CLOCKS |

NOW AT BIG SAVINGS!

Send just $1 for plans & instructions to bulld eholea
of: (A) Grandfather, (B) Steeple, (C) Grandmaother—
plus information-packed catalog of movements, dials,
parts & kits to build these & 16 other fine elocks. All
3 plans—3%2.50. Catalog alone—25¢.

|
MASON & SULLIVAN COMPANY f

Dept. PM, Osterville, Mass, 02655
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LOOSENS RUSTED BOLTS,
NUTS & PARTS IN SECONDS'

WRIST ROCKET
AMERICA'S FPat
HARDEST US
HITTING SLING
Range 225 yd.— 232 fps
Matched spare rubbers
and pouch assembly, $1.00.
Write: b =

WRIST ROCK 2

P. O, BOX 2.8 $00 Post Pd.

Columbus, Nebraska 68601 No C.0.D.'s

NOVELTIES
RO

[ ] FREE! World Famous Catalog of hard-ta-pet Novelthes, Hobbies, Science
& Electronics, Sports, Auto-Bike lems, Live Animals, Faniastic Jewslry & l
l Medals. Bargaine. Many pages in color. Send 10§ mailing cost, ) I
No Letter Necessary. Send Ad with Name & Address
B JOHNSON SMITH CO., Dept.C-1012, o  Detroit, Mich. 48224
B e S TEAR OUT BN BN B B MAIL TODAY S S EE B

LIFETIME “SPIN-ON" OIL CLEANER

Cleans motor oil 100 times cleaner than any other
“‘spin-on"’ flter, MNever drain oil again. Mever
buy another spin-on filter. Change 15 cent element
every 3000 miles, available everywhere. Doubles
engine life. Oil is 100% clean 1002, of the time.,
Guaranteed 5 years. $25.95 post pald. Write for
the facts. Save 58,00 every 3000 miles.

VIRDEN PERMA-BILT
Box 7066 PM, Amarillo, Texas 79109

bkt i e f‘r@

SIREN BURGLAR ALARM
$19.95

+ 1.50
: ™ HANDLING
2 g 5
e POSTAGE

Pretect your car, station wagon or truck with Loud Piercing
sound. Complete with all necessary Hardware. EASY TO
INSTALL! | Send Check or Moneyarder to

RAMCO ELECTRONIC MARKETING CORP.
P.O. BOX 149, Bay Ridge Station
Brocklyn, N.Y. 11220 COD 10% DEPOSIT
IFIN N.Y. AREA STOP IN TO RAMCOS
STORE 378 CANAL 5T. M.Y.

IB llpammsu R
i RESTORE |
.« . anything of wood .

LET Constantine’s picture-packed Catalog-
Manual help you build new furniture — help
you restore and refinish beat-up cabinets,
chairs, chests. tables. Find instantly what-
ever you necd. Newest materials plus plans,
mstructions. Largest selection of beautiful
woods, Specialty tools. Products not found
in stores or by mail elsewhere. Unsurpassed
valwes. Send for wast, illus. catalog NOW!

2,000

CRAFTSMAN PRODUCTS l
Woeds —Veneers — Inlays
Newest Warkshop Tools
Woad Finishes—Maoldings

Plus Hew 100 Project Ideos” Carving Woods & Patterns
Cane Kits—Lamp Parts

CONSTANTINE  ‘Warctaine harévar
2051 Eastchester Rd., Bronx, N.Y. 10461
L_ N R N N B B F §F F F § |

Teor out od. Mail with 756
for vost new CATALOG




The world would
be a better place

without hemorrhoi

Hemorrhoids are a pain.
And a nuisance. Hemorrhoids
can hurt, itch, burn. They can
also cause other troubles you
don’t need.

That’s why it makes good
sense to see your doctor
when hemorrhoids flare up.

It also makes good sense to
treat the problem with a special

medication called Nupercainal®

Because, in many cases,
Nupercainal provides effective
temporary relief of this dis-
tressing condition,

* You know that throbbing
pain? Nupercainal helps take
the throb out.

That annoying itch?
Nupercainal helps quiet the
itch.

That inflamed feeling?
Nupercainal cools and soothes,
as 1t spreads a protective,
lubricating coating.

Of the leading hemorrhoid
preparations, Nupercainal —
and only Nupercainal — con-
tains the anesthetic Dibucaine.

MNupercainal — developed in the laboratores of one of the world s best-known pharmaceutical companies.

DECEMBER 1970

That's why only Nupercainal
can work the way it does.
Nupercainal helps reduce irri-
tation of troubled tissues, aids
in reducing inflammation, and
allows the natural healing
process to function with a
unique combination of ingre-
dients that also make bowel
movements more comfortable.

When hemorrhoids attack,
get Nupercainal Ointment or
Suppositories. Both work fast
and work correctly to help
make you feel better. And the
Suppositories offer an extra

advantage. They melt at a lower

temperature so they can start to
work that much faster.

We wish hemorrhoids did
not exist. But since hemorr-
hoids are often a fact of life,
it'’s good to know you can go
to your drug department
and get Nupercainal.

No prescription
needed.
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TEACHING ANIMALS

{Continued from page 82)

and wild bears to play basketball (not on
the same team); a house cat to play a toy
piano and to open her own can of cat food
using a standard electric can opener; a
macaw to answer the telephone and play
poker, and a cockatoo to roller skate and
pull a miniature chariot driven by a
“speed-crazy” parrot.

Smith's Behavioral Engineering Tech-
nigues are taught by remote control, “thus
eliminating the need for verbal commands,
hand signals or physical contact (unless, of
course, it is called for in a particular rou-
tine).” The trainer “communicates” out-
side the training chamber, operating an
electronic gun or simple hand switch that
transmits light and sound signals to the
animal. In most complex training situa-
tions, the trainer may sit inside a control
booth equipped with one-way glass and
operate a console sporting a whole array
of switches, which enables him to control

Wild animals can be
trained without having
to be tamed first . . .

all the operations required for that par-
ticular behavior.

Smith has found that, without the pres-
ence of a trainer to distract them, animals
have nothing to do but concentrate on
their tasks and props. Wild animals can
be trained without having to be tamed
first—like the ferocious Hokkaido bears at
the Japanese Village in Buena Park,
E;ﬂ‘ilf., who are not tame and “never will

Since there is no physical contact with
the animals, Smith is often asked: “How
do you show the animals what you want
them to do?”

“First of all,” Smith explains, “you don't
show them how to do anything. You let
them figure out what they're supposed to
do, all by themselves; only then is it read-
ily recalled. Animals are like human be-
ings. You can show them all day long how
you want them to do something, but they
have to learn how by doing it themselves.”

There are five or six ways to initiate the
action desired, such as waiting for an ani-
mal to make a natural movement, then in-
stantly rewarding him for it. In training a
bear to play basketball, for example, the
first time the bear goes near the area
where the ball has been placed on the
floor, the trainer rewards him immedi-
ately with a signal. This is done by press-

188

ing a switch or button that simultaneously
fires a conditioning tone, dispenses from
an automatic feeder highly-nutritious food
pellets, and activates a counter (similar to
the type found inside vending machines
and turnstiles), which keeps track of the
food consumed and the number of times
the animal performs correctly.

When the bear so much as touches the
basketball—mainly out of curiosity at first,
he is instantly rewarded. He does it again
and is rewarded immediately, and so on
for every correctly performed behavior at
each step. When the bear performs cor-
rectly, he knows instantly he will be re-
warded for it.

“You can actually see the bear thinking
and learning,” says Smith, “which is an
astounding thing. You can almost see
wheels in his brain turning as he prog-
resses through each step required for the
behavior, trying one thing, then another
and every so often looking over at the
feeder as if to say: ‘Just what did I do
right that made food come out of that
contraption?’”

Finally, after the bear has learned all
the steps of the behavior, the reward is
delayed to the final stages when he makes
a basket.

Actually, says Smith, what looks like
one thing may require many separate
steps. Even the simplest of behaviors
“must be broken down to the smallest, ir-
reducible steps and eventually these are
‘chained’ together to form a molecule of
behavior.”

The basketball routine, for example,
calls for more than 11 separate steps
chained in sequence. Among them are: (1)
going to the feeder; (2) bending over; (3
and 4) touching the ball—first with one
paw, then with both paws; (5) picking up
the ball; (6) holding the ball above his
head; (7) tossing the ball with both paws
and (8) making the basket, first at fairly
low heights then at increasing heights.

“Before going any farther,” Smith said,
“I would like to stress that no animal I
train—whether it's a bear, a wolf (he re-
cently acquired two cubs for research), a
cat, a raccoon or any other species for that
matter, is ever prodded, coaxed, punished
or starved to get it to perform.

“Every animal is fed an excellent ‘main-
tenance’ diet after the training session. If
the animal wants the special rewards or
‘treats,’ then he must work for them. If he
chooses not to work, which happens oceca-
sionally in the early stages of the condi-
tioning process, he is simply returned to
his cage.

“The emphasis of BET is all on reward
with the result that animals are highly

{Please turn to page 190)
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TREASURE & COIN DETECTOR /S e

MONEY BACK GUARANTEE ymm#
New electronic detector penetrates

deep into earth to locate gold, silver, W 29“
coing, minerals. More p:n!trat:.ng i =
power than ever before, Sensitive ,l"

enough to locate a single coin or M Comes complete,
sm nugget. Works gh | ready for

operation. Ship-
ping container has
compartments for
tector and all

nrtkh wnord'lmwset;m wtal:er
ToC a "™ Ype

but a fully electronic detector
that is guaranteed to have at
least ce the detection Ibﬂ‘.ll‘]l'
of any detector in this

range or return in 10 J:}-s for /) Send only $29.95
bufnn.dt # I,.;lielf i:u:rpenl ll:rrug'.l’ check, :;l;;h or M.D,
attery. Fully transisto .' p $
wﬁsh only 2 pounds. ‘r,-‘ or ﬂoﬂm H-"r
Lone pliblka:r d::ialsﬂwhm / L — HC.D.D.
t is detect as elivered.
iking Detectors,

rl'u:-ln urphnnu !ur
reasure huntin

BisE™10 Bov!

D-ent. V-2
Box 10880,
Houston, Texas 77018

ROTARY FILES

US. Surplus High Speed Milling
Files going fost. New, in G.1. Pocks.
| Hardened steel, for filing, m-llmE
1 | % routing, dn"rng any work in light
metal or wood. Use in V4 in. drill, etc. Range in size from
14 to 1 inch wide. Get these most useful tools now.

16 tool sei—government eost SI06. .. ... ... ... ... S ! I:l ti yois ]

a8 tool set—government east $265. I
1002 GUARANTEED. WE PAY POSTAGE. A LIF TIHE I]-

THE SURPLUS CENTER

LANCASTER. TEXAS 75146

| I-N-V-E-N-T-O-R-S
WE NEED INVENTIONS

Sell your invention for eash—need money for Patent?—Are technical
problems holding you baek? Universal Inwentions has helped in-
vemtors all ever the world—just like yourself—why not you? lowentions
provide the magie spring-board to sudden riches. REMEMBER, we
either sell your invention or pay you a eash bonus. Write for details.

UNIVERSAL INVENTIONS, Dept. 13, Marion, Ohio

MAKE BIG MONEY
OPERATING

HEAVY
EQUIPMENT

BACKHOES CRANES
DRAGLINES
CLAMSHELLS
SCRAPERS
BULLDOZERS
GRADERS
TRENCHERS

The Construction Industry is Booming! Earn
top money in this fast moving, action-packed
field. Keep present job and train at home in
spare time followed by practical training on
our machines under project conditions at our
facilities. Mationwide placement assistance.
For FREE information fill out and mail
coupon today!

Member American Road Builders' Association

APPROVED FOR VETERAMNS AND INSERVICE PERS

ONMNEL

LA B R B B B B 1 B 0 1 | -----I
UNIVERSAL HEAVY CONSTRUCTION SCHOOLS, Dept. PM

i 1801 N.W. 7 STREET / MIAMI, FLORIDA 33125 [ ]
l Please Print .
Name Age |
Address I
City State [ |
Phone Zip .
-

yourself...but not by yourself!

You can run your life
...Or let life run you.

Will tomorrow be just another eight-to-five
day? Find out about an INTERNATIONAL
HOUSE OF PANCAKES franchise. A minimum
down payment will put you in business for

THE INTERNATIONALHOUSE OF PANCAKES
is one of the fastest-moving franchise compa- :
nies. Over three hundred from coast to coast. :

Stop dreaming about a better
future. Send the coupon today.
It could be your first exciting
step to living the life you've
always wanted.

THE INTERNATIONAL HOUSE OF PANCAKES is
an International Industries Company —listed on the
New York Stock Exchange.
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Mational Franchise Director
INTERNATIONAL HOUSE
OF PANCAKES

6837 Lankershim Blvd.
No. Hollywood, CA 91605
Tel: (213) 875-0444
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“LOOK FOR THE
. RESTAURANT
. basbind i :
: T THE . R
. ROOF BN Irenatona Incustres, Cormpan,
: Name
: Address :
- City______State
: Zip— Phone

DECEMBER 1970
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TEACHING ANIMALS

{Continued from page 188)

motivated to work or to perform. In fact,
they eventually arrive at the stage where
food reward becomes secondary to the
excitement and stimulation derived from
the work or the performance itself. And
stimulation as reward or reinforcement is
probably as powerful a reward as exists.”

The speed with which animals can be
trained is one more extremely important
element of BET. “A trainer,” says Smith,
“can condition an animal in from 5 to 10
percent of the time required by the best
‘traditional’ trainers, And with the new
behavior methods I employ, it may take
only 30 minutes to teach a new behavior.
Moreover, once the animal learns, he
never forgets—even the most complex he-
haviors which might include 3 separate
steps. And the performances will be as re-
liable as a fine piece of machinery.”

A chimp, for example, can be taught to
roller skate in one hour, whereas with
traditional methods it might take months.
In four weeks Smith conditioned a 31-
vear-old macaw (a South American bird)
that had never been trained hefore, to as-
semble a ballpoint pen. This involved the
use of two tools and required 14 sevarate
steps, each of which had to be done in
sequence.

It took Smith five days to train a cocka-
too to ride a bike, three weeks to train a
cat to use a standard electric can opener
to open her own can of cat food, and three
weeks to teach a 40-year-old Japanese
carp to play poker—correctly 95 percent
of the time.

“Onee an animal has learned a behavior,
automatic apparatus take over many of
the duties of the trainer. Indeed,” says
Smith, “with a little electronic automa-
tion, the animals can perform or practice
by themselves."

Far-reaching potentials of automatically
trained animals have led Don Smith to
pioneer a brand-new field he calls Auto-
matic Conditioning Technology. This
would be used where there would be a
need for large numbers of animals to learn
the same conditioned behaviors at low
cost. With ATC for instance, it would be
possible to condition 10,000 baboons for
sentry duty at a cost of $200 each: if a
technician were present, the training
would cost $5000 for each baboon.

Smith foresees the time when he and a
whole new breed of animal trainers, or
“behavioral technicians” (as he prefers to
call them) under his tutelage will be pro-
gramming computers to train all kinds of
creatures—from baboons, monkeys and
raccoons to great horned owls—for hun-
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dreds of tasks in agriculture, industry and
defense; as ecrop pickers, inspectors,
watchmen and sentries.

“Not only will it be economically feasi-
ble to train animals for these and many
other tasks,” says Smith, “but it will be
necessary; both semiskilled as well as
skilled nonhuman workers will be needed
badly in that pleasure and leisure-
oriented society beyond the 1970s.”

He also predicts that “computers” will
be training seeing-eyve dogs at a fraction
of the present cost of traditional methods,
and he foresees local training centers
equipped with computers that will train
ordinary dogs in simple good manners as
well as in complex behavior. Cats, hirds
and fish, too.

Smith concedes that the idea of
computer-trained pets, animal laborers
and performers sounds like so much seci-
ence fiction. He believes, nevertheless,
that they will be taken for granted in the
world of 1984. When you consider what
Don Leon Smith is doing with animals, it's
easier to believe him than not. * %k &

CAMARO AND FIREBIRD

{Continued from page 87)

sometimes when stiffer springs come as
part of a performance package. These own-
ers complained of rear-end harshness and
wheel hop. Both the 1970 Firebird and
Camaro have gotten two inches of ad-
ditional rear suspension travel, and no
one mentioned bottoming, so that's ap-
parently not a problem. The harshness
might also have been due to belted tires.

No one said much about the standard
front disc brakes both these cars carry for
1970. Only one owner mentioned brakes,
saying, “I'd like to see them make discs
standard on all four wheels,” Apparently
all the owners we surveved took front
discs for granted—at least the brakes
seemed to be doing their job, because no
one complained about stopping ability, and
with most other cars there are at least a
few such ecomplaints.

Briefly, from the I'd Like To See de-
partment: “More rearward vision.” “A
Firebird convertible.” “Since it's almost
impossible to drive with the windows open
(too much noise and wind), why not make
airconditioning standard?” “A different
arrangement for storing spare in trunk to
give more room; also the remote trunk-
latch mechanism takes up valuable space.”
“Better workmanship.”

The parting shot comes from a Firebird
owner's wife who says, “He bought it to
celebrate his second childhood.” * ok ok
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It only

tastes
€Xpensive)

LEARN
MEAT CUTTING

Train guickly in B short weeks st Toleds
For a bright futors with ll-r\ru.ril'r im_ i itmd
meal business, Big Bime

HAVE A 'i"lll'_'tl IT&B!’J ﬂl.“h} ﬂl
YOUR OWN! Time payment plan mesils-
bie. [Niploms given. Job bsl 1".‘1¢qaq.-nd|.
of soccessful gradostes Ol_;l; Y ]

h-ldnlln‘- for big new ;Hm F

MEAT
D!‘p{-.- 50-P, Toledo, Dhio 43804

locksmithing and key making

PRACTICAL UP-TO-DATE COURSE — ONLY $7.95

Teaches you how (o pick locks, de-code,
make master keys, repair. install, serviee,
ele. New sell-instruction lessons for every
hamdyman, homeowner, carpenter.  mes
elisnie. =ervice stalion oferator. fix-it shop,
hardwarne e 1ir: unsrrih. 53 easy illus-
trated Jessons. Full brice paly §7.05 posts
EIE] ‘-'--I:l-ﬂ.irll Wi or  Pefund Fuacraniced.
dail order trelay?

NELSON-HALL CO., Dept. MP-2
325 W. Jackson Bivd.. Chicano 60606

HOW TO GET RICH

Secret Mail Order business brings cash by mail. Pyra-
mid profits. No investment. Start ot home in spare
time. Write for full detoils ond Free Book.

MAIL ORDER ASSOCIATES, INC.
Dept. 3, Montvale, New Jersey 076435

THE Law
TRAINED
AN
Write today for 8 FREE copy of illustrated law book. ""THE LAW-
TRAINED MAN."" which shows how to earn the professional Rachelor
of Laws (LL.B.) degree through home study of the famous Hisckstone
law Course. All necessary hooks and lessons provided, Moderale cosi:
couvenient mopthly terms. Write for FREE law traiming book Loday.

Blackstone School of Law, 3_1]? N. Ilsinh!:an Ave.
Founded 1350 [Jgpt. §9, Chicago, lllinois 60601

FREE BOOK

HEAVY DUTY BALL-BEARING PUMP
IRRIGATE-DRAIN-SPRAY-CIRCULATE. All-metal, rust-proof,

Type XB.Stainless shaft. Use 13 HP or larger. 1 HP 1,200
GPH 60" high or 3,000 GPH 25° well. 5,200 GPH max. 112"
in; 17 oul. Belt or direct drive $12.95
Type P won™t rust or clog. Bronzebearing. Hundreds
b "ot thousands in use Up to 2,200 GFH. 1" inlet
34" gutlet. Free coupling. $8.95
P'pd. cash with order MONEY BACK GUARANTEE

LABAWCO. Box 40, Belle Mead, N. I. 08502
DECEMBER 1970

for making @

Oruamental (Fonmerele
'gfcmd R

Book about Aluminum
Molds with prices and
production frade secrefs
direct from world’s larg-
est mold manufacturer.

CONCRETE MACHINERY COMPANY,

P.O BOX 3 =« HICKORY 2, M. C. 28601

the
floor
fixer.

urethane surfacer

DAP Seamless
Decorating Kit. Lets
you pour a hand-
some, 3-dimensional
surface for floors,
counters, table lops.
Tough, resilient. No
waxing. Multi-color
chips give endless
decorative effecls.

DAP Inc., Dayton, Ohio 45401/Subsidiary of Fbugpf. S
Also available in Canada
y
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BUILD YOUR OWN CAMPER
SAVEYE50%

_m

YIKING CAMPER !I.I?PLT, IN

Compl
plans
riais

|||-‘.‘|| '|--1.-_ mite
Lz,

Camper Plans .._... 53.95
Travel Trailer ...... 51.95
Piekup Cowver . ..... S4.00

CONVERSION PLANS:
Econoline Type Van..$2.95
Passenger Bus ar
Delivery Van £2.95

Satisfaction Duaraintesd

B9-BP Glenwood A
Minneapalis, Minn. 5!403

“t—‘\lllu.\ulr on

Fi Ore
v for Drl..l. Is.

Please el oo cvcccne-n= fOF & Send Din

which 1 enclose Feoceeeeens I _‘{?;" 1.:.::, ...'_:,. ent .,“.1 '_r“
TS e bultd 1.795 . camner. 8
ADDHRESS wveenmemeeees I i ar’ Chiassis Unit.

ompact, fun Rssemble 3t
5500 Tor tull set of budldt

SnoSkal 5 a complete kit mlh enging Rugped
home - household fools Send 25¢ for Catalog
yoursell Plans. Relunded with any purchase

C. F. STRUCK CORP., Dl.. '-.' 120, Cedarburg, Wis. 53012

'REPOWER with a 6 or V-8.
H.D. ADAPTORS for using Car,
Compact and some Truck engines.
fiState wyear & model, Jeep or
Scout.” Want fast action? Give us
FULL INFORMATION. Send 525.00
Dep. and we will ship correct kit
bal. COD. Send full amount for
prepaid shipment., Wire, phone or
write today. Details FREE

HOOSIER MACHINE PRODUCTS CO.

312 5. E. 8th St.. Phone 2ZT6-3442, Pondieton, Oregon STAOL

RELA:ESTA

PAYS BIG! SEND FOR BIG FREE CATALOG NOW !
Graduoates report making substantial ineomes. Operate your
own business
Course covers Sa

uickly. Men, Women, all ages, learn easily.
es, Apprai=zing, lmnn Mnrtgaure* & relat-
ed subj er.ts STUDY AT HOME or in claz=rooms in leading
hlu Awarded. Write Today for FREE Book!
Hemhvr Mationsl Home Study Cosncil, (Est. 19361 G. 1. Approved
WEAVER SCHOOL OF REAL ESTATE

3521-P Broadway Kansas City, Mo. 64111

cities,
A"rndlt

DOWEL HOLE DRILLING DEVICE

This device will simplify the drilling of
properly aligned dowel holes. Do your
doweling jobs professionally. Perfect fit
every time. Send $29.95 Postpaid.

ELDER'S MFG. CO.
- Box 322, West Des Moines, lowa 50265

NOT TO BE CONFUSED WITH IMITATION |
PLASTIC MODELS SELLING FOR LESS!!

£ R ,?;‘,';:'é $5. 95
I mparis rom ITALY

“BLACK — mﬁw
VENDETTA" = e
Latest model, not a toy.

Gun is of solid steel con-
struction, Lirhtweight and
perfectly balanced. Fires 8
rounds in 2 seconds! Dou-
ble or single action. Precigion era.ftvd
inches long. Ideal for stage, 2porting menw

boating, protection. Revolver 35.95, quick-

draw deluxe leather holster £2.25. Send cash, check
or M.0. and save C.0.D. charges. £1.00 deposit on C.0.D,
orders. Satisfaction Guar.
BIG 3

ENT., 34 Garfield P, Dept. P12, B'klyn, N.Y. 11215
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STRETCH YOUR LENSES

(Continued from page 127)

pensate for light lost through the added
optics and give you fairly reliable read-
ings. If your camera has a lens-coupled
external meter, you can buy an extender
| with provision for meter coupling so you
| can retain this feature. In this case, the
easiest way is to set the necessary expo-
sure increase into the meter at the time
you adjust it for the film speed you're us-
ing. This way, all subsequent meter read-
ings will be correct without your having
to convert them mentally. For a 2X ex-
tender, divide the ASA film speed by four;
| for a 3X extender, divide by eight. For
| example, a film speed of 400 ASA would
be 100 with a 2X extender and 50 with a

| 3X model. You can also use this same sys-

tem with a separate hand-held meter.

If you're working without a meter, re-
member that the exposure must be in-
creased by the amount of the extender's
power—two stops for a 2X and three

stops for a 3X. In addition, most extenders

have a handy scale on the barrel that does

. the exposure converting for you. You turn
' a ring to the indicated normal lens open-

ing and the correct, adjusted opening ap-
pears in a small window next to it.

While two or more extenders can theo-
retically be stacked together to give added
magnification, this tends to compound the
exposure problem drastically. Combining

a 2X with a 3X will turn a 50-mm lens

| into a seemingly giant 300-mm telephoto,

but it will introduce a staggering light
loss calling for an exposure increase of
five stops—the amount of the two indi-
vidual increases added together. It will
also result in deterioration of image qual-
ity because of the extreme magnification.
If you want a 300-mm lens, you're better
off combining a 150-mm telephoto with a
single 2X extender.

Because of their characteristics, ex-
tenders are best used as supplementary
lenses rather than your main shooting
equipment. They're ideal for the occa-
sional times when you want a certain focal
length but don’t need it often enough to
warrant buying a true lens of equivalent
power. They're handy for doing portrait
work or moderate telephoto shooting with
a normal lens, or for adding extra reach
to a long lens when you want to grab some
really distant shot. But don’t expect mira-
cles. An extender used within reasonable
limits can be a wvaluable addition to
your photo equipment. When ordering

| one, be sure to specify the make and
' model of your camera as the accessory

must be fitted with adapter rings to match
your particular lens mount. * k&
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Master Mechanic Everlite Battery Chaorger

DON'T BUY BATTERIES

SAVE $ - RECHARGE THEM

Over and over up to 15 times or more
» By far the best

e Charges 3 times faster » Charges all types of batte

Only Everlite charges tiny hearing aid botteries os well os

big lantern batteries.

Only Everlite charges flashlight, toys, radio, telephone, hear-

ing aid, cameras—yes, even mercury cellz. Bave money and
have the convenience of fresh batteries. Simple, anfe, f”‘“'l”_'"”f
and unbelievably efficient. Pilugs into any 115 voit outlet. Free
battery tester included. Guaranteed for one year.
2 MODELS—The Everlite #75 for all Dry Cell 5695
Batteries up to 12 volt8. ....cvvrenvncnnnns Send i il
for shipping.
The Everlite #76 for all Dry Cell Batteries plus $8.95
a special charge for Car Batteries to azsure fast .

starts on cold mornings. Send

* Charges 6 batteries at once

Blu
iur ihlpplnﬂ

ries.

NEW IMPROY

Copies exact outline
of any object!

Size 1#—4

Made of hardened aluminum alloy.
Will retain its accuracy forever,

41411} 30 World's THRIFTIEST Light Plants

The Chompion =— 1200 watts
115 volts AC for only 5149.50

Unbelievable but true—Hmand new
production methods now make pos-
sihle world's finest desi in & ser-
viee free altémator g plant &t
this unprecedented jﬂ‘lﬁ' Flant
puls out a ateady 1200 watts of
115 wvolt AC power 1o min power
toolE, ol bBurfiers., pumps, vV, ar
an¥thing that regulres up (o I'!Dﬂl
walls, Powered by a rumeed 3 HP,
4 eyele, exsy start gas engine with
1 ¥ear factory warranty. Complets
with carry handle and =shod

mounis. Why fool with short 1ife
2 eycle plants when ¥ou can buy
|_h||- rugrered top guality machine &t

lEms s $149.50

tem =12
wi, B5 ib=,

$149.50

THE
CHAMPION

2% h.p. Clinton—39.95

Model 400, rugged 4 cycle model.

Alum, Block, eastiron cylinder
Rope start—3" std, shaft

Tbemi 1107 oivneenasarannai 319.95
I e A 78.95

32 h.p. Clinton—44.95

A hig englne with big power. Model
404, 4 exele, rope stari, %" std. shalt,
Industrial ball bearing engine.

Item 404 44.95
B | SR AR e R B87.95

X o
Hemember these engines are absolutely periect and "1-3"'“‘“1'_"“
under rm{nr}'lwnrlunu' Money back guarsntee. Order pow while
stocks are complete. Factories—we bUy new englnes,

PRINCESSA PHONE > slim Trim Elegant

Any woman B to 850 will e theilled (o have an
elegant eolored " 1Princessa’’ phone, You can own
it withsut paying monthly rental charges the
rest of your life. Comes with a cord and plug to
ft any =tandard phone jack, Just plug it in. You
have an extra extension dial phone. Caolors are
elge, pink, white and blue, I"lease speclly
Item A1730 i e e 524.95

“Copy any Contour Instantly”

Size #2—716" y 4140

Save dollars—save material. Can
pay for itself on one job. The per-
fect tool for fitting in against door

ED

casings, bath fixtures, moldings,

pipes, sinks, masonry, etc, A real TEMPLATES
boon to pattern makers, sheet metal

mechanics, tool makers, body men,

linoleum and floor tile men, etc. DOOR
EASY TO USE—Just push the gauge CASINGS

leaves against any contour and lock.

A perfect template every time.
'-'g’ulrks against any surface or mate-
rial.
4" x 414”7 ..... $6-90  punses,.
...... sq'qn !qglr;lzﬁ?:g-

Briggs & _Strattun — Clinton
New Gas Engine Sule

Clinton 253 hip, Mal.
500 —Re-coll start-
er Std. A% shaft w.
keyway—ready to go.
Reg., price 230.50
Special (item 1002)

$39.95

- o for .....5378.98
i 6 for . ...5229.50

$74.50

Brigys & Stratton 245
Fup. Mal. 81 LU reiefy-

wb Blard. Ay mhaflt.

Sturdy 4 evele ur;‘:ne

5% hp. Shee tem 1018
Briggs $39.50
& .i!'ll'lclrll ’ '2;% 1%

Brluul & Stratbon Ny
tip. Mdl. 14002, He:
eoll simrg, Std. 1"
shaft w. Keyway,
anad nrljln-d.nlllr v
@ rugsed N

Stratton

\-1:|h|||I.!II1|FWII:II e
"

v, wlee. engine ready o tackle
| hallery niy joh,
I.I'II;I:LH_IMR' Regiilar price .. 502,00
=iml
iemy $99.50 clal o, .. $14.50
.gmrﬁ“r these engines are ahsolutely Dl"rlt"ﬂ and standard and

under factory warranty. Money back guarantee. Order now while

stochE are tomplﬂu Factoriei—we buy now f"'i"l‘l!l

TIUEK ﬂl BROAT

WINCH 2000z
A powerful, compact w vineh which
inztalls eaxily even In limlied
gpace. Works with any 12. 24 or 30
vall systemn, Weverses ander power
~—gear  traln holda  load. Drip
proof rover Hemote contral  0F
desired. Drum holds 100 01, of %"
cable, HEpeed 30 Mt per milmate, A
terrific winch mt an cronomy price.

—

All Prices FOB Factory—10 Day Money-Back Guarantee

MASTER MECHANICS MFG. CO.

Send orders to nearest office,

Dept. A 120

DECEMBER 1970

Ttem 1288
Win Ll $69.50

Box A, Burlington, Wis. 53105

Box 65, Sarasota, Fla. 33578
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For FREE informative booklet, L-mite
Dr. Grabow pre-smoked pipes

We've taken the"bite’
out of pipe smoking

curing does for tobacco, pre-smoking does for your Dr. Grabow.

Your favorite blend never had it so smooth, right from the very first puff IMPORTED BRIAR
because: the world's only pre-smoked pipe needs no breaking-in! What Starfire.......$ 5.95
Viscount.......$6.95
Commodore..$7.95
Eldorade....$10.00

. Grabow

\

WORLD'S FINEST

the Wonldl
P ool P

) PLANER » MOLDER « SAW

Mow you can use this ONE power-feed shop to turn rough lumber

into moldings, trim, flooring, furniture...ALL popular patterns.
RIP...PLANE.. MOLD—separately or all at once with a single
mator. Free 30-Day Trial. Low Cost—enly $35 down.

Send Posicard Today — No Salesman Will Call.

BELSAW POWER TOOLS, 901-Z Field Bldg., Kansas City, Mo. 64111

SNOWMOBILE, ATV & RECREATIONAL
VEHICLE TRANSMISSION BELT

For moct domestic and imported wehicles, Al
from o bow discount prices. Made in US A snd en-
pneered 1o restone speed snd perform
‘ '-95 your muchine, Ovder by manefactorn .
o send 50 cemts for ihastrated be aurid
prce bl - refanded with order for two

TRt
belts. No COD's Freaght Prepasd within US.A

METRO SUPPLY COMPANY
7340 St.Aubin Ave. Detroit. Mich. 482N

904,
&P FREE!

LAFAYETTE'S
1971 Golden
Jubilee Catalog

Your 1st Guide To
Everything in Electronics

Stereo Hi-Fi e Citizens
Band ® Ham Gear ® Tape
Recorders ® Test Equip-
ment & TV and Radio Tubes
“ and Parts e Cameras ®
Autp Accessories @ Musical
Instruments & Tools @ Books

Lafayette Radio Electronics, Dept. 15120

BIG PROFITS FOR YOU!!
In your own spare-time
PRINTING BUSINESS

Since 1372 thousands from high school to retirement
ages have made important extra money with Kelsey
hand presses, supplies, paper and how-to-do-it
printing and buosiness management help. Have your
own printing business anlrf your present job too,
Send e (eredited against yvour first order) for big
catalog and details. ACT NOW!! KELSEY

PRESSES,Dept.T0-AC,Meridan, Conn.06450

BLAST CARBON

from every engine with

Fuel Mix Tune-Up Concentrate
New! from GUMOUT

USE YOUR ZIP CODE
WHEN ANSWERING ADS

P.0. Box 10, Syosset, L.I., N.Y, 11791

Send me the FREE 1971 Lafayette Golden Jubilee Catalog

M e i nnnss s =150 :
| e gt e e S S e N S A G
i State _ o Zip _ _i
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Regardless of your age, size or strength, in just 15
mmtes. I'll have using my TERROR-FIGHTING|
secrets. TEN TIMES MORE EFFECTIVE than KARATE mt
[Junu Combined. They will turn you into a destructive
MARINE TOUGH fighter able to protect yourself and|
loved ones from any hoodlum twice your size without

working up a sweat — anytime — anywhere — in any
and all situations. |
If you really want self defense mastery and confidence,

send mow for amazing free booklet, revealing for mull
first time 5000 years of trip-hammer political, military
and religious fighting orders, including Judo, Karate,
| Boxing, Wrestiing and Rough & Tumble fighting secrets
that will quickly turn you into a Terror-Fighter. Toul
will never again get “weak in the knees" and run but
stand and successfully defend yourself against even two
lur three attackers. Yes! from this day on YOU need

never FEAR ANY MAN. |
| Mail NOW for self defense fighting secrets. I
ABSOLUTELY FREE
Send only 50¢ to cover I
Postage and handling to ) l
JOE WEIDER, Dept. 38-120-5D3 -

£31-32nd St., Union City, N.J. 07087

— — — — — —— —— — —— —
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YOUR LAST CHANCE
TO ORDER THESE GREAT GIFT IDEAS
BEFORE CHRISTMAS

Magic Self-Grip Photo Album.

% Your photos are held like magic

,}("‘k in this new self mounting photo

‘\ album. Ne messy paste or corner

o> - ¥ % jabs! Clinging, crystal clear ace-

L tate sheets protect your treo-

sured photos from dust and fin-

germarks. Rearrange or remove pictures onytime.

Spiral binding holds 20 pages, 9%"x11%". An ideal
gift for a friend with a comera.

Moa-D042 .......ccvvvrrnnnrnnnnes each $5.95 []

Save $2.85 order 3 for enly ........ $5.00 each [

MNEW 2-Way Revolving Record
Table. What o terrific space
saving idea! Only 18" diam-
eter, this revolving record
table helds wp te 96& L.P.'sl
Trays revolve and oll olbums
are completely visible for quick,
easy selection. Flip top over and you hove o beauti-
ful table perfect for drinks, snacks, or record player.
Hi-impoct troys are practically indestructible, and o
snap to clean. Best of all, your cost is 2 the price of
1-way units. Comes in Jet Black coler.

Moa-0058 ......ceocvnmunansannns each $12.95 [

Glass Garden. Even for people who don't
have “luck™ with most house plants, can
grow a beautiful luxuriant garden in mini-
aoturel Arrange these unusual weoedland
plonts and create your own mini-land-
scape. One that needs no core, because it
even produces its own water supplyl You
receive Six-Plants-In-One which can be planted in
any glass bowl, and have a beautiful centerpiece—
o real conversation piece.

MOaDERY o iy e b e each $2.95 []

Digital Dial Colendar Watch. A master-
piece of Swiss croftsman, this exciting
new, direct reading watch shows the hour,
minute, and date instantlyl It features o
sweep second hand, unbreckable main-
spring, satin dial, and genuine leather
strap. Handsome gift boxed and 1 yeor
guorantee moke this the perfect gift. A
real eye catcher.

[ Moa-0021 ...........0000vvven... each $19.93

Miniature Tape Recorder. Here's a
precision mode, truly portable tape
recorder you can toke with you any-
wherel It weighs only 2 lbs. and
measures 2%" x4 "x6%", Fits easily
into pocket or purse. There are hun-
| dreds of ways to use this new pock-
et size tope recorder. Special fea-
tures include relioble solid state
electronics and variable speed con-
trol. Records up to 30 minutes on standard 2%" reels,
built in speaker, extension speaker jack, earphone
output, and remote control dynamic microphone. Re-
cord, play, erase, and rewind with easy fingertip con-
trol. Operates on 4 stondard penlite baHeries. Wrist,
strap, reels, microphone, and recording tape included.

........................ each $24.95

Wedding Cup. Down through the
ages Wedding Cups have been
used for the Bridal Toast in cele-
brations ond anniversaries. Etched
with full names of bride & groom,
and date of wedding, this trea-
sured memento reflects the thought-
fulness and good taste of the giver. This crystal clear
cup is &” high and 4" dia. Gift boxed. Send names
and wedding date.

L MEDBRE. | i it snsnib i ma s sae s $17.50

Save $4.75 order 5 plants for ........ $2.00 each [

the invitation,

W

#‘-.: Invitation In Crystal. Every bride and groom will uppreciuh the sentiment and good taste
' of this elegant Fostoria crystal box. An exact reproduction of the invitation is etched in
the top. Matching ash trays (pair) may have first names or nicknames. Box is 4'4"x5%",
ash trays are 214"x4%". It is gift boxed for that lucky couple. Please, send exact copy of

................ cesresaraansea..d piece set $28.00

Check items wanted, tear out this page, enclose remittance, and send to:

R S S S N S S N S S S N N N N N

A.&M. GIFT SHOP
R.R.l. Dept. 110PM
Middlebury, Ind. 46540

Name: =
pleass pr inl plainly

Street

P.O. ==

City

State___________ Zip

Include postage & handling.

up to $10.00 add 70¢

$10.00 to $20.00 add $1.10

$20.00 to $30.00 add $1.465

Order over $30.00—MNo postage charge!
This covers enly part of the total
shipping cost. We pay the rest.

PLEASE, NO STAMPS or C.O.D.'s

Total cost

Ind. res, add
2% sales tax
Postage &
handling

Total enclosed
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T0 YOUR OWN DOCTOR'S PRESCRIPTION

Mail orders filled by 51055

lcensed oplician from
{Including singhe vision lenses, frame and case)

Doctar's prescription wal be filled By & shilled, spgeoved and licensed optician
or your own prescriphon duphcated Lesses are grownd and manufactured 1o
U S sptcal standards. Choose Prom complefe calalog of mea's, women's and
chedren's glasses. Bifecals, trfocals, susgtisses or SAFETY HARDENED LENZES
¥t bow additonal cost We guaramhes accuracy, perfect Tt

SEND FOR YOUR FREE CATALOG TODAY

PRISM OPTICAL INC.

Dept. PM52, 135 W. 41st 5t., New York, N.Y. 10036

GooOk |
a“3-hour” roast

in 45-minutes!

New Heathkit

electronic oven
Kit GD-29, 80 bs. $39995*

A five-pound roast in 45 minutes; baked pota-
toes in 4; TV dinners in 6. .. that's the miracle
of microwave cooking, brought to you now by
Heath in money-saving kit form. You cook on
china, glass, paper. Dirty pots & pans are gone
forever. Safer than conventional cooking, too
...exclusive Heath door gasket and patent-
applied-for dual door interlock mean foolproof,
failsafe operation. Cut cooking time up to 70%
. . order your GD-29 now!

—————— —————— —— —— —

| HEATH COMPANY, Dept. 17-12
| Benton Harbor, Michigan 49022
a Schiumberger company

I O Rush my FREE Heathkit Catalog.
| O Enclosed is §
| Please send model{s)

MName
I Address
| city State Zip
| Prices & specifications subject to change without |
L_mti:e. *Mail order prices; F.0.B. factory. GX-216 |

— — — — — —

train for D}afiing Career in one year

Graduates of our sccelerated four-quarter Drafting and Design Program
amployed by leading companies. Tralned in everything ﬁ,:m hasic
technical drawing to technical illustration and writing, they have
entrew  inin respomsible positions in  important  Industries. Tri-State
alee offers four-Year degree programs in five fields of engineering . . .
four areas of buxiness administration . . . TWE-FEar prgrams of com-
Puler and machine design technology . . . of arfis and scienee. Acored-
itedd. Approved for veterans, Moderate total costs, Enter
J_GI'I-- March, June, Sept. Write Director of Admissions for
Calalog, indieating the eareer you prefer. Unusual place-
ment record!

! TRI-STATE COLLEGE
4120 College Avenue, Angola, Indiana 46703
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NEWS BRIEFS

Prime crew of Apolio 14

Members of the prime crew of the Apollo
14 lunar landing mission pose with a mock-
up of a lunar module at Kennedy Space
Center. From foreground: Astronauts Alan B.
Shepard Jr., commander; Stuart A. Roosa,
command module pilot, and Edgar D. Mitch-
ell, lunar module pilot. The Apollo 14 mission
is scheduled to be launched Jan, 31.

L e

- Giant birch-bark canoe

This 39-foot birch-bark canoe, a replica of
the "Montreal'' canoe used by French-Cana-
dian voyageurs, was built by Bill Hafeman
(left) for the Minnesota State Historical
Society to display at the state fair.

POPULAR MECHANICS



Steel hull for world cruise

Shown being launched is the steel-hulled
yacht, British Steel, in which Chay Blyth
hopes to sail solo around the world. The voy-
age is being sponsored by the state-owned
British Steel Corp.

Paris firemen’s weapon
Shown in a recent demonstration staged

by firemen of Paris, France, was a new tele-
vision-guided “‘water gun."

DECEMBER 1970

18 L. =

Inlet port 35% tube.
485~ W. Pump Iz variable delivery & has built-in sutomatic
pressure & flow regulstor. Aﬂm. GOVT. B350. Tested
prior to shipmenl. Shpg, wi. e, Limited time offer. Special.

$23.80. (Stk. @23005)

D. C. JET GENERATOR g, vy
G.E Rated 400 amp., 3700 RPM. Con.

rotary vanées . 27 V.D.C.
motor, continuous duE. n;pzulnnv roof.
Pumps up to 185 GPH @ 6 Ps1. S!varrﬂnlnt.
Exc. for transfer of gas, diesel fuel, crankcase
oil, ete. Pump %" tube. h{;. wi. 5 Ibs. Govi. overhaul
condition. Approx. T COST $231. Now $14.93 (Stk. £2026)

|| SILVER ANNIVERSARY EDITION

g Send 35¢c for amazing catalog with 1000's of

n& in hydraulics: elecirical, marine, ?I.I‘l.u-

molive items, eic. 90 day tee. Order from
&y, 50

= g

i AW ad. All prices FOB Cul e d & for
-'-"";'_.'f-""-— o CoD, I;'.-Ii_ rn-:. add l,i'l;: sales tn,r[mw SE.
""" Satisying world-w customers since 1 .

AIRBORNE SALES CO.

B501 Stellar Dr., Box 2727 - Culver City, Calif. 90230

THE HOME BOOK OF REFINISHING FURMITURE.
Clear, understoandable text and photos, this tells you
how te repair and refinish all kinds of furniture into
showroom pieces. Fundomentals and tricks of the trade:
stripping, sanding, repairing, sealing, refinishing, and
the arts of hand-rubbed oiling and mixing special
stains. All your questions answared in one authoritative
volume! Price $4.95. Send to: POPULAR MECHANICS,
Dept. 12, 224 'W. 57th 5t., New York, N.Y. 1001%.

MILLING MACHINE KIT

CALDWELL INDUSTRIES
BOX 170
LULING, TEXAS 78648
ADDRESS

$2.00
1.50
660

CALDWELL INDUSTRIES
BOX 170 LULING, TEXAS

Want o milling machine? Stopped
by the cost? This milling machine
kit was designed to be lEn.lirt on a
lathe. Finished, it's worth 8-10 times
its cost. The occuracy, usefulness
and speed have not been socrificed,
only the thinking that went into the
design was different. Read about
this and other tools in our cotalog.
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Milling Machine Drawings
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Make big money investigating accidents.
Car furnished, expenses paid. No selling.
No tedious study. Full or spare time. |
train you directly by mail and provide free
placement service. (Liberty School is State
Licensed and fully approved for Veteran
Educational Benefits).

Mail For Free Information
EEEEEEEEEEDEDDEREDBDGESNBNBN

B Jim Edwards, Director, Dept. 512 "
[ ] Liberty School

1462 E. Cook, Libertyville, lllinois 50048 [ ]
.s.uml me your FREE Brochure Showing how | ean guickly

rlt
Accident Investigating Field and enjoy the job Ml

.Ilt-a the Boomin

seeurity and professional prestige offered Accident lnvestigators.

.an-. does HI:I?- ohligate me in any way and no salesman will eall.
Mame — __Age [ ]

2 Address_______ e e [ |
City. State Zip [ |

ELECTRIC ARC WELDER $9.99!

NATIONALLY ADVERTISED
S18.95 VALUE!=MNow L3
PRICE! WELDS—BRAZES—
SOLDERS—CUTS—ALL MET-
ALS! Plugs Intoc ANY 110 volt
sockel. MAKE—REPAIR 1001
item= for CAR=MOME—BUSI-
HESS. Lifetime BURNOUT
GUARANTEE 10 day

¥ DUTY Design X
- FREE WELDIN
. ch, M. and pay postman BT.00
postage o =end 200K fug =100
postaze for paid del. in U.%.A. COMPLETE READY TO USE-in-
cludes BIG pack steel, Hrazing, Solder, Carbson “‘touch’  pods.
ELECTROFLAME ARC TORCH' OFFER LIMITED-irder TODAY!
MIDWAY WELDER Dept. EPM-12 Kearney, Mebr. GARAT

money
back trisl iif retnds
wark., NO eXPeriene

make your own

he Gem Mu_u-r comes complete with all
Recessary equipment, including n ruper-charged
dinmaond blade for sawing, and all the wheels for
grinding, shaping and polishing: also complete
instiructions, The complete equipment as shown,
less motor and belt for only S30.50,
Lok, Rurlington, Wisconsin, Wrlle ta-
day for Information and |itern-
fure

BEl MANUFACTURING CO.
Dept. P, Burlington. Wis. 53108

BTATEMENT OF U“'NEHHHII]'. MANAGEMENT AND CIRCI-

LATION (Arct of October 23, 1862; Rection 4369, Title 30, United
Htates Coded. 1. Date of filing: October 1, 1970, 2. Title of publica-
tion: Popular Mechanics, 3. Frequency of issue: Monthly. & locatlon

of known office of publication: 224 West 57th Street, New York, N. Y.
10018, 5, Location of the headguarters or general business offices of
the publishers: 858 Elghth Avenue, New York, N. ¥, 10019, 6. Names
and addresses of publisher, editor, aml managing editor, Publisher:
The Hearst Corporation, 259 Eighth Avenue, New York, N. ¥, 10016,
Editer: Hobert I, Crossley., 224 West 5Tih Btreet, New York, N. Y.
100149, Business manager: Joseph F. kern, 224 West 57th Streetr,
New York, N, ¥. 10018, 7. Owner: The Hearst Corporation, principal
wffice, 100 Wesi Tenth Sireet. Wilmington, Delaware 10300—Rtock-
holders vwning or holding 1 percent or more of total amount of stock
of The Hearst Corporation are: Willlam Handolph Hearsi. Jr., Ran-
dolph Apperson Hearst, David Whitmire Hearst, George Hearst, The
Hearst Foundation Ine., amd the Trustees of Trusis crested under the
Wil of Willlam Randolph Hearst, Deceased, namely: Richard E.
Berlin, Herbert W, Beyea. Richard E. Deems, David Whitmire Hearst,
George Hearst, Sr., George Hearst, Jr., Randolph Apperson Hearst,
Wiltlam RWandeolph Hearst, Jr., Harold G. Kern, Frank Massi, John R.
Miller, Haymond J. Petersen, J. Kingshury Smith, the adidress for all
of the foregoing being 650 Eighth Avenue, New York, New York
10019, and the William Handolph Hearst Foundation, 626 Wilshire
Boulevard, Los Angeles, California 90017, Those having a beneficial
Interest In the Trusts mentioned above are: William Handolph Hearst.
Jr.. Ueorge Hearst, Handolph Apperson Hearst, David Whitmire
Hearst, John Randolph Hearst, Jr., Willlam Randolph Hearst, II.
Deborah Anng Hearst, Joanne Hearst Tarafa aml The Hearst Corpora-
tion. 3. Known bondholders, morigegees, and other security holders
owning or holding 1 percent or more of total amount of honds,
mortgages of other securities: None, 9. For completlon by nonprofit
organizations authorized to mall at speclal rates (Section 132,123,
Postal Mamuull (Check one) —The purpese, function, and nonprofit
statug of this organization aml the exempt status for Federal income
lax purposes: [1 Have not changed during preceding 12 months;
1 Have changed during preceding 12 months, (IF changed. publisher
must submit explanation of change with this statement.) 10, Extent
und nature of circulation. A, Total mo, copies printed (Net 1'ress RBunj ;
Average no. coplez each lgsue during preceding 10 monghs, 1,800,417;
actual number of copies of single lssue published nearest to filing
date, 1823000, B, Paid Circulation; 1, Sales through dealers and
carriers, sireet vemdors aml counter sales: Average no. copies earh
fssue during preceding 12 months, 420,832 actual number of coples
of zingle issue published nearest o Aling date, 381,500, 2, Mail
subseriptions:  Average no. eoples esch fissue during preceding 12
months, 1,289,127 actual number of copies of single lszue published
nearest to fling date, 1,266,139, O, Total paid elreulatlon; Average
no.  coples  each  issue  during  preceding 12 months, 1,708,956 ;
wrtual number of copies of single issue publizhed nearest (o fAling
date, 1646630, 1. Free distribution (Including samples) by mail,
rufFier or other mear Average no. coplex each issue during pre-
veding 12 months, 12525 actual number of coples of single issue
published nearest to filing date. 12,458, E. Total distribution (Sum
of € amd I} : Average no, ecoples each issue during preceding 12
manths, 1.722 234 actual number of copies of single lzsue pubiished
nearest to filing date, 1.659,005, F. Offce use, left-over, unaccounted,
spolled after printing: Average no. coples each lssue during pre-
ceding 12 months, 168 133, sctual number of copies of single issue
published nearest to filing date, 163,905, G, Total (%um of E & F—
should equal net prezs run shown in A): Average mo, coples each
fssue during preceding 12 months, 1,800,417 aetusl number of
copies of gingle issue published nearest to filing date, 1,823,000,
I certify that the statements made hy me above afe correct and
complete, Joseph F, Kern, (Rignature of business muanager),

GLASS BLOWERS KIT *13%,,
vt : SPECIAL TRIAL SIZE KIT
Contains assorted crystal and colored glass with
complete instructions, diagrams and actual glass
model. Learn to make beauliful ships, birds,
bottles for fun and profit.
SEND $13.95 TO

WILLIS GLASS SUPPLY CO.
BOX 3460 — ARTIST STUDIO — A
AMAHEIM, CALIFORMNIA 92803

7

HOME BOOK OF REFIMISHING FURMITURE. All your
questions are answered in this avthoritative volume. Price
£4.95. Send to: POPULAR MECHAMNICS Dept. 12, 224 W. 5Tth
5t., New York, N.Y, 10019.

WHAT MAKES A HOME DO-IT-YOURSELFER HAPPY?

s Saving money on projects, repairs and maintenance. = Finishing a project that's
been left hanging. ®* Knowing how to do repairs without having a repairman to pay. = If
a craftsman is hired — knowing what YOU want so you can get what you pay for at the
right price. ® Having experts available to solve repair, mainlenance and construction
problems. ® Having a Mational Organization to handle your complaints against dealers

and manufacturers.

Send for your FREE BROCHURE ... it has just what you need. R
Irphll! send, at no obligation, your brochure for HOME DO-IT-YOURSELFERS L] -: S
[
I Mr, : E
| Name Mis. |
| Miss | l
| Address I C ”b
| City State Zip I F
LTHE HOME DO-IT-YOURSELF CLUB, INC./ 133 DAVI SON AVENUE, / OCEANSIDE, NEW YORK 11572 _:

POPULAR MECHANICS



BIG

YACHT-SMARY
Sail Rig

DACRON
from

burdens of
Felbet . . .

strectisn,

WINTER SAVINGS NOW
OLBO

G"f |1 FOR YOUR SPORT AND FAMILY FUN
511" ? : ﬁ:ﬂlll’ Fedbet RECREATION fer just ONE

| isvesrimenl,
o complicated “big
Yew G0 CAREFREE asylime
recky streams,
serl & spen ses. Seperier ses-tinkable de-
lﬁ“"“ SAFEST lew gravily ceater,

ed low B high seating, substastizl ces-
pratective decks §  EXCLUSIVE
swivel-back COMFORT. ALL withis your reach,
In haady Felbet YOU CLIDE smosther, faster
& NOISELESS wilth paddles, sars, of sails aad
ride softly w. 1 te W HP. meters.

YOU right away. From

ONLY i

sJ NV
for BASIC KIT &

16 feet long

‘CAYAT?
car top

TRAVEL CRAFT

fits in every
home or car

and
RECORD
FISHING

WITHOUT the t-h-lﬂ.

'l1l EIHHET
lakes, margh,

styles & sices frem 1 te 4 seaters, FOLD- NEW
o rigid PORTABLE come in PREFAR

KIT, o experily FACTORY BUILT Fabulous

Just a few Dollars start 16 fool

117

Factery BUILT

FREE

ACTION CATALOG

STARTLING
FACTS &FIGURES

Mail coupen or address

=~/ to: FOLBOT CORP.
o Dept. PM108, Charleston, S. C. Il-l-ﬂ!i

Hame

Stale

{i

Self-installing neoprene ball sealers. Just drop into any
faucet—no more washers to replace! Forget the bewvelled
washers, the screws, and the fitting to size. Money back
guarantee, of course! Set of 12 in 4 standard sizes, just
$2.00 per dozen, post paid from

Sullivan's Plumhin; Shop, 1199 Broadway, New York 10001

- - --q._—----

« BUILD THIS MiNi- BIKE! |
Plans revenl step by details!
« BUILD A RAC |i?ullt!

ild frame for less thon S

% ‘RE E!
Learn how you
can buy used
engines $15 up,
new engines $30
with FREE con-
fidential list and
coupons when you
order your plans

N BN

RUSH 52 for plans {lnlielie tygﬂ or -
send 25¢ for circular deseribing plans ¥
PLANS, Box 517, Omaha, Nebr. 68101 "

BASEMENT >
TOILET FLLSHES E_/

TO OVERHEAD SF!-iFR OR EFPTIC TANK.
NO DIGGING UF FLOORS. INSTALLS EASY, Write

McPHERSON, INC., BOX 15133, TAMPA, FLORIDA 33614

The knife for hunting,
fishing and all arcund
use. Mirror polizhed,
imported stainless
sleel hlade honad 10 a
_ razor's edpe. Rugged. Opens
with flirk of finger. Locks into

' pegition. Blade will not close
_ when in mse. Iress bution in handte
/(‘ '} o close. Rafety fAnger guard. Sore-

grip handie. Balanced for targe; throwing.
KEN WITHIN I0 YEARS WE
M WILL REPLACE AT MO CHARGE! Use 30
# days. Money hack if not plessed. Special le szle.
At REG. f'l'lli E $1.98 Hend $1.90 & receive 2 knives. Add
e 4% postage. handling. Remit TOTAL $2.48 for 2 kniver
e ORDER XO0W! Midwest Knife Co., B3 5. Western Ave.,
Dept, DID-2608, Chicago, I, @0620, Esi. 1938

SAILBOAT KITS)

Free color catalog of the largest
selection of popular sailboats,
iceboats, and sail making

supplies.

TAFT MARINE CORP.
Dept.P.M.12,636 39th Ave. N.E. §
Minneapolis, Minnesota 55421

Huge savings on tiny, all-in-the-ear, be-
hind the ear, eyeglass and body models.
New space age models are so tiny and
well concealed your closest friends may
never even notice. FREE HOME TRIAL.
No down payment. Low as $10 monthiy.
Money back guarantee. Order direct and
save. Write today for free catalog and

confidential booklet. PRESTIGE, Dept.

D-34, Box 10947, Houston, Tex. 77018.
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s AVE FABULOUS DIRECT- FACTORY LATHE OFFER! s AVE
RIS
AMERICAN MACHINE & TOOL CO., Dept. PMOL, Royersfard, Pa. 19468
As MucH ns Pleaﬁe send me the unitls) checked, plus the FREE 16 Page I ﬂs Muc“ As
booklet, “The ABC's Of Lathe Turning”. Payment in full enclosed |
or $3 deposit each item enclosed, balance £.0.0,

5. el

| MUST BE FULLY SATISFIED OR WILL RETURN WITHIN 10 DAYS FOR

FULL REFUND. No questions asked. And the lathe booklet remains 0
o mine to keep.

[ 6" Swing Lathes @ $14.95 [0 12" Swing Lathes @ $29.95
] Faceplates @ $2.50 [ Sets of turning chisels @ $4.95
GE Motors: [] @%19.90 with laihe) | @ %29.95(purchased stpalaltln

WITH THIS
COUPON

WITH rTH IS Address ..

|
|
R I e R — :
COUPON City . - |

World's greatest fun tool—Makes woodworklng a dellght

" s i
6" SWING 3-FT. ﬁﬂ'?ﬁ',“:n, LW,E:,,?,: e
W owls, lam
ul factory wuon LATHE bases, elc. $2.95 | “lHE THESE AND _
S arning thiseis: | 100's OF OTHER
\,  $4.95 2dd" FUN ITEMS

g % SPINDLE
I ;‘" CHESS SETS CHAIRS
- FURNITURE
I REFINISHING
| BOWLS
The wood turning lathe was the first of all power tools. And it is still the most fun, the |
gasiest for an amateur to master, Also converts easily for use as a disc sander, drum /,F' ——0
sander, horizontal drill press, a jig to hold work to be reeded or fluted. - | o Jm
1 1 " ||| | caweeases
MOST VERSATILE!  EASIEST TO LEARN!  EASIEST TO USE! PSS
: | g?. o
INDUSTRIAL SIZE 12" SWING 4-FT. | ~ POSTER BEDS

WOOD LATHE

« ALL CAST IRON AND STEEL PRECISION CONSTRUCTION
« DOES WORK OF MACHINES SELLING FOR 3 TIMES THE PRICE
* TURNS WOOD AND PLASTICS TD 23" LONG

* MADE BY AMERICA'S LARGEST DIRECT SALES

POWER TOOL FACTORY
i A sl 32 « ENDORSED BY EDITORS OF THE NATION'S TOP MAGAZINES
bility to wnits seiling for $75.00 and f.o.b. : : . Gtk
maore. Full 36" between centers. For tactory Professionals, industrial users, home hobbyists . . . over one million

wood and plastics. Special tubular steel Shipping Wt.: 30 Ibs.
bed rails with dual point suspension in- Facepiate (optional)
criase accuracy, ease of operation, wir- for turning bowls,
tually eliminate vibration. Precision ball lamp bases, etc.
thrust cup center. Large graduated T- §2.85

rest, Screw action tail stock. 3-Speed Sel of 3 high speed
pulley for different work diameters. turning chisals:
SAME DUAL GUARANTY APPLIES §4.95 additional

satisfied owners . . . attest to the precision, versatility and rugged per-
formance of AMCO power tools. Praise heaped on them by America's top
shop and crafts editors. Popular Science: A good bit of sound, imaginative
engineering.” Popular Mechanics: “Amazingly versatile,” Workbench: “, . |
particulary delighted with the lathe _ . . did everything we demanded of it."
Sturdy cast iron and steel construction with tubular steel bed. Complete
with ball thrust cup center, T-rest assembly, lever action tail stock, 2-
speed pulley. Takes any standard molor %4 hp or larger,

UNCONDITIONAL 10-DAY GUARANTEE

You must be fully satisfed. If not, relurn in ten days, shipping
charges collect for prompt, full refund

10-YEAR FULL SERVICE GUARANTEE

Any parts which may become inoperative for amy reason within
ten years after purchase date will be replaced or repaired withoul
charge. Your only cost: for postage

FREE 16 PAGE BOOKLET
“ABC'S OF LATHE TURNING"

Fully illustrated step by step Imstructions in articles by the na-
tion's leading hobby writers. Shows how easily and guickly you
can reap the benefits of this most rewarding of hobbles. Included
FREE with your purchase.

BRAND NEW @ MOTOR 555721 9’“ e | KRR
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BDadge

- e
Va¥
CHRYSLER

“It's a lot of car for the money, assuming you want
a lot of car and have the money.

Assuming you want a lot of car and don't want to
spend a lot of money...1971 Dodge Coronet.

You're a four-door sedan man? And you've been
looking for one you like? Then here it is. Dodge
Coronet Brougham for '71. Not as big as some four-
doors you've known and ignored. But just as roomy,
and maybe more so. With room for your whole fam-
ily or an equal number of friends to travel in com-
fort and style. That's because this one was designed
to be a four-door and no less. That makes a differ-
ence. So do these standard Brougham features:

cloth-and-vinyl, split-back seats; center fold-down
armrest; hound's-tooth upholstery; Charger instru-
ment cluster; and discreet exterior trim. If you want
to spend even less money, just ask for '71 Coronet
sedan, Either way, you'll get a handsome, full-sized,
four-door sedan at an intermediate-car price. See
both cars at your Dodge Dealer’s. Coronets—four-
doors that tell you everything's up-to-date in '71.

YOU CANT AFFORD NOT TO BE DODGE MATERIAL.
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Running out of Winston in thé ma’ddieg . Winston mawnotsa;,-r rtght buttheysure
of a bridge, is almost as bad as running  know how to make it right with specially
out of bridge in the middle of a Winston. prucessed FILTER BLENT tobaccoa

S0 R BIYNOLDS TOBACCO C WINETON 54



