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CONSOLE ICE CHEST
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If you opt for Ramcharger's
deluxe interior with plush
bucket seats, you get an
insulated cooler right in the
console. Just pack it with
ice and a few cans of your
favorite beverage. It's an
exclusive.

SHORT TURNING
DIAMETER

With a turning diameter of
35.4 feet, Ramcharger gives
you the kind of maneuver-
ability you need—especially
on those back country roads
that are Ramcharger’s natural
element.

FULL-TIME FOUR-WHEEL DRIVE

Ramcharger was built especially for people who
like to get off the beaten track. It has a frisky
four-wheel drive that'll keep you going when the
going gets rough—in rain, snow, or mud. And
“full time" means you don't have to shift in and
out of four-wheel drive or get out to lock
or unlock the front wheel hubs. Front disc
brakes are also standard.

!
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REMOVABLE STEEL ROOF

Ramcharger's optional steel roof seals out
wind-noise and rain. And because it's
double-wall steel instead of fiber glass, it
gives you even greater protection. (A soft
canvas top is also available.)

AND MORE The options go on
and on: An easy-to-operate lift gate. (It
comes with the optional steel roof) Two
towing packages. An outside spare tire
mount. A 35-gallon fuel tank. Heavy-duty
springs. Air conditioning. Automatic trans-
mission. Automatic speed control. Power
steering. Roll bar. Skid plates. Tires ranging
up to 10.00-15/B. And a choice of four dif-
ferent engines from the 318 V8 to the power-

ful 440 VB—all with stan-
dard Electronic Ignition. “
EXTRA CARE IN ENGINEERING  JOdige

MAKES A DIFFERENCE IN DODGE
" _DEPEND ON IT. e i
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When arifles as

Great performance. Great looks. They've
made the Remington Model 700 America’s

best-selling bolt action center fire rifle.

It's why so many experienced hunters would
not rely on anything else.

And now we've improved the Model 700 five important
I ways. Introducing our new
stock. First and foremost, you'll
really be proud of the 700 BDL
with its deep, sharp checkering,
cut 20 lines to the inch. And it
wraps all the way around the
fuller, deeper fore-end to fit
your palm better.

And a redesigned anti-bind
balt that prevents drag or hesitation when you push it home.
We moved the bolt handle forward, too, just enough to make

it miss your forefinger on recoil.
I A new rear sight. Easier to adjust for elevation and wind-
age. Easier to read because of the highly visible graduated
markings. Easier to detach when you're ready to mount
a scope.

We've put more grip in
the pistol grip by mak-
ing it slimmer at the
wrist and fuller at
the grip cap. To
give you greater comfort and contrel.

Followed by a brand-new follower.
This one’s tough stainless steel. It's
a more expensive process, but it
pays off in strong, smooth op-
eration.

Other new Ffeatures: the
butt plate (it now has four
screws to eliminate any
chance of warping), in
magnum calibers a new

presentation-type
I recoil pad and a

checkered grip
cap now make
the 700 BDL a
better than ever
gun to buy.
And don’t overlook
the existing features
which helped make the
Model 700 America’s best-
selling bolt action center fire
rifle.

Remington..

o g2 e e INCITUINGVON REpoOrts

good as the Model 700,
why improve it?

The strength of its bolt action is unsurpassed.
The famous three rings of steel action remain
the heart of this great gun. When loaded,
the cartridge head is completely sur-
rounded by three rings of solid steel—
the bolt head, the barrel and the
receiver. There are no extractor
cuts to weaken this critical area.
The 700 is so accurate its
design was used as the
basis for the Remington
40-XB Bench Rest com-
petition rifle,
The choice is yours...the
handsomely crafted 700 BDL
Custom Deluxe or the 700 ADL
Deluxe. The BDL, with its preci-
sion-contoured Monte Carlo stock
protected by DuPont’s tough RK-W
finish, black fore-end tip and white
¢ line spacers, hinged floor plate, jeweled
/7 bolt and sling strap with quick-release
swivels starts at §189.95%. The ADL, with
Monte Carlo stock, skip-line checkering,
and DuPont RK-W wood finish, is priced
from $164.95%,
Caliber selection for the Model 700 is almost
unlimited...a caliber for every kind of hunting,
from varmints to elephants.
T get the best performance from your Model 700,
it malies sense to use the ammunition that was made
for it. Remington “Core-Lokt” or “Power-Lokt” car-

tridges pack the stopping
power you r.eed when one MODEL 700 CALIBERS
shot makes t1e d1FFerer§ce. W SR
For more information |causers ADL  BBL SPECIAL"
on the complete line of | 22.250 Rem. X X X
Rep&ingmn products, |22 gem. x X X
write for our free 1974 293 hem X
full-color catalog. Send a :
postcard to: Remington |2306Rem. X X X
Arms Company, Inc., |6mmRem. X X %
Dept. 566, Bridgeport, |243 Win. X X X
Conn. 06602. 270 Win. X At
30-06 X Xt
308 Win. X X
Tmm Rem, Mag. X Xt
264 Win. Mag. X
300 Win. Mag. X
' — 375 HEH Mag. X
This One

LA

3FDB-PYU-641L

' Great guns deserve great ammunition. W S

"Suggested retall prices, subject 1o change without notice, ““Reminglon!’ ' Powsr Laki™ and ““Core-Lokt*™ sre trademarks reglstered bn the U, 5. Patent Offies,
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How to tellif you

Its in this free book.

If your son is eight years old, he should be
ready for his first Daisy B'B Gun. Our
free book, “The Air Rifle Marksman by Daisy,”
will help you decide for yourself.

This book tells you everything you need to
know about B'B Guns. Including the rules

of proper gun handling and good sportsmanship.

How to set up indoor and outdoor shooting
ranges. Where your son can be enrolled in
shooting education programs. It shows you
33 great Daisy models. Four models
especially made for 8-10 year olds. Sixteen
maodels for 10-15 year olds. And for more
experienced marksmen, there's a section on
Power Line™ adult air rifles for shooters 16
and older.

Pick up your free copy of “The Air Rifle
Marksman” at participating Daisy dealers.
Or write and we'll send you one. You can give
your son a unique sense of responsibility and
accomplishment with his first Daisy B-B Gun.
And now is a good time to start.

POPULAR MECHANICS
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Worn-out spark plug.  Carbon fouling. Lead fouling.

Deposits —and electrode Dry, fluffy black carbon A coating in shades of
wear —indicate that this deposits may result from grey, brown or yellow on
spark plug has been used  such out-of-tune the insulator tips and
beyond the manufacturer’'s conditions as over-rich electrodes of your spark
mileage recommendation. carburetion, a faulty lugs indicates lead
Must be replaced, as part automatic choke, a ouling. This can be caused
of a tune-up, or it can start  clogged air cleaner or by using a fuel with an
robbing you of gasoline spark plugs too cold for improper octane rating.
mileage. your driving conditions. Spark plugs with a shiny,
glazed coating must be
replaced.

Nobody needs
gas robbers these days

Pictured above are some of the gas thieves that eat into good gas mileage:
spark plugs that show your engine’s not in tune. '

Tune up with AC Fire-Ring Spark Plugs. There's a correct AC Spark Plug
for your car and your kind of driving. Even if your kind of driving has changed.
That's why a tune-up with AC can help you get improved gas mileage, right now,
when you need it most.

But, remember, even with AC Spark Plugs, always check with your
owner's manual before any installation. Just to be sure.

AC SPARK PLUG DIVISION
OF GENERAL MOTORS CORPORATION
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"5 acres? 50-ft.lot?
There's a Hudson Power

Sprayer for you!”

says Jerry Baker, “America’s Master Gardener.”

New! Hudson
Cordless Electric
Sprayer!

The right 'n easy way to spray! Portable
power makes it easy! Exclusive MiniMax™
nozzle sprays the minimum amount. ..
gives maximum coverage. A half-gallon
filling covers dozens of shrubs, plants,
bushes ... even small trees. An overnight
charge is good for three or more fillings.

Goes anywhere . . . extra reach, fold-out
extension puts the spray right where
needed. Adjusts for fine mist, coarse, or
long-range, 10-ft. spray! For %2 or 1 gallon

Make it easy on yourself!
Use a Hudson
Suburban™
Power Sprayer!

Got a good-sized yard and garden to
protect? Make it easy on yourself! Use a
Hudson Suburban™ Power Sprayer (gas or
electric). One 12%z-gallon filling may be all
you need. Does all spray jobs in quick
order . . . from big lawns to big trees, plus
flowers and shrubs, too! Ride while you
spray! The Hudson Suburban Trail-n-
Spray™ Power Sprayer hitches
to your yard tractor or riding
mower. The easiest way to
handle the big

ool
spraying |abj. 2

the right way
to spray!

H. D. HUDSON MANUFACTURING COMPANY
Chicago, IL B0E11 U.S.A.
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~SAVE, SAVE!

INTERESTED IN SUN POWER?

ETARY WITH THE

Convert sunlight into electricity
using solar cells proven by the
space program. Complete descrip-
tive text & plans for portable, ver-
satile units in watertight housing
adaptable to your:

Campsits, AV Camper, Boat & Yacht, Cabin-lodge,
HRanch, Farm, Cottage, Apartment and Houss.

ONE SET ONLY $ 7.95 Check Box 1

THE FUEL SAVER GUIDE

Pm- & pages of fuel saving techniques,
accessories and inventions to assist you in
improving your fuel consumption 20-30-501!

TOUR OPPORTUNITY 5 3.05 Check Box 2

EHeep a yearly running record of your mpg,
cost per mile, gph, etc, and compare between
different fuel saving methods. ONLY §2.095

(AR POOL ORGANIZER -

Check Box 3

Arrange your who, where, when, with samples

of scheduling, monthly schedule cards and
reminder slips for ea. member. ONLY 5 2.95

DISCOUNT BUYER GUIDE -

INFLATION EILLING THE BUDGET? LEARN

THE METHODS OF SMART BUDGET BUY-
ING, FINDING THE TRUE BUY AND COST
EFFECTIVE SHOPPING, ETC.. ONLY S 3.95

DOLLAR SAVER GUIDE -

A REFRESHING NON-PARTISAN LOOK AT
SAFE INVESTMENTS DURING HARD ECO-
NOMIC TIMES. PREFPARE NOW FOR %2.95

CAMPER'S CHECKLIST d

Complete master list for backpack-
ers, weekend and rv campers. $2.895

BOATER'S CHECKLIST

BOATINGS 1st & RUNABOUT 195 8
ONLY COMPREHEN- CRUISER o
il

SIVE, WATERFPROOF SAIL -DAY 1.95
lqu:rn:m LIST! " - AUX. 295 n

MAIL THIS TOONAT: 580
COUPON

Please send the following
checked off items:

M
E[l...r:..-;.-: D'I’. £2.85 S

MAIL TO:

[:|3- .95 D’- 1.85 e
(s zes[]® 2.8s Zip
[Ja. 295 ]10.1.95 Porwent Everviod [7) Couk [] Enects W, ]

[N "Im|

[Js. s.05 [ a1, 2.05
[Je. z.05 [ Jaa. 2.09

D BAVE—ENCL. PAYMENT,
E(EXC.1)

Amount; $

(SMPPIRE, SFEERT SERVICE,
TiL. PEALITY, [RCLWBER:

Ine., PO.Box 665, Scarsdsle, M.Y., 10583
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The ay Bill told off his boss

GET IN HERE, BILL!

YOU PUNCHED IN SEVEN
MINUTES LATE. I'M DOCKING

| WANT TD TALK TO YOU!

YOU AN HOUR'S PAY, AND
TBETTER NOT HAPPEN

AGAIN... OR ELSE!

OH, YEAH? I'VE GOT NEWS
FOR YOU, MR. BEMIS.
I'VE GOT A NEW JOB
OFFER WITH A REAL
FUTURE... AT TWICE

THE MONEY /

YOU THINK!
I'VE BEEN
LEARNING
ELECTRONICS
IN MY SPARE
TIME AT HOME
FRDM CIE-" Y
AND NOW | CAN <%
TAKE MY PICK 255
OF GOOD JOBS!

HAH' ANYBODYD
BE CRAZY
T0 PAY YOU
THAT MUCH!

=
THAT'S WHAT 1
=4

r———— -— -

ci

f \ | YES! NOW I'VE GOT A CAREER.
| XIDDING! You? || GVE MADE T EASY. S0 GO0D-BY
N ELECTRONICS ! | | TO YOU AND YOUR CRUMMY J0B! |

Cleveland Institute
of Electronics, Inc.

1776 East 17th Street, Cleveland, Onio 24114
Accredited Membet Mational Home Study Councd

jp, SR

—
> Piease send me your 2 FREE BOOKS describing tha
opportunities in Electronics and how to prepare for them,

I
|
I
I
I
|
|
|
I
|
|
|
|
I Hame
i (Pitasa print)
|
I
|
|
I
i
|
I
I
I
I
I
|
I

Address

f' City.
ARE YOU WORKING FOR PEANUTS IN A DEAD END JOB? State 7p Ass
GET SMART. SEND FOR 2 FREE BOOKS LIKE BILL DID/ APPROVED FOR TRAINING UNDER G.1. BILL
Ba sure o send for your 2 FREE books today, For your convenience, we will try fo hawe gt
& TABISsenETive call If ot _ s wriks 4 Veterans and Survic\-r_n-n-n.‘ . !‘ \.
R + [} Check hene for G.1, Bill information, I:!:IJ.'
pc S = pm.s0l
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WATER POWER
UNCLOGS DRAINS

ALl L

Super-duper drain declogger

By simply connecting this amazing new tool to
your garden hose, the chore of unclogging sinks,
tubs, showers and the like is made easy. When
water is turned on, Drain King expands and locks
itself in a pipe. Pressure forces strong jets of
water through surge valve to dislodge blockage.

MNorthridge, Calif. 91324

NEW BREAKTHRU IN SMALL JET-ENGINE DESIGNI

POWER YOUR GLIDER, SMALL PLANE, HELICOPTER,
HANG-GLIDER, HOVERCRAFT, ICE SLED, BOAT & GO-KART.

AT ITE POWER, SIMPLICITY, PUSHBUTTOMN STARTING,
FINGER-TIF CONTROL. 100% THAOTTLEABLE, SAFE,
RELIABLE. ECOLOGICALLY CLEAN EXHAUST, NO
SMOME, MO VISIBLE FLAME. 18, 40, 80 LB THAUST, WT
=5, 12, 15LBS,

DO-IT-YOURSELF JET ENGINE

BOOH ON G8-2 JET USES, TECHMICAL

WITH PHOTOS, GRAPHS, POWER CURVES,
DIAGRAMS, COMPARISON TO OTHER JETS, SMALL
HELICOPTER LIFT CURVE AND GLIDER POWER
BAOCHURES & PRICE LIST. (2} §3 DISCOUNT COUBONS
O PLAMS INCLUDED,

#x10 PHOTO OF G&-2-156 & G8-7-40 JET
EMGINES BROCHURES, LITERATURE, PRICE LISTS,

$12.00 - GB-2-15, $76.00 — GB-2.40 JET ENG. CONSTRUC ION PLANS

ENGINEERING CO.
18518- M 50. BROADWAY, GARDENA, CAL. 90243

BUILD YOUR OWN ELECTRIC
SAW SHARPENING MACHINE

from materials r“dilf available at your loeal
hardware or eleetrical sulpaf

outlet. WE TELL YOU HD
..... with eomplete, easy fto
follow, step by step, plans and
illustrations, ineluding materials
list and saw sharpening Instrue-
tions, EARN MONEY, evenings,
wesk-ends, full-time. Sharpen
saw blades, cutting tools, knives,
seissors, Fp.rdun tools, for
YOURSEL and others ., . .
with the machine wyou build
YOURSELF ........

SEND r check or m/o for
$8.95, to: /

SHARP-EZE, Dept. P-5
515 No. Arrowhead Ave.

Suite 103
San Bernardino, Calif. 92401

B8 POPULAR MECHANICS

REVOLUTIONARY NEW JET, ALL w0 SEE IT MARVEL |

'LETTERS

TO THE EDITOR

How d’'you build the Bug's body?

| Before I spend nearly $15 on plans, I would
| like to ask a few questions about the

Boonie Bug (page 94, March PM). How or
where are the fiberglass panels that make
up the body and doors obtained or made?
Do you make them yourself or do you have
a fiberglass shop make them?

MOUNTLAKE TERRACE, WASH. DON PETERSON

Complete instructions for laying up and
fiberglassing the body panels are included
in the manual and plans, so you can do it
yourself. However, there's no reason you
couldn’t have it done by a professional.

— -
.:h-*_#

The body panels are formed from stan-
dard insulation sheet material with cloth
fiberglassing applied to the interior and ex-
terior surfaces. The resulting body is
completely watertight, weatherproof and

" extremely warm and noiseproof because of

the use of thick insulation panels in the core.

For large, detailed plans and complete
instructions for building the “Boonie Bug”
camper on a Volkswagen bus chassis, send
$14.95 to Popular Mechanics, Dept. BEL,
Box 1014, Radio City, New York, N.Y.
10019. Request plan No. B1307.

. Better to stay in bed?

The approach S.S, Miner makes to a com-
parison of various means of travel (Letters,
page 8 March PM) is so ludicrous in its
attempt to uphold my grandfather’s kind of

(Please lurn 1o page 11)



» SEND FOR FREE CATALOG =
I_EARN THE - Appliance Division, National Radio Institute G00- 054 -
£ Washington, D.C. 20016 ot
PROFESSIBNAL METHﬂD ™ Send me your illustrated free book that tells about opportunities =
m i Servicing Electrical Appliances, and gives details of NRI's =
UF APPLIANCE REPAIR simplified training plan. 1 understand there is no obligation, no
- salesman will call. -
] E
. . . Name = —__Age

For extra income, a job skill ™ ¢ u
in demand, a business of your : Address — :
own—or to save money on m City_ -t . —Stale Code -
your own appliance repairs. u [ Check here for facts on New GI Bill. e
HE Accredited Member National Home Study Council ™

N
HOMESTUDTWNNHGDF (Frsssensennenesennns

HIGHLY PROFTABLE FIELD

SERVICING
ELECTRICAL
APPLIANCES

MAIL COUPON ABOVE
FOR THIS

= .l A - FREE
SR 1/ NRI
CATALOG

AVAILABLE UNDER MNEW GI BILL
If you served since January 31, 1955,
or are in service now, check Gl line
in coupon above,

<

A , snrt, easy course trains you at home

Now wyou can prepare quickly to do professional to make 55 to §7 an hour fixing appliances for friends
appliance servicing at home in your spare time. and neighbors.
You are ready to start servicing appliances afier Low-cost training plans cover —

only a few lessons. The entire course can be finished
in a matter of months.

Small and large home appliances
& Farm and commercial equipment

This is the fastest way to a new job or skill or » IT"““H' 'I'_""i"' “‘_":'h

extra income or a business of your own. Wherever you * Small gasoline engines

live or want to live, you'll find a demand for top-notch — there is even special training to prepare you

appliance servicemen. for air conditioning and refrigeration
There are probably thousands of broken appli- Special NRI appliance testing equipment is in-
ances right in vour neighborhood. These can mean cluoded in your course at no extra cost. Mail coupon

cash profits for you starting soon. Use your spare time for your FREE NRI Catalog. No salesman will call.

.
| NATIONAL RADIO INSTITUTE = APPLIANCE DIVISION
/ Washington, D. C. 20016
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These a

Many heads turned when
Charles Tripp, “Armless
Wonder,” and his friend
Eli Bowen, “Legless
Wonder,” rode their
bicycle built for two.

1
*i‘ *

.'t

These are just a few of the many “mistakes of Nature” included
in Frederick Drimmer’s fascinating new book, YERY SPECIAL
PEOPLE. What makes them very special is that they were all
born “curiosities” and they all lived unusual lives. Like Chang
and Eng, the original Siamese twins, who were joined at the chest
for life. They married sisters, set up separate homes, and fathered
22 children between them!

Then there was Grace McDaniels, who was billed as the ugliest
woman who ever lived (and her photo proves it). Believe it or not,
Grace received several proposals of marriage before she accepted
one from a handsome young man. They had a perfectly normal son,
who grew up to be his mother’s manager!

~John Merrick, the grossly deformed “Elephant Man,” was deserted
by his heartless manager. Befriended by a kindly doctor, Merrick
became quite famous and was frequently visited by Royalty.

All the stories in this book are true, and we have over 65 rare
photographs to prove it. Never has one book been so complete.
There are chapters on giants, dwarfs, fat people, armless and legless
wonders, hermaphrodites (half man, half woman), bearded ladies,
and numerous other human oddities.

This is not just a picture book of “freaks.” The author treats these
people with insight, compassion and the dignity one earns by being
born different from everyone else.

VERY SPECIAL PEOPLE will also teach you one of the most
important lessons that life has to offer: the incredible ability of man’s
mind, soul, and spirit to overcome any physical imperfection....no
matter how hopeless it may appear. Read this book and you will

“Jacques” was rhe name
Jean Libbera gave 1o the
miniature twin that grew

out of his body. never indulge in self-pity again. MONEYBACK GUARANTEE.
ONLY $5.95, hard covered, 412 pages, 67 photographs.

BROADWAY BOOKFINDERS, DEPT. RS-141 I

was to ugliness Make your check or money -urdlr payable

what Marilyn Monroe
was to loveliness, to Broadway Bookfinders.

i

|

- 245 WEST 19 ST., NEW \'lllll( N.Y.10011:

: f Please rush me ___ Very Special People at §5.95 ﬂ.:

H {plus 60¢ post. and hand.) Enclosed is my check/g

M MO for S If not completely satisfied, 3

M I'll return it within 15 days for a full refund. []
|

: F name [ |

[ | please printi

= e address

1 Julia Pastrana ( 1832-1860) zip

[ |

[ |

[ ]

' Broadway Bookfinders, 1973

h‘-----------.---'---------------------‘--------------
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LETTERS
{Continved from page 8)

prejudice against the airplane that I must
not pass it up. (Grandfather died in 1931 at
the age of 94.)

Mr. Miner would make the comparison on
a time-spent basis rather than the distance
traveled, ignoring the purpose of travel is
to go from one place to the other.

I would like to suggest to Mr. Miner's
approach that a comparison with walking
would get a much more favorable result.
Then, if the danger of an accidentally
sprained ankle is detrimental, we could go
to the crawl. One step further—more peo-
ple die in bed than elsewhere, but then on a
comparison of time spent as compared to
elsewhere, the statistics are much more
favorable. But then, on the other hand, we
aren’'t getting anywhere lying in bed.
YUMA, ARIZ. WALT WILLIAMS

Squares should be larger

In Classic Chandelier You Can Make for
Less Than $45 (page 158, Feb. PM) you

stated that the template was for 2j-inch
squares. I was just wondering 1f the
squares should indeed be 34§ inch—or
should they be 1 inch?
SANTA ANA, CALIF. GEORGE H. MOFFETT

Yes, anyone who makes the chandelier
should rule off his grid drawing 1-inch
squares,

Useful light reading

Thanks for the useful article, Safer Fluo-
rescent Lighting (page 134, March PM).
I've been wondering if my home's light
fixtures were safe. I've now called an elec-
trician to change them.

KINGSPORT, TENN. H. 8. YOUNG

Neat, Noiseproof and Productive

Leave a little sawdust, please

The workshop article, A Great Shop That's

(page 69,
March PM), certainly shows an enviable

(Please turn o page 12)

In New England, where we build Herman
Boots, most things are made a little better.
Partly, it's pride in craftsmanship. But
mostly, it's because things up here have to
be made a little better. That's why we build
Herman Mountaineers out of the best ma- |
terials we can find. Tough green pebble-
grain full grain rawhide vamps and quarters
for long wear. Soft full grain shafts and
tongue for suppleness. Ensolite® insulation
for warmth. Even at —20°. Tan full grain
cowhide lining . . . right down to the
cushioned insole. And once the upper is
built, we lock it to the surest looting you'll
find: The Vibram® sole and heel. 8" boot —

#7197. E‘f’z" boot — 'FTB? G Mountain
Shoe—# Il in green raw-

' Herman Survivors'

J. M. HERMAN SHOE COMPANY,
DEPT. 34, MILLIS, MASS. 02054

vith Vibram®
—;- and heel.
When you're
looking for the
best, look
up a pair of
Hermans,

———————————— — - .
a3
-

I'd like to try a pair ol Survivors
tor mysell. Send me your
catalon and the name of

my nearest Herman dealer.
PM-MB-4-5

MName

Address
City State Zip

FREE CATALOG
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ONE HAND
OPERATION

EASY

LEAVES 7 o
OTHER HAND i '
FREE...

.. TO HOLD
MATERIAL
IN PLACE

...FOR NEATER
APPLICATION!

H EAVY D UTY

STAPLE GUN

SHOOTS One EQUEEZE drives a

/ staple with EASE ... into the
hardest wood, plywood, Masonite,

-::ornpcsitinn board, plastic

ST‘APLE even soft metals! A one
WHEREVER hasnd :I:rpe{gated A"céw T- ﬁﬂ
» taple Gun provides the
YOU'D DRIVE power and versatility to

A NAIL! pandle 1,001 home fastening
jobs—FASTER . . . CHEAPER . .. BETTER!

HANDY CHECKLIST OF SOME OF MANY USES

* Insulating * Installing ceiling tile
* Weatherstripping = Trimming shelves

* Re-upholstering = Covering valances

* Wire fencing + Installing panelling

» Tacking rug pads « Boat fiberglass

« Repairing screens » Fastening decorations
» Electrical wiring = Vines to trellises

Available at Hardware, Lumber, Building Material,
Stationery, Variety Stores & other Retail Outlets.

. ¥

271 Mayhill Swest, Saddle Brook, N. J. 07663
In Canada: 6505 Metropolitan East, Montreal 458, Que.
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LETTERS
{Continued from page 11)

layout, but, like many such presentations,
the antiseptic conditions would do credit to
a hospital operating room.

Couldn't vou just leave a little sawdust,
assorted shavings or a bit of plain dirt
around to make us run-of-the-mill shop
owners a little more comfortable?
HOUSATONIC, MASS ROBERT E. ELLIOTT

Instead of “Great Workshops,” we ought
to do a series of “Unexpected Visits to
Editors’ Workshops.” There'd be enough
sawdust, shavings and debris to make every-
one happy.

| Tips on workbench building

I am in the process of building my own
workbench, but I don't quite know how to
start. I have read several articles on build-
ing a bench, but for one reason or another
I didn't like them. My biggest hang-up is

| the top of the bench.

CUYAHOGA FALLS, OHIO L. E. WILSON
Workshop Editor Harry Wicks advises:
“Most workshoppers customize their

workbenches to suit individual require-

ments. The main point to keep in mind when
you're building one is that the bench must
be solid and wobblefree.

SHAVINGS
TROUGH -__

1x6 STOCK_—
—7/8" STOCK __

22 ScREW
| STOCK FASTEN
\

_ 1x4 1-1/8° STOCK"
= VsTOoCcK  (HARDWOOD)
% (1 = VI&E
8" _4852° | DCATION
/UJ+ 7 stosurr
CAN BE LET"w— USER

INTO LEGS

“This sketch shows a basic method of
constructing a solid workbench. This bench
has a 60-inch-long top, and “out-to-out”
dimensions of the legs can be from 48 to 52
inches. The bench can be built as long as

(Please turn fo page 14)




INVEST IN YOUR SPARE TIME

Building the Scorpion is an investment — it's
worth more when it's completed than it costs
for the parts. Professionals and novices from
New York to California have constructed and
learned to fly Scorpions. The Scorpion is a
practical low-cost helicopter, it takes off
vertically and carries
435 Ibs. at 75 mph.

It’s light enough to
move around by your-
self and small enough
to fit in your garage.

Jack Pellet is a professional
helicopter pilot. He built
the Scorpion because he
wanted to fly his own ship
“just for fun.” Jack says

the Scorpion “fully meets
my expectations.”

When Bill Rice completed his construction, he had his ship checked
out by Rotorway representatives. Bill said, I took my time building
my craft because | wanted it to be right when it was finished.” And it
was! Bill is having a great time learning 1o fly his helicopter.

* Listen in on a fascinating and informative discussion with Scorpion builders

and pilots. Learn what it feels like fo fly a Scorpion. Find out where you can

FREE commute. Hear how Rolorway's step-by-step program makes construction
understandable and accurate. Learn why the Scorpion has been so successful.

P RotorWay

s m o @ m oA om B

A.rm

Send $6 now
for praphically Bhstrafed == o e e e e -
color pack COrain ] ]
% F,,_a‘,(,::",..g o - 1 *Enclose this coupon with your $6 to receive
= Fundamentals of rotorcrafl flight : your free 25-minute 33-1/3 recording. 1
% - lustrated thght maneuvers ' ROTORWAY. SC. :
T = How you leam lo fiy "
= Scorpon development history : Dept. A;BIMBD‘.'_: 5. Interstate 10 :
« Engineening definitions i Tempe, Arizona 85281 I
= Prnice infgrmation 1 ]
= Performance specifications ! ]
= Umigue features of the Scorpion Too : Name e :
= Tiwee-view dimensioned dramng Address _ —
F TP = Exploded view of sub-assembles : :
= ST = Information of how to proceed y City _ Stale Zip i
= Helcopler desspn theory P ST N B e P e e Ty
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for a new product, or a way to improve an old
product, contact us — “the idea people”. :

We will develop your idea, introduce it to industry,
negotiate for a cash sale or royalty licensing!

Send for our FREE “Inventor’s Information Kit™.
It has a special “Invention Record™ form, an impor-
tant brochure: “Inventions—Their Development, Pro-
tection & Marketing”, and a Directory: “500 Corpora-
tions Seeking New Products™. (It also tells you why
we're known as “'the idea people’.)

RAYMOND LEE ORGANIZATION.
230 Park Ave., New York, N.Y.10017
l |(212) 686-8500

¥es, 1I'd like to find out how to take action on my
I idea. Please send me your FREE Inventor’s Kit™ A-]

l Name l
l Address
Ciy State Zip l

NEW YORK BOSTON CHICAGD GEMEVA SAN FRANCISCO fn:ﬂﬂ:l'!
MOMTREAL LOS ANGELFS wANCOUVER DALLAS RANSAS CITY
o RN e SN e S A RS

tplease Prnt)

DIESEL &
CONSTRUCTION
MECHANICS
ARE IN DEMAND

for the Heavy Construction and
Road Building Industries. Write
for details concerning our
1rlining program or Phone

[ UNIVERSAL DIESEL & CONSTRUCTION i
| MECHANIC SCHOOLS, Dept.PM :
1 1901 N.W. 7 Street/Miami, Fla. 33125 -
| Name Age |
| Address

| city State i
| Phone Zip

PRESCRIPTION EYEGLASSES

BY MAIL

direct from
manufacturer

Your own doctor's prescription will be

filled, or your present lenses duplicated,
The latest fashions. All types of lenses available,
Accuracy and perfect fit absolutely guaranteed.

SEND FOR FREE FAMILY CATALOG. TODAY! A
Est. ".
1959

PRISM OPTICAL INC.
Dept. M-24 135 West 415t 5¢., N.Y., N.Y. 10036
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LETTERS
{Continued irom page 12)

desired; just be sure there’s not more
than 52 inches between legs.

“Once the bench is finished, you can
custom-build eabinets, shelves, drawers and
the like to fit below. Have at least one
woodiworker's vise at either right or left end
of the apron, If you plan to do a lot of
woodworking, install another vise at one
end of the bench, along with holes drilled
in the benchtop for beneh stops 8o you can
work with long boards.”

| Fast curing weakens concrete

As an architect, I would like vour readers

. to know that there are very serious side

effects resulting from CO: in contact with
curing concrete (Secience Worldwide, page
52, Feb. PM).

Two major results of the consequent
weakening of the surface of concrete are:

1. Excessive dusting which means the
surface wears off quickly with the result
that the floor is always dusty.

2. Vinyl tile will not permanently adhere
to the surface since it is really in contact
with a potential layer of dust instead of
solid concrete.

HALIFAX, N.5. HARVEY FREEMAN

Now those skills are known

I found your Dutch Mini Barn plans (page
64, Aug. 72 PM) quite useful for the
basic framing and cupola of my garage. I

enlarged it to 14 by 20 feet and used lap

siding and roofing shingles to mateh my
home. The interior is completely insulated,

wired, paneled and the ceiling finished.
Total cost excluding concrete slab was $960
and construction time was 10 weeks. Not
bad for a practicing surgeon with no
known carpentry skills.

PETERSBURG, VA. CHARLES A, CARANNA, MD.



oynaco

the finest amplifier

400 watts “‘rms"’ power (600
watts @ 4 ohms); 1000 in2. of
heat sink plus space for optional
fan; more complete protection

for both amplifier and speaker
than any other amplifier; and
sound quality without equal.
Optional illuminated meters.
$599 assembled, or build the kit
in 3 or 4 evenings and save $150.

olynaco nc.

Division of Tyco Laboratories

3060 Jefferson St., Phila., Pa. 19121
Also available in Canada from

DYNACO OF CANADA, LTD.

number
onein
loudspeakers

the
A-25 has well
over 500,000

happy owners

Dynaco speakers have been
the most widely reviewed and
enthusiastically recommended
of all loudspeaker systems.
In just 5 years the A-25 has
become the most popular
speaker in the world.
Consumer test facilities, hi fi
magazine reviewers, music
critics and owners all praise
its articulate, natural sound.
It's surprisingly close to
perfection, yet well

below $100.

Please send complete test reports and full spe-
cifications on all Dynaco amplifiers, tuners and
loudspeaker systems.

Mame

Address

S P
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Allis-Chalmers.
Our big ones

work the globe.

Our little ones stick

Home is where total yardpower from Allis-Chalmers really comes
into play. With a lineup of six lawn and garden tractors—8 to
194 hp—ready to groom any lot to perfection. And every tractor
we make has built-in versatility with front, center and rear moun-
ted power-driven attachments. After all when you make a sizeable
investment in a tractor, you want to do more than mow. That's
why we offer a full range of attachments for tilling, hauling, com-
posting, dozing, sweeping, snow throwing and more.

Smaller lot? That doesn't mean you have to settle for less
yard-power. We offer a choice of both a 5 and 8 hp riding mower.
Both designed with plenty of power, stability and handling to
make your lawn care a real pleasure. Or do yourself a good turn
around the yard behind one of our four rotary mowers. Four
models 19" and 21" cut.

Look over our brand of yardpower at your Allis-Chalmers
dealer. You'll find our little ones can handle some mighty big jobs

ALLIS-CHALMERS

OUTDOOR & LEISURE PRODUCTS

BOX 512, MILWALUKEE. Wi 53201

POPULAR MECHANICS

PUBLICATIONS wo RTH
WRITING FOR

POPULAR MECHANICS
COMPLETE GARDENING
GUIDE. First we assembled
'every bit of information you
need to make your lawn and
garden beautiful. We con-
densed these basics to their
Then we added

more than 20 fact-filled ta-

essentials.

bles and charts, and scores
of show-how drawings. Final-
ly, we printed this vital ma-
terial on heavy plastic-coated

cards, and spiral-bound them

together.

You'll be amazed at the
'vast amount of information
packed into your COMPLETE
GARDENING GUIDE. Plant-
ing dates and depths for all
kinds of seeds and bulbs:
when to prune what, and
how; information on the 56
most popular shrubs, and the
21 best hedges;

' ground covers; how to lay

all about

L flagstone, patio blocks, bricks;
to build decks—and
much, much more,

To order, send $3.95 (check
or money order) to: Popular
Mechanies, Box 1014 (Dept.
| GG), Radio City, New York,
N.Y. 10019 with your name

how

| and address.
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#1974 R. J. Reynolds Tobacco Co.
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=
h
ot i
The Original Length.
Others have added millimeters.
filters and traps, but nobody
ever found a way to pack in The Original Blend.

more flavor than the original The original measure of

Camel a cigarette was taste. So we
blended the Burley, Virginia
The Original Camel. and Turkish tobaccos that

His name was Old Joe and he
was just another face with :
Barmum & Bailey. Our artist y .
sketched him. and 60 years i
later Old Joe remains world
famous as the symbol of the
finest cigarette made

deliver the most taste.
Result: Camel, still the best
tasting cigarette in the world.

Lr[,'&
£ 28 'Tlg
The Original e
s P 5 Rt
Disappearing Pyramid. Q1 ¢'I. TS
Once we took this pyramid out Ape ﬁ.,* f"fes
to give Old Joe more walking room s P Iy
Several tons of angry mail later, it was
back in place forever

You don't change
a good thing.

Narning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health

25 mg. "1ar” 1.6 my. nicotine av. per cigarette, FTC Report SEFT.73.



THREE FROM PM

POPULAR MECHANICS PICTURE-TOOLS are a great new idea to

take the confusion out of what goes where on workshop tool panels.

The complete PICTURE-TOOL KIT consists of seven big sheets
(9% x 1134 in.) of a special heavyweight paper with a pressure-sensi-
tive adhesive on the back. On each sheet are beautiful drawings of
hand tools and portable power tools—all (74 in total) you're likely to
have in your shop. Most are full size; the others are only slightly re-
duced.

Each of the PM PICTURE-TOOLS is carefully diecut. You simply
peel it off the backing paper and apply it to the proper spot on your
panel. Once the PICTURE-TOOLS are in place, you’ll know at a glance
exactly where each tool in your shop belongs.

To order, send $3.95 (check or money order) to: Popular Me-
chanics, Box 1014 (Dept. PT), Radio City, New York, N.Y. 10019 with
your name and address.

POPULAR MECHANICS COMPLETE GARDENING GUIDE. First
we assembled every bit of information you need to make your lawn and
garden beautiful. We condensed these basics to their essentials. Then
we added more than 20 fact-filled tables and charts, and scores of show-
how drawings. Finally, we printed this vital material on heavy plastic-
coated cards, and spiral-bound them together.

You'll be amazed at the vast amount of information packed into
your COMPLETE GARDENING GUIDE. Planting dates and depths
for all kinds of seeds and bulbs; when to prune what, and how; infor-
mation on the 56 most popular shrubs, and the 21 best hedges; all
about ground covers; how to lay flagstone, patio blocks, bricks; how to
build decks—and much, much more.

To order, send $3.95 (check or money order) to: Popular Mechanics,

Box 1014 (Dept. GG), Radio City, New York, N.Y. 10019 with your
name and address.

1973 INDEX AND SHELF WRAPPER. Do you want to find an article
on 17 ways to thiefproof your car? How to build a colonial footstool?
The latest bicycle touring gear? How to remodel your bath?

Your copies of PM are chock-full of such information. Sometimes,
though, it can be frustrating to find the article you want.

The 1973 PM INDEX AND SHELF WRAPPER references and

cross-references all of those thousands of items. You ean find any
article in seconds.

Send just $1.49 to Popular Mechanics, Box 1014 (Dept. PMI), Radio
City, NewYork, N.Y. 10019 with your name and address.
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Train on NTS equipment
for jobs like these:

NTS Home Training gives you new skills for exciting careers.

.lnl:s np:n up for technicians with down-to-earth training.  tioning, Refrigeration and Heating industries will increase
nities and pay are excellent! The Electronics field rapidly in the next few years. re are many excitin
mommg' The Automotive industry is already gigantic  careers waiting for the highly skilled technician. With
mﬂl more than 95 million cars. Opportunities have never  Home Training and valuable NTS equipment, that skilled
been better in the Home Appliance field. And the Air Condi-  technician could be you!

Electronics Air Conditioning /Refrigeration/

Division Heating Division

Ilwlu ll;llled In wror TV & Radio NTS Training will u for
'1 Electronics, S « mgm =, s a Y ; great uppnrturﬁlfes in this ex-

lntUml |nn Industrill Elec- e ™ . panding industry. Equipment in-
tronics, Audio Electronics, or 4% - g = cludes Hermetic Unit Analyzer;

Electronic Communications by P i 5 ; Leak Detector- Enldl:ril'lg Hit

training on solid-state ' ] e Charging - Testi

equipment. Build 315 sq. ; o A ¥ aiimemng Manifold Set wi di

in. Color TV with Digital 1 Al ing and Elercln: va "s.

Varactor Diode Tuning; NTS/GR2000 | § . us Socket-Wrench, Open-

B&W TV; AM/FM Stereo Solid-State | | T 8 % End Wrench, Tube Bender

Receiver and “E'teﬂ; Calor TV sﬂls, and much more.

Choose from three out-
standing courses. Check
the coupon and receive
free color catalog.

S| Drn

| You can be professionally

i B servicing ranges, washing
44_: machines, dryers, and other

household appliances. And

you can start your own busi-

ITh ness as you train! You'll use
the exclusive NTS Circulit

- "o ﬂ" Trainer to increase your expe-
M rience in appliance circuitry. The
» Motor Speed Control Kit gives you

valuable experience with solid-state

circuits. Also included is professional

4-in-1 Appliance Tester that performs many
troubleshooting tasks, and hand tools.

Compu-Trainer; FET Volt-
Ohmmeter; Electronic
Tube & Transistor Tester;
Oscilloscope; Color Bar
Generator; Transceiver and
more. Send today for new
color catalog and details
on all 12 courses.

Mechanics Division

Earn top pay in America's most
important industry. Four courses
cover all new developments in
Auto, Truck and Diesel Mechanics
and include big 109-piece Socket
Wrench and Tool Set, Performance

Kit and other professional diagnostic
equipment. Plus bonus “*hot shop" lessons.
Send today for catalog and complete details.

Classroom Training at
Los Angeles
You can take classroom tI'III'II Aesident and Home Sludy Schools/ Te ical-Trade Training 5
tﬂlsmlﬂ in ﬂ:"ﬂr hlithlm I“fﬂ'm 4000 So. Figueroa 51.. Los Angeles, Calil. 90037
occupies a city block with over a
million dallars in fraining f.;"m'a' Meass rush FREE CATALOG med SAMPLE LESSON for comrse checked below. Mo sbligatien. No salesman will cail,
ﬂiﬂbﬂllncuupnn. Electronics Divisien
[1 Master Courss in Cobor TV Sarvicing [0 Saster Courss in Elactronl: Techasbagy
[m) mﬂm{m“uﬂtﬂﬂﬂil L] Iwdustrisl [isctreabos
'H'I'HrlllTﬂhhg L] Master Course in BEW TV & Radia Servicing [} Computer Elsctronics
Accredited Member: HIEI]M: [0 Practical TV & Radia Servicing [0 Basic Elactresics I
Assoclation of Trade and 5 i Gt s i iniatsaion Emmmmrﬂd—
Technical Em National _ o
Home Study 3 Air Conditioning/Refrigaration/Heating Divisien
(O Master Canrse bn A Contitionieg, [ Nir Contitioning & Heating I
SEND FOR s e O
FREE CATALDG ‘} | Emmamhﬁsmm Smmu:u.mm I
AND LESSON ""ﬁﬁ‘ Home Appliance Division
SAMPLE —» T[] Weme Appiiance Master Tochnicisn's Course gn-mnn-muq I
Mo obligation. No L SART fopfieats e
salesman will call it Age
NATIONAL EEDSCHOOLS | s i
Technical-Trade Training Since 1905 City Stata nip
Resldent and Home Study Schools [] Chack here If interested in vetersn training snder new 6. 1, DU,
4000 So. Figueroa SlL., I [] Chsck f interwsted ONLY in clsssroom irsining ot Loa Anpelen. Dept. 201-054
Los Angeles, Calil. 50037 I I I S S S S S B .
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GRAVELY
gets the best of the
world’s worst

If you think you have a problem lawn, how about this neglected Georgia
mansion? To us, it looked like the world’s worst lawn, a challenge to any
lawn and garden tractor.

But Gravely was up to it. Knee-high grass, weeds, undergrowth, rough
terrain, nothing stopped these rugged tractors and their mowing attachments,

With all-gear drive, plenty 6f power, and the tough construction to take
a test like this in stride, imagine the years of reliable performance you
can expect in everyday use.

Write for our free catalog or see your dealer and let him show

you how Gravely can get the best of your lawn, garden and snow
removal chores. .. even if they're the world’s worst !

8-speed transmission gives 800-series riding tractors right

speed for any job from Vs mph tilling or smow blowing

. crawl 1o 8Yy mph let's-gei-home transport speed.

Positive control withour fluid drive “‘surging’’ or
power losses, no belts 1o slip or break.

QGRAVELY.

A DIVISION OF CLARKEGRAVELY CORPORATION
4105 Gravely Lane, Clemmons, N.C. 27012

Instant forward-neutral-reverse.
Detachable sulky attachment
Sor convertible tractor lets

you walk or ride.

20 POPULAR MECHANICS



HOW TO GEAR DOWN FOR EASIER PEDALING

THE BICYCLE SHOP

BY EUGENE A. SLOANE

ine, expensive bicycles are things of

beauty, but they are almost never de-
signed for the American bicyclist who uses
his bicycle primarily for touring or for long
day trips through hilly country. These Euro-
pean bicycles are really designed for the
racing cyclist, and as such they have close
ratio gears suited to him. Unless you are
also a topnotch athlete in peak condition,
you will need wider ratio gears that will
make it easier for you to pedal up steep hills.
Besides, you don’t tour without baggage,
and that's a real reason for the extra gears,
if you don’t want to admit that you aren't
up to the energy output of a trained athlete.
When you lug 15 to 30 pounds of gear (tent,
sleeping bag, extra clothing, etec.) uphill,
you will soon find there’'s a world of differ-
ence between cycling that loaded bike uphill,
and the same bike with only you on it.

I have cycled through the Austrian Alps,
the Green Mountains of Vermont, the
French Alps, and I was not ashamed to use
my ultrawide ratio gears to make some of
those 15° grades, which from the bottom
looked like a cliff. Sure, a few kids sweated
by me on lower ratio gears, but most evelists
were walking up the hill. Even geared down
so you're pedaling about 70 ecrank rpm,

Basic elements of typical 10-speed bicycle transmis-
sion are: chain (1), five-speed gear cluster freewheel
{2), wide-range derailleur (3), outer chainwheel (4),
inner chainwheel (5), front derailleur (6), rear derail-
leur cable (7), pedal (8), and crank (9).

and going little faster than a slow walk,
cyeling is a whale of a lot easier than walk-
ing and shoving the loaded bike uphill.

Why gears?

A lot of people ask me why all the gears,
and particularly why 15 gears, which I have
on my own touring bike. First, take a look
at a typical transmission system (below,
left). You will see the rear and front de-
railleurs, the rear and front gear clusters
and the chain and cranks. This is the 10-
speed transmission system. A 15-speed sim-
ply has one additional chainwheel up front,
which gives you a higher gear ratio, or lets
vou step down gears in finer steps than with
a 10-speed and still have a wide gear range.

But, still you ask, why the gears in the
first place? Okay, take an automobile en-
gine. Most cars have three or four forward
speeds or gears. That's because an automo-
bile engine has a wide energy range output
compared to a human body, which has a
very narrow range energy output. You can
climb a steep hill or firht a 50-mph head-
wind and change gears only once in a car,
or not all, In a bike under the same condi-
tions you would have to shift gears five or
six times to cope with an increasingly steep
hill or varying headwinds. You don't always
have the same amount of energy available
every day, either. Some days you wake up
feeling just great and ready to do 100 miles
on the bike; other days you just know this
is going to be a loaf-along trip with maybe
50 miles as a goal. (Sure, I said 50 miles;
I'm 57 and a lot older than most of you and
I can do it.) So on down days you don’t
pedal as hard, gear down sooner, take it
easy. After all, cycling is supposed to be
fun, not hard work.

Wide vs. narrow ratio gearing
I define narrow ratio gears as a rear gear
cluster with five or six cogs, with 13, 14, 15,
16, 17 and 18 teeth respectively, used with
a front dual plateau chainwheel with 44
{Please turn to page 22)
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and 52 teeth or close to that. The drawing
shows a six-speed Shimano close-ratio rear
gear cluster freewheel. Nos. 1 through 6 are,
respectively, 13, 14, 15, 16, 17 and 18 teeth

This six-speed rear freewheel gear cluster is a very
narrow gear ratio unit, with gears of 13, 14, 15, 16,
17 and 18 teeth (Nos. 1 to 6 respectively). No. 7
is freewheel body onto which gears are threaded.

cogs. No. 7 is the freewheel body onto which
cogs are threaded.

Medium-range gearing is a rear gear clus-
ter of 13 to 24 teeth with a dual plateau
chainwheel of 44 to 52 teeth. Wide-range
gearing is, at the upper range, a freewheel
with teeth from 14 to 34 teeth (photo) and
a chainwheel of 44 to 52 teeth. I still don’t
believe this latter range is high enough for
comfortable touring where steep hills and
a load of around 20 to 30 pounds is involved.
I used a 14 to 34-tooth rear five-speed clus-

This

freewheel gear cluster
has 14, 17, 22, 28 and
34 teeth. Made by Shi-
mano, this unit has
every other tooth miss-
ing on 28 and 34-tooth
gears, which makes it
easier to shift down
to them.

ter rear with a 32-40-51-tooth triple plateau
(three) chainwheel up front in France re-
cently, and still had trouble with 10° to 15°
grades, of which there were too many. I
did sweat up them, but I sure could have
used a lower gear.

While I was in France 1 attended the
1973 International Bicycle Show in Paris
and ordered a tailor-made bicvele with
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really low gears of 30-40-45 front on which
I will put my 14 to 34-tooth five-speed clus-
ter on the rear wheel. With this gear I ex-
pect either to be able to make every hill I
come to, or take a lot closer look at my own
physical conditioning program. I know a
lot of you younger people will have a good
laugh at this wide gear range, but just you
wait, your day is coming. Meanwhile there
are millions of us over-30 bike tourists who
do need these gears and this article is to
help them install comfortable ratios,

We will discuss how to change over to
wide-range gears in the June issue, with
specifics as to changing freewheel clusters,
wider-range derailleurs, longer chains, se-
lecting correct chain length, and how to in-
stall wider range chainwheels. In this issue
we will discuss gear selection.

Today bicyclists use a strange concept to
describe the gear they use. It's strange be-
cause it’s based on the diameter of the old-
fashioned high-wheeler, which was pedaled
at the front wheel and so had a one-to-one
gear ratio., That is, for every turn of the
pedal, the wheel would make one turn, This
resulted in “gears” designated as so many
inches of the front wheel. Obviously, the
bigger the wheel the faster the bicycle
would go, if the rider could supply the mus-
cle power and had long enough legs. As the
original two-wheeler progressed, its front
wheel became larger until it reached the
tallest and strongest man’s limits of
strength and inseam measurement, Because
high-wheeler speed was related to front-
wheel diameter, bicyclists today use this
inch measurement, but have to make an
awkward computation to do so. A gear chart
is used, the formula for which is:

Front gear teeth
Rear gear teeth

For example, my new bike's low gear
is 34 teeth, the low front gear is 30
teeth and my wheel diameter is 27 inches.
Thus my “gear” would be :—%-x 27 which
gives me a “gear” of 23.8. With this
gear combination, a better measurement
would be gear “ratio” which is simply
the front gear divided by the rear gear or,
30
34
for every pedal revolution, I have a rear
wheel revolution of .88 times. My high
gear is a rear of 14 and a front of 45
which according to the formula gives me

(Please turn o page 24)

x wheel diameter.

—a gear ratio of .88 which means that




This spring, Homelite

is picking up the tab for

If you buy a Homelite
riding mower any time between
now and May 25, we’'ll give you
a S$74.95, five-bushel capacity
grass catcher, free.

What's the catch? There
isn’t any.

You can choose from the
Homelite 5, 7 and 8-horsepower
models which are attractive
enou%]in themselves.

ey all have anti-scalp

picking up the grass.
_ - .

S e e e Ay TN
mower decks that conform to
the surface of your lawn for
more uniform cutting.

The RE-8 lets you shift
from forward to reverse without
a clutch pedal. So the back
wheels don't spin out and neither
does the grass under them.

Electric starting is available.
And all three come with various

HOMELITE’
RIDING MOWERS.

i

Sk TRl

comfort features like adjustable
seating, effortless steering and
pneumatic tires.

To get in touch with the
Homelite dealer nearest you,
see the Yellow Pages, or
call 800-447-4700 (in Illinois,
800-322-4400), toll free.

You can have from now
until May 25 to take advantage
of the free grass catcher offer.
And rake in a savings of $74.95.
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LATHE—MILLING MACHINE
DRILL PRESS—POWER SAW
GRINDER—AIR COMPRESSOR

FOR:

THE HOME SHOP

MAINTENANCE DEPT.

PROTOTYPE WORK
A complete shop In one machine. Unique “‘square pillar"
design makes It as tair to use as 6 separate machines at a
cost and space far below Individual machines. Just one of
a series of tools *ve@ never seen that are in our New 1974
ERAF‘IEHAHSHIP ATALOG. Send $1.00 to help cover printing

postage

%@ CALDWELL INDUSTRIES
- ; BOX 170 ‘Luling, Texas 78648

How to
buy your

new hoat
without
going under.

Finance it at your credit union.
You'll find their low annual per-
centage rate helps keep your fam-
ily budget afloat. There's a mini-
mum of red tape. Many times your
signature is all that's required. Al
your credit union, you're more than
a customer, You belong.

Join your credit union.
it's where you belong.

For more information wrile to -~ m—
your slale's Credil Unign - 4

League or Crodil Union Mat JLT o
Assac,, Inc., P. 0. Box 401
Madison Wisc, 53701 i
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(;—f x 27) a “gear” of 86.8 and a gear ratio
(45) of 8.2, so the rear wheel turns 3.2

14
times for every pedal revolution,

We do not have room to give you a com-
plete “gear” table, but you can make up
your own and even go one step further and,
once you have figured your “gear,” com-
pute how fast you will travel in each gear
at a particular pedal rpm. For instance,
it's vital you learn to twiddle the pedals
fast, and use a gear that lets you do this
comfortably. If you use a big gear and
strain at the pedals, turning them slowly,
you work a lot harder than you need to.
Try to keep a steady pedal cadence of at
least 70 crank rpm. .

To figure out how fast you go in any
gear at any pedal rpm, use this formula:
Pi x “gear” x erank rpm x 60.

63,360
At my lowest gear, using this formula,
3.1416 x 23.8 x 70 (crank rpm) x 60
63,360
1 will travel at the breathtaking speed

| of 495 mph. That's still a lot better

than walking up those hills. At my high-
8.1416 x 86.8 x 70 x 60 I will
63,360

est gear,

“be traveling at 18.1 mph, which is a pretty

good clip. Don’t count on doing it "unless
you are in prime condition and under 30.
Again, let me stress that you should not
think of bike gears as you do car gears, A
lot of people ask me, “How fast can you
go?” which is a nonsensical question. My
answer is downhill, uphill, on the flats, with
a 20-mph tail or headwind? Give me the

 conditions and T know how fast I can go in

the gear required for these constantly
changing variables of road grade, wind
velocity and my own condition of the mo-
ment. You should be able to average 12 mph,
say, on a day trip of 50 to 80 miles or so.

You should make up your own set of gear
and speed tables. Here are two abbreviated
tables for my own bike, and if you use the
same gears you can use this table. For a
complete set of gear tables please see the
chapter on Gearing in my book The Com-
plete Book of Bicycling ($9.95, Trident
Press, 342 pp).

As noted earlier, next month we will
discuss in detail how to convert to a wider

(Please turn fo page 28)
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DO IT FAST-DO IT EASY! £ - o
You Can’t Name Anything , | cwsioem
This Saw Won’t Cut! [ © THE TROUBLE SAVER
-/  NEVER NEEDS
STEN CARBIDE | p SHARPENING

REVOLUTIONARY TUNG

SLICES
THROUGH
ANYTHING

WOoOoD PLASTIC
RUBBER BRICK
CERAMIC BRASS
MARBLE GLASS
CEMENT SLATE
etc...etc.

...0r your money back!

The most incredible, versatile saw any home handyman
can own...SUPER SAW...the fantastic new tungslen
carbide saw that cuts through anything. .. even
cement and glass! The everything saw that's the
answer 1o a hundred jobs around the house. Cut
and trim bricks, slice rubber like a hot knife
through butter, shape slate or marble for the
patio...cut glass, crockery, hardest wood...
there's NOTHING you can name that this saw
won't cut. The secretis in the incredible power
of tungsten carbide permanently imbedded
in the blade.Nothing can stop it.. . NOTHING!
Never needs sharpening... NEVER! Always
ready to tackle any job... ALWAYS! We can't
say enough about SUPER SAW...you try it

ACTUAL
SIZE

SUPER SAW - ROMAR SALES, Dept. RS-737
227 EAST 45th STREET
NEW YORK, N.Y. 10017

Yes, 1'll take the challenge and try the SUPER SAW for 10
days, with the understanding that if it won't cut everything
you say it will, | can return it for a full, prompt refund.
Enclosed is check ar m.o. for &

[] Tungsten Super Saw 16" (13477) TH.Y. Residents
at $9.98 plus $1 postage & handling. " Méses Tl

[J save: 2SUPER SAWS for only $19.00 postpaid.

yourself for 10 days and if it won't cut (I Save $3.00)

everything we say it will ... and more... NAME

return it for full refund, no questions

asked. No job’s too tough... ADDRESS

for SUPER SAW. CITY STATE 21p
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$17,000. That’s about what it costs us to train
you in the Navy’s Advanced Electronics or
Nuclear Power Programs. But the value of that
training to you... who can say?

It will enable you to operate and maintain
the most advanced electronic systems or
nuclear power plants. Skills that, in this
nuclear age, should point you toward a
fulfilling career. In the Navy or later on.

To qualify, you need a high school diploma

and a good head, as well as good hands and

a real desire to stick with thorough and
sophisticated training. And a willingness to do
your share of the housekeeping chores.

So the answer to the $17,000 question is
really up to you. Think you can meet the
challenge? Talk to your local Navy Recruiter.
Call us anytime (toll-free ). 800-841-8000.

Or mail the coupon at the right.

Zip

Date of Birth
Phone

State

(Please print)
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0: U.S. Navy, Captain Robert W. Watkins
NAVY OPPORTUNITY INFOREMATION CENTER

P O. Box 2000, Pelham Manor, N.Y. 10803
Please send me more information on: [J Advanced Electronics Program

O Nuclear Power Program [ Other Navy career opportunities.
800-342-5855. Call collect: in Alaska—272-9133, in Hawaii—533-1871.

Or call 800-841-8000 toll-free (anytime, any day). In Georgia, call

| Name
Address
City

[
I

Be someone special. Join the Navy.
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Your Own

Btart in sparetime: bulld &
money-making full-time busi-
ness in your or base-
ment. We'll start rnu in
business with Minimum in-
vestment. Yourearnings easily
cover the low monthly pay-
menis. =harpening saws is an
important service in any
neighborhood or small 'lawn—-
You can earn 35 o

hour sharpening hand, h.l.nd
or circular saws.

No Experience! No Selling

The easy-to-operate Foley Saw Fller is automatic—it does
the job for you. You can be doing business the day after
you recelve your machine. And with a saw filing businesa
customers will come to you. No door to door selling! You
are supplying a much necded service. If you'd like more
Information about this unigque husiness opportunity, return
coupon &nd we'll send you complete information.

— e E— S S S S S — — ———_—1

Foley Manufacturing Co.
|
516-4 Foley Bldg., Minneapolis, Minn. 55418

Send for FREE information on Money-Making
l facts about the sharpening business.

| name
| aooress

— e e e e = E— = S

NOW AT BIG SAVINGS!

Send Just §1 for 'l-', & iInstructions to bulld eholes
of: (A) Grandfather, (B) Steeple, (C) Grandmother—
plus information-packed catalog of movements, dials,
rﬂ: & kits to build these & I other fine clocke All

lans—3§2.50. Catalog alene—25¢.

MASON & SULLIVAN
Dept. I'Ill Dstenilie. MA 02655

N CAMADA
Colonial Tl.u. Waterioo, Ont.

Crafted in old World tradition,
these fine benches are made of
SOLID Danish Beech — not
veneers. Features built-in
horizontal & built-in vertical
hold vises, adjustable surface
holds by means of steel dogs.

FOR FREE ot Tool Tray. Steel spindles.

|
1 11
TODAY |4/
|

49" Hobbyist, 60" or BO" Ad-
vanced Amateur/Professional
models. One folds for storage.

Craft Products Div., Leichtung & Galmitz, Inc.
5187 Mayfield Road - Cleveland, Ohio 44124
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gear ratio more suitable for cycle touring
in hilly country, without breaking your
back and with fun. Meanwhile, have fun
yourself with Tables One and Two and learn
how to use them and make up your own

tables. * &k
Gear table Table 1
No. of teeth No. of teeth in chainwheel
in freewheel 30 40 45
14 579 771 86.8
17 476 635 TI.5
22 368 491 55.2
28 289 38.6 43.4
34 238 318 357

To find the “gear™ relating to the number of teeth in
rear and front cogs, first find the number of teeth in
the rear gear (left column), then the number of teeth in
the front gear (top row) and underneath that number
find the “gear” of that combination. For example you
have a 14-tooth rear gear and a 40-tooth front gear.
Where these lines meet you find 77.1, which is the
“gear" you're looking for. This is a very abbreviated
table which will probably not contain the gears you
have. Compute your own combination with the formula:

Front gear

‘Rear gear
If you have a 44 front and a 14 rear combination with
27-inch wheel, the calculation is:

x wheel diameter

g X 27 = B4.857T141
Rounded off to two decimal places, your gear is 84,86,
Cadence chart Table 2
Gear Crank (pedal) rpm
(From &0 70 80 20
Table 1)
238 4.24 mph 4.'! mph 566 mph 6.37 mph
289 5.15 6.89 T7.74
na 567 I.G! 7.57 8.51
357 6.37 7.43 8.50 9.56
36.8 6.57 7.66 B.76 9.85
386 6.80 B.04 9.20 10.34
43.4 71.75 9.04 10.33 11.62
476 8.50 9.91 11.33 12.75
49.1 B.76 10.23 11.69 13.15
552 9.85 11.50 13.14 14.78
579 10.34 12.06 13.78 15.50
63.5 11.33 13.20 1511 17.00
7.5 12.78 1489 17.01 19.14
71 13.76 16.06 18.35 20.64
86.8 15.50 18.08 20.66 2324

Find out how fast you are going by starting with your
“gear” (first table) in the gear combination you are
using at the pedal rpm you are pedaling. From this
table, with a “gear” of 23.8 at 70 crank rpm you would
be traveling 4.96 mph. Chances are this table will not

| cover your gears, so compute your own with this

formula: Mph = 3.1416 x gear x pedal rpm x 60

= 63,360. If your “gear"” is 26 and you're pedaling al

70 crank rpm, your mph will be 5.41:
31416 x 26 x TOx 60 5.41

63,360
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sler mtroduces anew era

in outboard performance!

Engineered for maximum fuel efficiency and economy!

oor 1974, Chrysler has put together one

T the most exciting, innovative outhoard
mes ever 1o hit the water
mand-new models that prove nobody can

including 6

smck so much power into so little space
s Chrysler.

Our new lightweight 5-hp. Swinger
arries and stows like a 4, vet it packs
=arly the displacement of a 6. Qur
oo-Profile ( 1 5-cu.-in. displacement)
rovides enough power to get a voungster
ap on skis. The new 3-cylinder Chrysler 75
=livers more horsepower and displace-
seent than any other comparable 3-
Iwlinder model. High compression. a
uuffed crankcase, and race-siyle porting
«=lp the new 90 deliver the highest BIA-

certified hp. ever in a 3-cylinder outhoard.
Ihe fast-moving | 35 is the highest BIA-
certified hp. production outhoard ever
offered. And the all-new Super-Charged
60 introduces a new era in outboard
design. (See above.)

All told, Chrysler covers the waterfroni
with 67 different models.
engineered for guick starting. smooth
operation and easy maintenance with
Chrysler advances like exclusive Fuel

And every one is

Saver Cruise Control to reduce fuel
consumpiion up to 25%

Stop by and see them yourself—at your
nearby Chrysler Crew dealer’s. Pick up
vour free copy of the 1974 Chrysler

Boat Buving Guide, too.

“harged 60 is the most
powerful BIA-certified 2-cylinder out-
board anywhere! Packed with more
Chrysler engineering innovations than any
other outboard in Chrysler history:
MAGNAPOWER Il, an advanced C-D
ignition with only two moving parts;
SUPER-POWER-CHARGING,
flow fuel-charging system that provides
optimum performance throughout the
entire speed range; precision-tuned carbu-
retion and exhaust: separate coils for each
cylinder: and much, much more,

adirect-

Engineered to make things
easy for you!



QUESTIONS ANSWERED

HOMEOWNERS’ CLINIC

BY W. CLYDE LAMMEY

Inefficient fireplace

Even though I keep a good high fire, my
fireplace doesn't put out much heat. What
alteration must I make to get more return
from the wood consumed?—Stephen Dros-
check, Eagle, Colo.

What kind of wood do you burn? It could
make the difference. The hardwoods such as
oak are best; they are hottest and slowest
burning because of their density. The light-
er soft woods burn brightly and quickly, but
with a relatively low heat output (and more
soot accumulation in the chimney). Manu-
factured “logs” made from paper are usu-
ally better “heaters” than the soft woods
and even some hardwods, such as birch.

You may have your damper open farther
than necessary. This can rob you of heat.
Once the fire is going well, close the damper
as far as you can without getting smoke in
the room. If your fireplace is of average size
and you burn hardwood and use the damper
properly, and heat output still seems low,
you may wish to have a contractor examine
the fireplace.

Cracks in flooring

I live in an old house with wide floorboards.
the cracks between the boards being about
1% in, wide, I've tried various fillers, No
good; these break up. What can I use to fill
the ecracks permanently?—John Stanlow,
Reading, Pa.

Slight movement of adjacent boards will
tend to break up ordinary fillers or caulking.
Assuming the boards are butted—not
tongued and grooved—I know of a case
where cracks were filled just below flush
with the artificial rush used in caning chair
seats. Then the cracks were filled flush with
white lead paste colored to mateh the
boards. Ample dryving time before use must
be allowed. Another method is ripping thin
wedge-shaped strips from matching wood
and tapping these into the cracks edgewise,
Then the floor is sanded and refinished.

3o POPULAR MECHANICS

Quandary over clippings

With the mowing season here, I want to
know whether I should remove clippings
with the catcher on my power mower or
leave them on the ground instead. Some
advisers tell me one thing, some say the
other. Who's right?—H, Adams, Lansing,
Mich.

It isn't entirely a question of right or
wrong, ves or no. There’s a rule of thumb
that has gained wide acceptance: If the
clippings are bunched, or visible, after dry-
ing 24 hours or so on the ground, they
should be removed. Otherwise, short clip-
pings resulting from frequent mowings
may be left as a mulch, particularly when
the end of the mowing season nears.

Objectionable house odor

Recently I bought an old home of 11 rooms,
and I've done as complete a renovating job
as I know how to do. But still, objectionable
odors are permeating the whole place. Do
you have any suggestion?—John Rusman,
Palisades Park, N.J.

If this house has been closed, unlived-in
and unventilated for a relatively long time,
the conditions that develop over such a
period of time were ideally favorable for the
growth of mildew, whence comes the persis-
tent musty odor. Perhaps the only practical
further step is to serub everything scrub-
bable with a strong solution of trisodium
phosphate (caution: wear rubber gloves and
eye protection), then paint everything
paintable—walls, ceilings and woodwork—
with aluminum paint, followed by a primer
and a finish coat. If the carpeting is old,
discard it and lay new material. * &k

Do you have a home maintenance or repair problem?
Send it to Homeowners® Clinic, Popular Mechanics,
224 West 57th St, New York, N.Y. 100719. While
fetters cannot be answared individually, problems
of wide interest will be discussed in this column.
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.Spend a mllder moment
with Raleigh.

\And discover really satisfying tobacco taste. l_ntroducing :
Raleigh Extra Milds
On target! These 7-power 35mm

center focus Bushnell Binoculars Mild natural flavor
bring everything closer. Field: Lowered tar
345" at 1000 yards. Yours with

carrying case for free B&W ® BROWN § WILLMSON TOBACCD COM:
coupons, the valuable extra on Warning: The Surgeon General Has Determined

every pack of Raleigh. That Cigarerte Smoking Is Dangerous 1o Your Health.
To see over 1000 gifts, write

for your fr‘EE.f Gif‘t Catalng: Extra Milds, 14 mg. “1ar,” 1.0 mg. niconing, av. per cigarette, by FIC
Box 12, Louisville, Ky. 40201. method, Filter Kings, 16 mg. “tar.” 1.2 mg. mcotine: Longs, 18 mg.
“tar,” 1 .3 mg. micotine, av. per cigarette, FTC Repon Sept. 73
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BY BILL McKEOWN

ALL OUTDOORS

Saving energy outdoors

This month let’s take time for a look at
some excellent new aids for stretching
energy outdoors. Leading suppliers are
losing no time turning the engineering and
ingenuity that created great gear into
ways, now, to make it even more efficient.
Industries that developed engines you can
carry in one hand, boats requiring prac-
tically no maintenance, campers with liv-
ing room bedroom and kitchen sink, plus
off-road rigs that make like mountain goats
are figuring how we can get along on less
fuel and money.

Recently they’'ve been putting it on the
line in pamphlets, booklets and instruction
sheets now available at local dealers and
directly from the companies. Economy
methods range from useful basic hints we
know and have forgotten—to intricate fuel-
metering machines that might cost more
than the money saved. Any tip today is
worth considering, however. Here is a
roundup of some of the suggestions. See
vour dealer, or write some of the manu-
facturers mentioned for more helpful data.

Obvious first step for any kind of econom-
ical performance is cleaning up and tuning
up. Replacing tired sparkplugs, inflating
tires to proper pressure, rechecking lube
and alignment, scrubbing the bottoms and
drying the bilges of boats are examples of
normal maintenance we should be doing
already. Then, in addition:

Engines. While it's no secret that cutting
back on speed will reduce gasoline consump-
tion, a number of manufacturers are now
providing performance curves showing
when, and just how much. Apache camning
trailers, for example, have provided their
dealers with figures from the Detroit Test-
ing Lab showing that a Ford Pinto towing
the Apache Eagle 4 model burned only 1.96
extra gallons of gas on a 200-mile trip and
under five gallons for 500 miles. Five addi-
tional makes were tested as well. Checks by
other companies also show that a small car
pulling a heavy trailer burns more gas than
a larger model using less rpm for the same
speed, and that buying a larger car for
towing may be more economical. For the

3z POPULAR MECHANICS

Boat and

Save

More Fuel

Hints in print are becoming available from many manu-
facturers and their dealers. This set includes: Onan,
Evinrude, Glastron, Johnson, Coleman and Goldberg's.

average driver, a fuel-flow meter and ta-
chometer can pay off.

Marine engines usually need to be mea-
sured in relation to the hulls on which they
are mounted, although OMC stern drives
have come up with some efficiency curve
figures available in their booklet. (A cut of
1000 rpm could lower speed 26 percent, gas
burned 71 percent.) Aquasport has run
performance tests showing, for instance,
that backing off from 4400 rpm to 3000 with
a 140-hp MerCruiser in its 19-footer cuts
fuel consumption just about in half.

Pamphlets available from Johnson and
Evinrude outboards point out that backing
off 20 percent from full throttle can save
up to 40 percent in fuel, and that a big
engine at cruise throttle can burn less gas
than a smaller model wide open at the same
speed. A larger model may be a better buy,
in some cases, because of the speed and
power it has in reserve. Proper trim and
propeller selection are outlined in the book-

(Please turn o page 34)



Coleman Coolers and Jugs:
backyard to backwoods, cold you can count on.

Camping, picnics. boating, ballgames, backyard get-logethers however
you enjoy the greal outdoors, Coleman coolers and jugs help you keep
your food and drinks cold and fresh

And now Coleman gives you a broader choice than ever: 14 colorful
models, plastic and melal, that are buill to work overfime holding thecold

Take Colemans rugged Poly-Lite”™ plastic coolers. Four light-weight
heavy-duty coolers with high-density Polyethylene case. Choose
friction-fitting hinged or removable lids, sizes from 30- to 75-quart
capacily. You won 1 find a cooler easier to handle or care for.

Or Coleman s dependable Snow-Lite” metal coolers, long the
standard for portable refrigeration. Six models that feature
durable steel cover, baked enamel finish, rust-proof plastic
base. Insizesirom colossal 80- lo convenient 28-quart capacity

And Coleman Snow-Lite® jugs: four models that hold from
one 1o three gallons. Each has rust-proof plastic base,
an inner lid that doubles as a cup, and Fast Flo faucet

that emplies a gallon a minute

All Coleman coolers and jugs are made with Poly-
urethane insulation. The same kind you find in a
5600 refrigerator. All liners are one-piece plastic,
So theyre easy to clean, won'l leak or stain

Backyard 1o backwoods, Coleman can fill
your cooling needs

Ask someone
who has one.
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FREE BLUEPRINTS and TRIAL LESSON
—for your greater success in Building

Beginners, craftsmen, even foremen and super-
intendents, have sent for these free blueprints
and trial lesson in Plan Reading as a means of
trying out Chicago Tech's home-study Builders
training. Learn how you can master Plan Read-
:-T—Esunuhng—and the practical details of

types of construction in your spare time at
home. Mail coupon below today—see how you,
too, can prepare [or a better job—higher income,
or start your own contracting business,

CHICAGO TECHNICAL COLLEGE/School for Builders
2000 S. Michigan Avenue, Chicago, Ill. 60616

———— i —————— -

| CHICAGO TECHNICAL COLLEGE o
1 Dept. PM-54, 2000 5. Michigan Ave., Here 1
H Chicago, 1. 60616 1
j Please mail me a Free Trial Lesson, Blueprints and |
 Builders Catalog. I understand there is no obliga- |
j Hon—no salesman will call. :
|

! |
- i
! '

NAME AGE
ADDRESS

- il
—

[ J

Bonair: The get-away-hoat.
Now, get away to instant boating pleasure and get away
from towing and storage problems. Bonair travels free in
your car trunk or camper, sets up in less than 10 minutes,
launches anywhere. Tough, guaranteed hull bounces
safely off rocks and stumps. Amazing speed and stability
with 7.5 to 40 h.p. BIA.

Bonair Bosts, Inc. Suite 20E

155607 W. 100th St, Lanexs, Ks. 56219

r— ------ O — N —— — ﬁ
H Bosta, lnc. Suite 20E
16601 W. 109th St. Lensxa. Ks 88219 :

-1
:D YES, please send my freel

: =y Bonair Fact Kit. [ want to know mun::
. I'ﬂmnm how Bonair can give me new!

FREE FACT KIT fishing and boating enjoyment.

Send for free facts on :

the seven Bonair

models, all guaran- | NAME

Hﬂiﬂ*ﬂﬁt&:'i“mﬂm

why a Bonair out- 1

performs any similar : cITY

size conventional STATE

-----------*—-—----J
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ALL OUTDOORS
{Continued from page 32)

lets, and Evinrude provides an order blank
for its $4 service manual,

Eska notes that a fisherman can make
notable savings. Its five-hp model uses a
third of a gallon per hour at trolling speeds,
and Eska electric outboards, like all other
makes, burn no gas at all.

Fuel economy is being engineered into
motors as well. Evinrude and Johnson snow-
mobiles have announced for 1975 an accel-
erator pump carburetor that is claimed to
imorove gas mileage up to 58 percent.

Boats. Many factors influence the fuel
supply a boat will need—from hull design
to wave conditions—and the sources men-
tioned, plus booklets at Glastron dealers and
from Goldberg’s Marine in Philadelphia
and others outline a number of these fac-
tors. Though every boat differs, any plea-
sure craft plowing along and making waves
uses much more fuel than it might if travel-
ing faster on plane or slower with less wake,

The Boating Information Council reports
there should be no unfair cuts in marine
fuel allocations this summer, but setting up
any boat and trimming it for better per-
formance makes sense, saves money.

Bass Anglers Sportsman Society reports
that it will require all boats taking part in
tournaments to use only motors of the power
specified on each craft’s capacity plate.

Vehicles. Recreational and off-road ve-
hicle owners can cut fuel consumption with
the help of tips from the Automotive Infor-
mation Council and the Recreation Vehicle
Institute provided through car and RV
dealers and garages. Tune-ups, plug
changes, minimizing of wind-resistance and
careful driving will improve mileage, they
estimate, by at least 10 percent,

Summer camps and homes. Electrie, LP-
gas and generator fuel, as well as the two-
cvcle mixes for pumps, chain saws and
power tools, can all be conserved with proper
planning. Onan has a new standby power
system that can be plugged into power lines
of a house ; improved electric sanitation sys-
tems for sewerless camps are in the works.

How to find out about all the energy and
economy shortcuts available indoors, out-
doors and afloat? Glastron, omc, Chrysler,
Bertram, Thermos, Johnson, Evinrude, Cole-
man, Goldberg’s, Onan, Boating Informa-
tion Council are some sources with hints and
tips for the outdoorsman, ok ok



READ '
WHAT THE |
EXPERTS |
SAY ABOUT
THE NEW
HEATHKIT
DIGITAL
COLOR TV
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According to RADIO-
ELECTRONICS, the
Heathkit Digital TV
has “features that are
not to be found in any
aﬂ;&r production color TV being sold in the

“On-screen electronic digital channel read-
out...numbers appear each time you switch
channels or touch the RECALL button...On-
screen electronic digital clock...an optional
low cost feature...will display in 12- or 24-
hour format...Silent all-electronic tuning. It's
done with uhf and vhf varactor diode tuners...
Touch-to-tune, reprogrammable, digital chan-
nel selection...up to 16 channels, uhf or vhf

..in whatever order you wish...there's no
need to ever tune to an unused channel. LC
IF amplitier with fixed ten-section LC JF band-
pass filter in the IF strip...eliminates the need
for critically adjusted traps for eliminating ad-
jacent-channel and in-channel carrier beats.
No IF alignment is needed ever. Touch vol-
ume control...when the remote control is
used...touch switches raise or lower the vol-
ume in small steps.”

POPULAR ELECTRONICS took a look at the
25-in. (diagonal) picture and said it “‘can only
be described as superb. The Black (Negative)
Matrix CRT, the tuner and IF strip, and the
video amplifier provide a picture equal to that
of many studio monitors..."

Furthermore, the Heathkit GR-2000 is an eas-
ier kit-form TV to build. POPULAR ELEC-
TRONICS pointed out that “Each semicon-
ductor has its own socket and there are 12
factory-fabricated interconnecting cables...
The complete color adjustments can be per-

the TV receiver has been broken down to a
miniature plug-in circuit assembly... if trouble
develops you simply pop out the correct board
and check it yourself...Heath provides free
technical consultation, and if you do need
factory service, as we said, the costs are low,
well below that for (conventional color TV) in-
surance protection.”

To sum up, POPULAR ELECTRONICS con-
cluded its study by stating, “In our view, the
color TV of the future is here—and Heath's
GR-2000 is it!"

Why not see what the
experts have seen? The
Heathkit Digital Color
TV—without question
the most remarkable
TV available today.

Mail order price for chas-
sis and tube, $649.95.
Remote Control, $79.95
mail order. Clock, $29.95
mail order. Cabinets
start at $139.95.

Send for
Heat

our FREE 'T4
it Catal
world's largest selection
of electronic kits.

If post-paid card has
beean removed, write:
Heath Company, Dept.
17-5, Banton Harbor,
Mich, 49022,

?

-
.
-
.
.
®
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formed in less than an hour.” HEATH
And here's what RADIO-TV REPAIR said
about service: “...virtually every function of Schiumberger
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There's never
a rough puff
onceyou:
come up to KWL, .
withthe - .~ .~
smooth taste

of extra coolness.’;

A 13 mg.far,
" 1.0mgnicotine

Warning: The Surgeon General Has Determined __ S g
That Cigarette Smoking Is Dangerous 1o Your Health. « S SNSS Now | red tar KGDL Milds

© BROWN & WILLIAMSON TOBACCO CORPORATION Milds, 13 mg. "tar,” 1.0 mq. nicotine; Kings. 16 mg. "1ar.” 1 .3 mg. nicotine.
Longs, I7 mg. “1ar,” 1 .3 mg. nicotine, av. per cigaretie, FTC Report Sept. 73



SOLUTIONS FOR MECHANICAL HEADACHES

CAR CLINIC

BY MORT SCHULTZ

Do-it-yourseilf filter

My 1973 Vega has an 85-hp engine and tiwo-
barrel carburetor., Because I drive a lot on
dirt roads, I replace the disposable air clean-
er assembly far oftener than the 50,000
miles recommended by Chevrolet. This may
not sound drastic to those driving cars hav-
ing “normal” air cleaners, but with the
Vega the filter element is locked inside the
cover 8o the whole assembly has to be re-
placed—naot just the element. This is a £10
part, and I'm wondering if there's a com-
pany that makes an assembly which permits
replacement of the less expensive filter only.
—Ray Fritzky, Jersey City, N.J.

If there is, Ray, it has escaped my search.
But why not try to make vour own “replace-
able assembly”? Neatly cut the top off an
old unit and remove the filter. Find one of
the same size and shape at an auto parts
store, Put it in the can, place the cutoff lid
on top and secure with the holding bolts
that have been provided by Chevrolet to
hold the assembly.

To tow or not to tow

I can't get a consistent answer to this ques-
tion: Can I tow a 2500-pound camper trailer
with my 1974 Volvo 145E station wagon?
If g0, what trailering equipment will I need?
—Don Mosley, Pearl City, Hawaii

Mavbe vou ean’t get a “consistent” an-
swer because your question falls into a gray
area. Volvo of America says that the maxi-
mum trailering weight for vour car is 2000
pounds. The European trailering specifica-
tion for the car is 2640. Personally, I think
you can tow your 2500-pound load without
sweat, but you had better check one thing
first: Hawaii's law, if any, setting down
what weight class trailer you can tow with
your weight of car. Consult the department
of motor vehicles.

As for trailering equipment, as long as
you can get an equalizer hitch that will
fit and handle the tongue load, you're in

good shape. If you get any bear down on the
car’'s suspension, you may want to install a
set of equalizer shocks, but no other “trail-
ering” equipment will be necessary.

Simple solution

My 1971 Dodge Swinger with 225-cu.-in.
engine starts, runs briefly and stalls, How-
ever, if I remove the oil filler cap, it starts
and idles normally. I've replaced the car-
buretor, sparkplugs, distributor breaker
points, condenser, carburetor air filter, gas
filter and PCV valve. I also cleaned out the
inside of the rocker arm cover. I have spent
a lot of money for nothing. Please help.—
Bruce B. Duff, Winthrop, N.Y.

I'm sorry that your pocketbook has taken
a beating, Bruce, especially since the prob-
able cure for your problem costs a few
cents. The trouble, I believe, is a clogged
crankcase inlet air cleaner. The crankcase
inlet air cleaner is part of the car's crank-
case ventilation system. It is that large cap-
like device on the right rear of the engine
which accommodates two hoses: one coming
from the carburetor air cleaner and another
which is the evaporation control system
vent line.

Many owners of Chrysler Corp. cars over-
look the fact that this part should be cleaned
every 12 months. If it gets clogged, idling
will be disrupted.

Disconnect the hoses and examine them.
If they are damaged, replace them. If
they're okay, let them soak in combustion
chamber conditioner (Chrysler part No.
2933500) for no more than one-half hour.
Then you can dry them with compressed air
or let them air-dry.

Wash the ecrankcase inlet air cleaner
thoroughly in kerosene. When it has been
cleaned, invert the part and fill it with SAE
30 engine oil. Turn the air cleaner so excess
oil drains through the 34-in. diameter vent
nipple on top of the part. This is the nipple

(Piease turn to page 40)
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CAR CLINIC
{Conlinued from page 39)

that accommodates the hose from the car-
buretor air cleaner.

conventional tires are “stiff” in cornering
situnations. This fact could have hidden the
effects of the bent wheel.

All you can do now is replace the bad
wheel and forget about it.

Left holding the wheel

My 1972 Ford Pinto ran a smooth 30,000
miles on its original 6.00x13 conventional
nonbelted tires. Then I switched to Miche-
lin 175-18 steel-belted radials and got shim-
my that was traced to a slightly bent front
wheel. The tire company denies responsi-
bility, arguwing that the wheel was probably
bent before and that the more sensitive
radials amplified an existing condition. This
sounds like a cop-out. Do you agree?—Eric
Plow, Carrboro, N.C.

They may have bent the wheel, but then
again they may not have. There's no way to
tell, because the explanation they offered is
valid. Radials contact the road differently
than conventional tires and are more sen-
sitive to road feel than conventionals. For
example, radials are very flexible, while

Corvetie fret

In the last month, my 1969 Corvette has
burned up the internal transistor regulator
of three new alternators, The car has been
checked, but the cause of the burnouts
hasn’t been uncovered. Both my auto elee-
tric shop and I implore you to help.—Dan
Madrid, El Paso, Tex.

The only reasons I see for this are a bad
ground or erroneous hookup of one of the
grounds. There are two grounds: one at the
battery and one from the alternator to the
frame. Double check the battery ground
cable. It should be in good condition and
should be attached tightly to clean connec-
tions.

The ground I would worry about with the
Vette, though, is the strap from the alter-
nator, Make sure that it's there. Make sure
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it is not attached to the car’s body, since
this is fiberglass and would not provide a
ground ! Make sure that the strap is in good
shape and is connected to clean spots at both
ends.

Slowest man wins

Reducing driving speed is supposed to save
gas, I don't see how. Wouldn't we save more
gas by driving at higher speeds to reach our
destinations faster so we can turn off our
engines sooner’—Steven Best, Trenton, N.J.

If you think you can go farther on a gal-
lon of gas by doing it quickly rather than
more slowly, try it, If your car gets, say,
15 mpg at 50 mph, there’s no way you'll get
15 mpg at 70 mph. Increased wind ,resist-
ance would be only one factor acting to cut
mileage. But try it with one gallon in your
tank. Bet you have a nice fast trip for about
the first 12 miles. But you’ll walk the last
three.

SERVICE TIPS -

[0 1974 Barracuda or Challenger owners: If your
car doesn't steer smoothly, it is probably the
fault of a component called the steering-column
pot coupling that lies just above the steering
gear. The thing is probably out of adjustment,
so draw your Plymouth dealer's attention to ser-
vice bulletin 19-02-74C or your Dodge dealer's
attention to service bulletin 19-02-74D. They give
him authority to make the adjustment.

00 1974 Pinto owners: The metallic ringing sound
that vou're getting from the transmission gear
can be stopped if you will have your dealer in-
stall a cardboard-lined drive shaft (part No.
D1FZ-4602-B). The “fix" is discussed in service
bulletin 58.

L1 1973 and '7T4 Chevrolet owners: Watch out how
you pry against the air injector reactor (AIR)
pump. Prying against the housing to adjust the
belts has resulted in destruction of many pumps.
That housing is made of easily deformed cast
aluminum. If you must use a pry bar to get prop-
er belt tension, be sure that you pry against the
cast iron end cover only. * %k

GOT A PROBLEM WITH YOUR CAR? Ask Mort about it. Send your question to Car
Clinic, Popular Mechanics, 224 West 57th St., New York, N.Y. 10019. Letters cannot be
answered individually, but problems of general interest will be published in the column.

If you can tell us what these parts do, we have

a job for you. If you can’t, we’ll teach you.

Their names pretty much describe their functions. If you spotted “A” as being an air-
craft wheel brake piston housing, you were right. If you knew “B" is a hydraulic aileron actu-
ator, part of a flight control system, give yourself 100%. In fact, if you even came close, you're
probably a natural for the Air Force. If you qualify, we can use your talents. And
you can, too—to get ahead quickly.

If you missed the answers, don't be discouraged. We'll teach you what
you have to know. The Air Force has some of the world’s best technical
schools, featuring courses in Electronics, Mechanics and many
~ Best of all, Air Force technical courses are accredited. Those
courses, combined with off-duty college classes, make up the
Air Force Community Coliege Program. CCAF encourages you to
work for a Career Education Certificate...and we will pay up to 75%
of your off-duty classes. The Certificate and accompanying tran-
script of your accomplishments are valuable to civilian employers
and school registrars if you choose to leave the Air Force. Get all the
facts. For the location of your nearest Air Force recruiter call 800-
447-4700. Toll free. In lllincis call 800-322-4400. Or simply mail
the coupon,

Air Force Opportunities Box A P54
Randolph AFB, Texas 78148
Please send me more information. | understand there is no obligation.
Hame sexOM OF
[Fleass Print
3 Address : City.
| ] State Lip Phona
Soc. Sec. ¥ Date of Birth

Look up. Be looked up to. Air Force.
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BY BILL HARTFORD

IMPORTS AND MOTORSPORTS

Sit-down sidehacking

It's not quite a legitimate sidecar like those
featured last month (Sidecars are back!,
page 77, April 74 PM), but it will carry a
passenger in a sitting position. The advan-
tage of the mini-hack sidecar is that it will
fit small and medium bikes of any make and
it's easily attached. The sidecar is priced
under $200.

For more information, write to Speedway
Products, Inc., at 160 East Longview Ave.,
Mansfield, Ohio 44905.

Fresh from the future

There's no limit to what you can wrap in
aluminum foil. This mid-engine sports
coupe has an aluminum-sheet body that was
built to prove it could meet all the beaming
and torsional resistance limits required of
steel car bodies. The “X2036-T4” (actually,
that's the designation of the aluminum al-
loy used) was built by Reynolds Aluminum
with the help of Chevrolet as a Corvette
study vehicle. It was built to prove that
lightweight aluminum can be used for ecar
bodies that are 40 to 50 percent lighter than
a comparable steel body. Less weight means
less gas consumption, of course.

The 2036 alloy was selected because of its
high yield strength and elongation, good
spot weldability and corrosion resistance. It
also lends itself to forming on production
tools the same way as steel. The more com-
plex shapes were formed on the presses with
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the metal hot. An added advantage of a
single alloy is easier recycling than possible
with a mixture of alloys.

The body is integral with the chassis
(monocoque) and spot welding with epoxy
filler was used for most joining. Hang-on
parts like hood, doora, and so on, were
mechanically fastened with aluminum weld
nuts with steel inserts. A primer paint was
used on the aluminum and then the car was
given several coats of conventional lacquer

spray.

Policing the peninsula

Saab 99s have long been used by the police
in Sweden and Finland, but the first 99 to
be used in full-time police service in the
United States is shown below. The police
department of Belvedere, Calif. (near San
Francisco) selected the Saab after consid-
ering its advantages of size, economy and

(Please turn to page 44)




The thirteenth Nova and the first Nova. A 1974 Hatchback

Coupe and, behind it, a 1962 Chevy 11 Nova Sedan

Nova was a sensible car when first
introduced, and it's a sensible car today.

Each year we try to make it better.

This year, for example, along with
some new colors and new fabrics we made
some meaningful mechanical changes,
like a new, improved hydraulic bumper
system.

The Nova Six is a particularly suit-
able car for these times.

While you can reap the economy of a
six-cylinder engine you can also enjoy the
ride, the comfort, and enough space for
five or six adults.

You can even order the extra con-

amn OF LRCFLLENTE

venience of the wagon-like Nova Hatch-
back if you like.
Maybe it's time

you considered the m
newest Nova.

The 1974 Nova.

Nova XIII.

CHEVROLET MAKES SENSE FOR AMERICA.
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Structo’s

gas table-topper...
grills wherever you go

——
(tank mot included)

Whether you're %
off to the beach, :
camping or just relaxin’ at home. Structo’s
gas table topper grills food just the way

you like. It weighs only 21 pounds but
measures 10%2 x 16%2 inches. This con-
veniently compact grill is made of rustproof
diecast aluminum. For a quick-starting,
quick-heating rust-proof grill that can take
it, wherever you take it, buy Structo’s gas
table topper.

0 G

BTRUCID GuvThom SmeG MELET AT Tetseot O

the grills more people grill on

MIGHTY MAC
SHREDDER-
CHIPPER

MODEL 12-P

&
)

Process garden refuse material through a
mighty Mac shredder-chipper for compost
heaps or till directly into your soil. The model
12-P shown above will chip tree limbs up to
3" diameter for valuable mulch. Don't burn
your refuse; recycle it back to the soil.
Process corn stalks, manure, leaves, sod and
flower stems. Write for free literature de-
scribing the Mighty Mac quality line. Amerind
MacKissic Inc., Box 111, Parker Ford, Pa.
19457
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IMPORTS AND MOTORSPORTS
(Continued from page 42)

performance. The four-door, fuel-injected,
automatic transmission model was fitted
with airconditioning and special police
equipment before going into service.

Motorsports '74

The 1974 racing season has started with a
bang—and a whimper. Attendence is strong,
race cancellations have been few and the
new cars are exciting. Race lengths and
practice time have been trimmed, however,
saving even more fuel than requested by the
Federal Energy Office. But drivers and
teams do miss all those practice laps they
used to have to sort out their cars.

The Indy 500, set for May 26 with its
58th annual running, is usually preceded by
a full month of testing. This year, though,
qualifying days have been cut from four to
two, practice days from 19 to 11 and prae-

| tice hours per day from nine to seven.

There'll also be a fuel cut of T0 gallons per
car on race day. Remember, that's meth-
anol, not gasoline, they're burning. The 500
won't be the only event this year: an Indy
5 will be held after carburetion tests, A
two-lap invitational for drivers and celeb-
rities, running—bicycles!

Among the Formula 1 Grand Prix cars
this year, Colin Chapman’s Lotus will espe-
cially stand out: biplane style wings replace

the usual single wing to provide downforce
over the rear wheels. The JPS/9 replaces
the Type 72 Lotus, last year’s winning car.
Drivers Ronnie Peterson and Jacky Ickx
will each have a John Player Special. * % %



3 well-paid skills NRI can teach you at home

inyour spare time.. o e oo

There's a big demand for men who
can service televisions, computers, com-
munications and other electronic equip-

ment. With NRI's
. step-by-step learn-
R ing programs
¢~ - that use fun-to-

" L “ 1'
:' "‘*m do experiment-

ing kits — you
can quickly
prepare for a

:! AUTOMOTIVE SERVICING
ve dollars servicing your own car,
or prepare for a top-paying mechanic's
job. You learn step-by-step with bite-
size texts combining
practical service
work with top
quality pro-
fessional
equipment
that you

— P

. _. The “boom" industry of the "T0s,
= where tens of thousands of technicians
are needed. NRI courses were developed

with the technical

(o y assistance of the
' % York Division
/ : of the Borg-
Warner, a

world leader
in air condi-

TV-RADIO SERVICING/ELECTRONICS

top pay job, or a business of your own.
In NRI's TV-Radio Servicing Course
you build NRI's exclusive New 25" diag-
onal, solid state, color TV set. NRI's
Free Electronics Catalog explains the
14 training programs in =
TV-Radio Servicing Com-
puterized Industrial Elec-
tronics, and NRI's New
Solid State CB Communi- |
cations program.

keep. NRI's Master Automotive Tech-
nician Course includes — at no extra
cost—your own analyzer scope (an NRI
exclusive) and 9 other servicing items.

NRI's Tune-Up and Elec-- j
trical Systems program of- th

fers 8 servicing items. Both
courses give you “hands-on™ .
experience and the chance to
earn spare time money.

3AIH CONDITIONING, REFRIGERATION, AND HEATING

tioning. Training units include a Cir-
cuit Demonstrator for circuit studies; a
Control Simulator for learning electrie
controls. The Master Course has a
window air conditioner for
troubleshooting and your :"-_'H:n
own personal use, Resident !
training at York Institute g -
is optional at no extra

charge.

“Hands-On" Training Pays Off... NRI pio-

APPROVED UNDER G.L. BILL Check G.I. line in coupon.

neered custom-desi kits with bite-gized texts
to make learning at home fun and profitable. You
get professional test instruments to perform ex-
periments and keeN%fur use in servicing. Tens
of thousands of I graduates are proof it's
practical.

Earn $5 to $7 an Hour, Starting Soon . . . Keep

~—RUSH Coupon for ONE FREE Catalog—
NRI TRAINING

3038 Wisconsin Avenue
Washington, D.C. 20016

Pleasa rugsh me ONE FREE catalog checked balow. | under-
stand NO SALESMAN will call. Chack Onty Cne.

_—————-—_-l-li-—-—--l

|

|

|

|

I
your present job while preparing for a top-paying | famans Ml Ratiperation £
job, or your own huBlI:'l'ESB. Wﬂh NRI's profes- | s4e- 0% ?E';_'m:‘ E&‘:’,‘.‘Em‘:"
sional equipment (provided at no extra cost) you | [[] send me tacts on G.1. B
can good money doing repairs for friends. :

MHama

Train with the Leader—NRI . . . NRI's innova- | Fiass P -
tive training lets you ﬁmoeed at your own pace, | Addrss
assisted by your own NRI home training expert. 1 . e

I

NO SALESMAN WILL CALL —— L e
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Motorcycle fever is catching both street and trail Even a mini-  takes in caring for a fine piece of
Because whatever your size— trail bike that can be tucked away equipment that's all his own.

, middle, or small—when you in just about any vehicle except Teaching him some old-fashioned
see the delight someone else another motorcycle. ideas like safety and responsibility.
takes in his motorcycle, you want All consuming attractively small Or seeing the look on his face,
to size one up for yourself amounts of fuel And all selingat  when the other kids are locking

And that’s good. Because attractively small prices—starting  up to him.

whatever your size — big, middle, at only 299* *Sucgested retal price for M- 1M imoded shown shahtly
or small—Kawasaki has a And, if you're a big person, one 3= £08 West Coast POE. State, localtazes, cesler
motorcycle that's just your size. of the most attractive things about
We even have small bikes that these small Kawasaki bikes is w
come in different sizes. Small giving one to someone close to
bikes for the trail. Small bikes for ~ you. Who is also smaller than you. lets the good times roll.
You can have the time of your

life watching your youngster

making lazy circles in a vacant lot.

Discovering the pride he
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QUESTIONS ANSWERED

APPLIANCE CLINIC

BY PAUL MANN

Difficult adjustment

We have a GE automatic coffee percolator
—-I don't have the model number, but the
catalog number is 94P15. It was a gift that
we didn't use until the warranty expired.
Now we find that it perks the coffee okay,
but shuts off before the coffee gets hot
enough. How can I fix this?—Lucas J. Gab-
mpi{:, Tigerton, Wis.

You don't, and here’s why. This particular
percolator is an immersible unit, In order
to get it to make coffee hot enough, vou
have to adjust the thermostat. To adjust the
thermostat, you have to turn the adjusting
screw, But to reach the adjusting screw,
vou have to remove the base. Once the base
comes off, getting it back on properly—so
that the immersible integrity of the perco-
lator is retained—is, as one GE service
manager told me, “one hell of a job.”

In fact, he says, GE service centers gen-
erally won't even try it. Naturally, if the
base isn't reinstalled properly and the unit
is immersed, a short can result.

I have been advised to tell you to return
the percolator to your nearest authorized
GE service center and explain the problem
to the people there. Chances are in your
favor that they will exchange the unit for
you free of charge.

Out of the past

Turn back to the Dec. '78 Appliance Clinic
for a minute, Panl. What you suggested to
E. J. Bussey on diagnosing his electric
range problem (page 24) might have in-
cluded one more step: checking the circuitl
breaker. I had a similar erperience with an
electric oven. After much head scratching.
I found that the double circuit breaker used
for the 230-v, input was to blame. Appar-
ently because of wear, just one of the two
contacts was latching, so that only 115 v.
reached the oven, This was enough to op-
erate indicator lights and so forth, but only
warmed up the heating units. A neighbor of
mine found the same cause for the clothes-

dryer problem he was having, so it doesn't
sound too wuncommon.—S. Black, Akronm,
Ohio

Indeed it isn’'t. Thanks much for adding
this important point.

Beneath the surface

One surface unit of our Hotpoint RF 35-C
electric range is not working. The pushbut-
ton controls function, but the unit doesn’t
get hot. The other units operate perfectly.
What's wrong?—FEdward Kasinakas, Beth-
any, Conn.

One of three things: The surface unit it-
self has gone bad, a wire to the surface unit
has worked loose or has gone bad, or the
switch has gone bad. Have the unit checked
with a continuity tester.

Flapper flap
Our Lady Kenmore automatic clothes wash-
er will occasionally waste a good deal of hot
water. It fills properly, but as the wash cycle
starts, the water drains out, which causes
more hot water to flow in as the machine
tries to maintain proper water level. What's
wrong ?—Harvey G. Hill, New Berlin, Wis.
The key word in your letter, I think, is
“occasionally.” The pumps of many Lady
Kenmore machines possess a flapper valve.
When the washing cycle is completed, the
pump-out phase begins. The timer switch
controlling the circuit in the agitation sol-
enoid opens to stop agitation. This me-
chanically moves a cam bar to disengage
the agitator gear, and, through a mechan-
ical linkage, to also open the pump flapper
valve, The wash water is then pumped out.
If water is draining prematurely on oc-
casion only, I have a hunch that some small
foreign object introduced with a load of
wash has worked its way into the pump. On
occasion, this object is getting lodged under
the flapper, allowing water to drain. The
(Please turn to page 50)
MAY 1974 49




START A MONEY-MAKING BUSINESS
FOR LESS THAN $30!

=

You can have your own lifetime business right at home
+ + »Wwork in spare time . . . and make up to $200 a month
CASH! My FREE PLAN gives you all the facts: How
to start, how to grow. You don't need previous expe.
rience. You don't have to sell. I'll even finance you.
People bring you the work and pay cash. Over 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.

W st Mail Coupon—No Salesman will cail I 7 o
| BELSAW SHARP-ALL CO., Stan Field, Pres.
5 7158 Field Bidg., Kansas City, Mo. 84111

MAKE BIG MONEY

IN EITHER OF THESE TWO FIELDS

gﬁwmcmn-mn.ﬁn
~ - DRIVER
s =% We can train you te eperate
2 the big dies 5 at
i home followed
training at school owned fa-
cilities in Miami, Fla. Ac-
credited Member MNHSC,
Home O

fice — Miami,

APPROVED FOR VETERANS AND INSERVICE PERSONNEL

HEAVY EQUIPMENT
OPERATOR %
Learn to operate crames,
nehs Sudesers, Dackhoes,
trenchers. Study at home

followed by practical train-
ing at school-owned facili-
ties in Miami, Fla. Accred-
ited Member MNHSC. Home
Dffice— Miami, Fla.

r--—-- ___________ — — —

UNIVERSAL TRAINING SERVICE, DepL.PM
1901 N.W. 7 51, Miami, Fla. 33125 = Phone: (305) 642-0800

[0 TRACTOR-TRAILER DRIVER
[0 HEAYY EQUIPMENT OPERATOR

PFLEASE PRINT
Name
Address
City
Zip Fhone Age

I—-—-————————————---—
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APPLIANCE CLINIC
(Continued from page 49)

solution, I think, is to dismantle the pump
and see what's going on inside.

Saving the hard way

Because of the energy situation, I'd like to
bypass the frost-free cycle of my Westing-
house self-defrosting refrigerator. Should
I?—Andrew P. Stirnweiss, South Keni,
Conn.

Not if you want to keep your refrigerator
working properly, you shouldn’t. It takes no
more than two days before the evaporator
coils build up enough frost to affect cooling
efficiency inside the compartment. In a self-
defrosting refrigerator, you see, evaporator
coils are closed in. Self-defrost takes place
every 24 hours to keep frost from building
up. In a non-self-defrosting refrigerator,
evaporator coils are larger and are exposed.
Although frost buiids up, it takes a much
longer time before manual defrosting has
to be done to maintain cooling efficiency.

There is one way for you to bypass the
self-defrosting capability of your unit, but
I don’t think you’ll want to use it: Defrost
the unit manually every day.

Lowdown leak

Our Hotpoint model MW9 food waste dis-
poser has developed a leak from below after
siz years of excellent service. Can the unit
be repaired?—J. Weisman, Philadelphia.

Yes, it can be repaired. But the real
question is: Should it be repaired? The
cause of the problem is probably a defective
seal between the impeller and rotor, Replac-
ing the seal is relatively easy—drop the
lower flange assembly and take off the fly-
wheel, revealing the seal.

But if the leak has continued for some
time, the motor windings may be saturated,
and the motor might soon burn out. Replac-
ing a motor is almost as expensive as re-
placing the entire unit, so examine motor
components carefully first. L &

If you have a question about any appliance, send It
to Appliance Clinic, Popular Mechanics, 224 West
57th St, New York, N.Y. 10019. Sorry, but lefters
cannot be answered individually. Problems ol wide
interest will be answered in this column.




1;alll<terattl;and roar
and what do you have?

These new BolensTractors.

These rugged new 16 hp Bolens tractors are quiet. And then some. Because they're not
just over-mufflered. But re-engineered from the inside out. To cut noise and vibration.
And give you sophisticated new power for every yard and garden chore, With effortless
operator controls, Like Bolens hydrostatic drive that gives you full forward to zero to full
< reverse with one pedal control. 4-position hy-

- draulic attachment lifts. Dual rear

wheel brakes. And Bolens exclu-
sive power locking collar that
clicks attachments in line

with just fingertip pressure.

" All this with your choice of
new twin or single cylinder

16 hp engines. See the com-

plete line of Bolens tractors

and other outdoor power equip-

ment at your nearest dealer, For his
address, dial 800-447-4700 toll free (in

lllinois, dial 800-322-4400), FMC Cor-
poration, Port Washington, Wis. 53074,

+MC




BY ROBERT LUND

DETROIT LISTENING POST

Pontiac naming new compact

Pontiac is sorting through a list of names
for its version of the Chevrolet Vega, a
sure sign the car is ready to roll. Pontiac
produces a Vega spin-off in Canada under
the name Astre. But GM practice is to use
different names in Canada than in the
United States, so the Astre name won’t be
carried over to the American counterpart.

Engineers told to think small

The message Volkswagen has preached for
vears—that bigger, heavier, more compli-
cated, more expensive do not necessarily add
up to better—has really penetrated Detroit
this time. For years, engineers working on
the low-price cars have looked to the high-
price cars for ideas and inspiration. As
soon as Cadillac, Lincoln, Imperial et al
came up with something new or different—
never mind if the innovation was better—
the guys working on the low-price Chevys,
Fords and Plymouths tried to copy it, to
come up with a poor-man’s version of the
same device or development. It was the
drift-down approach to engineering.
Now, with the energy and fuel shortages,
the trend to smaller cars and all the other
fact-of-life dilemmas confronting Detroit,
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the worm has turned, the pyramid has been
up-ended and is standing on its peak. The
engineers assigned to the big cars are look-
ing at the less expensive cars to find ways
of building them smaller and better, to save
weight, save money and to simplify.

AMC may get VW Wankel

There may be a deal brewing between
American Motors and Volkswagen. Here's
the story: AMC was planning to put a
Wankel in its new small car the second
year after the car was introduced. That
would be the '76 model. The car would carry
a conventional engine the first year and the
customer would be given a choice of a
conventional six-cylinder or a rotary the
second year. AMC had a deal locked up to
buy the rotary from GM. But the optional
rotary had to be shelved when GM an-
nounced it would not start production of
the Wankel until its gas mileage could be
improved.

Enter VW. VW says it expects to market
a luxury car equipped with a Wankel in
the United States in 1976. It’s talking a
fairly expensive car, while AMC is talking
a medium-price car, so the two vehicles will

{Please lurn o page 54)

Future Firebird? This one-of-a
kind car was developed from the
Firebird chassis by Pontiac styl-
ists and engineers to serve as a
test vehicle for evaluating future
concepts of safety and design. It
is equipped with features that are
not available on any production
cars—indeed, some of them are
illegal according to the current
motor vehicle laws. The rectangu-
lar quartz halogen headlights are
one example and the fact that they
are covered is still another. The
glass area is large, and tha side
windows are fixed and flush with
the sheet metal to assure better
aerodynamics and a reduction in
wind noise. The small “toll win-
dow™ is electrically operated.



The Challenger:
New Viceroy Extra Milds.

The one cigarette LN

with lowered tar '
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but lots of taste.

Compare the taste with
other low far cigarettes
..it's really no contest.
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Jonathan Winlers as the well-traveled Ozzie Quidoors

“The only trouble with
Harrison Air iti -
the little forest critters want
hop in your cab and cool off”

“When the open road calls, | answer...
in my Harrison air-conditioned
camper. | say, ‘Hello, open road! Look
at me, all cool and comfortable!’
Another nice thing, Harrison removes
dust, pollen and excess humidity,
which | find a lot of on my way to camp.
See your Chevrolet or GMC Truck
dealer for a demonstration of Harrison
Air Conditioning. You may have to
beat the forest critters off with a stick.
Bagged me an eight-point elk that
way once!”

Let Harrison Air Conditioning
make you a cool camper!

Turn on “The Wacky World of Jonathan Winters™ on local television.
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DETROIT LISTENING POST
(Continued from page 52)

not compete with each other. The two com-
panies have discussed working together in
the past, but without giving up any auton-
omy. What would be more natural than for
AMC to buy a rotary engine from VW, or
perhaps even a joint engine-manufacturing
operation?

Chrysler working on new Sixes

Chrysler has two different versions of a new
six-cylinder engine in the works, and a
four-cylinder aluminum powerplant as well.
The Sixes should be out next year for use
in Chrysler’s mid-size cars. The Four won't
be ready for another two years at least, and
will be used in the company’s 1976 compact.
At GM and Ford, engines for the 75 cars
are expected to carry about the same c.i.d.
numbers as this year, but horsepower rat-
ings will show subtle changes. Power will
decrease, fuel economy increase.

Back to the box shape in styling

In line with the austerity movement under
way in Detroit, will the auto companies go
back to the box-on-wheels look in styling?

The designers reply, “Never!” But sup-
pliers who have seen revisions GM and Ford
have ordered on in-the-works cars since the
energy panic hit last November say cars
coming after 1976 will have fewer rounded
surfaces and more angular lines.

Like what? “The one car I know about
first-hand,” says a source working with
Ford, “looks a lot like the Audi Fox. Thin
side metal and a squarish front and rear.”

Better mileage coming

Detroit engineers say the mileage standards
being considered by the Environmental Pro-
tection Agency for 1977 and beyond cars are
attainable, providing the government doesn’t
come up with other legislation that will take
priority over the mileage goal. EPA would
like all cars to give a minimum of 14 mpg
by 1977, 17 mpg by 1980 and 21 mpg by
1985. With that kind of lead time, the auto-
makers are optimistic about achieving the
numbers called for by EPA. * k%



o start a stalled car N
e refinish furniture .
e build a room in your attic .
e« make a burglaralarm .
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stop a leak in the basement
soundproof a ceiling
build a backyard barbecue

TAKE THIS VOLUME

with no obligationto buy...and let
POPULAR MECHANICS DO-IT-YOURSELF
ENCYCLOPEDIA show you how!

With this big FREE book you can make home repairs and improvements you
never dreamed you could do so easily. You'll be guided step-by-step with
illustrations that make each project crystal clear — even for beginners!

Start saving right away! Avoid high labor charges.

Learn how to cure 8 common car ailments with simple tools; decorate a
child's room; burglar-proof your home; soundproof a room . . . save
£1,000 or more!

Vol. 1 of the Popular Mechanics Do-It-Yourself Encyclopedia, worth
$£3.49, is yours FREE—to show you the fun and savings of “do-it-yourself."

Turn to this reference when your TV or toaster fails . . . build a Hi Fi
center . . . plant a “lazy man’s lawn". . . or “antique” your favorite chair.

You'll learn basic techniques for building, painting, soldering, and
power tools. You'll find detailed diagrams for cabinets, bunk beds,
closets, kitchens, wiring and lighting. Expert advice on design and decor.
Valuable tips on how to buy materials, select an appliance that will last,
even what to look for when you buy a house. But that's not all!

Enjoy sports, hobbies, crafts, and save even more!

Your Popular Mechanics Do-1t-Yourself Encyclopedia shows how to build
midget cars, model planes, and how to soundtrack your own movies. You
can even learn the ABC's of skiing, boating, fishing, and camping out.

Beautify your home for the holidays. Make your own gifts. Cane a chair.
Bind a book. Keep the kids busy with special projects. It's all yours in the
complete set . . . 16 volumes . . . 3,136 pages . . . over 10,000 illustra-
tions . . . bound in handsome, washable, crimson bindings.

Mail this NO RISK coupon today!

We'll rush you Volume 1 absolutely FREE. You may then receive additional
volumes for free examination and keep as many as you wish for only
$3.49 plus postage and handling. You may cancel the program at any
time, or return any volume for full credit, and no more will be sent. In any
case, Volume 1 is yours to keep.

Don't delay—fill out and return the coupon at the right to be sure of
getting your FREE volume,

g r Exclusiva Bonus With

L W Free Valume PROJECT‘A'PLAN

1 -

s Included in your FREE volume, Lets you blow
up small scale plans to full scale working plans
right in your own living room or workshop.

If only you knew how to...

repair broken appliances
tile your bathroom

do your own plumbing
build your own sauna
install your own switches
letter your own signs
build a patio or a porch

&8\
THIS COUPON NO

Popular Mechanics Books
Box 2315, F.D.R, Station, N.Y., N.Y. 10022

This certificate entitles you to a free gift —
Vol. 1 of the 16-vol. Popular Mechanics Do-It-
Yourself Encyclopedia, with no obligation to
buy anything ever.

As a subscriber in good standing, you'll enjoy
free examination of the additional volumes as
you receive them. In about 6 weeks we'll send
you Vol. 2, and 4 weeks later Vol. 3. After that,
at approximately manthly intervals, we'll send
you shipments of Vols. 4-6, 7-9, and 10-16. Also,
you'll receive annual supplementary volumes as
they are published on free 14-day approval with
no purchase obligation. This way you'll be able
to complete the set in 6 months, and keep it
up-to-date. You may cancel at any time or re-
turn any volume within 14 days for full credit
and no more will be sent. Take as many vol-
umes as you like — or none at all. For each
volume you keep, you'll be billed just $3.49
plus postage and handling. But you need never
pay for more than 1 wvolume per month no
matter how many you have received. There is
no charge for this extended payment service.

L-—-—-————-——-_—.—-n.—'__—_———-__-—-r---
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Name
(Please Print)
Address
City
State Zip
Signature
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BY JOHN F. PEARSON

SCIENCE WORLDWIDE

—is expected to provide significant aid in
locating commercially important stocks of
fish and other undersea resources. Developed
by two Department of Commerce agencies,
RUFAS II (Remote Underwater Fisheries
Assessment System) is towed behind a re-
search ship and dives on command to look
at selected underwater features. The 12-
foot-long, 1000-pound sledlike device pro-
vides the mother ship with a TV view of
the seabottom and can, on command, record
images on 35-mm film. It is also equipped
with sonar. In recent tests, RUFAS II per-
formed well at depths to 2400 feet.

New windmill based on old patent

Development of a windmill system designed
to provide energy for the individual home
is under study at NASA’s Langley Research
Center, Hampton, Va. Called a vertical axis
windmill, the device is based on a principle
first patented in 1927, Two curved blades
made of balsa wood and covered with fiber-
glass are attached at top and bottom of a
15-foot vertical aluminum shaft. A system
of gears connects the shaft to an electric
generator. The device is said to be more
efficient than a conventional windmill with
a horizontal axis requiring a complicated
svstem of gears to transfer mechanieal
energy to a generator. The established power
output for a 15-foot vertical mill is 1.3 hp
at 15-mph wind velocity.

Robot diver has ‘eye’ for fish

RUFAS II—a second generation robot diver
that can inspect the seafloor at great depths
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From scenic wonder to tap water?

A future shortage of fresh water threatens
many areas, including Austria. But that
central European country has some 600
glaciers—slowly moving rivers of ice—that
heretofore have been regarded only as tour-
ist attractions. Now UN experts and Aus-
trian scientists are studying the possibility
of melting the glaciers and piping water

(Please turn to page 60)



Back-yard storage

vnth dual purpose utility

Left: A little beauty for
tools and kids. Looks
more like a storybook
cottage. 10 ft. square
with 6 ft. porch.
B1300 Single set

$3.95
B1300A Two sets
$5.49

Right: Dellghtfulﬁframe Dut-
side stairway to attic crawl
space. 8 ft. by 12 ft. and al-
most 13 ft. high. : ;
B1302 Single set $3.95 s
‘B130ZA Two sets 48 s

Left: Playhouse and stor-.
age with covered walkway.

.‘.:[

o= ft. 4 in. wider.
% B1277 Single set

Two-story house 8 ft. wide
by 12 ft. long. 2nd floor 2

llzﬂl Two sets g 4!

These appealing back-
yard houses can also
serve as playhouses or
place for a guest. Extra
plans are for uhtaining
permit.

IllliHHIIII |

nnmu il IIII

Right: Featurlng a pil-
lared porch with a dutch |,
door. Shake roof tnpped
with a birdhouse-cu

8 ft. wide by 8 ft. J’“

B1301 Single set
B1301A Two sets g#!

Popular Hmhanliu, Box
Radio City, N.Y. 10019

Left: Dutch mini-barn with
country charm. Looks small
but is 10 ft. by 13% ft.
Roof design gives 8 ft.
overhead.

B1279 Single set  $3.95
B1279A Two sets  $5.95

1014, Dept. AD,

I am enclosing %

numeral 1 or 2 in

for sets
of plans of huitdlm ;ndlcatud below. (Please write

0O Bei277 - sz B1301 - O B1279
Mame

Address

City. State Zip.

L———--_——

COUNTERFEIT GUNS

Authentic machined metal replicas of famous
firearms disassemble like originals.

Precision machined
metal models look, 1
feel, weigh, disassem-

ble like real guns —
Over 30 hand finished parts
Perfectly legal — CANNOT
be fired. Great for decorating den,

-

na s

office, rec. room. Send for free color  #300

brochure of 28 models of famous his- U-5. .45

torical to modern military firearms, $26.95 ]

———————————————————— ¥ 1
REPLICA MODELS Inc. I
Dept. PM-5, 610 Franklin St., Alexandria, Virginia 22314 |
Send #300—. Add $1.25 postage per model, :
Enclosed § I
NAME ]
ADDRESS. I
CITY STATE ZIP :
[0 PLEASE SEND FREE FULL COLOR CATALOG. I

—

MORE POWER FOR BIG JOBS

man-size = CONOMY

TRACTOR

Mew 2-3 acres/hour, plow
acreage fast. Big 14 hp
engine, oll-gear drive for
maore work-power, No belt
or fluid-drive loss. Over 20
implements, 48" dozxer,
327 tiller, 48" snow=
blower. Write:
ECONOMY TRACTOR

1005 K-5 ANOKA AVENUE
WAUKESHA, WIS. 53188

("3 Prmt

greetin
Good 1

¥ We so
anly, I'plﬁfv

MAIL THIS C

KELSEY PRESSES, DEPT.

For Profit

Cards, Stationery. Envelopes, .ﬁd"n‘iﬂu,
labels, ticketz, announcements, Q.5 L. carda
. sympathy, prayer ﬂrd> tags, etc.

rofits, Pays for itself in a short time.

Own 2 Printing Business

everything direct from factory
followed rules. Also raised print-
ing fike engraving. Have home shop. Add
to income. Send Z¢ for catalogue. KELSEY
PRESSES = Muariden, I:—l.

QOUPON TODAY!
T4-BE,

I enclose S send big catalog and samples.

Name

Address

City

"itltt

Zi

BUILD YOUR

S

5th Wheel Plans ...$9.95
Cover basic frame,
electric, plumbing,
(general construction)
Camper Plans 4.95
2,85
3.95

Pickup Cover ..... .
Travel Trailer .....
Econoline Type Yan 3.95

Pass, Bus or

Delivery Yan .... 3.95

SAVEUP TO 50%

DWN CAMPER'

—

SEND
a%5c FOR

L
DETAILS ' i )
EQUIPMENT CATALOG
Send 51.00 postage. handling.

iRefundable)
——

e Lesmrma =
Vllﬂ::ﬂ CAMPER SUPPLY.
99-BF Glenwood Ave
Mianeapelis. Minn. 5540:

Please send
which 1 enclose 8

..................

————_————ﬂ

-——l——————l

Meriden, Conn. 06450
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LIVE IN THE WORLD OF TOMORROW . . . TODAY!

UNUSGQAL BARGAINY

NEW PRODUCTS « NEW MATERIALS - NEW IDEAS
THENTIC SCALED WINDMILLS

Real-thing replicas show wind diree-
ion., wheel silently revolves on ball
earings. Give our

rural charm! Grea

owers. LUse
number, sign or as mallbox. F
a fine “‘enes

BCience
s gverything Ump W=
» gauge steel, durable outdoor
urm _cnlor w) trim.

IM..(17" DESK
OD) 5csnsmas 510,95 Ppd.
Ngo. 71,924H (41 ';‘-1‘ LE) $32.80 Ppd.
Mo. 55,229H .(A"—46 LEB) 544.95 FOB

SOLAR HOME PLANS

Learn all about the most fascinating
possible home of the future. It can be
Four “'now’’ answer to today's ene
crisis in housing. Expert Dr. Harry E.
Thomason tells advantages, problems,
savings, and more in this important 20.
Ezu-.- fact-filled booklel. Also includes
.paEe oversizge insert of basie, actual
salar home plans, a valuable guideline
o you and your architeet in ftting
Epace requirements, design ideas, and
loeal aArea building codes.
No. 9440H (Solar House

T e £10.00 PPd.

“FISH" WITH A MAGNET
: i Go treasure hunting on the bottom! Fass
. M ox% cinating fun & sometimes profitablel
R e Tie & line to our 3ix Ih. Aagnet—dJrop

it vverboard in bay, river. lake or occan.

Troll it along botiom—your *‘treasured"”

haul ean be outhboard motors, anchors,

other meial wvalwables, 3% 1h. Magnet

is war surplus=Alnico ¥V Type=Govi.
=~ - cosl twire our price. Lifts over 40 Ihs.
=i on  land—much sreater weizhits under
Li==_{ waler.

% Stock Mo. 70,5T0H

14 Ih. 511.50 Ppd.
Stock MWo. 60,215H Ib. .5$6.50 Ppd.

KNOW YOUR ALPHA FROM THETA!

For greater rvelasxation, concentration,
listen to your Alpha-Theia hrainwaves.
Ultra-sensitive electrode headband siips
on, off in seconds—eliminates need for
massy ereams, e, Ateh’d to amplifier,
filters hrainwaves, signals beep for ea.
Alpha or Thela wave 'E.:.s:u'd. Alon itoring
hutton simulites Alpha sound: aodio
wisual (L.E.D.) feedhack. Heliahle, easy-
to-use  unit-—oomparable 1o costlier
models, Completely safe. Compreben-
sive instruction booklet.

(- TR 1L T L $1238.00 Ppd,
UMNIT ND. T1.809H . $49.95 Pod

e, 1RISH
LOW COST

45" _AS_'I'_IIOHGHIEAI. TELESCOPE

CETARTER""

S CTALErS D0 Moo, Fing of Baturn,

el double stars. Up to 3TOX. Mew vibra-
tion-froe equatorial mount. /10 mirmor
eorrected to betier than Ly wave length,
Gives theoretical limited resolution.
Hack and pinton focusing. Aluminugm
tube, BX Ander telescope. 2 standard
eyeplores and Aarlow lens gives power
up to 2TON. Free! Star Chart, 27 3-page
“Handbook of the Heavens" plus *"How

! to Use Your Telescope.™

{ Stock Ho. A%, 105H {Shipping

3 = j Wt 42 B8} oo %115.00 F.0.8.

" REFLECTO EL| PE (with cleck drive)

A L A Lo L . ..sase.50 FroO.E

3" REFLECTOR TELESCOP

Stock Mo, BS.080H . ..-coec6-ceisnrracscsscnnss % 315.95% Ppd.

‘Bright ldeas’ in Unique Lighting Big, new 100-page handbook

packed with facts, loaded with illustrations. All latest develop-

ments, applications, equipment. 814" x 11" looseleaf paper to #t

A rings. Stock No. 0100 H ...eserccvcrsianincnn 53.00 Ppd.

MAIL COUPON FOR

GIANT FREE CATALOG!

180 PAGES + MORE THAII:
4500 UNUSUAL BARGAINS!

Completely new 1874 Catalog. Packed with
huge selection of tele s, microscopes, bi-
noculars, MAgnets, magnifers, prisms. phota |
components. Ecology and unigue lightinE
iteme, parts, kits, nard-to=-
get surplus bargains. 100's of charts, illustra-
tlons. For hobbyists, experimenters, schools,
tndustry.

I

' |

|  EDMUND SCIENTIFIC CO. 300 Edscorp |

I Building, Barrington, N. J. 08007 I

: |
I
|

RECEEROCIFS—MANY

Please rush Free Giant Cataleg "H"

State Zip
EDMUND %, 550 eoscorp BLDG.

w HBARRINGTOMN. NEW JERS oaooY

SCIENTIFIC CO.
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SCIENCE WORLDWIDE
{Continued from page 58)

all over Europe. The glacier shown, high in
the Alps, is one of Austria’s largest and
the “lab” where scientists have set up tech-
nical and ecological studies.

New type of studded tire?

One of the best uses for old tires is as
building blocks for artificial reefs, accord-
ing to the Goodyear Tire & Rubber Co. As
part of an effort to find useful applications
for serap tires, Goodyear built artificial
reefs off Fort Lauderdale and Marco Island,
Fla. The structures proved popular with
barnacles, as shown above, as a haven for
fish and a spawning ground for many kinds
of aquatic life. New reefs are now planned
at other Florida sites. Tires are weighted
and bundled before they're dropped into the
sea.

Good medicine via satellite

An experimental satellite communications
system has dramatically improved health
care in 14 remote Alaskan villages, accord-
ing to findings of Stanford University re-
searchers. The NASA ATS-1, “parked”
22,300 miles above the equator, provides
communication between minimally trained
health aides in villages and doctors in a
field hospital. Formerly, aides had to rely
on high-frequency radio, which proved
highly unreliable because of interference
from storms, atmospheric disturbances and
mountain ranges. The satellite communica-
tions system—from ground to satellite to
ground—bypasses most interference. * *%



How to form your own corporation

without a lawyer for under $507

By T Niclwilas

LY
HOW TF You may have considered incorporating. I'm sure you want io accomplish this in the most economical
TO FORM way. You may already be in business and are looking for ways to save tax dollars or limit personal liability.
YOUR OWN You can benefit from this report if you are planning a one man business if you are associated with a
w |} partner or are the owner of a large company.
W[ ER This exciting report shows you step by step how you can accomplish this for less than $50.00.
5000 It contains tear-out forms for everything that is needed! This includes minutes, bylaws, and the actual
5 certificate of incorporation!
P i It is presented in simple, clear :'angua'gf.
L—T':"""::'_'f' R L You'll learn of the many benefits of incorporating either an existing business or one that is planned,

Some of the features of the 84 x 11, 30,000 word, 103 page report:

How you can incorporate without any capital requirement with
2ero capital.

The many personal tax benefits of incorporating.

How a corporation limits the personal liahility for the owner(s) of a
business, (o the investment in the corporation. (Except for taxes)

How to actually form a corporation siep by step. Included are
instructions on completing the forms.

How to own and operate a corporation anonymously if desired. This
ASEUTEs MAXiMUM privacy.

How to form a non profit corporation, How to utilize tax “gimmicks™
o personal advantage,

Find out why lawyers charge huge fees for incorporating services
even when oflen times they prefer not to.

Learn how and why you can legally incorporate withoul the services
of a lawyer. There is a fallacy in that most people feel it is necessary
1o have a lawyer to incorporate.

How to form an “open” or “close™ corporation and the difference
between them. Report contains tear out forms,

Sub Chapter S Corporations. What they are. How to set one up. How
to operate a business as a corporation, yet be taxed on individual tax
rates if more advantageous.

Learn about the many dangers and hazards of not incorporating
parinerships and proprietorships,

What a Registered Agent is. How assistance is provided to individuals
who incorporate, The most economical company to use, A complete
section on this.

How to cut out all fees of the “middle man™ normally involved in
forming a corporation.

How a *professional™ can benefit from incorporating.

How to save from $300 1o over $1,000 in the formation of the
corporation alone!

What a “foreign” corporation is. A State by State list of the filing fees
involved in registering a “foreign™ corporation.

Learn how a corporation can sell its stock to raise capital at any time,

How a single individual can be President, Secretary and Treasurer,
There is no need to have anyone invalved except a single stockholder
although, of course, as many as desired can be included.

How to arrange for any stock sold 1o an investor in a corporation o
be tax deductible to the investor’s personal income in the event of
loss, This makes the sale of stock in a corporation far more altractive
to an investor.

An outline of the many situations where an individual would benefit
by incorporating,

How to legally incorporate and sell stock in a corporation without
“registering” the stock.

What par and no-par value stock is and which is the most practical.

How an existing, unincorporated business anywhere in the United
States can benefit by incorporating. Also included are the steps 1o
take after incorporating.

The reasons why Yrds of the corporations listed on the American
and New York Stock Exchanges incorporate in Delaware—the State
mast friendly to corporations—and how you can have the same
benefits as the largest corporations in America.

What to do if you are already incorporated in another state and want
to take advantage of incorporating in Delaware, without ever visiting
the State,

Learn why many “side™ businesses and investmenis should be
separately incorporated.

Just complete the coupon below and your report will be promptly mailed to you.

IRON CLAD GUARANTEE. If you are not completely
satisfied with the book after you have it for 10 days you may
return it for a full refund.

COMMENTS FROM READERS

=1 want to buy seversl copbes for my chienis”— Insurance Evecutive

“If I'd known sbowt this | would have incorpersied years ago.” - Saleaman
“This report is & handy reference for me " Lawyer

“Thee author is rxperienced in the corporate world, ghing him the qualifications

"o wrkte dhis book.” - Judge

I

Please send me
WITHOUT A LAWYER FOR UNDER 530,007 st £7.95 each, plus 45« polape
and handling.

Tvis my understanding that i 1 am not completcly satisfied with the book afler 10 days
of m'irl. I can retarn the book undamaged for a full refand.

[Jcheck enclosed [ Master Charge

O: ENTERPRISE PUBLISHING CO., INC.

1000 Oakfield Lane, Depr, PM- 187
Wilmington, Del. 19810

copies of “HOW TO FORM YOUR OWN CORPORATION

S Carte Blanche [ Banl Amsericard

“Fantmstic! Do you want o parimer™ - Lawyer O Driner's Club
“iood ldes. Brings the concepd of being incorporated within the reach of Fa
mnyome." - Artis
=1 wus quoted & price of § 1000 cach far 3 corporations | want to form! This Signature
repor anves me almosd $3,000! - Business Owoner
“Excellent! Written so that anyone can understand it." - Secretary NAME (Please Print),
“Takes the mysiery oui of ferming o corporstion.”— Printer I ADDRESS
“Wery well written, Will encourage many small businesses to incorporaie,™
Housewile STATE ZIF

=“Well mritten. Will eventually produce more busineas for lawyem,” - I_;-}u
“Gireal blea® I'd be glad to promote b for & phece of ihe sction.”

= Advenising Executive

“Skould be in rvery business [ibrary.” - Executive

W e forming Two new corparasiions in January uskng this metbod,™

~ Publisher

CITy
I ADD [ EQa SP. Del,
A BN NN BN N I NN BN .
Mr. Nicholas has been to the White House (o personally meet with the
President of the United States after being selected as one of the outstanding

businessmen in the Nation, =tysdes 8 fokasn {064

[3 5225 US. Air O %4.25 Fgn, Air
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PHOTO HINTS

FROM READERS

Sandbag steadies tele lens
Even with a tripod, holding long telephoto
lenses motionless isn’t easy. But add an
inert, unmoving sandbag to the tripod, and
it gets much easier. In addition to holding
the lens steady, the bag helps absorb camera
vibrations from your release of the shutter,
or from the camera’s mirror, and its weight
helps hold the tripod steadier. Yet it also
gives your lens more freedom of movement
(over a small range) than a tripod head.

My bag (which originally held 25 pounds
of lead shot) is about 14x6 inches and is
loosely filled with dry sand. The platform
that holds it to the tripod is a piece of 35-
inch plywood, 12x6%% inches, with a 14-20
T-nut (which accepts the standard U.S. tri-
pod screw) at its center. Rails of quarter-
round molding along the long sides hold the
sandbag in place. My platform took me less
than an hour to build of scrap lumber, and
materials cost less than a dollar.

—E.V. Reyner, Salinas, Calif.

Bag rests loosely on plywood platform which mounts
on tripod with %-20 T-nut. Rails at side of platform
keep bag from flopping off. Bag damps camera motions
but allows free aim. It can also be removed from the
platform to rest on your car, boulders and the like.
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Two ways to make low light stands

Here are two ways to make low floodlight
stands that you can set on the floor for
low-angle lighting, or set on tables and
other furniture for more usual lighting
effects. C.E. Banister of Pomona, Calif.,
suggests saving the stand bases from dis-
carded electric heaters or fans (above, left)
and attaching lengths of “s-inch rod to turn
them into photo stands. Lower ends of the

rods used on the left and right stands were
flattened and drilled to take the locking
screws ; center stand (with camera mounted
using standard light-stand accessories) has
rod clamped into existing fixture.

Phil Tempo, of Verdugo City, Calif., sug-
gests using an ordinary pot lid as a base for
clamp-type floods (above, right) ; just clamp
the light to the lid's knob. L

I\/Iinolta_l_l_elpsyoubagthemlethatgotawaja

Minolta puts over twenty years of
little-camera making experience into
every Pocket Autopak® 70.

So you'll be able to show your nine-
pound bass in all its glory, even if you
didn't bring it home.

An electronic shutter sets the camera
automatically for beautiful pictures with
110-cartridge film. A signal in the finder
tells you when you need a Magicube.

Minolta includes an optical-glass
lens, and there's an exclusive built-in
lens for dramatic close-ups.

For more information, visit your
Minolta dealer or write Minolta Corpora-
tion, 200 Park Avenue |
South, New York, N.Y.
10003. In Canada:
Anglophoto Ltd., P.Q.
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"=_ HARDWARE « More National Brands * More Savings

T

RAINBIRD

WARBLER
Impulse Lawn Sprinkler

Use for watering small or large areas,
more than 4000 square feat. Distance
easily adjusted from B0’ diamater to
40' diameter. Full or part circle.
Model 225. Reg. 12.95

Only 8.77
WISS

"~ 4 Wizz Grass Shears

Floating blade action makes culling
tough grass easy. Power increases
as culling gets tougher. Teflon-S
coated Wissaloy steel blades, hard-
ened, edged and adjusted to cut

perfectly. Reg. 5.95 Only 4.99

BLACK & DECKER
Drill Bit
Sharpener

Operates like an
electric pencil
sharpener, Light-
weight and com-
pact. Bits do not
require oil or lubri-
cants. Saves time

and money.
Model T380.
Reg. 19.29
Only 15.99
- ORTHO
ORTHO (LI A
Weed-B-Gon b, o]
Weed Control

A weed killer that
kills weeds, roots
and all. Won't harm e
grass. Reseed anylime after appli=
cation. 32 ounce can.

Only 2.98
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+« More Service

DISSTON
Cordless Electric Grass Shear

Heavy duty. 3" blade size. Durable
non-stick blade coating prevents pull
and tear, resisis corrosion. No
sharpening required. UL approved
battery charger and salety lock in-
cluded. Model EGS-1A.

only 18.99

PEABODY

BARNES
13 HP Motor

Expanded stainless steel
column is tapered for
improved appearance,
greater strangth and
rigidity. Entire column
becomes a scregned suc-
tion intake area. Model
S23E. Reg. 61.60

Only 39.88

L
ROCKWELL

I,III!N} .\,
13" Shrub & Hedge Trimmer
Double insulated. No ground or 3-
wire plug adapter required, Break-
proof housing. Double-edge, double-

action cutting for fast, eHorlless
trimming. Full control, wrap-around

handle. UL listed. ﬂﬂlf 14.99

FREE
1000 HUFFY
TEN-SPEED
BIKES!

Pedestal Sump Pump

PUBLICATIONS WORTH
WRITING FOR

PM’S PICTURE-TOOLS
are a great new idea to
take the confusion out of
what goes where on work-
shop and tool panels.

The complete PM PIC-
TURE-TOOL KIT consists
of seven big sheets (934 x
1134 in.) of a special heavy-
weight paper with a pres-
sure-sensitive adhesive on
the back. On each sheet
are beautiful drawings of
hand tools and portable
power tools—all you're
likely to have in your shop
(74 in total). Most are full
size; the others nearly so.

Also enclosed in the kit
is a blank sheet of the same
special paper, printed in an
overall color to match the
tools. This sheet enables
you to design your own
drawings of special tools.

Each of the PM PIC-
TURE-TOOLS is carefully
die-cut. You simply peel
off the backing paper and
apply it to the proper spot:
on painted or unpainted
wood, plywood, hardboard
and even perforated-hard-
board surface.

Later, if you want to
move a few tools or rear-
range the entire panel, you
can peel off the PM PIC-
TURE-TOOLS and reuse
them in new locations!

Once your PICTURE-
TOOLS are in place, you'll
know at a glance exactly
where each tool belongs.

Order your PM PIC-
TURE-TOOL KIT today.
Simply send a check or
money order for $3.95 to
Popular Mechanics, Dept.
PT, Box 1014, Radio City,
New York, N.Y. 10019. Be
sure to enclose your name
and address. * ¥k



Announcing—1973 ED. X

The 1973 Popular Mechanics
Index and Shelf Wrapper

Here’s a great idea that will
multiply the value of your back
issues of PM. Reserve your
copy now!

Want to find an article on how to fix your
automatic washer? How to unclog a drain?
How to buy or rent a motor home? How
to splice electrical wires, hang a door, si-
lence a squeaky floor?

ALSD AVAILABLE
1971 & 1972 EDITIONS
$1.49 EACH

Send Check or Money Order To:
POPULAR MECHANICS,

Your copies of PM are chock-full of such
information. PM publishes literally thou-
sands of ideas and items each year. Some-
times, though, it can be frustrating to find
an exact article that you recall appeared
several months ago.

The 1793 PM Index and Shelf Wrapper
solves that problem. Each of those thou-
sands of items which appears in PM
throughout the year is not only referenced,
but thoroughly cross-referenced as well. You
can find any article you want in seconds!
Or you can find all the articles on broad
categories such as auto repair, electrical wir-
ing. plumbing, photography and other sub-
jects at a glance!

Best of all, the Index is bound into a
handsome wrapper made of heavy board.
The wrapper precisely encloses the 12 issues
which are cross-referenced in the Index, and
makes a beautiful and useful addition to
your bookshelves.

Reserve now your copy of the 1973 Index
and Shelf Wrapper listing and cross-listing
all PM articles published throughout 1973.
We'll rush it to you just as soon as it be-
comes available in December.

The entire handsome package—Index and
Shelf Wrapper—is yours for only $1.49,

Write for your copy today!

Box 1014 Dept. PM-73 Radio City, New York 10019

MAY 1974

67



PM PRODUCT REPORT

An end to

tub-rim caulking

by Wayne C. Leckey

HOME AND SHOP EDITOR

SELF- BUILT-IN DEEP

DRAINING SAFETY BATHING
SEAT GRAB BAR WELL
\ i

f
STRAIGHT APROMN SIMPLIFIES
FLOOR TILING

e X e

P -
a
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f you are thinking of remodeling your

bathroom yourself, you should take a
good look at a new fiberglass tub intro-
duced recently at the Home Builders
Show in Houston. It weighs a mere T0
pounds, which is a strong point in its
favor if you have ever tried carrying a
steel or porecelain tub to a second-floor
bathroom. In addition, it's designed so
you will never have to caulk a crack that
invariably develops where wall meets tub.
The reason is simple: There is no joint.
The tub features a 3-in. water-retention
flange around three sides allowing the tile
walls to overlap the sides of the tub rather
than sit on top. Shower water cascades off

(Please lurn to page 70)




~Fabulous FOLBOT HOLIDAYS

Weary of crowded Camping or burdensome Back-Packing???

4 NOW Go carefree FLOAT-PACKING
the superior FOLBOT WAY!

Let sturdy Folbot carry the load while you cheerfully float-cruise
along INTIMATE waterways with selective camping in untrampled
. surroundings amid spectacular scenery. You explore nature, observe
wild life or fish and hunt undisturbed or sail gracefully ... as you

positively celebrate the ultimate of GENUINE Recreation.

YOUR SPORT AND
FAMILY CRAFT

rflrgtw$75 PREFAB ~-~,,_ - H /‘L

YOUR Fun is building one
or more for family and friends R }

~R)

YOUR HOLIDAY SPECIAL

NEW and refined Folbot Recreation combines most GRACEFUL
action with TRANGQUIL relaxation in this fascinating Folbot World.
Away from the litter in common areas and WITHOUT mechanical
worries, THOUGHTFUL Folboters everywhere, simply GLIDE along
unspoiled waters down sparkling streams, over crystal lakes or out to
Sea ... enjoying total ESCAPE from mass-oriented ‘rough-times”’ ...
for the best time of THEIR life, which indeed is QUIETLY elegant
Folboting and certainly quite INEXPENSIVE too!

Novel experiences and unusual explorations of leading Folboters
have been condensed into 308 pages of fun and fact packed ‘FABU-
LOUS FOLBOT HOLIDAYS' — lavishly illustrated in 280 BEAUTI-

FUL color photos, describing delightful Folbot Cruising on

magnificent waterianes from the Arctic to the Tropics. from the

MNorthwoods through Mid-America to Florida“’s charming crystal
runs, along sprightly Lakelands, spectacular Canyons
and alluring jungle streams in exotic Central America.
Short and lengthy holidays GUIDE YOU throughout, with
refreshingly NEW chapters on SENSIBLE float-cruising.
smarter sailing, easier fishing and hunting, scouting.
exploring and White Water sport for novice, expert or
adventurer. Artfully presented, it delights YOU with the
joyful atmosphere of INCOMPARABLE Folbot Outings
... you probably have missed so long! Secure this enter-
taining book and valuable GUIDE for $1 Special, mailed
with FR EE Folbot catalog. (Include $1 if book is desired.)

@ Mail covpon or address to:
iy 5—-" - ra FOLBOT Corp., PM-374,Charleston, 5. C. 29405
P - '__---“---------*-----*#---—----—---
o " I 1 HAME
NOW with Folbot's handy sailing gear '
YOU GO FOLBOT YACHTING everywhere ! ADDRESS
Lorge color cotolog. wariling fecs & fig- g
FREE i ziveng o
:;:lgrhﬂ't“nlm FD(I:IE froem 5239, 1 STATE ZIIP CODE
L]
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Framing preparation

THIS SECTION
OF FLOOR |
PLATE HEMDVED

60-1/8" FRAMING DIMENSION

P
[— 1B“ﬁ

32" -

END TO TUB-RIM CAULKING
{Continued from page 68)

the overhanging walls and falls directly
into the tub, not over a joint.

Called Comfortub, it offers several other
unique innovations. It has a built-in self-
draining seat at one end and a built-in,
stainless-steel grab bar. It features inte-
gral self-draining soap dishes, extra-wide
armrests and a roomy contoured bathing
area 15 in. deep and 2214 in. wide.

This 5-ft. tub is molded of Miracril, a
deluxe fiberglass bonded acrylic, which has
a gleaming slip-resistant finish that wipes
clean with mild detergent and water, and
being of fiberglass, it stays “warm” to the
touch, It comes predrilled for standard
- waste and overflow fittings, and has a
straight front apron which makes for less
work when tiling the floor.

You have a choice of right or left-hand
models, as well as five colors—avocado, gold-
en harvest, Lucerne blue, tawny beige and
natural white, The tub is a product of
Borg-Warner Plumbing Products, 201 East
Fifth St., Mansfield, Ohio 44902, and sells
for about $100, less fittings. * ok
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1/2". DRYWALL

2x 4
FRAMING
TUB 5 o
FLANGE ~|] N
-‘-‘-"‘-‘_\_‘\‘_ @
[
355..'!’ f\/ CERAMIC
l/j_. . TILE
L I/"' \ /‘
- N
Y
t
o | ;/
| PENCILED
LINE
1/8" SHIM—T] |
I
I

Judging from rough underside, it's hard to believe
tub could have lustrous finish topside. Manufacturer
warns about smoking while soaking—a burning ciga-
ret will leave a lasting mark on the mirror finish.



TRYA NEW EXPERIENCE...

With the revolutionary new
Fillmaster Toilet Tank Fill
Valve...the only modern
way to replace old-fashioned
noisy, leaky ballcocks.

Instead of depending on the old-
stylerodsand float balls tosense
water level from the top of the
tank, Fillmaster’s exclusive
diaphragm-powered valve

Fixing Your Toilet
For The LAST Time.

senses water level

fromthe bottom,

right where the
water enters.

_Theresult: a smooth,
qguiet, and efficient flow of
water into your tank. And Fill-
master can be installed in a
matter of minutes with easy-to-
follow instructions and no spe-
cial tools required. All parts are
included.
Just $5.99 brings you the com-
plete Fillmaster Toilet Tank Re-
pair Kit which includes the new
Fillmaster Flush Valveas well,

Itsthelastinstallationyou'll ever
make in your toilet tank. Fill-
master is constructed of the best
non-corrosive materials available
and is so perfectly engineered,
its Lifetime Guaranteed.

7014 Marcelle 5t I
Paramount, Ca. 90723 PMS

Flease rush me Fillmastar Tallet
Tank Repair Kils & %5.59 pl plus $1.00 shipping I
nniu handiing. Califamia residents add 6%
sales fax.

MNama,

City

State, z‘

Master Charga

— S — — ——— — —

AR e l

BankAmericard
——————--—_—J

UNITED STATES AND FOREIGN PATENTS PENDING

One of the few things
thats going up
faster than building costs.

Between April, 1972, and g With a Lindal, what you get

April of '7T3, material costs
alone rose some 18%.* But, for
the 5th straight year, our vol-
umeroseeven higher—by 33%.
No doubt one reason is that §
people are tired of look-alike,
plasterboard boxes. But you -
can bet that extra value played a blg role.
While our houses aren't cheap, a precut
Lindal can save a whole lot of assembly time
and cost—no matter who puts it together. And
you get a tougher, more enduring home.
Components in our insulated, 5-3/4" walls
interlock for weather-tight fit; floor and roof
beams are reinforced with steel; decking is 2"
thick! All that, plus the natural warmth and
beauty of kiln-dried cedar, inside and out.

is even more impressive than
what you save.

For more proof (73 plans,
prices), send $1 for our 44-
page Planbook.

“Natongf Assoc. of Mome Budders

LINDAL CEDAR HOMES, INC.
10411 Empire Way 5., Seattle, WA 28178
Phone (206) 725-0900

Enclosed is 51 for my Lindal Cedar Homes Planbook.

Mame

Address

City State
Zip Area Code Phone
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THE EASIEST MONEY YOU'LL EVER MAKE...BELIEVEIT OR NOT! IT'S TRUE

"I MADE #35.000 IN JUST 1DAY
AT HOME IN BED WITH THE FLU

By simply putting my successful money method

in action I'm making thousands of dollars
every week whether | work or not...

| WILL QUICKLY TEACH ANY MAN OR WOMAN

MY PROVEN “EASY MONEY SECRET” OF

STARTING FROM SCRATCH AND MAKING A
FORTUNE PRACTICALLY OVERNIGHT?

=

YOU DONT NEED MONEY
TO MAKE MONEY

Obwiously you were not bom rich so
what? B5% ol the men and women who
are rich today started with very little
money and had only average aducation,
s0 why nol be honest with yourseif and
stop using lame excuses, stand up and
face the fact that the only real
difference betwesn you and thousands
of rich Americans is that ihey
discovered the right moves 10 make and
you did not!

YOU GET RICH MAKING
“THE RIGHT MOVES™

I've proven this 1o be true despite the
fact that | was bom poor and barely
squeaked Ihrough high school. | still
made a fortuna in just a shorl period by
making the right moves and I'll show
you exactly how | did it

But why am | 50 anxious 1o reveal to

my secrel money making method?

y there's more to it than because |
enjoy helping others share in the rich
good lile as | have bui frankly | expect
o profit at least bwo hundred thousand
dollars, maybe more, from the
publishing of these ads in nationally
famous magarines and Newspapers.

STOP WASTING PRECIOUS YEARS

| should know, | wasted more good
years than | care to remamber, before |
finally discoverad the secret of making
money, | stayed up 1o my neck in debl,
bounced around from one eighl hour
dead end job to another. Just working,
waiting and wishing for a great forfune
to fall in my lap. | got mamied, became
a proud father at a young age. | worked
in a toy factory for & shorl lime and
peddied cosmetics from door to door,
bul everything | tried my hands at failed
because | didn’l know the righl moves
1o make. This only happenpgd to me
twelve years ago. No doubt there are
millions who are sulfering this
agonizing tormeant now.

REVEALING: THE RICH MAN'S
SECRET MOMNEY MAKING METHOD

It's true that most rich persons keep
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CERTIFIED NOTORIZED AND DOCUMENTED =5/}
LEGAL SWORN AFFIDAVIT: f "l

TOWHOM IT MAY CONCERM:
Asg the Accouniant for Unique kdeas, Inc., Mr. Ernie Tucker,
Pres. . | altest 1o the fact that he earned Thirty Five Thousand
Doklars in a single day and presanily averages in the thousands

h Personally I've always found him to be both a Successful and Honest Man, g
4 I Certify that all of these statemants are true. E
Cenilied Public Accountant’s Mame Available upon Regquesl.
Bank Reference. Cheisea Nalional Bank
B25 Seventh Ave
Hew York, MY, 100019

Nokary Public
Harry Shalita Dec, 3
1973

their money m-ﬂhil‘lﬂ sacrels 1o
themselves, seldom sharing it with
others, bul forunately | mel saveral
unuzually fair minded rich men who
were 50 impressed with my ambition to
get rich thal they agreed to teach me
the secret money making technigues
that their many years of making
millions had taeght them, providing |
would wirtually work for them at least
one year. | eagery jumped atl the
opporlunily to gain this valuable
knowledge and said yes 1o itheir
genercus proposition. S0 for one year |
listened and walched very closaly, until
| learned from A to Z how thesa
financial wirards made thousands of
dollars every single day. I'll always be
mosi grateful 1o 1hesa men for teaching
me their fast and easy money ' making
sacrels. It didn't even malter that | was
praclically pennyless when | firsl put
these melhods into action.

SUDDEMLY IT STARTED
MAKING MONEY FOR ME

Al first it was unbelievable ... | paid
ot all my bills and my wealth
continued 1o multiply. Huge sums of
cash poured in 30 fast that | was forced
to employ a full time bookkeeper and
retain a corporation atiomey, account-
ant and tax expert to help manage my
prospercus linancial alfairs.

We had investments, properly,
stocks, money in the bank and can
afford most anything we wanl.
family and | enjoyed our wealth and
success. We were very proud of our
accomplishmenis and it was our secred
of making the right easy moves Lhat

. made il all happen.

THIS IS YOUR CHANCE
DONT BLOW IT

It's a better chance than | had. If
you're really serious I'm willing to share
my secret. Surely | can afford to give it
to you free of charge, bul | won't, why
should 1| give you something for
nathing? Instead I'm going to ask you
1o send me ten dollars for sharing my
secrel. What's more, | want you o
know that | intend to make a fair profit

POPULAR MECHANICS
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My briefcase

=
L

from the information | mall you, wiy
not? I | can show you how 10 make
more money than you ever made in
your life why should you cara if | make
a profit? Remember what I'm giving you
for only ten dollars cost me 12 years to
master. Evan more important you get
certitied and documented prood beyond
the slightest doubl that my method can
make a lortune, this is why | can offer
you fthe sirongest legally binding
guarantee possible!! A guarantee 30
incredible that you'll probably think it
sounds 100 good 1o be true,

; UNUSUAL $1000
: GUARANTEE '

{  This is a legal and binding f
H guaranles rom me lo you - The B

4 in your pocket. Bul this is
. ﬂgmm.llwml ﬂullm '

1 refund, including your 10¢ posi- |
d age. You lake absolutely no-risk F
[§ —nat even the price of a stamp.

GET READY T2 GET RICH

Every single day my method can
bring you more cash. You'll never again
need to borrow, budgel or ask anyone
for credit. You'll be proudly indepen-
dent. You can enjoy ihosa luxuries
you've always dreamed aboul, but
never could afford, Sound impossible?
But it'sypot, you only need a serous
belief in my proven method, very small

capital and enough ambition to give ita ||

try. Remember “nothing veniured

nothing gained™ and there's absclutely i

Na wiay you can loge.
JOIN THOUSANDS WHO ENJOY
THE RICH GOOD LIFE:

Ed K. says: "I never eamed over one
hundred dollars a waek in my life until |

‘au) ‘seep| onbIUN €26} @

crammed with

thousands of dollars 1o be deposited in my bank.

AN HONEST NO NONSENSE WAY TO RICHES
IT ACTUALLY WORKS FOR YOU

Mo equipment to buy or lease, no hustling

your friends to buy junk merchandise and no

books or correspondence course required.
DEFINITELY NOT A CON GAME, FRANCHISE,

INVESTMENT SCHEME OR GIMMICK

made 2 thousand dollars the first
month using your money making
method. I'm glad | took a chance.”
Sincerely, Ed K., N.¥. You can easily
learn what | taught him and now his
mMOney WOmies are over, so why not
take advantage of this rewarding
opportunity. Any news of good fortune
travels fast, already thousands of just
average men and women have
benetited from my concepl, you will
too. But | will not.promise you'll make
as much money as fast as | have, yet,
it's possible you'll make a lot more
even faster.
YOU CAN LIVE HIGH ON THE HOG
AND DO LESS WORK...

'l show you how to stop breaking
your back to make ends meet and start
using your head to get easy riches. It
you're sefiously fed up with being
trealed like a hard working stiff while

q others enjoy the rich good life, then

dont pass up this opportunity—you

H risk absolutely nothing—not even the

price of a stamp.
MAKE THE RIGHT MOVE NOW

'------ L} 1§ |
RUSH ORDER COUPON

Emie Tucker, Pres.

Unique ideas, Inc. Dept. PM-b

1674 B

Mew York, N.Y. 10018

]
1
: 1
¥Yea count me in on your $1000 1
‘guarantes offer. | encloss $10. i
Rush your proven easy money
method. | understand that it has |
been officially cenified, notor- J

| ired and documented. If | don't i
i

]

i

1

1

i

1

1

agrea il can aclually put $1000 or

mare in my pecket within 10 days
B 1 can retum it for a full reflund,
| including my |0¢ postage. There
is no risk on my par.

1 state.. . Zip



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!

You Can Make Up to $10 an Hour—even while learning!
Train FAST at Home!

MNever before have money-making opportunities been so

great for qualified Locksmiths. Mow lucrative regular

lock and key business has multiplied a thousandfold as

millions seek more ﬂr,l:c&tactiun against zooming crime.

Yet there's only one ksmith 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 uﬂportunities
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,

|

“War injurin:l f
:::Ilgmh:;l_dicapp;j.t I:I,:l:
Inancial succes

a5 a Locksmith >

i?::; _lra%ining. B'e:?;ell‘hﬂ::
IS fascinating, |f |

do it anybad " Glen \

] | Johnson, Lari::?,nka:.m“ L%

plus simple, illustrated lessons, plus expert supervision,
us business-building guidance will enable you to KEEP
HE MONEY COMING IN! Ideal for retirement—good
jobs, too,

SEND FOR EXCITING FACTS—No Obligation
Discover what's in Locksmithing for you—how Belsaw s
master-locksmith-approved training can give you the
skill you can depend on to EARN MORE—EMNJOY LIFE
MORE, Just fill in and mail the coupon below to receive
full information by return mail. Do it TODAY!

BELSAW INSTITUTE, 105B Field Bldg., Kansas City, Mo. 64111

Accredited Member National Home Study Council
Approved for all Veteran Training

MAIL THIS COUPON—NO SALESMAN WILL CALL

BELSAW INSTITUTE, 105B Field Bldg.
» | Kansas City, Missouri 64111

THIS PRO =) o I
KEY MACHINE— FREE oo | | puication “Keys to Your Foture” on Fow Belsaw |
: can rain me make mone n Sm =

IE"lesd 125'1;5[?—— . :T}?u- | I i:_'?g i#gzgiw all tools and Key iﬂaghinc :cru Eiven I
o e 4 Telshow | Name I
won't cost you a cent to make

with your training. S —= Lor:(k}:r:{ti': I Address I
ALL TOOLS, MATERIALS AND PRACTICE  ~  ing aimast | cyy _State___zip I
EQUIPMENT COME TO YOU WITH YOUR COURSE.  start! — D] Check here if eligible Veteran. |

the master’s complete course of

MOST DEADLY FORM OF

Now is vour chance to learn the fa-
mous, deadly secrets of Kung-Fu —
certainly the most effective form of
aftack and defense ever devised!
Kung-Fu has been handed down
from father 1o son — cloaked in se-
crecy until now! In less than half
an hour a day (depending upon the

rsonal goals vou set) vou can
earn and master techniques that
could defeat a Karate expert!

KUNG-FU CAN MAKE YOU A

counter-attack any man, regardless of his size

by-step Into the fascinating world of
simple language how to use the techniques of Kung-Fu so that v
handle yourse
fessional equipment and you can learn easily by wvourself or
friend. Shortly, you'll be amazed at your new powers!

ORIGINALLY SOLD NATIONWIDE FOR $7.00, YOU

Kung-Fu course to you In the next out-going mail!

un

... CONSIDERED BY MANY TO BE THE
SELF-DEFENSE KNOWN TO MAN!

IN BOTH MIND AND BODY!
Easy to learn, this Kung-Fu course shows yvou dozens of ways to
With Kung-Fu vour

body becomes an instant arsenal of power. COur course takes you step-
ung-Fu — we show you in plain,

in any difficult situation. This course requires no

ONLY $5.00 FOR THE COMPLETE COURSE! SAVE $2.00!

As soon as we recelve your payment and form we will send the complete

B
MONMEY - BACK
GUARAMNTEE
W think Bt Keng-Fu i so
efiertive thai 30 dayw om our
syl will gher vou morr
seildefenss power han
you used any other sysiem
daily for a sold year! W
vou don'l agrer — if yow leel
thal s rourse Ba'1 e
eabril B ol a0
mail powerfal selde
Eraad and aRech viles SRt
devisad — then return
e coume withis e
for & fell inplany ey
e
B

ATTACK AND

You can learn Kung-Fu through us 22
al minimal cost: ¥ vou decided to
take lessons from a Kung-Fu in-
structor {if vou could find a genuine
Kung-Fu Master). the cosis would 2
range anvwhere from 5300 o i35
51 This course is available 2
only through us {published only by
us) and it will never be sold from

P = e . .
I{UNG'FH INTERNATIONAL

Department
Box 6694
Detroit, Michigan 48240

DEAR KUNG-FU INTERNATIONAL:

GIANT

ou CAnN

o=
wrth a Send me yvour complete Kung-Fu course!
I am enclosing full payment of only $5.00.
PAY MName .

. Address
.Ch}.

State Zip
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How to start making it
earlyin life.

(A TRUE STORY)
Since he got out of the Navy, John  of the fast-growing careers where ICS
Muirhead of Gales Ferry, Conn. has pro-  concentrates its training. Like account-
vided well for his family. ing. Engineering. Auto repair. Electrician.

Two cars. A new house going up

alongside a wooded lake. Even a hand-
some Great Dane named Sherman.

But John has bigger ambitions.

“l want my own air-conditioning
business doing installations and repairs.

For homes, office buildings, restaurants,

small factories, motels.
“That's no dream. With the training

I'm getting from ICS, I know I can do it.

“In fact, my ICS training helped me
get the first job I ever applied for. I won
out over two guys with cullege degrees,
even though I had no experience. Because
the boss could tell  had a practical, down-
to-carth feel for heating and air-condi-
tioning. And he respected the ICS name.

“Naturally, | was nervous at first. So
I took my lesson diagrams with me on

the job. And I could lick any problem.

“Pretty soon, they asked me to head
up the air-conditioning department. I also
picked up some repair and installation
business of my own on the side. Thart’s
what's helping to pay for the new house”

The right combination for success

John has the right combination for
success. He's in 2 growing field. And he
has good training for it. You could, too.

Especially if you're interested in one

Soon, a new home built on a wooded lake site

will give John and Cheryl Muirhead lots of room

for their growing family. (Photo: Frank Cowan)

Air conditioning, etc. (Check your choice
on attached card.)

Ideal way to learn
AsanICSstudent, youstudy at home,
on your own schedule. You waste no time
traveling toand from class. And you never
have to miss a paycheck.
But you're never alone. Skilled in-
structors are always ready to help you.

If you ever have any doubts or prob-
lems or just want to talk to your instructor,
you can even call ICS from anywhere, at
any hour. Toll-free.

ICS training works
ICS has trained 8,500,000 people in
the past 80 years.

Some of the top American corpora-
tions (including Ford, U.S. Steel, Mobil,
Alcoa, Pan Am, GE, Motorola and RCA)
use ICS courses in their own training
programs. Government agencies and
unions have also approved ICS training.

Free demonstration lesson
If you want your job to give you
more, (more money, more day-to-day
satisfaction, and more future) get our car-

eer guides and free demonstration lesson.
Remember, it’s your life. You might
as well make the most of it.

We'll show you a better way to earn a living.

If card is missng, write for free career booklets to: International Correspondence Schools, Scranton, Pa, 1f515 ©1973 ICS




Kings: 18 mg’ "tar," 1.2 mg. nicotine— -
100°s: 18 mg: "tar," 1.3 mg. nicotine av. per cigarette, FTC Report Sept' 73

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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‘Surform tool shaves, planes
~ easier. kree plans prove it.

Now andthenawoodworking  grater” blade can’t clog either;
project can turn you off. shavings pass right through.
Especially if it calls for a lot of All of this you can prove
planing, filing and smoothing for yourself. Our free plan set
to make these animal rocking
toys calls for a good amount of

those Stanley Surform tools.

Almost any store with a good
Stanley Surform plane orfile  tool department sells Stanley
or even pocket-size model Surform tools and replacement

makes it a pleasure. And — by
the way — Surform tools aren’t
just for woodworking; they
also take on soft metals, plas-
tics, material like autobody

blades. To get the
free plans to make
the rocking donkey
and lion, just send
your name and

— which sometimes can be filler. Another thing —if a address to
tricky work. Surform blade wears out, you Stanley Tools,
I'snoproblem withStanley  just snap on a new one. _ Dept. Al,

Surform tools. They let you So gotake : New Britain,
trim away material fast, easy, alook at Conn. 06050
without goofing. Really make . : - -

you look like a pro.
Surform’s “cheese-

.....
bl

helps youdo
things
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Four wonderful Popular.
weekend /vacation homes

by Ralph C. Rittenour

hether you plan to build

a second home strictly
for summer vacationing or as
a regular weekend hideaway
for family relaxation, you're
making a wise investment. A
second home not only serves a
present purpose, it can also
prove to be a pleasant way to
plan for the future and your
retirement years.

To help you find the home
you'd like to build, PM pre-
sents on this and following
pages plans you can order of
new designs that are contem-
porary, yet will retain their
charm in any setting.

23-3" & 136"

Clerestory windows in gable end of bedroom and over the laundry add
privacy and light. Attached two-car garage extends to the front.

LIVING ROOM

§3-0°

FIRST FLOOR PLAN

140 SOUARE FEET

PLAN 865-2

WITH BASEMEMNT

PLAN 865-2A

WITHOUT BASEMENT

GARAGE I

2T i9-2°

FULL BASEMENT THIS AREA

BASEMENT FOR PLAM 885-2 | m
{hatl scale |



Dramatic balconied living room

The contemporary architecture of this ele-
gant home combines with a rustic country
styling. A spacious entry connects with all
portions of the main level and to the second
floor by an open staircase, At the rear of the
home, a short flight of steps leads to a re-
cessed living room. The soaring height of

Outside decks that flank both
sides of the living room

are accessible through
sliding glass doors. These
decks are also viewed from
the windows of the dining
room and from one of the
rooms of the bedroom wing.
Although the home is
comfortably sized, plans also
allow for a partial basement.




the room is accentuated by a vaulted beam
ceiling. A wood-deck ceiling slopes from the
support over the balcony to the outside wall
where large windows offer a skyline and
treetop view of the outdoors.

A massive fireplace is the focal point of
the living room. This interesting room may
be viewed from the dining area through the
open balustrade of the hallway railing. Note
the raised masonry hearth and the louvered
doors that cover the storage shelves.

How to order plans

You can buy complete plans for any home
featured in this article for $35 for one set,
or $50 for four sets of the same plan. Add
$5 for a materials list. Four sets are needed
for permits, estimates, financing and con-
struction. A plumbing diagram and a wiring
diagram, helpful if you intend to do the
work yourself, are available for $5 each.
Send orders to Home Building Plan Service,
Dept. PM., 2234 N.E. Sandy Blvd., Portland,
Ore. 97232. Specify the plan number and
the number of sets you want.

MAY 1974
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Plan 886-1 & 1A

Both of the plans
illustrated on this
page have identical
main and second-floor
plans. The difference
is in the arrangement
of the basement.

Plan B86-1 has a
standard basement
below grade. Plan
886-2 has a daylight
basement and includes
a garage under the
building. Only plan
B86-1A is available
without basement.

R .5

. -

Plan BB6—2

80 POPULAR MECHAMICS




Modified A-frame preserves wall space and headroom

Close examination of these two designs will
reveal how the roof does not extend to the
ground level as in a conventional A-frame,
but rests on perimeter walls that are ade-
quate for providing comfortable headroom.
This design feature also permits the in-
stallation of windows that otherwise might
be impossible in an A-frame.

Take note also how the roof has been
broken midway down the slope of the gable
and extended over the front porch. This
latter projection provides valuable cover for
the large prow-shaped fenestration of the
front-gable wall, giving added protection
from sun and snow. A clearly defined separa-
tion of the living and sleeping areas insures
both privacy and quiet.

The living room rises a soaring two
stories and is finished in natural-wood de-
cor., Other features of this plan that will
appeal to the recreation-home builder in-
clude three bedrooms, plus an overflow bal-
cony sleeping loft. A complete bathroom is

located on each floor, and a laundry wall
flanks the central hallway of the first floor.
It includes both washer and dryer. The U-
shape kitchen opens onto the living-dining
area to minimize wasted steps in serving
the dining table. A massive oversized fire-
place is placed in the corner of the living
room, enabling the owner to enjoy both the
view of the outdoors and the fireplace hearth
at the same time. Another important fea-
ture is the access to the rear deck through
a central hall as well as to the front deck
through sliding glass doors.

Outside, there is a large deck at front
which is ideal for sunbathing, evening re-
laxation in cool breezes, and for outdoor
entertaining. If Plan 886-1—standard base-
ment, first-floor on grade—is used, the
guard rail is optional. 1f, however, you de-
cide to go with Plan 886-2 below, which puts
the daylight basement on grade and first
floor above, the deck is enclosed with a
clean-looking, contemporary railing.
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SECOND FLOOR PLAN
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FIRST FLOOR PLAN

994 SOUARE FEET

PLAN 886-2
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Mini octagonal home starts a cluster

Build this unique starter home containing
only 331 square feet and meet all require-
ments of the Uniform Building Code. Take
note of the complete kitchen and dining area
as well as the space for a fold-out sofa bed
in the living quarters of the starter home.
Full bath and lavatory are also provided in
the original home. The octagonal unit mea-
sures 20x20 feet, and each wall of the home
is spanned by two sheets of plywood. A low-
pitched roof with wide overhang is covered
with cedar shakes.

PLAN 880-5

All interior walls of each unit are non-
bearing, as eight exposed hip beams are
supported at the center of the vaulted ceil-
ing by a compression ring. The owner may
move partitions in case he should like to
make modifications in the design. Locate
the dwelling so you can make the best use
of your property. All three of the octagonal
structural units in this expandable plan are
identical. The only difference lies in the
way the windows have been arranged and
the partitions have been placed.

PLAN 880-1A

STARTER PLAN

331 SOUARE FEET

0 5 : 0
S SPIPE JUUTL JPREL SRR

USE THIS SCALE TO MEASURE IRREGULAR ROOMS

This versatile design
may well ba the
answer to your
recreation program.
You may build this
starter unit at your
convenience and add
on to it as your
needs arise. It will
not only serve you
as an independent
home to start with
but also offer you
the opportunity to
expand in many
different ways.

Plan 880—S

FINISHED PLAN




Plan 880-1A




Two levels and a covered deck _ = 2. 098 i
Here is a plan that emphasizes informality T ] = —
with the rooms arranged so that the whole m.l g N =
scheme of living promotes family together- _ i s\
ness. - LA E

The generous-size entry reveals the open ° L e 7086 Lav])
character of the home immediately upon ar- 8 LIVING ROOM s
rival. Note the ample closets and the guest i SRR N
closet that’s tucked into the alcove wall of | pttos || SpmeHEN |

£ {0 8a”

the entry hall. | ' | i
The living room is the center of a complex bl s, LU e
of connected living spaces with the dining A
area at one end and a huge log-sized fire- |I I il ||||
G 1 R A L

0

. place at the opposite end. An intervening
i area of over 26 feet connects the two ends
of the spacious room.
All along the rear wall of the living room ‘;‘M}E:’E}
a series of windows and sliding glass doors
invite the occupants to a generous-sized
deck where all sorts of pleasant outdoor
activities may be enjoyed. The deck spans
the width of the home. * &k *

BATH

Ei.‘!

Pole house on hill has panoramic view from two levels.
Roof overhang shelters center portion of upper deck. BEDROOM BEDROOM

Stained-glass windows light the entry and staircase. 00" xla- B 000 10: 0'x11-0" ||
- e = S I T e, -
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New TV tubes
- lock In

better color
pictures

by Jim Luckett

he old, familiar picture tube design that
has dominated the color TV industry
since mass-production color began in the
mid-fifties appears to be on its way out. A
new generation of tubes with radically dif-
ferent internal structures is sweeping the
industry.
The new tubes won’t bring dramatic im-
provements in picture quality—but they

do match picture quality of the best con-
ventional tubes and should be more reliable,
needing fewer service calls. They may lower
original set cost, too.

That’s mainly due to their simplified con-
vergence adjustments—the adjustments that
insure that the electron beams from the
tube’s red, green and blue guns will con-
verge closely on the tube face’s phosphor
screen. Properly converged, all three spots
blend into single spots of white or other
colors, rather than appearing as distinct
primary-color spots, or adding color fringes
to picture details.

But there are other benefits, too: The
color purity of the new tubes' pictures is
less affected by the earth’s magnetic field.
They’re also a few pounds lighter and up to
five inches shorter. And they save the manu-
facturer about $5 in chassis parts and as-
sembly costs—which could result in a saving
of about $15 to you, if set makers choose to
pass that saving on. So far, the new tubes
have not resulted in lower prices, but costs
may come down as the tubes come into

RCA's new single-gun
tube (front) is smaller,
easier to adjust than
old type (rear).




ELECTRON GUNS
IN DELTA PATTERN

ELECTRON “"LENSES"

Conventional tube ey et

II|

PHOSPHQR DOT

SCREEN
IN-LINE EILECTHGN GUNS

ELECTRON "LENSES’

New, in-line,

slot-mask tube
SLOT MASK

\
4
PHOSPHOR BAR
SCREEN

TOED-IN ELECTRON GUNS

ELECTRON
‘PRISMS
I~

SINGLE ELECTRON
"LENS

Sony Trinitron tube

SLIT MASK

PHOSPHOR BAR
SCREEN



¢ ¢ . - greater use and lose their novelty appeal.

. - - v v The common denominator of the new pic-

po g Ny ture tube designs is the rearrangement of

a enee C their three electron guns (one each for blue,

- ™ ) @ © ) @ green and red) into a straight line, instead

~ " FT N ) & > . of the usual triangular “delta” pattern.

= A A - e With the electron guns in the same hori-

. gy i zontal plane, it's easier to converge their
g v v beams int ingle spot
2000006 ~YYYYY ms into a single spot.

e & . P P Conventional tubes have 15 convergence

"Y1 11X X 4 adjustments which must be carefully set on

> ® "YYTIX1 XY - the assembly line and—in some instances—

ese e X - @ 4 readjusted by a serviceman in your home.

. But some of the new tubes (see table, page

Round phosphor dots mark conventional 89) have no convergence adjustments at all;

tube, with round mask holes., and guns
usually in delta pattern. (This and other
TV-screen photos are 10X lite-size.)

their guns are converged at the factory,
then cemented into the tubes’ narrow necks,
Other new designs retain up to four adjust-
ments; manufacturers claim this allows
greater flexibility to correct convergence
’ errors, and that the wider necks of these
tubes allow larger electron-grid ‘“lenses”

I which can focus the picture more sharply on
the screen. (Narrow-neck advocates, on the

§ I other hand, claim improved convergence and

LS The TR 4

registration and lower power requirements.)

Another key element in the design of the
new tubes is their use of tiny vertical phos-
phor stripes instead of dots to “paint” the
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CONVENTIONAL PICTURE TUBE BEAM PROFILE

AUXILIARY MAIN ELECTRON “LENS™
Siot-mask tubes have continuous phos- ELECTRON “LENS'

phor stripes (horizontal black shadows
are cast by mask), guns in in-line patlern.
RCA version has “unitized” gun (see text).

BEAM
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k ¢ |
HiHn ! T E PANASONIC QUINTRIX BEAM PROFILE
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. i G i MAIN ELECTRON “LENS = Eﬂ,‘é}"
: | J | L
f { : | SMALLER HOLE § SCREEN
.E I “ § l Art: Adolph Brotman
Sony Trinitron's phosphor siripes show Panasonic Quintrix is an unconventional round-dot

tube. It uses an extra electronic “lens" to focus
the electron beam more critically, resulting in a
narrower beam and smaller image spots which Pana-
sonic claims are sharper (and more perfectly round).
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no shadows since mask has only vertical
strips. Tube face curves only in one
plane, an antireflection plus, Sony says.




New TV tubes

ANTIREFLECTION
SCREEN

Black-mairix screens, now almost universal among
picture tubes, surround each dot or bar with
nonrefliective black. As a result, antireflection screens
can be made lighter, allowing the picture to come
through with greater brightness and purity.

color picture. On striped screens, electron
beams deflected up or down by the earth’s
magnetic field will still strike the proper
color phosphor, avoiding color impurity; on
dotted screens, deflected beams tend to il-
luminate dots of the wrong color above and
below the correct dot. Stripes are also
claimed to vield greater “apparent resolu-
tion” because the eyve supposedly can focus
more easily on the vertical lines than on the
dots used in conventional designs. Not much
evidence has been presented to back this up,
though, and the claim isn’'t being pressed
very strongly.

To use a striped screen, the tubemaker
must modify the shadow mask—the thin
metal grid between the electron guns and
the screen whose holes are positioned to in-
sure that each beam strikes only one color
of phosphor. In conventional dot-screen
tubes, the holes in the shadow mask are
round, with one such hole for every triad of
color dots. In striped-screen tubes, the holes
are either vertical slots—tall, thin rec-
tangles—or slits running from the top to
the bottom of the mask.

Theoretically, slotted and slit masks al-
low brighter pictures, by blocking off less
of the electron beam’s energy. In practice,
the slotted mask (which, like the dot-mask
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is curved both horizontally and wvertically
into a section of a sphere) loses much of
this advantage because its bars must be
thickened to reinforce it and hold its curve
precisely; and the thicker the bars, the nar-
rower the slots between them.

Sony, the only user of a slit mask, gets
around the rigidity problem by curving its
mask and screen only in the horizontal
plane, shaping them like a section of a
cylinder standing on end (a very rigid
shape), instead of a spherical section. Sony
claims this vertically flat shape also reflects
less extraneous room light back at the
viewer, The slit mask also casts no hori-
zontal shadows on the phosphor stripes,
which can be excited by an electron beam
anywhere along their lengths. The horizon-
tal members of slotted masks on the other
hand, create a bricklike pattern on the
screen, which is visible to the naked eye on
very close inspection.

Another unique aspect of the Sony Trini-
tron is its single focusing lens system and
the unique gun arrangement that goes with
it. Most color tubes use separate grids to
focus each of the three electron beams on
the screen, just as lenses focus light beams;
the guns are aimed to have their beams con-
verge at the plane of the shadow mask. Sony
uses a single, larger lens grid for all three
beams, toeing them in sharply so they con-
verge at the lens’s center. This system, Sony
claims, produces sharper images, since
beams pass only through the lens’s sharp
center, never getting as close to the unsharp
edges as they might with smaller lens de-
signs. But since the beams converge at the
lens, they diverge again between the lens
and screen ; convergence plates (which Sony
compares to prisms) bend the beams back
into correct alignment,

Panasonic has another new lens design in
its Quintrix tube, an otherwise conventional
round-dot black matrix type. The innova-
tion, here, is an extra focusing grid, for a
tighter beam and sharper image spot. The
shadow-mask and black matrix guard bands
are also produced by a mnew “direct-ex-
posure” system, which Panasonic claims re-
sults in more sharp-edged, perfectly round
dots and more accurate beam landing.

The purpose of those black-matrix guard
bands (now nearly universal in the best
conventional tubes and used in most of the
new ones, too) is to improve picture con-
trast. Some sort of guard-band separation
must be maintained between phosphor dots



or bars, so the wrong phosphors won't light
up (causing color impurity) if the beams
or phosphors are microscopically misaligned.

In early tubes, this separation was pro-
vided in part by making the phosphor dots
larger than the electron beams (so that
slight misalignments would still allow the
beam to illuminate its original phosphor
area) and in part by leaving part of the
screen blank between dots, Between the un-
illuminated portions of the phosphor dots
and the blanks between them about half
the screen was free to reflect room light,
and the glass on the tube face had to be
darkly tinted to keep such reflections from
washing out the picture. The glass did cut
potential picture brightness by about 60
percent-—but since reflected light had to
pass through the glass both coming into and
leaving the tube, its intensity was cut by
about 85 percent.

By making the dots smaller, and filling
the space between them with black, reflec-
tion-absorbing material-——the black matrix
—asacreen reflections are reduced enough to
permit more transparent glass to be used on
the face plate, allowing up to 85 percent of
the light from the picture phosphors to be
seen. This in turn means less beam current

In-line gun picture tubes

is required for bright pictures, which al-
lows sharper focus.

On the new phosphor-bar tubes, only the
vertical spaces between the bars are blacked
in; tubes that will black out the horizontal
shadow bars as well are yet to come. And
Sony Trinitrons, as well as the new RCA
15-inch, GE 10 and 16-inch and Sylvania
13-inch in-line models have no matrix.

All the in-line designs save an inch or
two in the front-to-back measurement of
the picture tube; but the really big reduc-
tions in color TV bulk come from the use of
tubes—in-line or conventional—with wider
deflection angles between the tube sides.
So far, the widest is the 114° angle of Sony’s
19-inch Trinitron and some of its 17-inch
sets. All other in-lines have a 90° deflection
angle, as do most conventional tubes, Tubes
with 110° angles are used in a few otherwise
conventional sets available from RCA, Sears
and MGA, and both MGA and Zenith are re-
ported to be working on 110° slotted-mask
tubes. But wider sets are on the way:
Toshiba has announced 118° sets for the
Japanese market, and Sony says tubes in its
labs have deflection angles up to 122°,

How good are the new tubes? To find out,

I borrowed a selection of sets that repre-
(Please turn lo page 169)

Brand Tube name Tubemaker Mask Sizes gm::{:fﬂgi Matrix
Round
GE Porta Color GE hola 10, 16 6 No
GE Porta Cclar GE Slot 10 6 No
1GE GE Slot 13,17 4 Yes
Magnavox RCA Slot 17,19 None Yes
RCA AccuLine RCA Slot 1 3%, None R 1
Sears Toshiba Slot 13 4 Yes
Sears RCA Slot 17 None Yes
Sharp Linytron Toshiba Slot 9‘1 1-,3’ 4 " ::ﬁ' -
59
Sony Trinitron Sony Slit 12, 15, 2 No
17,19
Sylvania Chroma-Line Sylvania Slot 13 4 No
Teledyne RCA Slot 15, 17 None 17 only
Toshiba Black Stripe Toshiba Slot 9,13 4 Yes

"Planned for introduction this year.
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How to work

with plasterboard

ypsum-core plasterboard provides a low-
cost interior-finish wall that is an ideal
surface for both paint and wall coverings.
When it is installed properly, vour walls
can have the smooth look of plaster. Plaster-
board is available in fire-resistant grades
that meet most building codes too: Most
codes require this type on walls between
house and attached garage.
Many of the techniques for repair of plas-

Estimating materials

terboard surfaces are the same as for new
installation, and professionals frequently
use plasterboard to replace large areas of
damaged plaster.

When joints, nailheads and corners in an
installation are finished, allowed to dry
thoroughly and sanded, the entire surface
should receive a coat of vinyl or oil-base
primer-sealer to assure uniform absorption
of paint or wall-covering adhesive.

NAILS

Wallboard
thickness

Nail type Per 1000 sq. fi.

of wallboard

3®", %"  1%* annular-threaded
wallboard nail

6 Ibs.

ShY 135" annular-threaded
wallboard nail

6 Ibs.

PREMIXED JOINT COMPOUND AND TAPE

Plasterboard Ready-mix joint Wallboard tape |
(sq. ft) compound (gals.) (rolls) i
100-200 1 2/60"

300-400 2 3/60"
500-600 3 1/250"
700-800 4 1/250°, 1/60°
900-1000 5 1/250', 2/60/

Start by making a drawing of the surfaces to be
covered with plasterboard and planning the ar-
rangement of panels. Use the longest panels you
can 1o reduce the number of end joints. Horizontal
application to a wall is often preferred for this
reason. Vertical application is desirable where the
ceiling height of a wall is more than 8 ft. 2 in.
or the wall space to be surfaced is 4 fi. wide or
narrower. Where end joints cannot be avoided,
they should be staggered.

The installation method that uses both an adhe-
sive and nails is not only quicker, because there

are fewer nails to drive and conceal, but also
means a better-guality installation than nails alone.
With this method, you will require about half as
many nails as indicated in the chart at left above;
for a professional-grade installation, you will need
a quart tube of adhesive for every two 4x8 panels
(64 =q. ft.).

Use the chart above to estimate the quantities
of wallboard tape and ready-mix joint compound
(spackling compound) you will need. Joint com-
pound is also available in dry powder form; allow
60 Ibs. per 1000 sq. ft. of suriace.

Tools required

. Wallboard cutting knife or utility knife

. Wallboard hammer or crown-head claw hammer
. 4-ft. T-square or steel straightedge

. Steel tape measure

. Keyhole saw or sabre saw

Ln B 0O B o=

Cutting plasterboard

Using a T-square to get an aligned straightedge,
hold a wallboard or utility knife perpendicular to
the surface and score completely through the face
paper. The board can then be snapped with a firm,
even pressure. Folding back the snapped-off sec-
tion, cut through back paper wilh the knife. Use
sandpaper to smooth any rough edges. Use a key-
hole saw or sabre saw to cut any needed openings
in panel; be sure to measure them carefully.
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6. Joint-finigshing knives, 4- and 10-in. blades
7. Pan for joint compound (mortarboard)

B. Medium-grade sandpaper and block

9. Cartridge-type caulking gun (for adhesive)
0. Corner-taping tool (optional)




CLIP-AND-SAVE KNOW-HOW

Ceiling installation

Ceilings should be covered before walls. Panels
are held in place for nailing with support tees;
make them about 1 in. longer than floor-to-ceil-
ing height. Place nails 7 in. apart. If the adhe-
sive-and-nails method is used, all edges should
still be nailed, but only one nail per ceiling
joist will be required in the '‘field” of the board.
Drive nails to bring the panel tight to framing, then
strike each nail one more time to "dimple" (set)
the head, taking care not to break face paper.

Wall application and corners

In horizontal application, bottom panels are in-
stalled first: the second row can then be rested
on the first. Nails are spaced 7 in. apart and
dimpled. No nail in the top course should be less
than 7 in. from the ceiling. If adhesive is used,
no nails in the field are required unless a panel
is bowed—then it may be nailed temporarily while
adhesive sets. In a vertical corner, the panel edge
that is lapped over need not be nailed.

CEILING 2x4  VERTICAL
JOIST CORNER

CORRECT 2x4
APPLICATION  STUDS

" FROM INTERIOR
NAI
Ss  ANGLE SIDE ONLY

Finishing joints

Joints are filled, reinforced and finished as shown,
First coat of joint compound is applied with 4-in.
joint knife and tape pressed into it with knife
held at 45° angle. Allow at least 24 hours for
each coat to dry. Second and third coats are
sanded and third feathered-out with 10-in. joint
knife to a total width of 12 to 14 in. Treat end
and butt joints the same way, with final coat
14 to 18 in. wide. Nailheads get three sanded
coats of compound, no tape unless paper is broken.

Finishing corners

Two coats of compound may do for an outside cor-
ner. Final coat should extend 7 to 9 in. back from
nose of corner. Tape creased lengthwise is em-
bedded in inside corners, topped with one or two
feathered coats of compound. To halt cracking, use
the least possible compound in crease line. % % ¥
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PM OWNERS REPORT: TOYOTA COROLLA

You can
stretch a
gallon,
but not
your legs!

A nationwide survey
based on 1,200,000
owner-driven miles.

by Michael Lamm
WEST COAST EDITOR

Photos by the author
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Tnynta‘s Corolla surprised Detroit five
years ago when the makers of big cars
couldn’t figure out why such a flea should
sell so well. The Corolla became the first
really successful subcompact brought into
this country.

But Toyota had done its homework. In
1967, the firm began exporting Corollas to
England—an 1100-ce¢ version. The car did
so well there that by 1969 U.S. Toyota deal-
ers began selling Corollas, too—a 1200-cc
on a 90.9-inch wheelbase. Over the years,
as competition grew, Corollas have been
progressively upgraded. A 1600-cc engine
became an option, and in the summer of
1972 so did a five-speed manual gearbox,
making the Corolla the first inexpensive
mini so equipped.

This transmission shows typical Toyota
foresight. The four-speed offered all along
was actually the five-speed with fifth miss-
ing! The fifth-gear slot had always been
there, but Toyota didn't install the extra
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cog until it felt that the market was ready.

Over the years, the Corolla has grown
only an inch in wheelbase but more than a
foot in overall length (comparing 1969 and
1974 models). This extra foot shows up
mostly in the federally mandated bumpers.
Short on looks, it's actually longer than the
VW Beetle, Dodge Colt and Datsun B-210.
Relatively few owners that PM sampled
bought the Corolla for its size—only 15.9
percent. Most were more interested in the
car’s price and economy.

Let’s dive into our sampling and see how
owners like their cars.

Says a Florida mother of three, aged 26
and employed as an insurance rater: “It's
the easiest-shifting car I've ever driven
[ manual four-speed in this case]. Very

good mileage and it's nice to handle. Con-
venient size and I like the reclining seats,
standard toolkit and turn-signal dimmer
switeh. A tough little ear; good for the
money, Once I had to drive through water

that came halfway up the door. I had my
three children with me and it was still rain-
ing. I hate to think what would have hap-
pened if we'd been stranded in that flood.
The engine didn’t die, though, and that real-
ly impressed me.”

A 42-year-old California manufacturing
manager who owns a five-speed SR-5 com-
ments: “I bought it for economy, reliabil-
ity and comfort on long commutes. 1 think
the driver's seat should be moved back
about two inches for the average American
driver. The belt hangs up on its own label
and the buckle can puncture the door panel
(mine did). Workmanship is well above av-
erage and better than Detroit. Service
seems slow and expensive—$112.09 on rou-
tine maintenance in 12,000 miles.”

Another Corolla SR-5 owner, a student
in Georgia, writes: “With my budget, it
gives me the most car for the money. I
wanted a sporty car with a five-speed, It's as
close as I could get to a Porsche 911-S. But

With radial tires, Corolla SR-5 sticks
well and corners flat. The five-speed
transmission makes acceleration snappy.
Fifth is an overdrive ratio, which

increases the already good gas mileage.
Many owners praised rear-seat headroom and
legroom, but a few felt they'd been
short-changed on front legroom. Apparently,
too, it's not possible to buy a locking

gas cap. The SR-5 is becoming known

as the poor man's Porsche.

MAY 1974 93




94

Power disc brakes are standard behind
nicely styled wheels (1). Gas cap’s fluted
design aids on/off (2), and five-speed

stick (3) has short throws. Pushrod

engine (4) delivers 65 and 88 bhp net in
1200-cc and 1600-cc versions. Trunk would
benefit from fold-down rear seat in coupes
(5). Sporty dash (6) shows taste and
practicality. Rear panes push out (7) for
flow-through ventilation; relatively thin
pillars help in backing. Corolla's new 5-mph
bumpers (8) have added almost a foot to the
length of the car since it was introduced.

POPULAR MECHANICS
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I would like to see them add a sunroof,
fold-down rear seat, better looking wheels
and improved rear suspension—it's weak
and bottoms. Workmanship? Best buy for
'T4. My only complaint is that you can’t get
a locking gas cap.”

A 35-yvear-old Alabama teacher had this
to say: “l wanted an economical subcom-
pact, researched the various models, boiled
them down to three, found a 1200 two-door
without extras, and bought it. Gas mileage
is phenomenal. It's easy to park and seems
more roomy inside than most subecompacts.
But the rear window always fogs up. A de-
fogger should be standard rather than op-
tional. The rear-view mirror is too small,
and the radio doesn’t produce a clear tone.
Front bucket seats are comfortable, but
need to be a little taller, This car would be
more pleasing if wires under the dash were
not exposed.”

A 21-vear-old California sales clerk re-
ports: “I like the looks, handling and size—
and it's fun to drive. But with automatic,
acceleration is sluggish. I wish they'd put
a little more power in it.” (Many owners
with automatic asked for more horsepower).

A South Carolina accountant, aged 23, de-
clares: “I bought it because it was the
cheapest new car available, Workmanship is
very good for the price. It's comfortable,
and most passengers feel that even though
the back seat is small, it's bigger than

most other small cars’. The thing I like least
is that the engine keeps racing after‘l take
my foot off the gas.” (Lots of complaints on
this last. It's caused by the no-die detent on
the carburetor.)

A 35-vear-old Alabama production sched-
uler: I drive 20 miles to work each day. My
Corolla 1600 is fun to drive and great on
gas. 1 wish, though, that they'd hide the
mass of wires under the right dash panel. I
bought it as a small car and am happy with
the room inside, even with four people.”

An Oregon market manager, aged 24,
states: “Toyota even sent me forms to tell
how I was treated. I got a high trade-in
allowance on my Datsun. What I like most
is the snappy acceleration in town with the
five-gpeed, smoothness, economy and style.
I've found no flaws in workmanship, but
there’s not enough headroom getting in
and out.”

And to wind up this report, a New Jersey
cable TV technician, aged 48, comments:
“I use this car a lot on rutted roads to
reach our antenna site. I ecarry videotape
recorders and camera equipment, Standard
cars scrape bottom, but the Corolla wagon
doesn’t because of its short wheelbase. And
the car handles great on the highway—
just aim and it’s there.”

A verv high 90.3 percent said they’d buy
Corollas again—next time—strong testi-
mony in the car’s favor. * ok

Summary of 1974 Toyota Corolla Owners Reports*

Total miles driven . ... .. .. 1282551 Performance ................. 142 Had III'I' mhni:d trouble? .69,
"'w' ml“ “r m sh ......................... I'.u ¥.; - - K “:4
driving .. . ... 248 Spaciic dislikes:
Long #rips .................... 189 Poorservice ... ............... II'T. What plnf'lrb!bh?

Series: Lock of power . . .. ... .. Electrical ...........ccveeneess 16.1%
1200 ... 517% Rear defroster 5 5.4 Carbureter ... .. .......... 92
600 T Ny Cold starts ... 54 Defrost system ... .. 8%

Bod 'HI" A S ST e Poor materials P ) gmmd?lsﬂql:k:t S e E‘;

Y styles: atbelt interlock .. - 2
Two-door sadan .. ... G s 51.8% MNumber of vehicles ﬂﬂed Starter switch ER R 5.7
Two-door coupe . .............. ETA:] _F-aratlc only vk ;L:T. Transmissian .. BT
Station wagen . . ............ 6.0 s I = | TP P !

Four-deor ;Ed’un ............... 43 Three cars R | Did you ""'l“'i' it 7”""‘“ 91.8%
Four cars i 4 No <

Traonsmissions: I Yes s -.. B2
Four-speed munuul L 123% Five and more ..... .. .13 i . mmlu;hrg?
Automatic irneneaan 194 Other mokes of ﬂ.-lu'lh ﬁwned Y ' 539,
Five-speed manual _ vee.. BA Chevrolet TN N': s 7

e-sp c,," . Ford . 21.8 JM.

‘;E“En:;n “d “'“_'_ .. .70.6%, Oldsmobile 10.3 Whot elﬂgﬂ. m‘ld you |lh?

SR5 coupe . .. .............. 204 Toyotg ........................ 103 More legroom front and rear .. 6.9%

Why the l:nrull::? Plymouth ... ... .............. %8 Change mlﬁli interlock . . ::
Economy .. . ... ... 418%  Comfort opinion: v eyl Ol 1
Price e R e .l Good to excellent . .. ... . &1.7TY% Improve rear defroster .49
Shilimg ... i, 1T Average fo poor 3.7
ize i i MRS | L. = Age distribution of owners:

Handling ... ... ... ...... &4 Workmaonship opinion: 15-29 years . i 55.9%
Good to excellent . . .. ... 78.4% 3049 years ........ ... 325
5?“?'-‘ likes: 80.6%, Averagetopoor ... ... ... . .2737 B0-plus ......ocooioooi.... .07
omy . ]
Handling Saam PRI | % Dealer service opinion: Would you hr another C-nrnllu?
Styling e i i e o Good to excellent . ... .. . 58.4% Yes .... . M3%
Comfort ... .._.... ceaoi..200 Average to poor 41.3 - AR SR e T

*Percentages might not aquul 100%, due to rounding or |n:uﬂ':lanl' data.
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16 ways to ‘hide’
plywood edges
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Edging held with splines

Where wide moldings are involved, such as those
shown at the right, splines are often used to
produce an exceptionally strong joint. Here saw
kerfs are run in both plywood and molding on a
table saw and thin wood members are ripped to
fit the kerfs. If you have a means of shaping an
edge, plain solid stock may be applied to the
edges and the members shaped afterwards with
a router or shaper. Where you wish the edge to
be thicker than the plywood, such as shown in
the lower detail, additional strength can be gained
by a rabbet. This, plus the spline and glue,
produces a joint that can take a lot of punishment.

96 POPULAR MECHANICS

A problem from the beginning

The use of plywood in the home workshop has
long presented the problem of what to do to hide
the laminated edges of the material when they
are exposed to view. Simplest way for the do-it-
yourselfer to do it is to cover them with paper-thin
wood tape which is sold in rolls in a choice of
woods and merely glued on. This is okay for shelves
in a bookcase and perhaps the square edges of a
tabletop, but it's not too durable a treatment when
the project is subject to considerable handling
and wear. In being limited to plain square edges,
wood tape is not the answer when you prefer that
the edges of a piece of furniture be shaped. How-
ever, as shown here, there are many ways you can
add eye appeal to plain plywood edges and hide
the laminates in doing so. Some of the methods
are comparatively simple while others are more
involved.

Plain butt-glue treatment

The drawings at the left show five ways you can
conceal and treat straight plywood edges with a
variety of moldings which are simply butt-glued.
Here, of course, glue is not relied on alone; the
moidings are also nailed with small finishing nails
(brads in some cases) and the heads set and
puttied over. A common trick for hiding nailheads
is to first lift a chip of wood with a small gouge,
drive the brad and then glue the chip back down.
When sanded and finished, the chip is hard to
detect. When the project is fairly small, rubber
bands cut from a large size inner tube will prove
handy in holding the moldings snugly to the edges
while the glue dries.
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Moldings can be inset in dadoes

The three examples above illustrate how the top
and bottom surface veneers of the plywood itself
can become part of the decoralive edge. In each
case, a dado (groove) is made in the core lamin-
ations to a depth to suit the molding. In two
examples the outer veneers form shoulders; in
the other the depth of the groove, plus the molding
shape, creates an edge where the veneers are
held flush. Pinch clamps hold top and bottom ve-
neers snugly lo the inset moldings when you glue.
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Tongue-and-groove joints are another way

Better than being just butt-glued. decorative
edges applied with tongue-and-groove joints will
nol pull loose readily. The top and bollom ex-
amples differ from the others above in that tongues
are cut in the plywood rather than the molding. The
malding congceals the entire edge either by itself
or by the addition of a veneer strip.

Examples of special treatments

The upper detail at the left is an example of how
wide, fancy picture-frame molding can be used lo
treat plywocod edges. As you see, a rabbet is
made in the plywood edge. Later when the molding
is glued in place, the top surface is sanded flush.
The lower detail picltures a joint thal perhaps is
the strongest of all but requires special shaper
culters to form both groove and molding. In this
particular treatment you have the option of leaving
the molding as is or shaping it. * k&
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Pedal cars:
The gasless
way to go

By Sheldon M. Gallager

an you really beat the fuel shortage?

If you're willing to exchange leg power

for long waits at the gas pump, you may be

able to—at least to some extent. Your vehi-

cle will have no engine, consume no fuel and

never need a tune-up or oil change. It's the

pedal car, a grownup version of the little

toy midgets we used to pedal up and down
the sidewalk as kids.

Ever since fuel cutbacks became critical,
manufacturers have been rushing this new
breed of personal transportation onto the
market as a serious, fuel-saving substitute
for the gas-gulping automobile. How serious
it will prove to be is still unknown, but the
idea is an intriguing, tempting one. Modern
pedal cars are smartly styled, fun to drive
and offer such adult conveniences as sit-
down comfort in bucket seats, side-by-side
accommodations for two, dual pedal drives
so both passenger and driver can pump,
multispeed transmissions, storage space for
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lugging home the groceries, and either
built-in or add-on enclosures to keep out
wind, rain and sun, In theory, they should
be ideal for around-town shopping chores
and short-run commuting trips; in practice,
they may be a horse—or pedal car—of a
different color.

Against them is their low speed and some-
what cumbersome handling compared to the
lithe and agile action of a 10-speed sport
bike. Their hill-climbing ability depends on
how hard you're willing to pump, but, at
best, is not going to equal the performance
of a good cross-country two-wheeler., While
manufacturers boast of speeds up to 25
mph, this is possible only for brief periods
of all-out pedaling on level terrain. More
realistic speeds average 8 to 15 mph, put-
ting pedal cars at a severe disadvantage
with their faster-moving motorized cousins.

While bicycles can be ridden at the side
of a road, pedal cars must vie for space in
regular traffic lanes, creating both a hazard
for themselves and a nuisance for motorists.
Their relatively frail and light construction

Sporty lines are key feature of this
bullet-nosed, bucket-seated, two-pas-
senger, three-wheel runabout, called

PPV for People-Powered Vehicle.
Dual pedal arrangement (above)
allows both riders to pump for extra
power while driver steers. Single-
wheel brake lever is on handlebars,
with three-speed stick shift on floor
console. A sun roof and rain canopy
are optional extras. Available in
several colors, molded-plastic PPV
is about $380 from EVI, 6345 Product
Drive, Sterling Heights, Mich. 48077,




&

Most sophisticated model is this fully enclosed Pedicar with straight-line
pedal action, disc brakes and five forward speeds, plus neutral and
reverse. Pedals (left, above) move forward and back, are said to be 50
percent more efficient than rotary drives. Shift lever is at right side.
Other features: aircraft-type steering yoke, windshield wiper, headlight,
rear-view mirror, parking brake, rear hatchback luggage door. About
£550, Environmental Trans-Sport Corp., Box 566, Windsor, Conn. D6095.

Though boxy and a bit old-fashioned-
looking, Tag-Along model has four-
wheel stability and is one of few ped-
al cars to offer full four-wheel brak-
ing. Twin brake levers are mounted on
T-bar steering control (below). Like
the PPV, the semi-enclosed two-seater
has dual pedal drive and three-speed
transmission. Safety equipment in-
cludes horn and rear-view mirror, but
“headlights” are dummy. Windshield
is optional. Tag-Along sells for about
£300 from Pedal Power, Inc., 1545
Ocean Ave., Bohemia, N.Y. 11716.




Reverseless Tag-Along can't back up, but is so light
you just step out and swing it around when you want
to go the other way. The 100-pound vehicle has good-
sized 20-inch wheels, is 4 feet wide by & feet long.

Proving it can climb grades, Pedicar negotiates 20°
slopes, aided by powerful five-speed drive. All-weath-
er cab makes it one of most practical designs, Main
drawback: Its small size limits it to one occupanl.

—most weigh only about 100 pounds—is
no match for a 3000-pound motor car; in
any crunch between the two, the pedal car
is sure to be much the worse for wear.

So far, most states permit the use of
pedal cars on local roads, though not on
highways. However, as the little pedal push-
ers grow in number, so will problems of
traffic safety and congestion, causing some
communities to have second thoughts.

Three-wheel pedal cars, a design liked for
its trim, sporty appearance and simple
steering geometry, have come in for some
criticism because of questionable stability.
Those who have tried them report that a
sudden turn of the single front wheel can
cause a nose-over, not possible with more
sure-footed four-wheelers. Though manu-
facturers deny it, one well-known consumer
testing organization judged the three-wheel
design to be “not acceptable” for street use
for this and other reasons. In addition to
its tendency to tip on sharp turns, its single
front-wheel brake was found to be in-
adequate on downgrades.

Another quirk to watch out for in pedal
cars is the drive arrangement. Most models
use a rotary pedal action similar to that in
bicyeles. If the vehicle moves backward,
the pedals rotate backward with it. This
can result in an unnerving experience if
you're caught part way up a steep grade
that the car won’t quite make. If you start
to roll back, it's possible to get your feet
pinched under the backward-turning pedals
—a situation that professional testers say
they discovered “painfully.”

One notable exception is the Pedicar,

(Please turn fo page 167)
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Canadian design, under
study at Sir George Wil-
liams  University in
Montreal, is twin-seat
three-wheeler with such
luxury touches as slid-
ing sun roof, front and
rear baggage space and
auto-type headlights.
It will have multi-
speed transmission and
dual pedal drive.




Innovative

- second home:

The ‘airplane’
beach house

Designed to have minimum effect
on the environment, this futuristic
home rotates by wind or motor, or
can be locked to face any view.

By H'a_rr_y'ir?icks'

WORKSHOP EDITOR

Art: Roy Grinnell

his cabana was designed to give its own-

ers three new dimensions in living: 1.
A beach-front weekend retreat that would
let you enjoy cooling by nature’s breezes—
instead of by humming airconditioners; 2.
For excitement, a cabin that would rotate
like a weathervane nudged by the wind so
occupants could enjoy a changing view; 3.
A dwelling that would have the least pos-
sible impact on the environment in which
it was nestled.

Such a house was the dream of New Or-
leans architect Charles Colbert. He wanted
to create a “waterfront home for the ad-
venturous” which would be self-sustaining
and an “‘experience to spend some time in.”
Now that he has brought his dream to the
working-drawing stages, plans are under
way to erect 18 such structures on the west
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Second home for the young at heart . .

FLOOR PLAN
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] i“! i il ES 1. Shower curtain 30. Fiddieboard and
| per et 2. Flush floor misc, storage
o L entrance hatch 31. Rotation conlrol
3. Carpet floor molor
4. Movable single 32, Chain-drive
bed sprockeal
5. Alternate bed 33. Roller-bearing
positions security ring
6. insecl screen 34. 5-Ib. tripping
7. Swing window basket
B, Metal net deck 35. Benl-angle riser
9. 2” steel tube tread
10. 3" sieel tube 36. Door grab rail
11. %" metal tail 37. Exhausl vent
12. Clothes closel 38. Shower head
13. Utility closel 39. Lavatory
14. Fiberglass ovei 40. Marine waler
14" plywood closet
15. TV and lape deck 41, Floor drain
16. Refrig. (below) 42. 48~ steel pipe
17. Revolution conlrol 43. 15-Ib, soleplate
and brake 44. 10-lb. wind
1B8. Compass bracke!
19. Hol plate (below! 45. Steel stirrup
20. Speakers {below steps
21. Work surface 46. Stride rail
22. Sun visor 47, Slide air vent
23. Wind scoop 48, Sand cone fill
24. Ballasl tank 49. Entrance door
25. Roll-down window with gaskel
26, Insulation belween 50. Carpeted entry
53" framing §1. %" grab bar
473 27. Roll insect screen 52. Shower rod
: & [ 28. Sewage holding 53. Vaporprool light
€D 1 tank 54. Vinyl floor
I 1 29. Hand hanger 55, Padded overhaad



'BATHROOM-LEVEL
PLAN

Space-age weekend
cabana is aimed at those
who seek new
experiences. Estimated
building cost is $12.000
lo $15,000, land excluded,

ENTRANCE-LEVEL
PLAN

f

o ——

FRONT
ELEVATION

coast of Florida. The prototype
should be under construction at the
time you are reading this.

The house, to a la rge degree, will
be self-sustaining, Waste, for ex-
ample, will be stored in a4 holding
tank, as in a motor home, instead
of being discharged to ga septic
tank or cesspool.

Still to be completed are details
for electricity, “Hopefully,” savs
Colbert, “the day will come when
the structure can be electrically
self-sufficient.” Until then, electric-
ity will be brought into the house
via conventional methods,

Basically, the house consists of
a4 cone-shaped pedestal which is
stabilized in order to adequately
support the 48-in.-dia. column upon
which the house js perched. To en-
ter, you mount the stirrup steps
while straddling a grab-rail, Once
inside the column, you climb ¢jr-
cular stairs to reach the entry
hatch. Inside, there js room enough
for two; the cabana contains a small
refrigerator, hot plate, hi-fi and
other features for 4 weekend of
comfort, The excitement starts
when the house is allowed to rotate.
Whether moved by the wind or by
motor, the house can he locked in
any stop-position on the 360° cir-
cle, * ok

Charles Colbert, the beach-
house designer, has won
numerous awards from
national magazines, as wel|
as the American Institute

of Architects. Formerly

dean of architecture at
Columbia University, he now
practices in New Orleans. He
is also visiting professor

at Tulane, Louisiana State
and Rice Universities.
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How to stretch
screen wire taut

Play it smart; let frame do stretching

Ripping the old wire from wooden frames and sta-
pling on the new is simple enough—it's the
stretching that's the tricky part. Trying to get it
smooth and taut by hand not only is hard on the
fingers but invariably resuits in a belly in the wire,
no matier how you tug and pull.

Actually, it's not that hard a job. If you play
it smart, the frame itself can be used to do the
stretching. Bowing the frame slightly is the most
common method. This can be done with a couple
of jack sticks, as at right, or with blocks and
C-clamps, as shown below. After the wire is
stapled to each end and the bow relieved. the
frame will straighten out and stretch the wire
as taut as a drumhead. The stapling is completed
along each side while the frame is flat. This
method works best on full-length frames, with
the frame supported on a couple of sawhorses
or wooden boxes. It doesn’t take much of a bow;
in fact, you should avoid bowing the frame too
much as this could result in the wire pulling out
the staples or tearing loose.

Art: Harold Jahns

EXAGGERATED

STAPLED HERE I STAPLED HERE

SIDE VIEW , -
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CLIP-AND-SAVE KNOW-HOW

Screen wire is available in standard STAPLED
widths of 24, 26, 28, 30, 32, 36
and 42 inches. You have a choice
of galvanized, aluminum, copper and
fiberglass wire, and you may use /

either tacks or double-pointed screen
staples to fasten it.

STAPLED HERE TAPERED
WEDGE

TAPERED
WEDGE

STAPLED HERE

Small frames stretch each other

Small screens can be used to stretch the wire by
covering two at a time (above). Frames are flat
on a floor or table with one elevated a bit. In
each case, they are butted and the wire stapled
to the outer ends only. In method A, the wire is
stretched by removing the block; in method B,
it's done by forcing the frames apart with tapered
wedges. Shown below is still another way for
stretching wire on a full-length frame.

STAPLED TO
BOARD PLACED
AT ANGLE

Slick molding trick

If you don't own a miterbox, you can do without
one when mitering screen molding. Simply let
one strip lap the other (above), then saw through

sf ".E“EP" FRAME 7, both strips at a 45° angle at one time. Cardboard
L EDTOTABLE will protect frame from saw marks. Center-rail
SIDE VIEW molding is coped to mate with side moldings. * * *
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10 ways to go without the gas

by Bill McKeown
OUTDOORS EDITOR

onsidering the centuries when everyone
got along without gasoline, there's no
doubt we can figure ways to do the same
this summer. In addition to activities and
vacations that take less driving nearer
home, there are plenty which need none at
all and have often been overlooked. Then in-
clude trips that burn someone else's fuel—
rail, ship, bus or airplane—and the choices
of action available get mighty attractive.
Hiking is certainly the easiest, simplest,
cheapest. Put a sandwich in your pocket
and you're in business, or spend upwards
from $100 for the newest in lightweight
backpack, tent, sleeping bag and gear.
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Hikers in Europe frequently carry a knap-
sack without supporting frame, and over-
night-it at village inns or mountain huts.
Their soft pack contains only rain gear,
camera and spare clothes since tent, blankets
and food are not required. Few American
families are likely to hike between motels,
but nearly all state and national parks
have day trails, and the National Trail
Systems Act of 1968 is encouraging more.
The 2026-mile Appalachian Trail from
Maine to Georgia and the 2404-mile Pacific
Crest Trail are best known. Mountain climb-
ing is the most spectacular form of leg-en-
ergy travel, but techniecal climbing requires
practice, conditioning and training.
National and state parks can provide in-
formation and sometimes maps in advance.
Hiking and outing clubs organize regular




trail hikes. Best source for backpacking plus
boat, bike or off-road vehicle trail data is
probably Adventure Trip Guide from Ad-
venture Guides, Inc. (Or for a restful place
to stay, they also have a Farm, Ranch &
Countryside Guide.)

Bicyeling began its recent boom before
the energy shortage became apparent. Now
multispeed models can be bought or rented
and the 10 miles a day recommended for be-
beginners can soon be stretched. Several
states have marked cycling trails away from
highway traffic; some airlines supply free
cargo-cartons to take your bike safely to
yvour destination. American Youth Hostels
publishes a North American Bicycle Atlas
giving U.S., Canadian and Mexican cycling
routes, AYH also has organized group bike
tours for Europe, Africa and Asia.

Horsepower can be harnessed for a trip
with your animal ahead, underneath or be-
hind you. Pack trips scheduled by many
dude ranches range from easy rides for be-
ginners to rugged weeks in the wilderness.
Alaska, all western states and some eastern
ones provide horseback treks. A letter to a
state tourist bureau can usually get you
names of ranches to contact. The National
Wildlife Federation, Wilderness Society,
AYH, Sierra Club, American Guides Assn.,
Matterhorn Sports Club and the Chalet
Club are among groups that sponsor or can
refer yvou to trips by horseback.

Not so sure of your riding ability? There
are also covered wagon trips where you ride
aboard with the horses doing the hauling
up front. Or if you want to be really tall in
the saddle, you can sign on for a cattle
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drive and join in as a cowpuncher. The Ad-
venture Trip Guide gives locations.

Packstocking puts vour horse (burre or
mule) behind you where he carries the
camping gear and yvou both walk. This can
lighten the burdens of a long hike, but un-
less you have a way with sometimes stub-
born animals it's best to have a wrangler-
guide along. On the other hand, you won’t
get saddle sore or worn down from a heavy
backpack. Old-time prospectors found it a
friendly way to travel far into the wilder-
ness with adequate supplies.

Paddle power means canoe or kayvak:
Both can float you far into remote territory;
light models and inflatables can be portaged
between waterways. Though not primarily
sailboats, some may be rigged for wind
power when the breeze is right. Canoes,
particularly, can now be rented with or
without camping supplies in many areas.
Grumman Boats has a Group Camping guide
and Rent-A-Canoe Directory available
through dealers. The Makens' Guide to U.S.
Canoe Trails tells where to go. Florida and
other states also have guides.

Sailing can mean travel with little work
and skill, or a lot. Wind jammer passages off
New England or in the Caribbean may re-
quire helping sail the ship or simply sun-
ning on deck. “Bareboat charter” is the
term for renting a sailing vacht without
captain or crew. It's cheaper but requires
sail and seamanship experience. Small eraft
can become cruisers with a sleeping bag and
a cockpit cover. Smart sailors, however, also
stow a small outboard aboard for those
times the wind fails and the current is run-
ning the wrong way.

Rafting and float trips usually depend
entirely on the current but are well enough
organized so that an average landlubber
can now take a trip once reserved for the
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Sources of Information

Adventure Trip Guide, $4.50 postpaid first class or
$3.50 slower book rate, from Adventure Guides, Inc.,
36 East 57th St., New York, N.Y. 10022,

American Youth Hostels, Inc., National Campus, Dela-
plane, Va. 22025,

Makens' Guide to U.S. Canoe Trails, $4.95 LeVoya-
geur Publishing Co., 1319 Wentwood Dr., Irving, Tex.
75061.

Mational Parks & Landmarks, 75 cents, U.S. Govern-
ment Printing Office, Washington D.C. 20402 (also
write to the GPO, state and foreign-country tourist
departments and airlines for information about spe-
cific areas and activities.)

most adventurous. The clubs and organiza-
tions already mentioned plan these passages
every yvear here and abroad. Check with
them if you want to try a run down the
Colorado or the Snake, but don't forget
there are also more placid rivers where you
and friends could handle a rented houseboat.
Tenting is not a form of travel, but it
has become a way to go on vacation with
minimum use of energy and money. Stowed
in a ecar, RV or backpack, the new strong
lightweight shelters let a hiker or a family
vacation on shore or mountaintop without
need for extra energy. After renting or test-
ing one near home, yvou're ready to stretch
any travel plan or budget with a tent along.
Diving with scuba or snorkel, or simply
beachcombing along the shore may be among
the slowest forms of travel but also rate
among the most pleasant. Waterway guides,
libraries and travel information bureaus all
have directories of places where rental
equipment and instruction are available.
Planes, trains, buses and ships require
no waiting lines for gas and can often re-
serve bargain transportation for you on ar-
rival. Braniff International Airways organ-
izes special sportsman’s tours of South
America. Swissair can schedule fly/drive/
hiking trips in the Alps. Local travel agents
and airline ticket agents will make reserva-
tions for almost any type trip or sport with
good advice thrown in—all for free—while
you save your energy for the aection to
come, * &



The homebuilt
you have to
see to believe

Made from a surplus aircraft
wingtip tank, this 65-hp
midget costs only about $1500
and handles like a dream.

by Sheldon M. Gallager
and Howard Levy

Hnmehuilt planes have been made out of
many things, but few have had the
distinction of coming from part of another
airplane. This sporty little single-seater
actually started life as a wingtip fuel tank
for an old World War II fighter. Chief
Master Sgt. Dick Killingsworth, an Air
Force armament expert, spotted the tank as
an ideal fuselage for the tiny sport plane he
was designing, promptly purchased one and

Photos: Howard Levy

i el iy, ey -

“Before” and “after”: You'd never believe an old wing-
tip fuel tank like the one shown in foreground above
could become the sleek little single-seater sport
plane standing behind it—but here's the proof it did.

began sticking on wings, tail and an engine.

The tank is the same 200-gallon type used
in the construction of PM's Two-Man Sub
(page 94, June '"7T1 PM) and is still readily
available through war-surplus outlets. Its
use not only provides a sleek, streamlined
body shape, but its ready-built construction
vastly reduces overall cost and assembly
time. Dick estimates his DSK-1 Hawk “Tip
Tank Plane” can be built in six to eight
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Short-field takeoflts and landings
are major feature of featherweight
Hawk, which can clear ground in 500
feat. Gross weight is 893 pounds;
rate of climb, 1200 feet per minute.

months at a total outlay of $1500, including
its 65-hp Lycoming engine. The Hawk has
attracted so much favorable interest at air
shows that Dick has already received orders
for more than 250 sets of plans.

The ship combines simple design with so-

phisticated engineering in a way that
makes it both easy to build and exceptional-
ly safe and easy to flv. The wings have a
constant chord for uniform construction,
but incorporate a built-in dihedral angle
for good stability and drooped wingtips for
increased lift. In addition to full-span flaps,
the ailerons can also be lowered collectivelyv
to serve as extra flap area without interfer-
ing with their differential function as ailer-
ons. The two together provide tremendous
lift, giving the Hawk almost STOL-like
characteristics. It can land at 45 mph in as
little as 400 feet and take off at 60 mph in
b00 feet. Top speed on its 65 horses is 146
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mph; cruising speed, 131. Rate of climb is
1200 feet per minute, with a service ceiling
of 10,000 feet.

Several thoughtful little design touches
make the Hawk a tempting choice for the
low-time pilot as well as beginning builder.
The landing gear is of the modern tricycle
type with both main-wheel braking and
back-up braking on the nose wheel. The
nose wheel is steerable, being linked to the
rudder pedals, but automatically casters
freely at speeds above 30 mph should you
hit the pavement in a crosswind with the
rudder not quite lined up with the runway
—a handy safety precaution to keep vou
from nosing off into the ditch. Should the
engine fail, the Hawk has a comforting
power-off glide ratio of nearly 12 to 1—12
feet of forward flight for each foot of alti-
tude loss, That approaches sailplane perfor-
mance : vou can reach an emergency landing




strip up to 10 miles away from 5000 feet.

Construction is all metal with a minimum
of welding and machining required, Most
parts are assembled with simple Pop rivets
and clamped two-by-fours serving as a
home-made bending brake. Readily build-
able and storable in a one-car garage, the
Hawk has an overall length of just 15 feet.
Wingspan is 20 feet, 4% inches, but the
wings are conveniently removable for stow-
ing and trailering, Complete plans are $50
from DSK Airmotive, 126 Georgia Pl., Fort
Walton Beach, Fla. 32548. * ok ok

Only 15 feet long, tiny single-seater Hawk stows easi-
ly in & one-car garage, has removable wings for trail-
ering to nearby fields. Slide-back canopy can be
opened in flight for wind-in-the-face flying if desired.

Cockpit view (lower left) shows bank-and-turn indica-
tor, unusual for homebuilts, centered in lower row of
instruments with compass immediately above. Lever at
left side drops flaps in three steps from 10° to 30°.

Drooping ailerons (lower right) combine with lowered
flaps and drooping wingtips to give ship high lift for
safe, short-run, low-speed landings and takeoffs. Ai-
lerons operate both collectively and differentially.
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How to paint
with spray cans

There's a knack to it

I While the pressurized spray can has
- made painting a lot simpler than it

/ USE PARALLEL MOTION used to be, there's a knack to han-
or,/ i dling these self-contained spray guns

beyond just pressing the button. One
of the secrets of a perfect paint job
is to keep the can moving at all times.

. Another thing to remember is that the

! paint goes on in a uniform layer when

| the distance between the spray head
and the surface is the same through-
out a parallel sweep, as shown in the
upper diagram at the left. When ap-
plied with a sweeping motion as shown
in the lower diagram, the paint film
is heavy at the center of the arc and
thin at each end, producing a coating
which is not uniform in thickness.
Move your hand fairly swiftly; if you
should move too slowly, the coating
will run and sag.

Feathering is a touch-up trick

A neat trick to remember when doing
touch-up work, such as refinishing a
fender scratch, is to aim the nozzle
through a hole in a piece of cardboard
held 10 in. or so from the surface.
This feathers the edges of the spray
so the paint will blend into the sur-
rounding area rather than concentrate
in a single spot.

Always work from the near edge

When painting a horizontal surface
such as the top of a table, start at
the near edge and work away (A).
This lets the overspray (mist) settle
ahead of the full wet coat following.
Working from the far edge (B) allows
the mist to fall on top of the wet coat,
producing a less smooth, “pitted”
finish. Several thin coats will produce
better coverage and hiding quality than
one thick coat. Since aerosol paints
are generally quick-drying, succeeding
coats can be applied in as little as
five minutes apart.
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CLIP-AND-SAVE KNOW-HOW

Wait until paint is warm

To dry properly, paint in aerosol cans
should be at a temperature between
60° and 90° F. If cans are stored in
garage or other unheated place during
cold weather, the paint wil be too cold
to use immediately. To warm it, place
can in a pan of lukewarm water (nol
over a fire) for a few minutes, or let
contents warm up in the house,

Good to the last drop

When a can is nearly empty and fails
to spray when it's tilted, chances are
that the siphon tube is above the paint
level as shown in cutaway A. The re-
maining contents can be reached in
most cases by turning the spray head
180° or until the siphon tube is in the
lowest part of can and below the paint
level as shown in cutaway B.

Start spraying before you paint

When spraying flat vertical surfaces, learn to trigger the
spray so you start and stop the spray stroke off the work.
This results in an even coating. Stay parallel to the surface
and move back and forth across the full width of the work
with each pass. Hold the spray head 10 to 12 in. from the
surface and adopt a firmly rapid stroke, If applied too slow-
ly, spray concentration becomes too great and paint will
run and sag on vertical surfaces. Pause occasionally and
shake the can to keep the paint well mixed.

Keep it clean when job is done

After each job, be sure to clear the spray head of paint so
it won't be clogged for the next use. To do so, turn the can
upside down and give the spray a few bursts to blow out the
pinhole orifice. Aim the nozzle at a dropcloth or newspaper
as some remnants of paint will be forced out along with the
gas. Even when emptied of paint, enough pressure is left
lo be a hazard. Before disposing of any aerosol can, hold
down the spray head (release valve) until the remaining gas
is completely exhausted. * k&

PAINT LEVEL
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NOW

Freezer thermometer lets
you leave the door shut

Freez-Gard, a new pushbutton freezer
thermometer, gives accurate tempera-
ture readings while freezer door stays
shut. It has color-coded dial for quick
reading, requires no electrical connec-
tion or special installation; $12.95 post-
paid from Procon, Dept. 5094, 1304
Ethan Allen Ave., Winooski, Vt. 05404,
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A water bed you lie
in instead of on

You can take a bath without even getting out of bed
with this inflatable plastic tub. Designed for use in
hospitals and invalid homes, it's slipped under a pa-
tient flat, then the sides are pumped up and water fed
in through a hose connection. After use, the water can
be drained out the same filler hose and tub deflated
for removal. Medical researchers at Stanford University
in Stanford, Calif.,, developed the portable bathtub.




THE LATEST PRODUCTS AND DEVELOPMENTS

5 You can sure count on
MITS 941M the calculator makers to keep

coming up with new ideas

The hot competition for the ever-growing calculator market is
keeping manufacturers on their toes. In the photos at left is a
sampling of some of the new ideas they've come up with: Sharp's
METRIC CONVERTER new Ultra-Mini Model EL-805 (Photo No. 1) uses a liquid crystal
display that reflects light instead of glowing. As a result, the unit
can run more than 100 hours on one penlight battery (other cal-
culators require four pen-cells for about 20 hours)—and the
brighter the surroundings, the easier the display is to read. It's
$110. Sinclair's checkbook-slim Executive (at left in Photo 2) is
£90; a new model with a memory is $100. Bowmar's MX20
Brainchild, $59, is a bit thicker, but has a protective flap to cover
its display and keyboard. RCA's Model 3C1010 (3) has “Space
Age" spherical styling with a swing-away dust cover, Powered by
a.c., it sells for $70. Palm-sized model from NS Electronics (4)
has a big display; it's $30 in ihe six-digit version shown, $40
with nine digits and automatic shutoff. MIT's 941M (5) shifts when
you press the triangle key to metric-inch conversions. It's $130
in kit form; $150 assembled. It does regular arithmetic, too, of
course.

Chair caddy keeps glass, ashtray handy

Lounging in your outdoor furniture is more pleasant when
beverage and ashtray are close at hand. This chair caddy
keeps them there and attaches to most tubular furniture at
any angle. For furniture storage, caddy can be removed
with clamp assembly left in place. Caddy sells for $3.50
postpaid, including ashtray; from Creative Service, 125
West Fourth St., Los Angeles, Calif. 80013.

Metric nut drivers

Hex-nut drivers in 10 metric sizes
from 4 to 11 mm feature solid-shaft,
chrome-molybdenum steel sockets,
unbreakable, shockproof handles. Set
in convenient metal stand lists at
$13.75. For information, write Vaco
Products Co., 510 North Dearborn
St., Chicago, Ill. 60610.
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New ‘low-cost’ fighter

Newest Air Force fighter is
this YF-16 developed by Con-
vair. Said to have twice the
range of current fighters at
much less cost, the lightweight
“simplified”’ jet has combined
flaps and ailerons called “flap-
erons,” side-mounted control
stick and sharply back-tilted
seat (near right) so pilots can
better withstand heavy G forces
in combat at speed of Mach 2.
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Trimaran folds for towing

Getting a wide-hulled trimaran to
water and home is a problem un-
less you have this clever folding
design by British boat builder
Tony Smith. Two hinged outboard
hulls swing down to bring the
craft's normal 15-foot width to an
easily towable 8 feet. About $10,-
000, A.J.S. Sandwich Yacht Con-
structions, Sandwich, England.

Coming: easy Army physicals?

Veterans and others may soon
shed nostalgic tears for the long,
drafty, naked lines of the good
old military physical. With Com-
puta-Lab, examinees will lounge
comfortably while a computer
takes their complete medical his-
tory and current symptoms. Then
it checks heart and lung functions,
hearing and vision, automatically
analyzing the resuits and flagging
abnormal data for a physician’s at-
tention. Only a few minutes of a
physician’s time are needed to
complete the physical, says Inter-
national Health Systems, Comput-
a-Lab’s developers.



Soldering-gun element
for solid-state circuits
desolders, too

High-wattage soldering guns, which reach
high heats quickly, can often damage solid-
state components. This new element, called
Gunmaster, is designed to heat more slow-
ly, giving the user extra control over heat
buildup. The element, which mounts per-
manently in most popular soldering guns,
accepts interchangeable tips in two styles:
a solid "'slug” for soldering, and a hollow-
bore tip called a “dum-dum" for desoclder-
ing by capillary action. For heavier de-
soldering, a solder-sucking bulb accessory
(lower left) may be attached to the back of
the hollow-bore tip. For prices and informa-
tion on the element, tips and sucker, write
Gunmaster, Box 743, Kings Park, N. Y.
11754.

Mid-air pickup —_

Snatching Firebee drones out of the air is another
job for the “Jolly Green Giant” helicopter, famous
for its role in recovering downed pilots. The drone
deploys a chute to slow it, then the chopper snags
the chute with a hook and winches up the craft for
the trip home. A second, smaller drag chute (right)
keeps the drone stabilized during the flight. The
Mid-Air Retrieval System (MARS) saves the valuable
Firebees for reuse in recon and target missions.

Truck-cab-to-camper intercom adds safety
convenience—and keeps the kids in line

Some kind of communication between a camper-truck's
cab and passengers riding in the camper body is a safety
must (and a legal one in California, which will require at
least a signal light or buzzer by next year). This intercom
can pass along route information, requests for rest stops
and other family chatter. The two-way unit has a ""‘monitor”
position so the driver can keep an ear out for squabbling
kids or other troubles. For entertainment, a switch sends
the truck radio’s output into the camper. Phillips Inter-Com
is by BW, 721 North Webster, Kokomo, Ind.
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NOW

Multisize pencil sharpener

Six sizes of pencil are brought to
a point of perfection by this hand-
some electric sharpener. The
Whittler features a walnut case,
adjustable point stop for sharp,
medium or blunt points. It runs on
house current and is $34.95 post-
paid from Mounteur Co., Box 443,
Sturtevant, Wis. 53177.

Animal-shape night lights

Cheerful nighttime companions for
children, General Electric's Pet
Parade nursery lights also pro-
vide enough illumination for par-
ents’ late-night checks. With re-
placeable long-life, low-wattage
bulbs, nursery lights are available
in supermarkets and department
stores for a suggested retail price
of $1.49 each, fit any standard a.c.
electrical outlet.
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Plug-in cartridges for countertop cooking

Plug-in-element electric cooking tops with charcoal-flavor
grill and surface ventilation are now offered for countertop
installation. Basic model (top) has two permanently installed
elements plus grill and griddle accessory; second pair of
elements is optional. Model with both sides convertible
(middle) allows double-grill use. Glass-ceramic elements are
also available (bottom). Prices start at $285. Jenn-Air Corp.,
3035 Shadeland, Indianapolis, Ind. 46226.



174" SHANK

13-step drill bit

A single-flute, step drill
doing the work of 13 twist-
drill bits in thin material,
Unibit fits any three-jaw %a-
in. or larger chuck, has
starting diameter of % in.
with 1/32-in. steps to 'z in.
Each step drills through ma-
terial up to % in. thick.
Edge automatically deburrs
holes. Unibit sells for $4.95
plus 25 cents postage and
handling from Harry C.
Oates, Box 131, Wyoming,
N.Y. 14591,
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Permanent valve replaces crankcase plug for easy changes

Changing your car's oil without a rack becomes an easier job when
you can drain the crankcase by simply opening a valve with a quar-
ter-turn of a screwdriver. E-Z Drain Crankcase Valve replaces orig-
inal drain plug of most domestic cars, can't leak or open, has
positive stops in both closed and open positions; $2.75 postpaid,
including installation wrench, from C. B. Enterprises, 7701 Telegraph
Rd., St. Louis, Mo. 63129. For pans with stripped threads, double
oversize valve, with thread cutter, is $3.75 postpaid.

Ground-fault protection plus for portable tools

Sentry offers ground-fault-interrupter protection when you work with
portable electric power tools, and an added feature—it turns the
tool off when its cutting edge contacts an electrically grounded
object, such as embedded pipe or conduit. In addition, Sentry
checks wiring polarity, shows whether tool's ground wire is intact.
Manual reset model shown is $75, automatic reset $89.50, postpaid
from Sentry, Inc., 1102 Clare Ave., West Palm Beach, Fla. 33401.
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Look, Ma, no feet! The
hands do the ‘pedaling’

You pedal this bike with your hands instead
of feet. The arrangement, devised by An-
tonio Spagnolo of Milan, Italy, is intended
primarily for handicapped persons unable
to use their feet, but is also said to provide
a new kind of cycling fun as well. The crank
drives the front wheel through a vertical
chain, and the entire unit pivots for steer-
ing. Two rear wheels prevent tipping.

Usable toolbox
in 17th century style

Antigue-style toolbox is a reproduction of a 1620
vintage Jamestown, Va., example found in an old
print. Of distressed pine with simulated hand-rubbed
finish, it's 24 inches long and has five compartments.
It's practical for use in the shop as a working tool-
box or as a garden-tool caddy or planter. Price is
$15 postpaid from Daniel |. Hadley, 105 North

| Colonial Ave., Wilmington, Del. 19805.

Modern bar clamp
with some extras

The familiar bar clamp is updated as Jet Clamps,
with spring-loaded jamming wedges that allow in-
stantaneous adjustment, lock firmly when clamping
force is applied. Knob on one arm tightens clamp.
The unit is supplied with four sets of interchangeable
pads for different kinds of work, including right-angle
pads for clamping edges, and 12-in. bar (¥a x 1% in.
section, a stock size). The English-made clamp is
$19.95 ppd. from Seawood, Inc., 5100 Edina Indus-
trial Blvd., Minneapolis, Minn. 55435.
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TENSION
BAR

Hedge shears have
built-in shock absorber

For border trimming and edging as well as shaping
hedges, these Snap-Cut hedge shears have a ten-
sion bar that automatically holds proper blade
tension and also acts as a shock absorber to make
trimming easier on wrists and arms. The precision-
ground blades are notched for cutting large branch-
es easily. The hedge shears have 9 in. blades, are
available with metal or wood handles. Suggested
retail prices start at $7.70. Seymour Smith & Son,
Inc., Oakville, Conn. 0D6779.
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Accessories add controls to guitar

Three new accessories from S. Hawk add
new control capabilities to electric guitars.
Left to right: Hawk | acts as a preamplifier
for long cables and for power boost, dou-
bles as a fuzz-box; Hawk |l adds plug-in
tone contouring over three frequency
ranges; Hawk Ill, for a bass guitar, has
separate boost controls for two bass
ranges. Each attaches to gquitar, strap or
belt. 5. Hawk, 65 Bank St., New York, N.Y.

Wind power with a real wallop

If you doubt that windmills can produce
useful electrical power, don't laugh. This
40-foot-tall experimental installation in
Guerneville, Calif., is capable of generating
up to 280 amps. of current, storing it in 60
batteries (top photo below) to provide a
steady flow of cheap electricity,




You don’t see real people any
more—just faces on TV screens

Television is turning up everywhere these days—in medical
offices, conference rooms, even criminal courtrooms. At left, a
patient punches out answers on a keyboard as a videotaped
“doctor"” asks preprogrammed questions. The system, used at
Fulham Chest Clinic in London, saves doctors’ time interview-
ing patients and puts patients more at ease by eliminating per-
sonal confrontations. Middle photos below show how TV is
used in a courtroom developed by Pacific McGeorge School
of Law in Sacramento, Calif. Evidence displayed on central
pedestal is flashed to monitor screens around the room for
jurors and lawyers to see more clearly. At bottom, London's
Heathrow Hotel boasts conference room with 262 TV monitor
screens so convention delegates get close-up views of
important business proceedings.
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The latest in footwear for
horses—plastic ‘horseshoes’

The age-old nailed-on steel horseshoe
may soon become a thing of the past.
For centuries, horsemen have been look-
ing for a simpler substitute, and now a

New Mexican inventor, Dr. Neel W. .
Glass, thinks he's come up with the an- =
swer. It's a tough urethane plastic clip- @ @

on bootie that requires no nailing, goes )

on and comes off in seconds, is lighter

and longer-wearing than metal shoes SaCERTACLE  DANGER— OPEN NO POWER
and can’t be “thrown” as a conventional BCTH LAMBE Egvens}gu EE‘S#’;*BLU“ ET%U&EE
one can. But if plastic boots come into LIGHT ol WIRE LIGHT

style, how will we play horseshoes?

Quick tester for ground faults ‘

This pocket tester for grounded outlets lets you make |
quick checks for ground hazards safely. It simply plugs

into a receptacle, and a pattern of lights tells the story
immediately. Used with a “pigtail"” adapter plug, it also .
checks the condition of two-wire receptacles. The GT-
20 tester has attached instructions; $6.95 from Alco
Electronic Products, Inc., 1551 North Osgood 5t., North
Andover, Mass. 01845.

Pocket movie camera has optional radio control

Newest of the pocket-sized movie cameras (see Pocket
Super-8s, page 130, Dec. '73 PM), this Yashica Electro-8
Macro has an /1.9, 9-30-mm manual zoom lens with
through-the-lens viewing and a minimum focus distance
of 8Y2 inches. It will sell for about $160. An optional
Command Set (also $160) has transmitter and receiver
for remote radio control and time-lapse attachment for
intervals of V2 to 60 seconds between frames.
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FAUCET ON
SWIVE ALIGN BALL SWIVELS TO BLOCK
g*i"fs AMND h’h?n FLOWS PORTS AND SHUT OFF WATER
Restyled joystick faucet

Delta Faucet Co. has restyled its washerless, single-handle
faucet by making its ball-topped handle longer for greater
convenience, improved appearance. In place of compres-
sion washer, faucet uses a rotating channeled ball to con-
trol pressure and hot water-cold water mix delivered to
spigot. Faucets sell from $23 suggested retail price, are
available through plumbing-supply outlets. Delta Faucet

Co., Box 31, Greensburg, Ind. 47240.

Portable power cultivator

Black & Decker's Multivator cultivates
and pulverizes soil with 1750 strokes a
minute. With accessories, it scrapes,
sands, wire-brushes and does spade
edging, too. Double-insulated tool has
handles at front and rear for control,
weighs 4% Ibs. Portable cultivator re-
tails for $24.99; Multivator Assortment
including all accessories retails for
$32.99. Black & Decker Manufacturing
Co., Towson, Md. 21204.

124 POPULAR MECHANICS

Fingertip control for cooking

Cooking controls styled like calcu-
lators are Frigidaire’s new wrinkle
in a drop-in ceramic cooking top and
a wall oven. Operation of the solid-
state controls is by pushbutton, with
cooking function and temperatures
selected—and the time of day, if de-
sired—displayed in small windows.
Both cooking top and oven boast pro-
grammed-cooking features, digital
heat selection. Frigidaire Div., Gener-
al Motors Corp., Dayton, Ohio 45401.




He wears his ‘toolbox
on his chest

Tools are always within easy reach with this
magnetic carpenter’'s vest. Seven magnetic
bars attached to the front hold an assortment
of tools weighing up to 55 pounds. The vest
also includes pockets for nails, screws and
other small supplies. A French invention, it's
produced by Messrs. MACC, 36 Avenue du
President Wilson, 86101 Chatellerault, France.

Spray polish that stops tarnish

Since silver tarnishes faster than ever in today's
polluted air, it's harder to keep it looking good
enough to leave out on display. Spray polish
makes the job easier—spray, then buff with a dry
cloth to bring up a brilliant shine. Silversmiths’
Tarnish Preventing Spray Polish also contains an
ingredient that eliminates tarnish for weeks; 20-
oz. can is $5 at jewelry and department stores.
W. J. Hagerty & Sons, Ltd., Inc., 3801 West Linden
Ave., South Bend, Ind. 46624.

These are cool shoes, man!

These "airconditioned” shoes are said to keep
your feet cool in hot weather and prevent per-
spiration buildup. Air enters through a one-way
valve in the heel. As you walk, it's then “pumped"
up small holes in the inner sole to circulate
around the feet. The shoes are the invention of
Giuseppe Pais, Chaussée de Chatelet 15, 6060
Gilly, Belgium. What isn't explained is how water
is kept out while air is let in, so in wet weather
you may also have watercooled feet.
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Canoes that take
less paddle power

More white-water action
or quiet boating, with
minimum arm energy,
are among advantages
offered by the latest
models of this Indian
invention.

by Jerome Knap

AT, SO e 5 e
Modern models are designed to handle
rougher water, tip less easily, float if
swamped or capsized. Foam pontoons
(top) from Grumman Boats can be
added for increased stability. Sawyer's
Cruiser (above) offers both racing and
cruising ability in a 17-foot 8-inch
fiberglass hull of only 68 pounds.
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Indians and voyageurs of 400 years ago
would surely recognize today’s canoes
as close relatives of the craft they used to
build, But construction and design develop-

ments of just the last few yvears have made -

these little double-enders much easier and
safer to handle, while adding extra vears
to their life. No longer is the canoe consid-
ered a tippy cockleshell constructed of
short-lived canvas and brittle wood. Now
there are models made of fiberglass, marine
.aluminum, ABS plastic foam and poly-
ethylene.

Basically, the craft is one of the most
versatile afloat. It can be paddled, poled,
sailed, powered with an outboard motor,
and some are even rigged for rowing. Only
a minimum water depth is necessary.

When choosing a canoe, selection is de-
termined by design, features, size and con-
struction material. Purposes for which it
will be used indicate proper type and size.
Material it is made of plus the workman-
ship is suggested by waters where it will
be used, and personal preferences. A hull
that will run rocky rapids and be hauled
over cobbled beaches needs more strength
than a model used for drift fishing through
lily pads.

Today’s standard canoe is pointed at both
ends and has a flatter floor than canoes of
yesteryear. The flatter floor makes a more
stable craft with good load capacity, yet one
that paddles and handles well. The ends do
not curl up as high and are less likely to
catch the wind.

One basic variation is a squared-off stern.
Though a bracket can be clamped on a dou-
ble-ender to mount an outboard motor at
one side, the square stern is more convenient.
A standard square-stern is more difficult
to paddle in fast water than a double-ender,
but the Y-stern which is pointed underwater
and flares up, paddles easily and is a useful
compromise for motors up to about three hp.
Big freighter canoes with deep square
sterns can handle as much as 20 hp.

Additional types include the racing
canoe, a long lean model that may be up to
24 feet in length with a beam of only 26
inches. Quite different are stable, wide-

Rushlon (above) from Old Town Canoes, is 18-
pound fiberglass copy of old classic one-man pack
model of only 10%z-foot length. Grumman rental
square-stern aluminum canoes (below), packed

for camping, have Y-shaped transoms for mounting
small outboards. Old Town 18-foot Wahoo (bottom)
is shown rigged with sliding rowing seat; sails

with leeboards or daggerboards may be added.



beamed canoes for hunters and fishermen
that sometimes mount sponson flotation
along each side. Difficult to paddle in fast
water or high winds, they are also difficult
to tip over and can even be rowed.

Among specialized narrow-beam models
are some resembling kayvaks. Though used
for river touring, they have limited load
capacity, are usually decked in, and are not
as suitable for long camping trips as hulls
with more space for duffel. One new ultra-
light miniature is made in fiberglass by Old
Town Canoes as a Rushton replica. Pioneer
canoe enthusiast Henry Rushton made his
10-foot original of cedar planking., Weigh-
ing only 15 pounds 914 ounces, it was named
Nessmuk—the pen name of early wilderness
writer George Washington Sears.

Most canoes today have a keel running
along the center of the bottom that helps
stiffen the hull and fend off abrasion. For
paddling lakes and slow rivers, the keel aids
in keeping a straight course, but through
fast white water, a keelless hull is more re-
sponsive and maneuverable.

The small ecanoces—up to 12 feet—are
generally one-man models. They are easy to
cartop and are popular with fishermen and
hunters but, with the exception of the
wide-beamed Sportspal, are often less
stable and are best left to an expert.

Canoes of intermediate length—14 or 15
feet—are often chosen by a beginner who

CANOE MANUFACTURERS
Among well-known canoe makers are the following:

American Fiber-Lite Inc., Box 67, Marion, 1ll. 62959

Country Plastics Corp., 100 Verdi St., Farmingdale,
MN.Y. 11735

Delhi Mig., Box 7, Delhi, La. 71232

Grumman Boats, Marathon, N.Y. 13803

Land & Lake Mfg., Box 223, Manchester, Mich. 48158

Michi-Craft Corp, 19995 19 Mile Rd., Big Rapids, Mich.
49307

Old Town Canoe Co., Old Town, Me. 04468

Quachita Marine & Industrial, 721 Main St., Little Rock,
Ark. 72201

Sawyer Canoe Co., 234 South State St., Oscoda, Mich.
48750

Sears, Roebuck and Co., Sears Tower, Chicago, Il
60684

Small Boat Shop, Box 808, Sandy Hook, Conn. 06482

Smaoker-Craft, New Paris, Ind. 46553

Sportspal Inc.,, Emlenton, Pa. 16373

Trailcraft Inc., Box 606, Concordia, Kans. 66901

Trembly Canoes, 40 St. Paul 5t., St. Felicien, Que.

Tubbs of Vermont, Forest Dale, Vt. 05745

Voyageur Canoe Co., Millbrook, Ont.

Whitewater Marine Products, Box 355, Indianola, lowa
50125

Whitmore Corp., 85 Willow St., New Haven, Conn.
06511
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believes that full-sized canoes are too long
for him. For a long trip, however, they are
too long for one man and too short for all
the gear needed for two, since, loaded down,
the canoe will generally ride too low for
easy paddling, When in doubt, it is fre-
quently wise to buy the next larger size. For
a two-man canoe trip of several days up to
several weeks, nothing under 16 feet is rec-
ommended and 17 feet is better.

Models larger than 18 feet are difficult
to cartop and portage, although they have
great stability, Giant square-stern Rupert
House 24-footers are still used in Canada’s
far north by Indians for transportation.

Among canoeists, the big controversy
comes when construction materials are dis-
cussed. Some consider wood canoes to be
cooler in summer and warmer in winter
than aluminum or fiberglass, easier to re-
pair than aluminum and perhaps even
easier than fiberglass, These might be im-
portant factors on a wilderness trip through
rugged country, Old-time canoeists rate
wood as quieter than aluminum and plastic
as well, But a 16-foot model in wood can
cost $§100 more than one of other material,
and the wood has to be varnished and the
canvas covering painted.

Aluminum ecanoes are rated almost main-
tenance-free and are particularly rugged,
although they may dent. Considered slightly
hotter and more noisy than other makes,

Sail, mast, rudder and leeboards convert 15-foot
H-Inph Grumman Sportcanoe into sailboat. Beamy
family boat can also take motor, oars or paddles.




Flotation panels along sides of Sportspal aluminum canoes, cartoppers make them especially stable.

they are also lighter and this plus their
good carryving capacity make them popular
with canoe trippers.

Canoes built of fiberglass and plastic
are classed as less noisy than metal and
cooler in a hot summer sun. Like wooden
models, they tend to be more elastic and
may take a harder blow without puncturing.
Some canoe buffs elaim plastics are smoother
and tend to slide off underwater rocks more
easily than aluminum or fabric. Fiberglass
is, of course, largely maintenance-free and
reasonably easy to patch. A disadvantage is
that such a canoe must usually be heavier
than aluminum in order to be sturdy. ABS

plastic foam resists dents and chipping.

But practically all modern models require
less push to paddle, have less windage to
drift the hull off course and require mini-
mum care. A beginner is wise to get advice
and instruction from an expert when choos-
ing the best model for local waters and then
learning to paddle it properly plus the
techniques of righting and reboarding from
the water if it should tip over. He should
remember that new laws require canoeists
to ecarry—or, preferably, wear—life pre-
servers. Once the basics are mastered, few
forms of boating can give more quiet
pleasure. * ok

Accessories for canoeing include clamp-on outboard
brackets (upper left) from Grumman and others. The
12 and 16-foot wood-and-canvas models above are
assembled from Trailcraft kits, maker of fiberglass
square and double-end canoe kits as well. At left,
Old Town Potomac C-2, a white-water covered
two-man model, is 152 -foot fiberglass slalom

canoe. Canoeists kneel; kayak paddiers sit down.
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New, lighter gear
goes camping

Down substitutes and durability
add to the cost—and comfort.

by Bill McKeown
OUTDOORS EDITOR

Flyweight plastic tube-tents can grow up into units
like Palco's B-foot Inflat-A-Tent with blow-up A-frame.
Stag Giant Alpine (below) has headroom, sleeps four,
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ixteen ounces doesn’t seem like much.
Try adding a few one-pound items to
vour pack for a weekend hike, however, and
a light weight turns into a load. Experienced
woodsmen have been known to cut half the
handle off a toothbrush or leave a razor at
home just to save ounces.

Fortunately for the average camper,
each ounce isn’t that critical, but much new
gear for this year is both lighter and
stronger. Prices are up, but so are durabili-
ty and quality. Some of the materials de-
veloped for outer space are now being in-
corporated into new camping equipment.

Keeping warm, dry, fed and rested—at a
reasonable cost—are still the necessities.
New gear we have previewed and tested
shows no great changes but offers a number
of improved answers to basic problems.

Even in midsummer it can get cold at
night. Head north, camp at altitude, stretch
outdoor action over 12 months—and staying
warm becomes vital, Goose down is still con-
sidered best insulation in wvests, jackets,
parkas and sleeping bags to keep body heat
in and cold out, But it’s expensive, must be
properly quilted so it doesn’t shift, cannot
be washed or cleaned easily and may be-
come a soggy mass during days of rain.
Look over the new equipment using Dacron
I1 and Polar Guard, synthetics that cost
less, wash, and approach down in insulation.




Some sleeping bags now combine materi-
als. Jan Sport has one with down on one
side, Polar Guard on the other to keep body
weight from compacting the down and pick-
ing up cold and moisture from the ground.
Reversed in wet weather, the Polar Guard
goes on top. Stephenson’'s Warmlite bags
have a built-in foam bottom. Theirs and
others have multiple layers so you can pick
yvour covers to match the temperature.

More tents will be available this year
with a fly—an added roof over your tent
that deflects sun and driving rain away
from the porous tent fabric that “breathes”
away inner moisture, prevents condensation.
Alpine Designs offer an inner liner to pre-
vent formation of frost in the winter.
Warmlite has an insulating Filmgap tent
liner that is claimed to make sleeping bags
sometimes unnecessary. Jan Sport is using
rip-stop Dacron in its tent tops because of
its nonstretch properties and resistance to
ultraviolet deterioration.

Little pack-in-a-pocket, plastic-tube tents
are handy for emergency or use in rain, but
must be properly vented to let out moisture
and admit air. Campers in areas with con-
siderable rain or snow should consider tents
designed with a sheltered wvestibule entry
where backpack and supplies can be pro-
tected but left outside the sleeping space.
Many now offer added vents for condensa-

tion control. The foam-coated fabric of
Camp Trails’ Chaparral backpacker tent is
one successful answer. Visa-Therm has a
Sleepertent with the sleeping bags built in.

For more space, some tents now zip to-
gether to form modular rooms. Others, like
Coleman’s Forest Home, divide into bed-
room and screened-in room design popular
in Europe.

Cooking out is simpler with new LP-gas
stoves in models from backpack spider style
up to several-burner size, Freeze-dried just-
add-water foods come in even larger variety,
are expensive, extend backpacker range.

For comfort, hiking shoes, knapsacks,
compact first-aid accessories, shell parkas
and windbreakers have been improved in
design and durability. Frostline, Carikit
and EMS supply sew-it-yvourself kits for
sleeping bags, clothes and packs. A number
of backpack makers now offer models with
slots for touring skis. Kelty has such a tour
pack, plus a soft pack without frame but
inner aluminum stays that are bent to the
contours of yvour back for a custom fit.

And for an alternative to the layer theory
of adding or taking off clothes to prevent
sweating, Stephenson’s Warmlite anti-

breathability system to seal in warmth and
moisture deserves consideration for cold
conditions. It's another possibility this yvear
for conserving energy outdoors.

L &

New backpack trend includes smaller internal-frame rucksack:
like Universal Europa (far left) for short hikes; Loadmaster
Expedition (left) for the distance. Stag Van Tent (above)

is freestanding, attaches to RV with magnetic tape. $132.

MAY 1974 131



PM OWNERS REPORT: DATSUN B-210

Long trips: 30.4 mpg! But

‘only’ 25.7 mpg about town

A nationwide survey based on
1,199,000 owner-driven miles

by Michael Lamm
WEST COAST EDITOR

hen Datsun hatched the B-210 late in
1973, it became a logical successor to
the thrifty and popular 1200 series.

The B-210 uses a totally new unitized
body, with different styling, a 1l%-inch
longer wheelbase, plus four inches more
length (most of this added length due to
1974's five-mph bumpers). The basic 1200
engine has grown about 100 ce and now has
a stronger crank, heftier rods and a better
valve train., Some B-210 components are
shared with the larger Datsun 610 (or
vice versa), notably the front disc brakes
and steering.

The B-210 comes in three body styles:
hatchback coupe plus two and four-door
sedans. The four-door is new to Datsun’s
smallest line but is also the least popular.
Most popular is the hatchback, with its
hydraulic prop rods and easy access to a
cargo area that’s three times the size of the
sedan’s trunk.

The hatchback is also the sportiest of the
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three body types and accounts for almost
4 out of 10 sales, Since over half of the
B-210's owners are under 30, it's fair to
conclude that this car appeals to the yvoung
on the basis of sporty looks and thrifty
performance. Our survey showed average
fuel mileage to be 28 mpg for all driving
conditions,

Most Datsun owners surveved were en-
thusiastic about giving us their opinions of
the B-210.

A 26-year-old single Indianapolis secre-
tary writes: “I think the B-210 has all
other subcompacts beat hands down as far
as body style is concerned. I'm very pleased
that a manufacturer has finally realized
that those of us who must drive economy
cars appreciate styling as well as economy.
I bought this car chiefly because it was the
first subcompact I'd seen with style—very
sporty but economical. Workmanship is
good ; slightly better than the three Ameri-
can-made subcompacts I checked. My only




Hatchback's sporty looks
are enhanced by long rear
quarter windows and
chopped rear. Rear window
defroster is standard.

complaint is acceleration, which is rather
slow from a dead stop. T should have or-
dered the manual four-speed instead of the
automatic transmission.”

A 52-year-old North Carolina physician
reports: *1 bought the car because I'd
heard that Datsun’s gas mileage was best.
I would now rather have the four-door, and
I could have had one except my wife didn't
like the steel gray color. We now have the
two-door sedan, and it's hectic with chil-
dren getting in and out of the back. Also
I don’t like having to take parcels off the
right front seat in order to start the
engine. Workmanship is good, although the
cigaret lighter rattles and a screw came
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Datsun B-210 succeeds the
previous 1200 series and

has all-new sheet metal.
Hatchback is most popular
body style, although a

- four-door sedan is new this
| year. Hatch is supported

on twin, spring-loaded
hydraulic prop rods.

loogse from the outside mirror. The best
thing Datsun could do for this car would
be to enlarge the gas tank from 11 to 18
gallons to permit weekend travel. But gas
mileage is the best thing about this car,
followed by a surprisingly good, smooth
ride.”

And this from a 3l-vear-old Oregon
policeman: “Gas mileage and handling are
excellent, and my optional radial tires
probably have a lot to do with that. I like
the car’'s looks, instrument panel arrange-
ment, rear glass defroster. Workmanship is
better than my Chevy Blazer. The B-210 has
adequate front legroom for my six-foot
frame, but the seats need more padding;
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‘. .. never failed to start, even at 10° below.’

also the ride feels a littly choppy. My other
gripe is that the fuse box is very flimsy.
The fuses keep slipping out and sometimes
touch one another.”

A lawyer from Kansas writes, “We
wanted an economical second car to replace
an ancient VW, The B-210 gives good econ-
omy, 1 like its appearance, tremendous
brakes, heater and rear defroster. Han-
dling is great due to small size. It has
never failed to start, even at 10° below.
Workmanship is very good. At 60 mph, the
engine starts getting noisy, and the car is
very much affected by wind at higher
speeds. I am six feet tall, 220 pounds, and
find the car very comfortable, as do my
wife and two children.”

A foreman in a fiberglass boat factory
who's 53 and lives in Arkansas complains
that “I don't believe they told me the truth
when I bought this car. The dealer said
some B-210s were getting 39 mpg. I'm
getting 26 to 30. I bought this car strictly
to go to work and back. Workmanship is
satisfactory. The one thing I'd like to see
changed is price—lower. The car is com-
fortable, but passengers are a little crowded.

“] have no specific praises for this car,
but my only real regret is that it comes
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from Japan: American carmakers should
have been in the small-car field sooner.”

A Texas Army engineer, 39, had these
comments: “This is my wife's car. We were
planning to buy a BMW 2002, but recent
price increases dissuaded us. She chose
the B-210, likes the styling and compact-
ness, The car has used four quarts of oil
in the first 4400 miles. The mechanic, who's
an absolute gem, says it's the chrome rings,
which take longer to seat, and he also
changed the PCV valve.

“As for the dealer, he gave very little
discount on the car. There’s a long waiting
list. Workmanship is very good, but the
plastic is thin and cheap, particularly on
the dash. Other than that, power seems
weak., The car could use an 1800-cc engine
with automatic. I've disconnected the seat-
belt interlock, although we use the belts
faithfully, "

And a 22-year-old Kentucky drapery cut-
ter chimes in: “l bought this car for one
reason only—I was getting 9.9 mpg with
my 1972 Le Mans. Datsun was top-rated
in the 1200-cc class. I find handling great,
brakes good, gas mileage likewise, no trou-
bles at all in 2000 miles. There's adequate
trunk space in my four-door, and the re-

B-210 engine is ohv Four, displaces 1288 cc
and nets 67 bhp. Torque works well with manual
transmission, is weak for automatic. Spare tire
and tools rest under floor of hatch compartment.




clining bucket seats are comfortable. They

might need a little padding, though.
Workmanship is excellent, but there's a rat-
tle under the dash, and my window trim is
defective.

“Yes, I would definitely buy another B-210,
and I guess I'm what you'd call a satisfied

Reclining front buckels give plenty of legroom,
but rear is tight. Hatchback roof is 12 inches

lower than sedan’s. Included as standard: tinted
glass, console, carpets, vacuum disc brakes.

Most owners answering the questionnaire
are, because an overwhelming 85.5 percent
of them vowed they'd buy another Datsun
B-210. That's an extremely high percentage,
especially considering owner age and the
fact that most owners know they'll most
likely have larger families when the time

owner.” comes to buy their next car, LB
Summary of 1974 Datsun B-210 Owners Reports*
Total miles driven L1199 269 Specific dislikes: Heod ony mechanical trouble?
Dealer service ................. 9.6% LR e &2,
Choppy ride FAPE ] 1. Yes 73
Average miles per gallon: Lack gz e 89
Local driving 57 JEIRNN s arvvaTe prRes sR What of Hﬂhle?
Long #rlps ........-.... 30.4 Cold starts : . 48 Electrical o 13.4%
Number of :lHdTl owned: a9 ggl.‘:“:tﬂm and -:holuz g I::
N Datsun B-210 only 42,3 arting . .
hriL:;;:;s sadan 15.9% ;:q cars 45.4 Rear defroster {aulhr B4
Four-door sedan AR L | ree cars . BS
Tw:-:luur hatchbock .......... 3799 Four cars . 2.7 mﬂom repair it '“""HT 91.7%
Five ond-core ‘1o N i e ssraneoast ey ¢
Tronsmissions: Other makes of vehicles owned:
Four-speed manual 748% Chevrolet : 254% Dfrﬂhr rmiu uﬁrhthlr'f? -
Automatic B2 Ford 15.4 Nﬂ acah e ‘I,jf,
Pontiac I;J - i Sk
Why the Datsun B-210? g 128 What changes would you like?
Ec‘lr.'mumf 5 E7.4% Plymouth - 95 Remove seatbelt interlock I%.T"ﬁ".
siina B Comtertopnin: Nore oo fogrom 31
Size 12.8 Good to excellent T6.1%, Bablar MaE - i 52
Rapu#aﬂan y ' 59 Average fo poor _ ... .......... 1.9 ok i
TSR lg-ththlniwlm
Workmanship opinion: 15-29 yeors ................ 50.2%
Specific likes: Excellent to good T %% 3049 YOOrS .........c0eee... 3.7
Economy ........ : B0.4% Average to poor 18 50-plus 18.0
Handling ... ... .. .. .. 50.7
Styling L 74 Dealer service opinion: Would you b-r nln‘l'htr B-21 DT
Comfort 171 Excellent to good _............ S1.2% Yes ..... 85.5%,
Ride . 8.4 Average to poor 48.9 Ho ....................... 14.5
* Percentages might not equal 100% due to rounding or Insufficient data.
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Schweizer sailplane is at homa

in thunderhead. The craft soars on updrafts
1o chart atmospheric motions and

measure cloud particles.
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They ride the
hailstorms

Daring scientists and fliers take
to the air when a thunderstorm
threatens the Great Plains. Their
object: to learn more about hail.

by Gene Smith
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his summer, a transplanted Dutch phys-
icist will climb into a sailplane and,
over the eastern flank of the Rockies, head
for the dirtiest weather he can find.
Lanky Wim Toutenhoofd is no mere
thrill seeker. A research scientist as well
as an experienced sailplane pilot, he is a
member of the scientific staff of the Na-
tional Hail Research Experiment—a five-
year program that could result in an an-
nual saving of $500 million in property
and crops.
Funded by the National Science Founda-
tion at a level of about $2.5 million an-



nually, NHRE commands an “army” of
more than 200 scientists, tons of sophisti-
cated ground equipment and a dozen air-
eraft ranging from Toutenhoofd’s modified
Schweizer to supersonic military jets. Men
and machines are arraved against a single
enemy: hail.

One of the farmer's traditional problems
is the weather, If it's not too dry, it's too
wet., And if it's neither, hail may come
along just at the peak of the growing sea-
son and hammer crops to the ground.
Government estimates say hail losses cost
American farmers more than $400 million
a vear. Hail insurance among wheat, sugar
beet and corn growers is almost a standard
precaution, but high premiums ecan wipe
out a good part of the profit on a crop.

Logan County, Colo., where a $5 million
seasonal crop loss is not considered unus-
ual, lies in an area weather men call “Hail
Alley.” In addition to the northeast corner
of Colorado, the Alley also includes chunks
of adjoining states—Wyoming, Kansas,
Nebraska. It is here that NHRE has in-
strumented a 600-square-mile test plot that
straddles the Colorado-Nebraska line.

Man has been trving to tame the weather
for thousands of wyears, with indifferent
success, At least as early as 300 B.C., men
tried to bring rain by beating on kettles set
in their fields. Dr. William C. Swinbank,
NHRE director, says the Egyvptians, Greeks
and Romans all experimented with various
hail-suppressing ceremonies.

Swinbank, a much-traveled Englishman
with an international reputation and shaggy
eyvebrows, says an Egyptian practice was to
post four nude women, legs raised, in a
field. He dismisses Greek and Roman prac-
tices as too erotic for comment.

What Swinbank calls “serious” attempts
at weather modification date from about
World War 11, and commercial cloud seed-
ing has been expanding slowly since.

At first, aircraft “seeded” likely looking
clouds with dry ice, producing very severe
cooling, which in turn caused the cloud’s
water droplets to freeze and form strong
foci for aceretion of more water. The idea
was to cause rain, but today a very similar
technique is used to suppress hail.

Now, metallic iodides have replaced dry
ice. The most common is silver iodide, a
substance far finer than face powder and
one of the basic ingredients of photo-
graphic emulsions. Lead iodide also is used
occasionally, Mostly, the iodides are seeded

Prior to cloud-seeding mission, Bill Carley

(top) loads a silver iodide flare into rack in
belly of a Piper Aztec. Flares are fired
electrically by pilot, burn 30-45 seconds. Each
discharges 3.5 ounces of silver iodide. Wim
Toutenhoofd, shown with sailplane he regularly
flies, was an ideal choice for a job with the
Mational Hail Research Experiment. Not only is
he a nuclear physicist, but also a skilled
sailplane pilot. On typical flight, Toutenhoold
guides plane through a storm's lower levels,

and a technician in the back seat photographs
water droplets and collects graupel—soft

hail. The sailplane is equipped with

temperature and altitude sensors, air motion
detectors and FM telemetry linking it with

a mobile ground station and eliminating need for
heavy recording devices aboard craft.
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by aircraft burning special flares just below
cloud base.

On the other side of the world, the Rus-
sians, who have more antiaircraft guns
than aircraft, have perfected a new twist
on the tactics they used 30 years ago
against Nazi bombers. Today, instead of
protecting cities, they use batteries of guns
and rockets to protect 10 million acres of
agricultural land, largely in the Ukraine
and the Caucasus, Originally, they claimed
90 percent success with these ground-to-
cloud control techniques, but lately have
scaled these claims to about B0 percent.

The 100-mm AA guns commonly used
deliver about four ounces of silver iodide
per shell, and typically fire 45 to 50 shells in
an afternoon—200 to 300 rounds for a 60-
square-mile area on a very stormy day.

To protect an important wine-growing
area in southern Georgia, they use special
plastic rockets, reports Dr. John Marwitz, a
University of Wyoming scientist. Marwitz,
one of the NHRE operations directors,
spent much of one summer observing the
Soviet program. He says the rockets can put
around 100 pounds of lead iodide into a
small-to-moderate thunderstorm in about 70
minutes,

Marwitz notes the Russians are “well ex-
perienced” in their techniques and conduct
their program efficiently, but points out that
“we have at least 10 times the aireraft
density, and a lot of aircraft not under FAA
control. I personally wouldn’t like to try that
kind of seeding operation in the U.S., parti-
cularly right here.”

He offers no conclusions on the wvalidity
of Soviet success claims, but says he thinks
their techniques work better on smaller
storms, He reported they do little airborne
cloud research and relate success data sim-
ply to “past records.”

In contrast, a day at NHRE's elaborate
research headquarters compound near the
town of Grover, Colo., starts with a full
staff briefing, including a detailed weather
forecast and readiness reports on all equip-
ment, aircraft and crews,

At some point in their life cycle, nine out
of 10 thunderstorms contain some hail, but
most of it melts on the way down and final-
ly falls as rain. A half-inch hailstone, fall-
ing from 10,000 feet, will melt before it
reaches the ground. A quarter-inch hail-
stone will do the same in a 2000 to 3000-
foot fall.

Sometimes conditions are different. Then
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A G600-square-mile test area was laid out in
“Hail Alley" by the weather scientists. As shown
in drawing, radar is used to track planes and to
follow motion of precipitation particles. Dop-
pler radar is capable of measuring the apparent
change in frequency of radar waves caused by
particle motion. DWL (dual wavelength) radar
measures size of water droplets.

Pholo of radar scope image is projected onto
map (photo below) to permit plotting of storm
tracks for the daily staff briefing.

Amounts of rain and hail from storm can be cal-
culated from accumulations in separator (oppo-
site page), shown being serviced.

This installation (opposite page) near Fort
Morgan, Colo., is one of two dual-wavelength
radars specially designed for research program.

CHEYENNE
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Hail research
experiment

SURVEILLANCE

CSTERLING
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hail can damage, destroy, even kill. The
largest hailstone recorded in the United
States was collected at Coffeyville, Kans.,
in September, 1970. It was 17 inches
around and weighed 1=4 pounds, and there
were others nearly as big. They had hit at
nearly 200 mph, plowing into the ground,
punching holes in roofs, denting cars.

Hail size depends on the temperature,
the amount of water vapor in a given cloud,
and other factors. Any thunderstorm sucks
in warm, moist air and discharges cool air,
rain and (often) hail. If inflow velocities
at the cloud core are very high, say 100-
120 feet per second, and if internal temp-
eratures are right, a hailstone might form
and be held aloft for as long as 10 or 15
minutes before its weight finallvy overcomes

Cloud droplets and ice particles were photographed
(top) inside a cumulus cloud. Scale superimposed on
photo indicates millimeters. lce crystals range from
.1 to .7 mm in diameter, but the cloud droplets are
much smaller. Other photo shows William Swinbank at
blackboard during typical briefing session.
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the uprushing column of air and it falls.

Silver iodide particles allow cloud drop-
lets to freeze at much warmer temperatures
than normal, increasing the competition for
available supercooled water. The result is
lots of little hailstones, which will ultimately
fall as rain, rather than a few big ones,
which won't.

But scientists still don’t know enough
about atmospheric thermodynamies to sin-
gle out clouds likely to produce damaging
hail.

There's a great shortage of reliable scien-
tific data on both cloud physiology and the
effectiveness of existing seeding methods.
That's the kind of information that NHRE
intends to provide.

Research scientists—men who have spent
decades studying weather—were assigned
to head the team and draft the program.
Some of the world’s most experienced cloud
seeders were hired, and the best weather-
research pilots available were assigned to
probe both seeded and unseeded storms.

A computer was used to prepare an elab-
orate, randomized methodology to assure
that, over the five-year test span, half the
storms studied would be seeded, the other
half would not.

The NHRE team was richly supplied with
all the specialized equipment the world's
most technically advanced society can pro-
vide, including custom-built radar, sophisti-
cated computers, thousands of pounds of
special sensors built into or designed to be
dropped from airplanes, and an impressive
squadron of aircraft.

The 90 days of peak thunderstorm inten-
sity, based on Weather Bureau records,
were picked for each summer’'s field re-
search, and a 600-square-mile test plot set
up in Hail Alley. The program got under-
way in 1972,

Radar can't detect whether a storm cell
contains hail, but it can and does give read-
ings on the storm’s density. When the big
NHRE radar at Grover reports one properly
located and dense enough to meet program
criteria, a hail day is declared and from one
to five seeding aircraft are scrambled.

Research planes are already airborne.
Most of them circle storm cells at comfort-
able distances, measuring temperature vari-
ations and airflow around the cell. Colorado
State University’s F-101 Voodoo may actual-
ly fly through the upper levels of the thun-
derhead, taking similar readings. A modi-




RVs that go
easyongas

ess wind resistance, fewer cylin-
ders, smaller sizes, lighter weights
all have mnew appeal for motorists
stretching miles per gallon, A number
of newly announced rigs are suitable
for mounting on or towing behind com-
pact lower horsepower cars. Others can
be carried by the smaller import pick-
ups. Predictions point to new popular-
ity for camping tent trailers, plus
growing—but more careful—use of all
other RVs.—Bill McKeown

Pop-up penthouse Jiffy Camper fits compacts,
is only 3 inches high when folded; §225 from
CarBak Camper, 1115 Twigs St., Tampa, Fla.

-

Minuteman in red, white and blue stripes from - T L
Coleman flips open from low-profile trailer into it ¥ ey e e Bl
roomy, screened three-sleeper. About $695. S, 3 -;-"?‘"'1""-".'“'. 5 ok

Fifth wheelers don't have to be big. Ardon's
18-foot Caravelle adds 12 feet to hall-ton
pickup tow truck, has double or twin beds.

Mini-truck camper only 7Yz feel. 750 pounds,
fits Chevy, Ford, Toyota, Datsun pickups. Four-
sleeper is about $1195 from Rover Industries.

Handi-Van, multipurpose 1B-footer under $5000
from Champion Home Builders, has Ford or Chevy
chassis, 15 miles per gallon, heavy-duty models.
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New from Polaroid:

by lvan Berger
PHOTOGRAPHY EDITOR

Polamid cameras have always given you
a picture in a minute—but just one
picture. Now there’s a Polaroid film pack
that also gives vou a negative you can use
to make more prints: the new Type 105.
After exposing, developing and peeling
the new film like normal Polaroid films, you
soak the negative half in sodium sulfite to
remove its opaque backing and developer
goo, then wash it. Since the negative should
be soaked within three minutes after de-
veloping, Polaroid makes a handy, portable

Polaroid's new Type 105 film
packs give you an instant print
(top center) and an almost-instant
negative (top left) from which en-
largements (above) can be made.
(For 4X enlarged delail of above
test shot, see next page).

MNew film fits Polaroid’'s regular
amateur film-pack cameras, also
interchangeable-back professional
roll-film cameras like the Mamiya
RB67 reflex (right). Between these
extremes in cost and versatility is
Polaroid's new “professional”
Model 195 camera (below), with
f/38 lens, 1/50-second shutter
and a price tag of $199.95.

cleaning tank that holds negatives, and
whose lid fits tightly, so you can carry it
without spilling (the negatives can stay in
the sulfite for a few days, if need be).
The film gives softer, less contrasty and
grainier images than conventional films of
roughly equal speed (ASA T75). But it also
has unique advantages: instant confirma-
tion that focus, framing and exposure are
correct, and an instant print. These virtues
will be invaluable to the pro—but they’'ll be
valuable to amateurs, too. * k&
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instant negatives

Photos: Peter Schnelder
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MNegative clearing tank (above) holds six nega-
tives in sodium sulfite solution, and comes
with an initial sulfite supply and measuring
cup. The agitating carrier basket speeds clear-
ing. In the sulfite solution (above right), the
black backing strips off to reveal the nega-
tive, which must then be washed. Tank costs
£495 (it's free if you buy three packs of 105
film) and has a watertight lid.

Negative quality is reasonably good, as shown
at right (enlarged about 1.25 times). But when
matched against conventional Plus-X 120 film
(bottom), Type 105 (below) proves not quite
as sharp, contrasty nor fine-grained as Plus-X.
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Four-wheel-drive

get-away
van!

You'll never get stuck

in the outback when you
put power to all four
wheels and turn a run-
of-the-mill Ford Econoline
into a Quadravan.

by Allen Girdler

veryone stops to ask how a van got
four-wheel drive and what it's like to
drive. No Ford Econoline has four-wheel
drive when it leaves the factory, that's for
sure. But when it leaves the Pathfinder
Equipment Co. it's a whole new vehicle that's
renamed Quadravan, It was created to com-
bine the popularity of a van and the demand
for an off-road vehicle that doesn't act like
one when it's on the road.

Pathfinder is what's called an after-
market manufacturer for Ford. It has been
manufacturing Quadravans for the last
yvear and has the conversion job down to
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Quadravans start out as Ford Econoline vans. This
one wasg further customized, however. Along with the
mechanical transformation to four-wheel drive, the van
got exotic paint, side exhaust, lots of lights.

assembly-line efficiency. It takes the Ford
vans right from the factory and converts
them to 4wd for any Ford dealer.

Your local Ford dealer may not know
about Quadravans, however. That's because
the 4wd conversion is not a Ford Motor Co.
operation and therefore is not brought to
the attention of dealers nationwide by Ford.
Nevertheless, the procedure for ordering a
Quadravan still must be done through a
Ford dealer—anyone vou pick., Have him
contact Pathfinder at Box 86, Dept. PM,
San Gabriel, Calif. 91776. He'll order the
vehicle for you and it will be shipped to him
where vou take delivery. The new van is
warranted by Ford Motor Co. and the com-
ponents of the conversion to 4wd by Path-
finder.

Before yvou read how Pathfinder makes
a Quadravan out of a standard Econoline,
note that the Quadravan shown here isn’t
the final result. What vou see here is not
what you get! This Quadravan was beauti-
fully customized by another California com-

New front subframe in Quadravans replaces stock
front suspension. Original Ford coil springs are re-
tained, however, and axle is located with radius arms
and patented system of tracking rods.

pany, Recreational Vans, Inc. That's what
the “RVI” designation is that appears sev-
eral places on the van in the pictures.

RVI fully developed only one of the many
configurations that are possible. The in-
terior could be laid out to satisfy a wide
range of industrial or recreational require-
ments. The interior space is ample enough
to allow a variety of floor plans—bare
workhorse, mobile laboratory, business office
or mini-motorhome.

A Quadravan is available on either the
short (105-in.) wheelbase or long (123-in.)
wheelbase. The first step in the manufac-
ture is the removal of the stock front sus-
pension. Pathfinder installs a new subframe

High-back, wrap-around buckel-lype seals are in the
customized Quadravan. They're adjustable up and
down, swivel for ease of access and are mounted on
adjustable shocks. You can also adjust bounce rate.

of 10-gauge steel that reinforces the origi-
nal unibody construction. The new front
axle is built by Dana Corp. to Pathfinder's
specifications. It is a Model 44 heavy-duty
drive axle.

Most four-wheel drive vehicles use leaf
springs to locate and suspend the front axle.
The Ford Quadravan was specifically de-
signed for coil spring suspension and locates
the axle with radius arms and a patented
system of tracking bars. The bars provide
tracking and cornering stability.

Maximum use is made of Ford stock
parts. Behind the transmission goes an
adapter housing and a Dana Model 20 two-
speed transfer case. The transfer case has
four positions: 4WD high, 2WD high,
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neutral and 4WD low. The high range
simply puts the power through the transfer
case at a 1:1 ratio and the low range steps
up the engine speed for slogging through
soft terrain, up hills and the like.

On the road, the Quadravan does well.
The ride is firm but not overly so. The sta-
bility is excellent. The van doesn't tend to
wander as do some other 4wd vehicles, The

Living section of customized Quadravan is set up for
great comfort for two people: there's two-burner gas
range, refrigerator, sink with a 40-gallon tank, an
electric pump and double bed/couch.

Interior of the customized van is completely insulated,
fully carpeted and paneled. All the cabinetry drawers
and pull-out bed are notched and slotted so everything
stays in place when the going gets rough.
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On the road, Quadravan’'s ride is firm but not too hard.
Offroad tires aren't for sustained high-speed driving,
but with recently imposed speed limits you can run
them with no problem at all.

van will do 8 mph, but don’t try it these
days. Owners who have taken their Quad-
ravans into the desert in company with
four-wheel-drive trucks, Broncos, and other
4wd vehicles say that the Quadravan has
never failed to climb a hill the others could
climb.

If vou get enthused about customizing a
Quadravan, there are any number of con-
fizurations you can select from and lots of
custom equipment designed for vans—you
can even raise the roof! Long-wheelbase
models will sleep four people and ride eight
while still having enough space for a four-
burner range, an oven, sink, refrigerator
and all the other comforts to be found in
motor homes.

RVI could have gone in a number of
directions in customizing this Quadravan.
They chose luxury for two. Driver and
passenger ride in Bostrom seats, high-back,
wrap-around bucket jobs. The seats go up
and down, they swivel for ease of access
and they have an air-spring suspension to
absorb major bumps.

This last feature is tunable by the occu-
pant. There’s an AM/FM 8-track stereo
player overhead and the engine cover has a
little holder to keep your glass or cup from
tipping over.

The living section has a two-burner gas
range, a refrigerator, a sink with a 40-gal-
lon water tank and an electric pump, a couch
that folds into a double bed, and a lot of
storage space and cabinetry plus “wall-
to-wall” carpeting. LI



World’s fastest bicycle

by Jake Grubb

Photos: H. Gallagher
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raveling at times more than 140 mph,

29-year-old Allan Abbott set a new world
bicycle speed record of 138.674 mph late
last vear on the Bonneville salt flats.

The record broken by Abbott was that of
Frenchman Jose Meiffret, who in 1962 rode
127.243 mph behind a Mercedes 300 SL pace
car on a German autobahn.

Abbott, a San Bernardino, Calif., physi-
cian, also used the paced method—that is,
he pedaled close behind a shuttlecock-shaped
car that “hored a hole in the air” through
which he was able to develop the fantastic
speed over the mile course.

Abbott designed and built both the record-
setting bicycle and the pace car especially
for the record attempt. Two drivers operate
the car, one behind the wheel to steer and
the other sitting in back facing the rear to
operate the throttle, During the record at-
tempt, Abbott’s front wheel was partially
inside the clear Lexan plastic-enclosed rear
opening of the car.

The 35-pound bicyele is double-diamond
design and follows the frame geometry of
a Yamaha TD3 road-racing motorcycle,

<= BONNEVILLETS

4

Record-setting bike
has vertical bumper
just ahead of its
handlebars. Bumper is
same height as a
harizontal bumper bar
mounted on shock
absorbers at the rear
of the pace car. The
system acts as buffer
in case the two
vehicles collide. In
photo below, Abbott
rides in partial
vacuum created by
boxlike rear of

the pace car.

L

including fork rake, wheelbase, overall
length and ground eclearance. All tubing is
chrome moly. The 18-inch lightweight
wheels are made by Akront. The Dunlop
motoreyele racing tires are shaved of tread
to reduce all possible friction.

The bicycle’s huge primary-drive sprocket
was made by a firm that closed down its
regular production for one day to produce
the 230-tooth special. Every other tooth was
then machined away to reduce friction. The
rear sprocket has 13 teeth, so that the rear
wheel turns 17.5 times for every turn of the
primary sprocket. At 140 mph, Abbott's
legs would have been turning the primary
sprocket 135 times a minute. * ok ok
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SATURDAY MECHANIC

Kit-built auto tune-up
instruments save you money

by Ivan Berger
ELECTRONICS EDITOR

o vour own tune-ups, and you'll save.

All it takes is a little knowledge, time

and the right instruments. And if you build

those instruments vourself from kits, you
can save even more.

Tune-up kits can't do everything, of
course, Not too surprisingly, these elec-
tronic instruments are primarily useful for
checking your car's electrical and ignition
systems (though they can be of some help
with such simple carburetor adjustments as
idle speed). And wou'll still need the ap-
propriate wrenches, screwdrivers and such

Car-care instruments available in kit form run gamut
from $130 oscilloscope (far left) to $20 timing light.

ARCHERKIT 2B-3323, $55

HEATHKIT CO-1015
IGNITION

SCOPE, $130 HEATHKIT CM-1045

SMALL-ENGINE
ANALYZER, 540
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spare parts as points, plugs and condensers
(though once you're in a position to check
them at will, you can replace them only as
it becomes necessary—not on an arbitrary
schedule).

Two basic instruments are required for a
complete tune-up: a timing light and an
ignition analyzer that incorporates dwell
angle and tachometer functions. The three
timing light kits we tried (the two Heath-
kits shown and a $20 ArcherKit) seemed
basically similar; the main practical differ-
ence was the Heath CI-1040's inductive

For details on differences between meters shown, see
the comparison table on page 150.

* EICO 888, $55 EMC 100K, $26

HEATHKIT
ID-29, $30

HEATHKIT TIMING LIGHTS:
CENTER, Cl-1020, $20
FRONT, CI-1040 WITH
INDUCTIVE PICKUP, $30




ARCHERKIT 28-3323

HEATHKIT CO-1015

Inside views show degrees of complexity, but sizes
can fool you; Heath scope took only 9 hours to build,
while smaller ArcherKit meter took 10 hours. Heath
ID-28 Auto Tune-Up meter took just 134 hours, but
is less versatile. Plastic case in center fits both of
Heath's small meters, the CM-1045 and 1D-29.

Heathkit CM-1050 has cord storage compartment (as
does ArcherKit), well-recessed meter (as does Eico).

HEATHKIT CM-1050, $65

HEATHKIT CM-1045

EICO &8s

CASE FOR
HEATHKIT
CM-1045, ID-29

Photos: Robert D. Borst

pickup (see photo on page 151), that snaps
around a sparkplug lead so you don’t have to
disconnect the plug.

The analyzers ran a wider gamut of prices
and capabilities, as shown in the table. All
can check engine rpm and dwell angle, while
the more elaborate ones add spark, diode,
condenser, resistance, voltage and current
ranges. The over-$50 analyzers had larger
meter faces (largest on the ArcherKit),
which were a trifle easier to read, but which
could be damaged if you carry them around
in your car trunk. All three meters were
about equally handy, though we'd rate the
Heath a trifle higher for having both cord
storage and protectively recessed meter, an
inductive tachometer pickup and slightly
greater versatility.

If you want to keep a tester in your
trunk, we'd recommend one of Heath's
smaller meters, whose tough plastic cases
provide cord storage and a lot of protection
(though they also make the meters a bit
bulkier than they'd otherwise be). The
“small engine” meter is the more versatile
and expensive of the two, and though it's
calibrated for engines of one to four cyl-
inders (two-stroke or four-stroke), the only
change needed to use it on Sixes or Eights is
to halve the dwell readings from the three-
eylinder or four-cylinder scales.

For the occagional user, we'd recommend
Heath’s 1D-29, since it has no batteries to
rot away if forgotten (a common complaint
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Stroboscopic timing light, flashing in sync with spark,
“freezes” moving timing marks.

Multifunction meter kils aren’t too complex. For inside
look at this ArcherKit assembled, see page 148.

Auto test kits compared

with analyzer owners), and its instructions
are printed inside the case lid; it's also easy
to build and inexpensive—but one of the
two least versatile meters, too.

The most sophisticated tune-up tool is
the oscilloscope. Heath’s scope can’t make
many of the tests the meters can (voltage,
current, continuity and diode tests, pri-
marily), but it does give the most thorough
readout of ignition ailments: once you've
learned to read its traces, you can check
directly for plug gapping and condition,
dwell angle, cam wobble and the condition
of your points, condenser, coil, distributor
and wiring—and, if the trouble doesn't af-
fect all cylinders, know which ones are suf-
fering.

The scope’s leads are also long enough to
reach from the engine to the passenger
seat, so with the optional inverter power
supply that lets you run the scope from your
lighter socket, and a passenger to watch the
scope traces as you drive, you can check out
yvour ignition under actual operating con-
ditions, too.

Proper use of any of these instruments
requires some knowledge of vour car (your
dealer can show you such “landmarks™ as
the timing marks) and careful study of
the instruments’ instructions. Heath wisely
puts its scope’s operating instructions in a
separate manual from its assembly instruc-
tion book, and prints it on greaseproof
and waterproof paper. Otherwise, the
“handy instructions” award goes to the
ArcherKit, whose book folds easily into its
test-lead compartment. L




IGNITION SCOPE WAVEFORMS

STANDARD IGNITION CAPACITIVE-DISCHARGE
SECONDARY PRIMARY
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snaps around plug
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PARADE PATTERN (NORMAL SECONDARY)
4

HH

NO. 2 SPARKPLUG SHORTED

Oscilloscope display shows

grutior e standard-ignitior

hows the cylinders individually Bolt-on inverler kit

pattern in 5 5 1
note ellect sparkplug (second from right) scope run from car battery via lighte ckel
Condenser Voltage Amperage Ohmage Size (Inches) Cord Remarks
Ranges Ranges Ranges Storage
JChecks all | None | None | Mone | 10 xTY¥ax17'% | No A.c.-powered oscilloscope with 12-v.
piignition funclions | inverter optional ($25/$33). inductive
pickup, manual on greaseprool paper
25ub and leakage 3.2, 16, 32 | —5lo 490 | 1K, 100K Tizx 10 xB% Yes Point resistance and alternalor checks,
| inductive pickup
25ub and leakage 3.2 16 a0 | 20K 5% x11% x5 No Meter prolectively recessed, case key-
[ slotted for wall mounting
2Sub and leakage | 3.2, 16 a0 20K 6laxi?texbél: Yes I Exira large meter
| !
Mo 20 No | 100K 915 x 5% x93 Yes Tough bul bulky case, continuily/points

light, inductive pickup
Wao | 15 ! No | Mo | 915 x51p x92 Yes Same case as CM-1045, instructions in
| lid. not tor solid-state ignition, no bal-
} teries required
! Continuity = 5%x63%x3 | No |
| check ‘
| |

1
Mo | No 1| Mo
1
|
I*Estimated. n.a.—nol available.
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Backpack

paint-removing machine

A wire brush on a flexible shaft
removes peeling paint fast, makes
surface preparation a breeze.

by Parry C. Yob

Scaling paint presents no problems for a power-
driven wire brush which cleans itself. Mounted on
a backpack, the weight of the motor is easily car-
leaving your

ried for hours, hands free to work.

y far the most time-consuming and

back-breaking task of any house-paint-
ing job is the removal of flaking, peeling
and loose paint. Hand brushing, scraping
or sanding can take endless days for an
ordinary-size home, and other methods are
not much bhetter, Electric and gas paint-
burners create a gooey, sticky mess which
is often harder to eliminate than old paint,
while power sanders are too heavy to hold
up all day, and the sandpaper quickly be-
comes clogged with paint residues. Now,
however, yvou can put vour problems behind
you by making the outfit shown here.

Built like a backpack frame, this simple
machine transfers all its weight to your
hips and shoulders and allows you to work
for long periods without fatigue while the
motor-powered wire brush quickly whisks
away all loose material.

Start by cutting a piece of 15-in. plywood
to the dimensions shown in the drawing;
then use a hole saw to make the rounded
ends of the hand-hold slot. Finish the
straight portions of the hole with a sabre |
saw. Use 1%%-in. No. 10 wood screws and |
white glue to attach the two 31%4x4-in. cleats
to the back of the board, and sand all edges
and corners so they are splinter-free.

Use 2-in. webbing to form the shoulder
and hip straps for the motor pack board,
and short aluminum pieces to hold the

As shown here, machine is for right-handed painter.
For left, motor is mounted with shaft to the left,

and handle clamp to right side of pack board.




straps in place as shown in the photos. The
hip strap is stretched tightly across the
cleats and brought around the board so that
when the roundhead screws are used to at-
tach the strap to the edges of the cleats, the
webbing will strengthen the assembly, The
shoulder straps should run through the slot
in the board and be attached as shown be-
fore yvou cut them to length. With the upper
ends attached, place the straps over your
shoulders and move the board as high on
vour back as possible. Then adjust the
straps so that they feel quite snug but are
still comfortable and mark them for attach-
ment to the bottom end of the board.

If you wish, at this point vou can slip a
pair of backpacker’'s shoulder pads over the
straps before final attachment, These can be
purchased at any hiker's or outdoor-supply
store. Short l4-in. carriage bolts are used
to attach the motor to the backboard, and
the motor can be 14 or V4 hp. The one shown
here is a furnace-fan motor from Sears,
and the flexible shaft was also obtained
from the same source.

A three-wire, grounded power cord is
used to bring power to the motor, and it
should be No, 16 or larger wire. The ground
wire is run to the switch box, then on to the
motor frame, and an ordinary household
toggle switch is placed in series with the
circuit. A second length of three-wire cord

Web straps are brought through carrying hole to bring
top of board closer to shoulders for easier support.
Metal cleat holds ends of webbing straps.

1/4" CARRIAG
BOLTS $

FOR FLEXIBLE
SHAFT
1/2" PLYWOOD - |

N _.?-

! 1.1/2" NO. 10
WOOoD
SCREWS

e

Body side of pack board shows hip strap stretched
tightly across cleats and attached with roundhead
screws, Shoulder strap passes under hip strap.
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Dead man'’s switch

1/4" BRASS - NO. BA-2RB-AZ
TUBING 5/8° T MICROSWITCH
LONG, SOLDERED [ ¢ i
- | -H‘L-‘-_"'--_ .--\-.-\--"" -
1 "--.._,_‘_‘_‘___ - . "'-':_-\_L__
PN E\h;_.;::f =
LN ) = ||

1

e ".f."} - e
F &)

1f4x1/4xT70/2°

Switch handle is bent from -in.-sqg
steel so that it will pass aroum
microswitch. Pivoting hole is made b
soldering a short length of brass tub
ing to the steel handle.

head. The switch housing is made from :
334 x 4%%-in, piece of 20-gauge sheet metal

e %
/ MILD STEEL
. - L :
\\\ " 20.GA. SHEET
< e e METAL
A 31/4x41/2"

Wood cleats glued to pack board form a channel for
the flexible-shaft handle when stored. The crosspiece
is held with wingnuts and two %-in. carriage bolls.

is connected so that its black lead is at-
tached to one binding screw of the switch
and its white wire is attached to the other
screw of the toggle switch. The green
ground wire is attached to the switch box.
This second piece of power cord is taped to
the flexible shaft and the black and white
leads will later be attached to the terminals
of the microswitch.

The microswitch is wired in parallel with
the toggle switch and connected so that it
is in the normally open position, which
means that the switch is in the off position
any time the switch button is not pressed.
The purpose of this dead-man’s switch is to
provide a safety feature when you're work-
ing from ladders and scaffoldings. Although
the machine is designed to always leave one
hand free for grasping a ladder, it is pos-
sible that you might accidentally drop the
flexible shaft head. In this event, the motor
will shut off when you let go of the shaft
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To form the housing, bend the metal ir
the center, then place a piece of metal roc
or pipe in the bend with a 3&-in.-thick
block of wood between the sides of the
metal. Use a vise to clamp the metal dowr
against the block to form the straight sides
of the housing. The mounting holes in the
switch are used as a guide for drilling the
bolt holes in the housing. Placement of the
third hole in the housing will depend on the
diameter of your flexible shaft, and this
hole should be drilled after you have made
the switch handle.

The switch handle is made from a Ts-
in. length of 14-sq. mild steel, and it is
bent to shape using the assembled swi
and housing as a guide, A %g-in. piece o
14-in. copper or brass tube is soldered tc
the end of the handle to make the hole
which acts as a bearing. The third hole in
the switch housing is now drilled in a lo-
cation which will cause the microswitch tc
close when this handle is squeezed almost
against the handle of the flexible shaft.

To use your paint remover, place a 6-in.-
dia., coarse-wire brush on the shaft head
plug in the cord and squeeze the handle. A
1-in.-wide brush works well for removing
narrow bands of paint scale, and two o
these brushes can be mounted side by sid
for greater coverage.

When you're standing on the ground o
using the unit as a stationary brushin
machine, use the toggle switch instead o
the handle switch. With the shaft hea
clamped to the pack board, the machine bel
comes a handy bench grinder or buffer.

As a safety note, you should always wea
a face shield when working with a powe
brush. Sometimes a small wire will breal
and it could fly off with enough force 4
cause an eye injury. * % 3




Build this 12-inch bandsaw

for your shop

You can make it for less

than $50. It uses V-pulleys
for wheels, V-belts for tires,
has tension and tracking
controls and can be driven by
any used appliance motor.

by John A. Hoffmann

his build-it-yourself wood 'metal-cutting

bandsaw will prove handy when it comes
to contour, straight-line and resawing oper-
ations. You can build it for a lot less than
you can buy one, and to make it even easier,
you can buy a hardware kit. Any motor
ranging from 1% to 5 hp will drive it.
There are 12 steps to build it:

Step 1. Lay out all pieces as shown on
page 160, then cut them out. All 48 separate
parts can be cut from one 4xB-ft. sheet of
fy-in. plywood.

Step 2. Drill the holes and make the
cutouts in part 1. Using glue and 114-in.
No. 8 serews spaced 4 to 6 in. apart, start
building up the sandwich by adding stiffen-
ers 3, 4, and 5 to the inside of part 1 and
countersink the screwheads. Chisel away
enough wood from around the three holes
s0 vou can also countersink the bolt heads
for the motor shelf, and insert three 54 x
2-in. carriage bolts.

Step 3. Make the cutouts in part 2. Using
glue and screws, attach the upper wheel
hanger, parts 21, 22 and 23, to the outer
face of part 2. The bottom edge of part 23
is to be flugh with the top edge of the 2x4-
in. cutout., Be certain the %u-in. distance
from the edge of part 23 to the center of
the #.<-in. hole is from the face of part 2 to
the hole. This piece could accidentally be
installed in a reverse way, which would
cause the upper wheel hangers to bind.
Position a similar hanger on part 1 the
same distance down from the top and at-
tach it in the same manner. Add part 2 to
the rest, using glue and flathead screws.

Step 4. Position part 20 so the cutout
mates with the opening in the bottom of
the built-up assembly and attach it with
glue and flathead screws., Glue and secrew
parts 19 to the front and rear faces and
to part 20,

Step 5. Assemble the saw stand as shown,
using glue and screws at all joints to pro-
duce a sturdy assembly, and then attach
the built-up assembly to part 20 of the
stand with #% x 2-in. carriage bolts.

Step 6. Cut the 37-in. V-belt and press
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it into the groove of one of the 12-in.
V-pulleys. Trim the ends of the belt so that
they lack approximately 14 in. of butting.
Fill this gap with glue. The belt forms the
tire for the upper blade wheel, Parts 24
and 25 are used to install the upper wheel.
Part 24 is a 2x3-in. plywood block; parts
25 are 2x2-in. blocks. These three blocks
for part 2 are all fastened together with
flathead screws and center-drilled with a
14-in, bit.

To install the upper wheel, insert a 35 x 6-
in. evebolt in each hanger bracket. Then
add a washer to the 1% x T-in. bolt, pass
the bolt through the eyebolt on the right
gside of part 1, install a 2-in.-square block,

Art: Fred L. Wolff

156 POPULAR MECHAMNICS

pass the bolt through part 1 and add a 14-
in. washer. Apply some light oil to the faces
and bore of the bronze wheel bushing.
These are “Oilite” bushings and should not
require further lubrication. Install the up-
per wheel on its bolt, loop the saw blade
over the wheel, add a 1%4-in. washer, the
block assembly, the evebolt, another 14-in.
washer and finally a 1%4-in, hex nut.

The lower blade wheel is installed in a
like manner. Loop the 39-in. V-belt and the
blade around the lower wheel and install
the wheel. The 14 x 6-in. bolt provides the
shaft for the lower wheel and is installed
in the same manner except for the 2-in.-
square block which is omitted. Next install
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Front view of saw (far
left) with front panel
removed shows the two
V-pulleys which are
used as wheels and the
beit for the lower wheel
that serves as a tire
for the blade and drive
for the motor.

Completed saw with ils
front panel installed
(near left) shows how
table tills on wooden
trunnion and is locked
by wingnut and washer.
A socket adapter with
a 40-w. appliance bulb
provides work light.
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the washers, blade-tension springs and
wingnuts on the upper-wheel eyebolts and
adjust for proper blade tension and wheel
tilt.

Step 7. Assemble the motor shelf parts
2, 0, and 10. Drill part 8 to suit the motor
being used and attach the shelf to part 1.
Loop the drive belt over the 114-in. motor
pulley, adjust the tension by pushing the
motor shelf up and tightening the nuts.

Step 8 Run the saw. The 14-in. nuts on
the upper and lower wheel shafts should
be finger-tightened only to the point where
the shafts will not have a tendency to ro-
tate, When you have these properly adjusted,
hold them in place with a second nut to
serve as a locknut. Drive belt and blade
tension will always force the assembly
against the top of the cutout in which it is
fitted.

Step 9. Attach the two spacers, parts 12
and 13, of the lower blade-guide holder to
part 1 with flathead screws. Part 13 pro-
trudes 1%-in. above the throat of the saw
frame. The holder itself, part 14, mates
with part 12 and is to be 14-in. below the
top edge of part 13. Temporarily attach the
holder at this time.

Step 10. Attach the guide blocks for the
work-height adjustment post, parts 15 and
16, to part 1 with flathead screws. Sand
the edges of these blocks and the adjustable
post, part 18, so the post will slide smoothly
between guides. Recess a “g-in. nut flush
with the inner face of part 17 and turn a
235 -in, length of %%-in, threaded rod in it
from the front side.

Temporarily attach the cover to the as-
sembly with the adjustable post in place.
Mark a vertical line on the post square
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from the blade and remove the post from
the saw. Locate and drill a 3-in, hole just
far enough up on the vertical line so a
34-in, washer will not protrude beyond the
bottom of the post. This will be the location
of the blade antitwist guide. Elongate the
hole slightly from front to rear so that the
guide can be adjusted to compensate for
wear of the V-belt tires on which the blade
rides.

Now, move back % in. from this vertical
line and up far enough so the washers will
not overlap and drill a second %&-in. hole.
This will locate the blade thrust bearing.
Reinstall the post and attach the cover
block with flathead screws. The antitwist
guide is a 234-in. length of “&-in. threaded
rod slotted with a hacksaw for a depth of
14 in. at one end to receive the saw blade
and the other for a screwdriver. The thrust-
bearing holder is a 234-in. length of “s-in.
threaded rod. Tighten a gs-in. jamb nut
against each side of the thrust bearing and
position the bearing so that the blade runs
close to but does not touch the face of the
bearing.

When in use and work is forced into the
blade, the blade should ride against the
bearing approximately 14 in. in from the
latter’s outer edge. The antitwist guide is
adjusted so the blade runs in the slot in
the guide without rubbing and also not so
deep that the teeth will contact the guide
when the blade is twisted. Use “#g-in. nuts
and washers on each side of the adjustable
post to hold the guides in place. The lower
blade guides are installed in the same man-

(Please lurn o page 166)
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HARDWARE KIT INCLUDES

1 % x 80" wood-cutting, bandsaw blade
12% V-belt pulleys with Qilite bushings
xes 1%" x No. 8 flathead wood screws

g

6" eyebolts

2
2
7
4
1
1
2
1

“18
6
4

FEFETFEES

" jamb nuts

3 3" wingnuts
25 3" flat washers

B =" flat washers

2 blade-tension coil springs

2 blade thrust ball bearings

1 3§ x 37 V-belt

1 3§ x 39" V-belt
Complete set of plans and instructions

Kit is $29.95 postpaid from JayEl Enterprises,
Box 254, Orion, 1ll. 61273. Illinois residents
add 5 percent sales tax.

Bandsaw stand




HINTS

FROM READERS

Nozzle-cleaning tool

A fast, easy way to clean paint spray noz-
zles is with a sewing-machine needle in-
serted in an old mechanical pencil. The
needle, which is stiffer and sharper than
wire, can also be used as a probe, teasing
needle or perforating tool. Ease with which
needle is installed depends on pencil con-
struction. It may be necessary to cut off
part of needle shank by grinding, or soften-
ing it with flame, then cutting with jeweler's
saw or file.—R. C. Rask, Denver

B

Tapping small holes safely
You ecan avoid breaking small taps by
using a drill press to hold and guide them.
With the tap free-turning in the chuck and
the work clamped in position, the tap is
turned by hand to thread the hole. A simple
“tap wrench” is made from a 5-in. length
of 74-in.-hex. steel or the head from a large
bolt. A center hole made with No. 27 drill
accepts shanks of 6-32 and smaller taps;
setscrews lock wrench on tap.

—Walter Olsen, Newfoundland, N.J.

Washer aids filtering

A large, heavy washer laid inside a funnel
is a helpful “third hand” in filtering oper-
ations. The washer not only holds down
cheesecloth or filter paper but allows use
of small, irregular pieces of material that
would otherwise not be usable.

—J. D. Maxwell, Vanecouver, Wash.

Saw extension

Dead tree limbs high off the ground can
be trimmed safely without a ladder by us-
ing a saw extension handle. Bow saw shown
was bolted to a 16-ft.-long 1x3 furring strip,
both sturdy enough for the job and light
enough to be manageable.

—R. K. Pedersen, South Plainfield, N.J.
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Patience...
agame to
test your
cool

This challenging game
requires nerves of steel.

! by Kenneth Wells

Sandwich assembly of parts

/8" CLEAR
PLASTIC

1/8x 1/a"

Prick punch is used to transfer template
holes to hardwood center and base members.

i e gkl B
A\ /y’/f i /1711 ] TR wivH COUNTERSINK. | |
' A/.'“n"?;rﬁﬁ![(Iu'(b'fj‘ifmr'a;' REGOL) ) ¢, EiiALY
1f4!m1$y;:ﬂ5EPlEDE

The 3a-in. holes are drilled at points A
first, then 1%&-in. holes at points B. |
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atience is the name of the game and

that's what it takes, plus a steady hand,
to work this fascinating and sometimes
frustrating game of skill. The object: Make
seven steel balls come to rest in seven in-
dividual holes, but it isn't easy. Chances
are, you'll give up more times than not.

To produce several for gifts or for sale,
it will pay you to make a cardboard tem-
plate to aid in quickly prick-punching the
13 holes to be drilled in the center member
and the seven ‘“i:-in, V-holes in the base
which are made with a countersink.

The five work photos take you through
the important steps in making the game.
The maple center and base members are
cut 4%; in, square, but the top member is
cut oversize initially and then to its final
size after a 3'4-in. hole and rabbet are
turned in it for a round 4-in.-thick Plexi-

Paring the passageways between the 1-in. holes is
done with a sharp chisel guided by a straightedge.

glas window. You can use double-back, pres-
sure-sensitive tape or small screws in the
waste to mount the work (bottom side out)
to a faceplate block.

Template holes A and B are used for
marking the center member, holes A being
made with a “5-in. twist bit, holes B with
a 1'4-in. spade bit. Template holes A are
also used to mark the location of the seven
V-holes in the base member. Sand the top
of the base member smooth before gluing
it to the center member, then apply two
coats of white shellac and rub with fine
steel wool. If you ean’'t find the 5/16-in.
steel balls locally, write Way-Mar Co., Box
164, Hartsdale, N.Y. 10530. For a full-size
template (below), send a stamped, self-
addressed envelope to Home and Shop Edi-
tor, Popular Mechanics, 224 West 57 St.,
New York, N.Y. 10019. L

Template for hole centers

PM will send you free a full-size template in return
for a self-addressed, stamped envelope (see text).

The seven V-holes in base member are made with

tip of a countersink, each hole being only 3/32-in.

Circular opening and rabbet in top member are turned
by mounting work on flat block fastened to faceplate.

MAY 1974 163



PM TEST REPORT You already know about ordi-
nary drill presses, but I have

just tested one which is far from

ordinary. Sure you can chuck a

- drum sander in it and smooth ir-

rl press regular curves, fit it with a buffing

wheel for polishing, drill holes in

b | steel, wood, plastic and glass and
that s th ree do all the other things vou can do
with any other ordinary drill press.

- However, that's where the simi-

too s In One larity ends. The unique dual-spindle,
solid-state powerhead of this mul-

tipurpose drill press by Toolkraft

can be set to provide a speed range

as low as 500 rpm or as high as
21,000 by merely dialing a speed-

b‘j’ WE}"HE‘-‘ C. LECkEY selector knob. A red band moves

HOME AND SHOP EDITOR across a calibrated window to the
speed yvou should use.

Photos: Robert D. Borst This means that you not only

own a drill press with infinitely ad-
justable speeds, but a precision
high-speed shaper and router as
well—three machines in one
something no other home-ghop drill
press offers.

It's made possible by separate
high and low-speed spindles and a
tilting 54-hp head which rotates.
To change from one spindle to the
other, you simply unlock and switch
them end for end by rotating the
powerhead 180°. There aren’t any
belts to change; motor and gear-
drive assembly are completely en-
closed in a self-contained unit.

Other features of this advanced
drill-shaper-router include a no-
start, chuck-key switch—you can't
operate the machine unless the
chuck key is in place in its own
“keyed” switch. This keeps a chuck
key from flying—which could hap-
pen if it were left inadvertently in
the chuck. The press has a separate
ON-OFF switch, plus large drilling
capacity—an 8Y%%-in. throat which
permits you to drill to the center
of 17-in. work (20 in. when using
the high-speed spindle) and a full
6-in. spindle travel.

What misgivings did I have
about this machine? Few if any.
It’s noisy at 21,000 rpm, but re-

m I ,5 T -
Tilting the powerhead permits drili'ng at any angle. A cali- Ijmtbe 't t‘hatY true (,f ﬁ Dﬂlt}?h}ﬁ
brated tilt scale permits you to preset the desired angle, and POUlEr, 100. Tou can ave nig
a rear pivot lock holds this setting secure. speed, so necessary for fine shaper
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GUARD OVER
LOW-SPEED
SPINDLE

KEY
SAFETY LOCK
SWITCH
HIGH-5PEED
SPINDLE

Rotaling the powerhead 180" brings auxil-
iary high-speed spindle into play (above).
Special spindle adapters take standard
three-lip shaper cutters and router bits.

In normal drilling position (right), inter-
changeable plastic guard is placed over
high-speed spindle. Up-front chart gives
drilling speeds for different materials,

L il

Machine has large drilling range: up to 8-in.
depth in one operation, to center of 17-in.
circle (20 in. with high-speed spindie).

GUARD OVER
HIGH-SPEED
SPINDLE
DEPTH
CONTROL
LOCK

N

/ DEPTH
FEED
SPEED a
CONTROL / CONTROL
1/2" CHUCK
PRECISION.

GROUND
TABLE

/

SAFETY

CLAaMP LOCK

Good safety feature—a column ring clamp—serves to prevent
the table from falling and causing accidental body injury. Lever
locks the table securely on the column.
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KEY
LOCK

REAR PIVOT
LOCK

Calibrated tilt scale at rear of powerhead lets you preset
the drilling angle. Pivot lock holds setting secure.

Separate adaplters on high-speed spindle (right) permit
shaping and routing operations like no other drill press.

work, without noise. However, I did won-
der why some thought wasn't given to a
built-in light. But outside of this, it's
a unique machine.

It's available in both floor and bench
models, both being identical except for
the length of the column. The floor
model retails for $269.95; the bhench
model, $249.95. For additional informa-
tion, write to Toolkraft Corp., T00 Plain-
field St., Chicopee, Mass. 01013, ** %

BUILD THIS 12-IN. BANDSAW

(Continued from page 160)

ner, except they are 3'4-in, lengths of “&-
in. threaded rod and reversed, the antitwist
guide being above the thrust bearing.

Step 11. The saw table, part 11, is made
of two thicknesses of plywood, Make the
saw kerf from the right side of the table
and toward the center. Temporarily install
one thickness of the table and shim as
needed so the table is perfectly square with
the blade.

The locking hand wheel for the adjustable
post is a 216-in.-diameter plywood disc,
drilled for a #s-in. threaded rod and secured
with nuts and washers,

The tilting-table assembly, parts 6 and T,
requires two thickneses of plywood glued
and screwed together. Locate all saw cuts
prior to fastening the two pieces together
to prevent anv screws from interfering
with the cuts to be made. After laying out
all cuts, cut off the 2-in. strip along the top.
Cut the 5-in. radius arc; then remove the
unused portion of part 6. Place the rotating
are, part 7, against part 2 and the under-
side of the single-thickness saw table, line
up the center of the arc with the blade of
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the saw and mark the location of the arc
on the underside of the table. Now, holding
the rotating arc as is, place the tilting-table
support, part 6, in position and mark its
location on part 2. Next remove the tem-
porary table from the saw and attach the
arc to the underside of the table with glue
and flathead serews driven from the top.
The second table thickness may now be
fastened to the first with screws driven
from below.

Step 12. On the underside of the table
make a mark 1%-in. from where the blade
will run to the front of the table, part 11.
This is to be chiseled out approximately %
in. wide and angled back 45° to allow
clearance for the blade when the table is
tilted. The tilting-table support may now
be attached to part 2 as previously marked.
Attach with three 2%%-in. bolts. Slide the
table in position on the saw. In the Y-in.-
wide slot in the rotating arc, move back
%4 in. from the center line of the arc and
drill a 3%-in. hole in part 2, Center this
hole in the 14-in.-wide slot s0o the arc does
not ride against the bolt. Insert the “y x
21" bolt from inside of part 2 and fit it
with a “4-in. wingnut and washer. Your
bandsaw is now completed. * %k %



PEDAL CARS: GASLESS WAY TO GO
(Continued from page 100)

made by Environmental Trans-Sport Corp.
of Windsor, Conn. Easily the most sophisti-
cated of the current erop of pedal cars, it
uses a straight-line pedal action as opposed
to the rotary bicycle type. The pedals move
forward and back, their reciprocating action
transformed into rotary motion at the
wheels through drive rods and crank pins.

The arrangement is said to be more effi-
cient than rotary drives, less tiring on leg
muscles and safer to operate since there's
no danger of getting your feet tangled with
the pedals. In addition, the Pedicar offers
five forward speeds, plus neutral and re-
verse; other models are limited to three
forward speeds with no neutral or reverse.
Other features include four-wheel stability
with automotive steering, fully enclosed
cab, disc brakes with separate parking
brake, windshield wiper, headlight and
rear-opening luggage hatch. Main draw-
back is the car’'s size—it seats only one.

Typical of three-wheeler models is the
PPV (for People-Powered Vehicle), made
by EVI of Sterling Heights, Mich. Unlike
the Pedicar, it seats two, has dual pedal
drive and is by far the handsomest of the
lot. Tag-Along, made by Pedal Power, Inc.
of Bohemia, N.Y., is a sort of compromise.
Less lavish than the PPV or Pedicar, it's
roomy if a bit boxy, has good four-wheel
stability, seats two and is one of few models
to offer full four-wheel braking.

Prices for pedal cars range from about
$300 for the Tag-Along to $550 for the more
elaborately engineered Pedicar. Do such
vehicles make sense? Should you invest in
one? It's still too early to tell. Pedal cars
were originally developed primarily for fun
use around parks, resorts, retirement vil-
lages, country clubs, college campuses and
similar protected areas. Only recently have
they been proposed for serious use on public
roads. Also, current models represent early
attempts at a brand-new concept. Future
models will undoubtedly bring improve-
ments in design. Meanwhile, if you can't
wait, be sure to try before you buy. Check
for adequate braking, ease of pedaling and

proper safety precautions such as sufficient |

clearance around the pedal well to avoid
foot-pinching. As recreational wvehicles,
pedal cars can provide relaxing pleasure and
healthful exercise; as transportation, they
have a way to go before they’'ll replace the
automobile, gas or no gas. * ok ok

HINTS

FROM READERS

Saving wood with cardboard

Cardboard can often take the place of wood,
as in the construction of a small cabinet for
two existing drawers. A horizontally par-
titioned box was first built with one thick-
ness, then reinforced with two more. Butt
joints, overlapping in alternating directions,
were assembled with white glue. Gummed
paper tape was used on edges, plastic shelf
covering on surfaces on which drawers
slide.—W. B. May, Oak Park, Ill.

Better ladder lock

A screw hook and eye are often used to hold
a stepladder closed for carrying, but they
can easily come unhooked, letting the lad-
der fall open. To keep a ladder closed,

| try an ordinary sash (window) lock instead.

f —William Swallow, Brooklyn, N.Y.
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Popular Mechanics has joined  *yald

with the Automotive Parts &
Accessories Association (APAA)
In sponsoring our second annual
month-long promotion involving
thousands of automotive retail
outlets. You'll find a list of
participating dealers on the
following pages

Look for the two symbols in
advertisements and in-store
displays. They will help you identify
products featured in the “"May is
Car Care Month™ promotion.

Every car should carry
the “Car Care Guide?
It’s like having a
mechanic in your
glove compartment.

The Second Annual 1974 Popular
Mechanics “Car Care Guide”
begins on the page at the right.

It is a highly informative and

Magazine-within-a-

magazine that belongs right along

side your owner's manual.

(Fig. 2)

(Fig. 1)

To make it easy for you to save
this Guide, we've made it a self-
contained unit. Here's how to
remove it from the rest of the
magazine for easy reference:

1. Bend the magazine's pages
away from the Guide's front
cover.

2. Now, bend the magazine s back
pages away from the Guide's
last page. (Fig. 1)

3. Pull the Guide out. (Fig. 2)

4. Staple, or hole-punch the Guide.

5. Keep it for handy reference.

Look for the stores and products displaying the APAA’'s Symbol of
Consumer Protection and PM's Product Feature Mark.
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This new Auto Rust Proofing
Kit we're introducing is an-
other great product in a long
line of great do-it-yourself
products that we've been mak-
ing for more than 52 years.

I'm sure you know that we're
the folks who brought you
Plastic Aluminum, Liquid Steel,
E-POX-E" Glue, Naval Jelly,”
Black Knight and White Knight
Auto Body Repair Kits, and

the whole Body Shop concept
featuring fiberglass repair
materials.

Couple of years back we
celebrated our 50th anniver-
sary, and to mark it, we made
up some gold plated Kennedy
half-dollar pieces. Real col-
lector’s item. We've got 500
of them left. | want to give them
to the first 500 people who
mail me back the registration
card that's in every DURO
Auto Rust Proofing Kit. Mark
your card to me personally, and
I'll send you the gold plated
Kennedy with my compliments.
There are only 500 to send out,
so be sure to get your kit fast
at your favorite automotive
department.

ODYRO.

WOODHILL CHEMICAL SALES CORPORATION
18731 Cranwood Pkwy., P. 0. Box 7183,
(216) 475-3600, Cleveland, Ohio 44128

Guide

Michanics

Car
Care
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Your car’s first
100,000 miles

his is a rough year. In these dry-tank
days, who needs trouble? Like a road-

side breakdown . . . with many gas sta-
tions closed for the weekend.

If you've decided to keep your car “until
it falls apart,”” you're not alone. But you
are on your own these days if the old crate
comes unglued at midnight. Never was there
a better time to start taking better care of
your car.

Owners used to think of trading when their
cars were three years old or reached 30,000
or 40,000 miles. Now it, seems, life will be-
gin at 40 for a lot of middle-aged, “standard-
size' cars. These aren’t worth much in trade,
but with gas costing what it does, such
older cars with fewer emission controls be-
gin to look “economical.”

But how long can you keep a car running?
There's no reason—except neglect—that to-
day's cars can't deliver 100,000 miles and
more of trouble-free service. Trouble-free
doesn't mean maintenance-free; the more
regular the maintenance, the less chance of
trouble.

You don't have to be a master mechanic
to get your car past the 100,000 mark. But
you do have to be hooked on the habit of

5S4 POPULAR MECHANICS

regularly scheduled maintenance. It's that
simple . . . and that tough. No skipped oil
changes or lube jobs. No “economizing”
on oil and air filter changes. No long
stretches without major and minor tune-ups.
No guesswork about when you had the last
front-end job; when you last repacked
wheel bearings, checked for transmission
leaks, examined brake linings, replaced
radiator hoses, flushed the cooling system
or hosed out fender walls and rocker panels.

You don't have to be a mechanic to keep
a regular service log on a car; in fact, you
don’t have to be a pro to do most of the
work that will keep your car rolling smoothly
past 100,000. You can do your own lubes,
change oil, points and plugs. With the basic
test instruments shown here, you can set
point dwell and ignition timing—you can do
your own major and minor tune-ups.

Your car doesn't have to shine to be in
good running condition, but you'll find that
when you restore the finish you're not satis-
fied until the engine is purring nicely again.
Making an old car look like new is easier
these days. Because style changes have
slowed down, even a five-year-old can be
mistaken for a new model. And new waxes
and cleaners restore the glow to everything
from vinyl tops to black tires.

So whether you have a zingy new com-
pact you want to keep youthful or a middle-
aged standard you want to see grow old
gracefully, you'll find the help you need in
PM's Car Care Guide. Remove it from the
magazine, keep it in the glove compartment,
and—by all means—keep a regular sched-
ule of maintenance. This is a rough year,
but everything will run smoother if you do.

i
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The 2nd Annual

Popular Mechanics/APAA
“May is Car Care Month”

Program

by Victor Gelb, paesioent

AUTOMOTIVE PARTS & ACCESSORIES ASSOCIATION

Once again, the Automotive Parts & Ac-
cessories Association, representing some
40,000 retail outlets, is combining forces
with POPULAR MECHANICS and its
nearly six million readers to make driving
safer, more economical and enjoyable.

This year’s program is vastly larger than
last year's, with more retail outlets and
manufacturers and more diverse products.

A list of retailers with specific plans for
Car Care Month begins on Page S8. How-
ever, watch vour hometown newspapers for
advertising from other participants. Many
newspapers also are planning special “May
Is Car Care Month" sections in cooperation
with APAA and POPULAR MECHANICS.
These sections will offer further tips to
help you get more satisfaction, safety and
economy as a Car owner,

As "Official POPULAR MECHANICS/
APAA Car Care Month Headquarters,”
vour favorite outlet will be featuring many
of the following products as well as offer-
ing other items and services of special
value during May.

8-Track Stereo Tape Player with AM/FM
Radio by Automatic Radio
8-Track Stereo Tape Player with FM Radio
by Automatic Radio
Handy Dandy Electrical Circuit Tester
by Burnworth Tester Co.
Champion Spark Plugs
by Champion Spark Plug Co.
Vinyl Top & Upholstery Brush
by Clean Rite Products Co.
Giant Tires by Giant Div. of
Cooper Tire & Rubber Co.
Blue Label Hand Cleaner
by DL Skin Care Products
Engine Analyzer by Dixco
TDL Tach-Dwell-Light by Dixco
D.C. Power Timing Light by Dixco
Chinook Engine Heater by Do Ray Lamp Co.

Rally Car Wax by Du Pont
Electric Fuel Pump by Dupree Products
Battery Charger from ESB Brands
Silicone Glass/Windshield Seal

by General Electric
Silicone Battery Care by General Electric

Silicone Hi-Temp Instant Gasket
by General Electric

Silicone Auto Lube by General Electric
Silicone Clear Ignition Protector

by General Electric
Silicone Auto Seal by General Electric
Silicone Carb Cleaner & Lubricant

by General Electric
Silicone Instant Gasket by General Electric
Plus 25 Headlamps by General Electric

Titan Hydraulic Jacks
by Hollywood Accessories

Maxi Oil & Air Filters by Lee
Car Care Portable Auto Ramp
by Petersen Industries

Car Care Portable Ratchet-Type
& Pin-Type Jackstands
by Petersen Industries

“Maxi-Tune” Ignition Analyzer and
four other products by RAC

180° Space Age Electronic
Tachometer by RAC
Switch Panel Quad by RAC
Astro Dual Oil-Amp Gauge by RAC
Super D.C. Power “Supertronic”
Timing Light by RAC
Liquid Wrench by Radiator Specialty Co.
Radiator Caps by Robertshaw Controls
Thermostats by Robertshaw Controls

Turtle Wax Self-Polishing Paste Wax
by Turtle Wax Inc.

Silicone Spray Lubricant by Union Carbide
Vinyl Guard by United Chemco

Classic Car Air Freshener
by Vantage Industries
WD-40 by WD-40 Co.
Rust Proofing Kit by Woodhill
Chemical Corp.
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TUNE-UP INSTRUMENTS

The first investment in good car care should
be instruments that let you tune up your car
at home. The test equipment needed to keep
your car in tune yourself also makes it possible
for you to troubleshoot and diagnose problems
that would otherwise cost you money to have
someone else solve.

We're not talking about the basic things
that all car owners should have just to keep

their cars running—distributor point files and
feeler gauges, sparkplug gapping tools, bat-
tery hydrometers and chargers—but the in-
struments that can tell you how your car is
running; or why it's not running, or not running
right; or just where the problem lies.

The instruments that tell you what your
senses can't tell you about your engine can
be as simple and inexpensive as a compres-
sion tester or as sophisticated and costly as a
diagnostic oscilloscope. In between are the
instruments essential for accurately setting ig-
nition timing, cam angle or dwell and genera-
tor or alternator output voltage; and those for
checking primary and secondary sides of the
ignition system, engine vacuum and fuel-pump
pressure and even exhaust emissions.

These are the instruments that will free you
from scheduling service appointments, suffer-
ing aggravation and incurring expenses that
could have been avoided.

Engine analyzer

If you don't own any other test instruments,
the analyzer is the best all-around unit to con-
sider, It combines in one package the func-
tions of the dwell meter, tachometer, ignition
tester and voltmeter. A good engine or auto-
motive analyzer, as it's variously called, repre-

\

AUTOMOTIVE ANALYZER
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sents an investment of anywhere from $40 to
over $100—depending on its features. Engine
analyzers and most of the other instruments,
too, are available in kit form so you can build
them yourself.

Included with any good analyzer will be a
complete operation manual that details the
tests the instrument will perform and the con-
nections to be made under the hood. Don't
buy any instrument that doesn't include in-
structions on how to use it!

For portability, analyzers contain built-in
power supplies—usually several C or D cells
which are installed in a battery tube. A good
habit to get into is removing the batteries after
you use the analyzer and before you put it on
the shelf for what may be several months,
you’'ll avoid a mess and possible damage to
the instrument if the batteries leak inside the
case.

A typical automotive analyzer, such as that
shown on the opposite page, has a large,
easy-to-read meter face with scales that cor-
respond to the positions of a main function
switch. The meter should utilize a D'Arsonval
movement, which is the most accurate and
sensitive type. The circuits in the analyzer are
designed to measure specific functions. You
just turn the function switch and take a read-
ing from the appropriate scale on the meter
face.

Here is a list of some of the work you can
do with the analyzer. Refer to the switch posi-
tions at left.

! Alternator diodes. The diodes in your alter-
nator, which convert the alternating current
{a.c.} that has heen produced by the alterna-
tor into direct current (d.c.), can be checked
as good or bad.

_' Distributor point resistance. Excessive re-
sistance across closed points indicates that
you have burned or misaligned points. poor
grounding of condenser or distributor, or
other wiring problems.

= Low rpm check. Measurement of engine
revolutions per minute in increments of 10
allows you to make an accurate idle adjust-
ment.

0 High rom check. A zero to 6000-rpm scale
allows testing and adjustments of timing ad-
vance, charging system and carburetor.

U Dwell measurement. Dwell is the amount of
time that ignition points remain closed, as
measured by degrees of rotation of the dis-
tributor cam. This angle, which is about 60°
for a four-cylinder engine, a little less than 40°
for a Six and about 30° for an Eight, affects
the spark timing and must be adjusted accu-

rately. Adjustment is made by setting the point
gap.

O 716-volt scale. Measurement of voltage with a
full-scale deflection of 16 volts allows accu-
rate sefting and diagnosis of 6 and 12-volt
syslems. Very accurate adjustment of voltage
requlators is possible.

O 3-volt scale. A full-scale deflection of three
volts allows incremental measurements of .1
volt for tracing voltage losses.

I 32-volt scale. This can be used for measure-
ments on 24-volt charging systems.

— Ammeter. The zero to 90-ampere current
measurement scale is used for checking cur-
rent regulator settings, alternator output and
the current draw of components in the elec-
trical system. :
il Low ohms. Resistance measurements are
made in checking for continuity, no resistance
indicates possible shorts, infinite resistance an
open circuit. It checks coil primary windings
and ballast resistors, for example.

=i High ohms. High resistance measurements
are necessary for checking such things as
condenser leakage, ignition cables and coil
secondaries.

C! Spark output. Check of ignition coil output is
read on a relative scale on a zero to 50 scale.
If equal readings for all sparkplugs are not
obtained, your problem exists with the coil,
ballast resistor, cables or plugs.

[ Condenser. A subsitute condenser is placed
in the ignition circuit to check whether the in-
stalled condenser is open or shorted.

Dwell/tachometer

When you do a basic engine tune-up, you
set dwell and engine revolutions per minute.
Ii you're just getting started in do-it-yourself
work on your own car, and think that simple
tune-ups are all you'll be doing, the combina-
tion dwell meter tachometer is the best in-
strument to start with. Later, you may find you
want to do more yourself, but for a gradual
approach to acquiring test equipment, a dwell /
tach is the best start. Most models are priced
less than $50.

As mentioned, dwell is the amount of time
your distributor points remain closed, and if
you've ever set points using a feeler gauge,
you might wonder why a meter is needed to
check the dwell. Even careful setting of the
points won't always result in an accurate dwell
angle. Variations within established tolerances
and wear and age take their toll in the preci-
sion fit of most moving parts. New points might
vary slightly in fit from those you've just re-

{Piease turn to page 510)
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All of the retail outlets listed
below are your “Car Care
Month' Headquarters. To
help make it easier for you
to take care of your car at
less cost, these stores will
be featuring ‘“Car Care
Month” specials on most of
the products advertised in

ywhere

this ““Car Care Guide."”

We want ‘'Car Care Month”
to help everyone—that's why
we've put it everywhere.

These chain store outlets
can be found in virtually
every state. Look for their
store that is closest to you.

Check the listing for your state, and you'll find at least one of these stores near you. Also,
look for their announcements and advertisements in your local newspapers.
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Alabama

K-Mart Tire Service
Alaska

Valu Mart

Arizona

Miner's Auto Supply, Inc.
Arkansas

K-Mart Tire Service
California

Kragen Auto Supply Co.
Levins Auto Supply Co.
Mitcom, Inc.

Conneclicut

Aid Auto Stores
Barkers Auto Service
Bradlees

Georgia

American Tire Co.
K-Mart Tira Service
Southern Auto

Idaho

Statewide Stores, Inc.
Thrifty Auto Supply

Illinois

Penn Jersey Auto Stores
District of Columbia

‘Appy's Auto Parts

Fisk Tire Center/Big Brake
4 Wheels Auto Parts
Freeway Auto Parts

Grand Auto

Kearny Mesa Volkswagen
King Auto Supply
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Penn Jarsey Auto Stores
Florida

Aid Auto Stores
K-Mart Tire Service
MNationwise Auto Parls
Pan American Tire Co.

Advance Auto Supply Co.
Bounty-Line
DuPage Automotive Supply Co.
Flame Auto Parts
Hardware Corporation
of the Midwest
K-Mart Tira Service
Major Motor Supply Co.
Strum Auto Supply
Vanderhoot & Sons



Indiana

Missouri

Pennsylvania |

Calumet Auto Warehouse, Inc.
Fleenor Auto Stores
Guarantee Auto Stores

Mr. Wiggs Department Stores
Nationwise Auto Parts

lowa

Champion Auto Stores

City Automotive Supply

Esco Supply Co., Inc.

Gibson Discount Center
Mid-West Auto Parts Co., Inc.
Ranks

Robinson Wholesale

Strum Auto Supply

The Big-E

Vander Haag's Inc.

Rupp Automotive, Inc.

Montana

Super Fair
Valu-Mart

Mebraska

Ranks
Skaggs Auto Center #9

Nevada

Valu-Mart
New Hampshire

Fisk Home & Auto Center
Giant
K-Mart Tire Service

Kentucky

Fleenor Auto Stores

K-Mart Tire Service

Mr. Wiggs Department Stores
Mationwise Auto Paris

Louisiana

Fisk Home & Auto Center
Giobe Tire Service
K-Mart Tire Service

Bradlees
Kauf's Auto Stores

New Jersey

Aid Auto Stores

American Battery Co.

Big N Automotive Department
Bradlees

Penn Jersey Auto Stores

New York

Aid Auto Stores
Big N Automotive Department
Bradlees
Carle Place Automotive Dist. Inc.
Mational Accessories Slores
U-DO-IT Self Service

Auto Repair Center

MNorth Carclina

Kauf's Auto Stores
Bradlees

Maryland

Beenman Auto Parts

Hi-Gear Discount Auto Centers
Murphy's Mart Auto Service
Penn Jersey Auto Stores

Massachusells

Big N Automotive Department
Bradiees

Consumer Auto Parts

Jack & Harry's Auto Stores

Michigan

Forest City Automotive
K-Mart Tira Service

Knowles Auto Parts

United Auto Parts

Western Auto Associate Store
Yochum Auto Supply

Minnesota

Advance/Auto
K-Mart Tire Service
Nationwise Auto Parts

North Dakola

Auto Giant Stores

Big N Automotive Department {
Boscov's Department Stores '
Gimbels Automaotive Center |
Just Rite Muffler Shop, Inc.

K-Mart Tire Sarvice

Marino Home & Auto Supply
Murphy's Mart Auto Service

Penn Jersey Auto Stores

Robert Hall Village Car Care Center

Rhode Island
Jack & Harry's Auto Stores
South Carolina

Advance/Auta
Harold's Auto Supply
K-Mart Tire Service

South Daketa
Champion Auto Stores
K-Mart Tire Service
Tennessee

Advance/Auto
Gulley Performance Center
K-Mart Tire Service

Texas

Gibson's Discount Center
Globe Tire Service
International Automotive
Warehouse
Jack's Auto Supply
K-Mart Tire Service
Kragen Auto Supply
Leonards Auto Centers

Virginia

Champion Auto Stores
K-Mart Tire Service

Ohio

Big N Automotive Department
Fleznor Auto Stores

Generai Electric

Hart's Tire Service

K-Mart Tire Service

Mr. Wiggs Department Stores
Murphy's Mart Auto Service
MNationwise Auto Parts
Protecto Auto Center, Inc.
Schottenstein's Tire Service
Streetshoro Housemart

Oklahoma

Big Wheal
Holiday Auto Center
Thrifty Auto Stores

Guy Henshall Auto Parts
Supermarkets
Qertle's Automotive Service Center

Oregon

Bob's Discount Center of Oxford

Statewide Stores
Super-Value Tire Discounters

Fisk Home & Auto Center
Hi-Gear Discount Auto Centers
K-Mart Tire Service

Murphy's Mart Auto Service
Penn Jersey Auto Stores
Robert Hall Car Care Centlers

Washington

Joe's Auto Supply, Inc.
Thrifty Auto Parts

Top Auto Supply Stores
Valu-Mart

West Virginia
K-Mart Tire Service
Murphy's Mart Auto Service

Wisconsin

Gimbel's Automotive Center
K-Mart Tire Service
Moreway

Mationwise Auto Parts
Prange-Way Auto Center
Theresa Auto Parts
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TUNE-UP INSTRUMENTS

continued

D

placed; wear on the breaker cam or distributor
shaft bearing might create a “wobble" to throw
off your feeler gauge setting; also, there could
be some malfunction in the ignition circuitry
that you'd miss by setting and adjusting me-
chanically. It's always better to make settings
and tests while the engine is running, and the
dwell meter is the tool that makes this possi-
ble.

Timing light

Every time distributor breaker points are re-
placed or adjusted, it's important to check the
ignition timing: a change of just one degree
in dwell causes a one degree change in tim-
ing. The timing light is necessary to adjust
spark timing so it occurs at precisely the right
time in each cylinder. This may be just before
the piston reaches the top dead center posi-
tion (TDC) or just after, depending on your
engine.

The timing light is simply a strobe light con-
nected to a running engine in such a way that

510 POPULAR MECHANICS

its flashing will make the timing marks appear
to stand still. There are two types, neon and
xenon. The neon light is very inexpensive. It's
connected directly in series in the No. 1 spark-
plug circuit, using the spark voltage to light
the tube. Because current in the sparkplug
wire is so minimal, the neon tube doesn't give
a very bright flash and must usually be used
in a darkened area.

The xenon light draws its power from the
car battery or an external connection, and uses
the No. 1 plug's voltage to trigger, rather than
produce, its flash. The xenon, while consider-
ably more expensive (about $25 for d.c., $16
for a.c.), fires with a much brighter flash and
greatly simplifies accurate settings.

The timing light is aimed toward timing
marks located on the engine’'s lower front fan
pulley. If the engine has accumulated a film
of dirt and oil, it may be necessary to wipe off
the pulley and timing index plate before start-
ing the engine. Many mechanics use yellow
chalk or crayon to make the timing marks even
more visible.

With the engine running, the timing marks
appear to stand still. You can see if the index
mark coincides with the correct degree of ad-
vance mark as recommended in the owner's
manual (or on the under-hood decal on newer
cars). If there's a difference, loosen the dis-
tributor hold-down nut and turn the distributor
body to align the marks.

New engines should be set exactly to spec.
It's the surest way to meet exhaust emission
requirements and get the best performance
from the engine. There's usually a 2° to 3°
tolerance in the timing requirements. The
greater the advance, generally, the more en-
gine pep you'll get, but don't go beyond the
limits, or you'll get “ping.” This can sometimes
be eliminated by using a higher-octane gaso-
line, but it can produce problems with the
emission control systems installed on newer
engines.




Generator-alternator-regulator
tester

There's not much you can do to maintain or
troubleshoot your car's charging system with-
out a voltmeter/ammeter to measure its out-
put. The voltmeter and ammeter functions of
this instrument (also found in the all-in-one
auto analyzer) make it possible to check that
the alternator or generator is producing cur-
rent and voltage to spec, and that the regu-
lator is controlling this output to keep your
battery fully charged but not overcharged.

Basic voltmeters and ammeters are inex-
pensive, but the features of an automotive
generator-alternator-regulator tester are worth
their price of roughly $20 to $40. The most
sophisticated will measure and check diodes,
resistance, battery capacity, voltage losses,
fuses and shorts. They also include (since
current must be measured in series with a cir-
cuit) a battery-post adapter or ammeter shunt
that allows the ammeter to be placed in the
circuit quickly and conveniently.

Output at the terminals of both alternators
and generator is d.c. (the diodes in an alter-
nator have already converted the alternating
current to direct). This output is being gener-

|
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It might int t to k that UTAH designs,
Install 2LL2/7 D Yo o LT ot
- - systems than anyon int
” ’-F ] / S te"ea A U t 0 B ?sa pretty fair cgun?re rﬁle".' Tr?ec::;:‘érr?s knmz

(@R why—UTAH builds speakers today to meet
S k (%2 sound requirements for both the present
pea ers. »w :L./ P and future, and they do it better and

g more competitively than any other
" manufacturer. Sound reproduction is
UTAH’s only business.

Our automotive speakers come pre-
packaged and ready to install in
whatever type of motor vehicle you
have. UTAH speakers can
accommodate any ampli-
fying system in a
price range that
wil!entableynL;_ttu
enjoy top quality
sound reproduc-
tion at a modest
price.

Write us for complete information about UTAH auto
speakers, and the name of the dealer nearest you.

A EZZA -] UTAH ELECTRONICS

1124 E. Franklin St., Huntington, Indiana 46750
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TUNE-UP INSTRUMENTS

continued

ated as long as the engine is running. The
advantage of the alternator, of course, is that
the same output is generated at much lower
rpm.

it's the job of the regulator to control the
charging rate to the battery. The regulator in-
corporates three "“'switches” to do this: the
cutout relay, voltage regulator and current
regulator.

The cutout relay opens the circuit to keep
the battery from discharging when the engine
is stopped or the generator is rotating slowly
and generating a voltage less than that of the
battery (with an alternator, the cutout relay is
not needed since the diodes perform this
“switching" function).

The current regulator automatically protects
the generator from overloading when the cur-
rent requirements of the electrical system are
high and the battery is low. It limits output to a
safe value.

The voltage regulator protects the battery
from overcharge and the electrical system
from excessively high voltage. It does this by
automatically cutting resistance in and out of
the circuit as necessary.

Adjustment of the all-important regulator is
easy with the instrument designed to do the
job.

Ignition tester

The two automotive systems requiring diag-
nosis when your car turns over but refuses to
start are fuel and ignition. You can almost
check that fuel is reaching your engine cylin-
ders by just using your sense of smell, or bet-
ter, looking into the carburetor throat while
you actuate throttle linkage. If you're getting
fuel, you've quickly isolated the problem to
the ignition system. But troubleshooting igni-
tion system components, more often than not,
requires a measuring instrument to find out
why ignition voltage isn't being produced or,
if it is, what's happening to it and why it's not
firing your plugs.

The ignition tester, which can cost from $10
to as much as $40 or $50, will check both the
primary side of your ignition circuit and the
secondary side or high-voltage spark-output
side.

With the better testers, you can diagnose
the problem even when you're unable to start
the car. Points, distributor cap, ignition switch,
ballast resistor, condenser, coil output and
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polarity, plug wires and resistance can all be
tested.

Most instruments come with foreign and
domestic sparkplug adapters and some in-
clude insulated pliers also.

Compression tester

A reading of the pressure built up in each
cylinder by the piston on its compression
strokes reveals the condition of rings and
valves. New-car owners usually don't need a
compression gauge as a diagnostic tool until
they have many thousands of miles on their
car. Since It provides a quick check of the
condition and operation of piston rings and
valves, it's a good instrument to use in check-
ing older cars and good to have along if you're
looking at used cars.

You simply record readings for each cylin-
der and analyze the results. The gauge is held
in the sparkplug hole after all plugs are re-
moved (or screwed into place if the gauge is
the more desirable screw-in type—about $15).
Crank the engine for at least four compression



Panasonic introduces

souped-up stereo.

If you're the kind of guy who's
into Holley carburetion before
the engine gets dirty. Who
wouldn't go to the candy store
without Hooker headers. Who
can't settle for standard
equipment. You should check
out the new 8-tracks from
Panasonic.

On the left, our 4-channel
8-track matrix system. The
CX-675. When you hook up 4
speakers, you get all 4 corners
of the music. In all 4 corners
of your car.

On the right, the CX-475.
Our 8-track with Dynamically
Boosted Sound. Push a button.
And it puts back the highs and
lows that road noise takes

just slightly ahead of our time.
200 Park Avenue, New York 10017

away. You get great stereo
from 0 to 60.

Or if you like your 8-track
stereo straight, try the eco-
nomical CX-375. It's small
enough for the glove compart-
ment. It's music enough for
the rest of your car.

But whichever you choose,

you get the same dynamite

package of features. Like
Vertical Head Movement. It's
our built-in shock absorber.
So the music doesn’t bounce
when your car does. Like our
automatic and manual pro-
gram selector. So you can
change tunes while you're
changing lanes. And a 12-watt
dual-channel amplifier.
Because great stereo begins
with plenty of power.

And because a great car-
tridge player is only half of a
great stereo, Panasonic has 9
different kinds of speakers.

Souped-up or economy.
With a Panasonic 8-track,
your car sounds as good
inside as it does outside.




TUNE-UP INSTRUMENTS

continued

strokes and note the reading obtained for each
cylinder.

With a sound engine, the normal readings
should build up evenly to the compression
specs for your car, and the variation between
cyiinders should not vary much more than 10
pounds.

W-en the piston rings are worn, you'll get
a low reading on the first stroke and pressure
will build up on successive strokes but not to
spec.

A valve problem is indicated whenever

you get low compression on the first stroke
and compression doesn’'t build up much on
successive strokes.

If you repeat the procedure after squirting
about a tablespoon of SAE 30 oil into each
cylinder and get an increase in readings, you
can be sure the problem is worn or poorly
seated piston rings; no increase in readings
confirms bad valves. Other diagnoses are also
possible: Low readings in two adjacent cylin-
ders, for example, point to a leaking head
gasket.

Vacuum gauge

This is going to be a big year for the old
vacuum gauge. They're being mounted on the
dashboard in many new cars and being called
names like mileage minders and fuel savers.
All they do in that capacity is help you pay at-
tention to how hard you're stomping on the
gas pedal. Connected to your engine’s intake
manifold, the gauge measures the difference
between the pressure inside the manifold and
the atmospheric pressure outside, or more
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practically speaking, how hard the pistons are
drawing in air for combustion.

Throttle position and engine speed affect
the vacuum reading which at idle is normally
between 15 and 22 (inches of mercury). Open
your throttle too wide and too suddenly and
the reading drops off into the wasteful fuel
consumption range marked on the face of the
gauge.

It's as an engine diagnosis tool, though,
where the simple, inexpensive ($5 to $15) vac-
uum gauge pays for itself many times over.
(Good gauges also will have capability to
measure pressure so you can check operation
and condition of your fuel pump.)

By observing the action of the pointer nee-
dle on the vacuum gauge you can diagnose
dozens of possible engine malfunctions. For
example, a pointer that wanders erratically is
a sure sign of a problem that's not affecting
all cylinders equally. If a pointer steadies at
higher rpm (about 2000), suspect ignition and
timing and the centrifugal advance in your dis-
tributor. On the other hand, if the erratic
sweeps become shorter and more rapid,
check for sticky valves, broken or weak valve
springs and intake system leaks.

A steady but low reading on the gauge means
a loss of power that has affected all cylinders
alike. Test for late timing and intake-system
leaks—possibly a warped intake manifold or
a leak past the carburetor flange gasket, or a
vacuum leak in vacuum-operated accessories.

The vacuum gauge will also check malfunc-
tions in other systems, the PCV system for
example. It can be used in setting carburetor
idle mixture (where legal) and in checking for
restrictions in the exhaust system.



Set In Seconds!
¢ No Mixing. No Clamping, No Mess!

e Bonds rubber, plastic, metal,
ceramic, glass, porcelain!

e Replaces nails, screws, bolts!
* 132 Bonds to the Tube!

e One Square Inch Will Stand
5,000 Ibs. pull!

New Space Age Adhesive was developed to replace
nuts and bolts in American industry. It is used everyday to
hold parts of planes, cars, tractors, derricks together! Now
you can use it to hold almost everything and anything!

Imagine just one drop of Space Age Adhesive holds
with up to 2 tons of tensile strength holding power. Not an
ordinary epoxy, it can be used instantly without com-
pounding—NO WAITING . . . NO CLAMPING or TIEING
. . . NO MESSY MIXING! Dries to an invisible bond in
seconds.

Proven In Industry—Use It 1,000 Ways In Your Home

Your Space Age Adhesive applicator tube dis-
penses clear, colorless formula drop by drop. Use it
everywhere. It's non-toxic. Resists chemicals, weath-
er, moisture . . . indefinitely. The repair will be many
times stronger than the original piece.

' Now In Handy Drop-by-Drop Applicator For Home Use!

Now for the first time Space Age Adhesive is available
for home use in a Single-Drop Tube Dispenser. (132
bonds) for only $2.50. It is ideal for use in your home or
shop. You'll find it useful in 1,000 ways. It must bond
anything stronger, tighter, neater instantly or your money
refunded immediately.
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LOOK WHAT YOU CAN REPAIR
INSTANTLY:

* Repair a bike.

* Permanently seal garden hose.

e Join cracked floor Hies.

* Repair broken dentures.

« Fix pots, pans, mixers, appliances.

e Make broken china and porcelaln new
again.

* Mend furniture.

* Watertight cracked rubber boots.

* Repair broken panes of glass.

* Splice fiim, audio tapes.

* Bond a broken golf club, baseball bat.
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TUNE-UP INSTRUMENTS

continued

Exhaust gas analyzer

Exhaust emissions are now being measured
as part of some states’ annual inspections. If
they're not within specs for your car, you fail.
You've got a certain amount of time to tune
up or hand over your registration. As with safe-
ty inspections, if you can check out your car
at home and repair it beforehand, you'll be
sure to pass and save yourself a lot of trouble.

Exhaust gas analyzers or combustion ana-
lyzers for home use start at more than $50 but
still may be worth the investment—especially
as more states require emissions inspections.

The instrument measures the completeness
of combustion in your engine by analyzing the
contents of the exhaust gases. The sensing
unit, shown opposite, has a pickup hose that
is inserted in the exhaust pipe. Some sensors
can be attached to the rear bumper so you can
take readings as you drive. The readout on
the meter indicates air-fuel ratio from rich
to lean, and percent of dangerous carbon
monoxide in the exhaust.

Since the instrument measures combustion
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efficiency, it is a valuable for checking your
carburetor and getting as many miles per gal-
lon that you can from your car. An engine run-
ning at about 2000 rpm, for example, should
be burning a mixture of air-to-fusl of about 14
to 14.5 to 1. If you read anything richer, check
the carburetor float level, metering rod, jets
and look for air restrictions. Similarly, if the
reading indicates too lean a mixture, check
carburetor components again and look for air
leaks.

In addition to enabling you to pass emis-
sions inspections and diagnosing your carbu-
retor, the exhaust gas analyzer can be used by
the more enthusiastic to study carb perform-
ance with the engine under load. During a
road test, the metering system can be thor-
oughly analyzed. A similar test at a shop that
also sells you a fully rebuilt carb will cost
as much as the instrument. Take your pick.

Diagnostic oscilloscope

The cathode ray oscilloscope, long used by
the professionals for analyzing voltage wave-
forms and magnitudes in the primary and
secondary circuits of your car's ignition sys-
tem, is becoming increasingly available to the
amateur mechanic at prices he can afford.
Some basic units are less than $200. Most
moderately priced instruments are in the $200
to 5400 range.

Once you've used the “scope” it's hard to
go back to what you'll consider primitive
meters. The waveforms or patterns you read
on the scope are produced by applying your
ignition-circuit voltage to the vertical deflec-
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: When you're out traveling,
’enm Ijhe’ tonO‘UPI it's nice to have your favorite
sounds along. Jensen makes
it easy. We have a full line of
mobile high fidelity speaker
system kits that can move your
sounds on the road—or any-
where. Jensen's Syntox-6* ce-
ramic speaker magnet weights
range from 4.8 ounces to 20
ounces for super-sound repro-
duction. All models have excep-
tional frequency range and
outstanding power ratings. Kits
are ruggedly constructed and
come with installation instruc-
tions plus all the gear for easy
hook-up. Travel with your sounds
—travel with Jensen.

JENSEN SOUND LABORATORIES .

Division of Pemcor, Inc. Schiller Park, lllinois 601 ?ﬁ
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tion terminals. The horizontal sweep is linear
and represents relative time during the ignition
cycle. Also on the horizontal is a scale marked
off in degrees for reading dwell angle.

To analyze the primary side of your system,
you pick up the voltage across the distributor
points and you read the 40-volt vertical scale.
The picture you get starts with the spikes
showing the spark as the points open and
ends with a steady horizontal line showing
zero voltage when the points are closed. You
can read the length of the line on the dwell
scale. Also visible are the coil and condenser
oscillations.

To analyze the secondary, high-voltage
side, you pick up the voltage at ignition coil
secondary output to the center of the distribu-
tor cap, and you read the 40-kilovolt vertical
scale. The secondary picture or trace also is
comprised of a spark zone showing when the
points open, a coil and condenser zone and a
dwell zone when the points close again. The
pattern you get is easily compared to a stan-
dard trace. Variations are diagrammed in
operating manuals so you can diagnose
malfunctions.

Not only does the scope pinpoint malfunc-
tions in any ignition component and wiring,
but it lets you '"see'" harder to diagnose

problems like excessive cam wobble. The
diagnostic oscilloscope also checks vyour
alternator, letting you analyze the pattern of
its voltage ripple.

Sometime you may want to spend $3 or $4
for a remote starter switch. It lets you start
your car from under the hood. What a luxury!

s -

when you need a first class fune-up...

«.YOU need first
class insfroments!

Dixco makes them! Timing Lights,
Engine Apalyzers, Compression
and Vacuum Testers, Tach-Dwell-
Points Testers, Remote .Starter
Switches and more. We manufac-
ture them to meet the exacting
~demands of professional mechan-
__ics whose livelihood. depend on
the best...we joi the same
‘way. for the’ home. mechanic!

) INSTRUMENTS CHECKLIST:

AUTOMOTIVE"
INSTRUMENTS

[DIXCO)

"

WITH FULL LIFETIME WARRANTY

~__~ONLY ONE IN IT’S FIELD...

_*ENGINEERING INXEGRITY
*QUALITY CONTROL o
‘«FINEST COMPONENTS

MEFETIME WARRANTY-THE

THAT'S HOW SURE WE ARE!

LOOK FOR DIXCO AT LEADING DEALERS.

Manufactured in the U.S.A. by DIXSON, INC.
P.O.Box 1449 Grand Junction, Colo. B1501
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Fuel economy has always been
desirable—but with the energy crisis and
soaring gas prices, it is essential! The

secret of fuel economy is efficient fuel
combustion. .. largely dependent on the
ignition svs*em The stock ignition in
your car may be subject to a variety of
problems which cause I w voltage 1
plugs and inaccuracy i his may
occur even in a w '-'-.l..l""IE'L‘f engine, The
result is poor cc-mt-us::ﬂﬁ—a‘or“-g with ils
accompanying by-products of poor fuel
economy, poor performance and air-
polluting exhaust.

Now Mallory, the lead
ignition, provides the leading fuel econ-
omy ignition, You can have,.increased
economy by just adding a Mallory Volt-
master Mark Il Coil for more voltage and
shorter rise time to provide better com-
bustion. And the system improves with
the addition of a vacuum and centrifugal
Double-Life Distributor for consistent
point operation and strong coil output.
The system is even better yet with a
Super-CD Capacitive D_:n’"“? Ampli-
fier for a precise spark and increa
plug and battery life, All three of :neae
components can be installed at one time
or added separately.

You may elect to install the ultimate
ignition instead —a complete Infrared
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MALLORY ELECTRIC CORP., 1801 OREGON ST.,

“Fuel economy”and
ne ignition system...

Breakerless System. It uses the Volt-
master Mark Il Coil and the Super-CD
Amplifier along with the amazing Mallory
Infrared Distributor. This system times
the engine more accurately than any
ignition system yet developed.

This equipment can mean dramati
mpr-::wcrn:-r“s in fuel economy...an
improved performance too! All this, a
Cleaner exhaust as well!

The performance experts rely on Mallory

.you can too! See the full Mallory line
at your high performance dealer. Send
$1.00 for decals and the colorful new
Mallory High Performance Catalog.
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LUBRICATION

Lubrication is the most important service for
your car, and the easiest for you to do your-
self. Changing oil and oil filters, replenishing
fluids and greasing should be done at regular
intervals. The type of driving you do should
dictate the frequency of lubrication: Cut in
half the intervals recommended in your own-
er's manual if you do most of your driving in
heavy traffic or on dirt roads, if you pull a
trailer, or if you drive short distances in cold
weather.

How to select engine oil

Buy oil specified as SE quality for a new,
healthy engine (engines that see less severe
service than conditions mentioned in the
preceding paragraph and are '70 models or
older can safely use SD oil).

You can use SD or SC oil for oil-burning
engines.

Qil is also classified according to 'weight.
Multiweight oil protects engines over a wide

temperature range, so there's no real selec-
tion problem (SAE 10W-40 |ubricates from
—10°.to 490°). But you must select single-
weight oil according to temperature if you
don't use a multiweight oil.

How to change oll

Warm up and turn off engine.

Remove oil pan drain plug and let the
oil drain out.

Replace plug's gasket if cracked.

Reinstall plug snugly.

Turn off warmed-up engine, re-
move oil drain plug and give
hot oil ample time to drain.




Before you pour fresh oil into your engine,
install a new oil filter, despite the fact that
most manufacturers say it's not necessary to
do this every oil change. If you don't change
the filter every time you change the oil, at
least remove it, empty the dirty oil from it
and replace.

How to change an oil filter

Unseat filter with wrench.

Smear thin coat of oil on new filter's
gasket (are your hands clean?).

Seat new filter by hand until the gasket
just begins to compress; then give it an-

Loosen oil filtler with a filter
wrench, it necessary. Install
the new filter hand-tight.

other half to three-quarter turn by hand.

Caution: Tightening the new filter with a
wrench can wrinkle or damage gasket,
causing oil leak.

Fill crankcase with oil.

Start engine and check for leaks at drain
plug and filter.

Fluid levels that should be checked during
lubrication are radiator, battery, brake master
cylinder, transmission, steering and differ-
ential.

How to check the radiator

Keep engine cold.

Remove radiator pressure cap (if car has
coolant recovery system, check level at
see-through plastic tank).

Bring level to mark by adding desired
proportion of ethylene glycol and water.

Correct coolant level is about 1¥2 inches be-
low top of filler neck (most radiators are
marked). Correct level with coolant recovery




LUBRICATION continued

system is marked on a see-through tank.
Important: When adding coolant to recov-
ery system, pour into plastic tank.

How to check the battery

Remove electrolyte port covers after wip-
ing them clean.

Check level.

Add water until level reaches bottom of
ports or level marks.

For maximum battery life, use distilled water,
or rainwater. You can use tap water if it is
low in mineral content.

How to check brake fluid

Clean off and remove the master cylinder
cover.

Is fluid within %2 inch of top?

If not, add type of fluid recommended in
manufacturer’'s service literature.

=
Some master cylinder covers

are screw-type, while others
are held by spring clip or bolt.

How to check the automatic
transmission

Drive car to bring transmission to oper-
ating temperature.

Park on level surface.

Wipe dipstick cover clean, draw dipstick
from tube and read level.

Add fluid recommended by manufacturer
to bring level to Full mark.

Caution: Check owner's manual service
data or car dealer to determine if transmis-
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Automatic transmission dip-
stick is in rear of the engine
compartment. Do not overfill.

sion gear selector should be in N or P,
and whether engine should be idling or
shut off for fluid check.

How to check manual
transmission

Park on level surface.

Remove filler plug from gearbox after
wiping plug clean.

Check fluid level with finger if not visible.

Fill to plug hole as necessary.

— \
> %\i}:_

Most
have two plugs: a filler plug
and below that a drain plug.

manual transmissions

How to check power steering

Warm up engine; let it idle.

Turn steering wheel full left and then full
right several times.

Caution: Don’'t hold at either extreme.

Shut off engine; remove cap from power
steering reservoir after wiping cap clean.

Add power-steering fluid to bring level
to Full mark on dipstick.



Annm“s Perhaps you just can’t get yourself to believe
that an additive in the fuel system can possibly
solve what seems to be a mechanical problemn:
getting an engine to start easier, idle smoother or

[} I stall less
m_on ? The next time you're in an automotive
department, stop in front of that big rack of
additives. Remind yourself that every year, car
owners buy over 500 million dollars worth of these
vanous chemicals. Maybe they know something
you don't.

Here at GUMOUT, we produce an additive
that cleans the inside of a carburetor. Every
carburetor needs cleaning because the gasolirie
passing through gradually builds up deposits of
gum and varnish. This prevents the carburetor from
feeding the proper mixture of fuel and air into the
engine. As a result, the car becomes hard to
start, idles roughly, loses pep and pick-up and stalls
easily Carburetor gum also increases the emission
of dangerous fumes, and wastes gasoline. Newer
cars are even more prone to these problems
because of the anti-pollution dewvices which are
now part of the fuel system

It you are expenencing any of these

problems, we suggest you put aside your
skepticism toward automotive chemicals long
enough to add a can of GUMOUT carburetor
cleaner to your gas tank. See for yourself
how much difference a clean carburetor
can make!

GUMOUT will clean your
carburetor on the inside while you drive,
removing gum and varnish deposits from

all the jets and passages Try GUMOUT
and see for yourself how much better
your car performs. Easier starting,
smoother idling, more lively acceleration,
improved gas mileage, and a decrease in
dangerous exhaust fumes.
GUMOUT is also available in a Jet-
Spray can that's used by professional
mechanics for quick cleaning of carburetor
linkage, automatic chokes, and PCV valves
i, 'ﬂ,f" Get GUMOUT wherever automotive
IR P products are sold.

Y Faaa

S UM D LT Cleveland, Ohio 44104
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LUBRICATION continued

How to check manual steering

Wipe plug area clean.

Remove plug and check lube level.

Add steering gear oil until level reaches
bottom of plug hole.

Manual steering gear has a
plug for checking lubricant lev-
el. Add lubricant as necessary.

How to check the differential

Wipe plug area clean and remove plug.

Insert pinky to first joint—feel fluid?

Add fluid, as necessary.

Caution: Limited-slip differentials take
one kind of fluidl—conventional rear ends
another. Don't use the wrong one.

Suction gun provides conve-
nient method for topping off or

changing rear-axle Ilubricant.

Chassis lubrication involves greasing front

suspension and steering linkage ball joints,
and front-wheel bearings. Charts showing
exact lubrication points are printed by manu-
facturers in their service manuals.

Ball joints are located on the upper con-
trol arm and on the lower control arm. Most
cars have ball joints at steering-linkage pivot
points also. Use a hand grease gun that takes
cartridges of grease. Note that some imported

524 POPULAR MECHANICS

cars are equipped with lifetime lubrication of
front ends and no ball-joint lubrication is

necessary.

STEERING
STOP L=

Typical chassis lube points are
shown here. Try to get the lu-
brication chart for your car.

How to lubricate ball joints

Wipe plugs clean.

Unscrew metal plugs; pry out rubber ones.

Insert appropriate-shaped grease fittings
into plug holes (fittings are straight, or bent
45° or 90°).

Attach grease gun. Use extension adapter
to reach joints on upper arm.

Pump in amount of grease specified by
the manufacturer, or until rubber boots just
begin swelling.

Caution: Forcing in excess grease can
damage seals.

Detach grease gun, reinstall plugs (use
new rubber plugs) or leave fittings in place
of plugs.

Insert grease fittings if they're

necessary to lubricate ball
joints. Then use grease gun.



\
Drive someplace new. Watch P
dust curl behind you on a /
country road. There's a good /
life waiting: it's not at all hard
to find. .
Surprisingly, many aspects of
the energy crisis have made
driving more pleasurable.
~ Fewer traffic jams. Less frantic
freeways. People are driving
slower and enjoying it more.
When it comes to enhancing
your own personal mobility,
there 1sn't another car that fits
the: bill ke a Datsun It's
sensibly sized and prniced, and
it saves gasohne. A machine
for the hmes
S0, go ahead. Be lree
Discover a new place, see new
things, meal new people
Datsun's here to help

sets you e M




LUBRICATION continued

(A%

If necessary to Ilube front-
wheel bearings, remove caliper
by detaching retainers (studs)
and lifting caliper off the rotor.

Each front wheel rolls on two bearing assem-
blies that can burn up if not greased regularly.
Lubricate bearings every 15,000 miles.

Removal of bearings is done the same way
whether cars have disc or drum brakes, except
that calipers of discs must come off. This is
done by removing retaining pins that hold the
calipers.

Caution: After loosening caliper retainers,
slide caliper away from rotor and support on
steering knuckle arm. Don't let caliper hang
by its brake hose.

How to remove wheel bearings

Chock rear wheels and jack front end.

Remove wheel cover and grease cap.

Remove and discard cotter pin (Use a new
one when reassembling.)

Take off locknut.

Unscrew adjusting nut.

Wipe dirt from wheel spindle.

Jerk wheel toward you and push it
back . . . outer wheel bearing and thrust
washer will drop on spindle.

Lay bearing and washer aside.

Caution: Place parts on sheet of clean
wrapping paper or rag. Protect the bearings
from dirt.

Lay wheel face up on clean surface.

Gently tap around race of inner bearing
with brass drift until bearing and grease
seal fall from place.

Lay bearing aside; discard seal.
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e et 0 fd
After removing grease cup, cot-
ter pin and castellated locknut,
unscrew the adjusting nut.

After bearings are out, shine a light inside
the hub and inspect caps. Knock out a dam-
aged cup. Install a new cup by tapping it into
place with a brass drift.

Important: If you replace a cup, replace
its respective bearing, and vice versa.

How to service bearings

Wash bearings thoroughly in kerosene or
wheel-bearing cleaning solvent; let dry.

Dip bearings in lightweight engine oil.

Inspect each bearing—discard if damaged
or blackened.

Spin bearings. Discard if needies bind
or scratch.

Work bearing into an amount of high-
temperature wheel-bearing grease in your
hand until grease oozes between needles.

Clean insides of wheel hubs with kerosene
or wheel-bearing cleaner and apply a light
coating of bearing grease.

Important: New bearings, as well as old,
should be thoroughly lubricated.

!

eedles.

MNever hold bearings by n
Handle as shown here.

Install bearings by reversing the removal
procedure. Complete lubrication by greasing
the chassis points, hinges, latches. Spray
weatherstripping with silicon spray.



A lot of it. In nationwide fuel could save us millions of gallons of

economy tests, motorists’ cars were gasoline each week.

tested before and after a tune-up. Tune-ups benefit us in other ways,
Results showed that a tune-up with too. Quicker acceleration for safer
new Champion spark plugs saved, passing. Dependable starts. Plus a
on the average, a gallon of gasoline in substantial reduction in emissions.
every tankful. Considering that 3 of See your mechanic regularly for a
every 5 cars on the road need a Champion tune-up. Once a year or
tune-up right now, tune-ups alone every 10,000 miles.

Tolada, OH 43441

Tuned engines mean cleaner air.

We've got your plug.
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IGNITION SYSTEM

Ignition system service provides maximum
gasoline economy, minimum pollution output
and prevention of engine damage from misfire
and detonation. Every 12,000 miles, check
high-tension (sparkplug) cables, sparkplugs
and distiributor.

How to test sparkplug cables

Replace cables and boots that are ob-
viously cracked and brittle.

Attach jumper to a clean ground; con-
nect other end to a screwdriver.

Start engine and remove one cable from
sparkplug.

Caution: Remove cables by pulling with a
twisting motion on boots—not on cable!

Test insulation with screwdriver.

Replace cables if sparking occurs.

Reattach cable and test others.

| ,.\‘.ﬂ\

Use jumper to test distributor-
to-coil and sparkplug cables.

Remove sparkplugs next, but when detaching
cables identify them so you can reconnect them
correctly. Writing numbers on pieces of mask-
ing tape and adhering the right piece to each
cable is the method to use.

How to remove sparkplugs

Keep engine cold.
Loosen sparkplugs one turn.
Blow particles away with syringe.
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Caution: See to it that no particles fall
inside cylinders.

Remove each plug and mark it with its
respective cylinder number.

The firing ends can tip you off to operational
problems. Normal operating plugs get coated
with brown or grayish-tan deposits. Problems
are indicated by the following:

Carbon—engine’s been running on rich fuel
mixture. Check for improper choke operation
and clogged air cleaner. Excessive engine
idling and slow-speed driving also foul plugs.
Switch to hotter plug.

Oil—valve seals or piston rings are worn.

Blistered insulator and/or extensive elec-
trode wear—overheating. Check for lean fuel
mixture, overadvanced ignition timing, stuck
manifold heat-control valve and clogged cool-
ing system. Extensive high speed or heavy
load (trailering) driving also cause overheat-
ing. Switch to cooler plugs.

The correct heat range plug is one meeting
thermal conditions inside the cylinder head.
If colder or hotter plug is needed, consult auto
parts and accessories dealer to get correct
one.

Caution: In switching, move up or down the
heat range scale one notch at a time.

Clean, gap and reuse plugs having minimum
electrode wear and no damage.

How to clean sparkplugs

Spread ground electrode carefully.

Caution: Use only bending tool of spark-
plug gapping gauge. Other tools will ruin
plugs.

Scrape deposits from insulator nose with
wire brush or hacksaw blade ground to '&-
inch taper at one end.

Insert ignition point file between elec-
trodes; file electrodes clean.

Make several passes with a file
lo get rid of deposits and to
brighten the two electrodes.



Clean whole plug with mineral-spirits-

dampened cloth.
Clean deposits from threads with small

wire brush.

How to gap electrodes

Important: If new plugs are being used,
they, too, must be gapped.

Consult owner’s manual or service data
decal pasted in engine compartment for gap
specification.

Insert feeler gauge between electrodes—
correct gap is attained when you feel a
slight drag as you move gauge.

Bend ground electrode to get right gap.

Use plug gauge only for
measuring gap; use only bending
tool part of gauge for adjusting gap.

Before reinstalling plugs, take cylinder com-
pression readings to determine engine's in-
ternal condition.

How to take compression

Push compression gauge fitting into
cylinder.

Crank engine until gauge reaches maxi-
mum reading.

Record and analyze readings.

If lowest reading is 25 pounds or more less
than highest, valves are leaking. If overall
compression is below minimum allowable
specification for engine, rings are worn.

If you're reusing plugs, install them in ports
from which they were taken. Some types have
gaskets. Get new gaskets from auto parts
dealer since old ones may not let plugs seat
firmly, creating a compression leak.

How to install sparkplugs

Wipe dirt from port threads.
Screw plugs in finger-tight.

| THEONE WORD
FOR PERFORMANGE

18 I i ::l J‘
b8 &\

YOU CAN HAVE
TOMORROW'S

IGNITION ON
YOUR CAR TODAY

Don’taccept “as good as” there are

none.
Write Today for Literature

JUIDSON

RESEARCH AND MFG. CO @)

CONSHOHOCKEN PA.19428

mechanisms
Aerosol Wil

lubricates as it cleans to protect
metal. Keeps the vital parts of
your car like new,

TRY A FREE SAMPLE
Send 25¢ to cover handling to:
WD-40, 1061 Cudahy Place, San Diego, CA 92110
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ow to fix almost any part
of almost any car.

ADJUST VALVES OR REPLACE
ROCKER ARMS— $15.- 40.00

SERVICE ALTERNATOR
=§15 - 40.00

IGNITION TIMING
—5$500

REFPLACE WATER PUMP
1 =§15.=3500 —

REPLACE CARBURETOR—UP TO $15.00

-

FUEL PUMP REPLACEMENT-UP TO 511.00

REPLACE DISC BRAKE PADS—-UP TD $40.00

REPLACE REAR AXLE
SHAFT=UP TO 516 00

REPLACE SHOCK
ABSORBERS
=UP TD 56.30

UNIVERSAL JOINT
REPLACEMENT
=UuP TO $16.00

ENGINE TUNE UP— UP TO $50.00

TRANSMISSION REMOVAL
4ND REPLACE-UP TO $6500

Even a beginner can tackle these repair jobs and save hundreds of dollars a year.

Whether you're a backyard tinkerer or a
seasoned mechanic, MOTORs new 1974 Auto
Repair Manual will help you breeze through
almost every repair you'll ever have 1o make.
And on almost every model of every car made
in the U.S. between 1968 and 1974,

Quickly and easily you'll replace your
carburetor (and save up to 515 i labor),
tuné up your own enging {and save up to
£50), even do complete overhuuls (and
save hundreds of dollars),

No matter what the repair job, there's no
guesswork, The 1974 MOTOR Auto Repair
Manual starts from scratch = leads yvou through
the entire job with easy step-by-step directions,
clear how-to pictures. Tells you where 1o start,
which tools 1o use, and exactly what to do.

Over 1,200 Big Pages
Over 2,800 Pictures

This new 1974 edition is like having a
factory trained expert at your side, guiding
your every move. re are over 1,200 pages.
Over 2800 pictures. Hundreds of “Quick-
Check” charts, 55,000 essential repar specifi-
cations. Over 225 000 service and repair facts.

Plus Adjustment Tables, Tune-Up Chants,

—_—

AUTO REPAIR

MOTOR BOOKS, PUBLISHER'S OFFICE,
250 WEST 53 5T.. NEW YORK, N.Y. 10019
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Tubles of Measurements and Clearances,
Overhauling and Replacement facts. A special
Trouble-Shooter Section helps you pinpoint
the cause of 4,200 car troubles fast — and then
steers you (o the section that shows you how
1o solve your trouble.

Fix all these cars . . . and more
U hewrolet Chrysler Tempest
Mustang | £ 1 Plymouth Corvette
Barracuda (Hadsmobile Couigar
Chevy 11 Rambler Toronado
Pontiac Doy WValiant
Thunderbird Marfltl 1TV Dan
Ruick Checker Javelin
Imperial Limcoln Moniego
Cadillae Buick Special AMX
Continental Comet Pinto
Mercury Corvair Hornet
Ford American Maverick
Vega Hds F-B5 Falean

The ““Meat" of 300 Shop Manuals

Even professional mechanics find this
Giant Manual shows them many new lime-
saving and work-cutting procedures, The reason
i= MOTOR's editors have “boiled down™ into
one fully-illusiraied, casy-lo-undersiand guide,
the “know-how™ from 300 Official Shop Manu-
als and hundreds of factory service bulletins,

Learn all about the 1974 cars and in
addition see how Detroit’s 1974 specs and
procedures aflect your older car. Auto makers
continually improve past model adjustment

“Single most uselul reference available™

“I'm most impressed with the clear presentation

of what I've found to be complete and correct

information. Certainly recommended for the

home mechanic.""—Willam E, Lohne, New

Hope, Pa.

:l' al “E A # hen I i I
ways rely on Motor when I do a re

am not familiar with, Well illustrated, iaul

complete, simple.”"—E, Jones, Minnesota

Same Free Trial Offer on MOTOR's
Auto Engines & Electrical Systems

_Over 700 pages. 1300 big
pictures. Clear text explains how
parts work; principles involved;
design, consiruction, maintenance,
Cowvers all parns of engines &
electrical systems,

specs on older cars as new road test data comes
in. That's why yvou'll need this new 1974
MOTOR Manual to get the best performance
out of yvour car — even if you already own an
earlier edition.

Send No Money
See for vourself—at our risk—why more

than 6 500,000 copies of the MOTOR Manual
have been sold, Just mail the coupon today and
we'll rush a copy of the new, most-up-to-date
1974 MOTOR Auto Repair Manual 1o your
home or shop. If it doesn’t pay for itself in 10
days, return the book and you owe us nothing.

Mail coupon today and try The New
1974 Edition Free for 10 days.

I
I
I
i
I
I
I
I
I
I
I
I
I
I
-

I Mail io: MOTOR Books, Shipping Service
P.(}. Box 2316, F.D.R. Siation
I New York, N.YD 10022
l Flease send me the Manuals checked below for
ten days [ree examination:
I [ 11143 MOTOR Auto Repair Manual, $10.95
| O 12534 MOTOR's Auto Engines &
I Electrical Systems, $10.95
If T am mot fully satisfed, 1 will relurn the
| shipment prompily and owe nothing. Or [ will
I keep it and pay the total price in three monthly
installments, plus shipping.
I 1 want 1o save shipping charges.
| full and MOTOR wil pay shipping chares

ull a will pay shipping charges.
| (Same return privileges, refund guaranteed. )
|
|

[ s |

Print Name,

City

Biate Zlp

Bignature Please

Prices slightly higher in Canada, Offer available
ofly if continental United States. Delivery will
normally be within -4 weeks In Esstern U8,
Flease allow longer west of the Mississippl.

al. Books)

- — e — e — — e — — —

————— —— — ———— N — N ————— — —
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E AMERICAN
GREASE STICK

| LINE | COMPANY

Edelbrock
introduces a new, improved

MILEAGE/PERFORMANCE
MANIFOLD.

Performance equipment that improves rather  cars, pick-up trucks, motor homes, vans, station
than reduces gas mileage. Unheard of? Meet  wagons and campers.
Edelbrock's new STREETMASTER! First per- The Streetmaster has met or exceeded latest
formance intake manifold designed to increase federal emission standards. Using stock carbure-

mileage, improve vehicle responsive-
ness and reduce emissions.

Streetmaster’s secret? Velocity
and efficiency. The fuel gets from car-
buretor to combustion chambers
faster. Better fuel atomization. More
Hilifﬂm'l distribution. Better cylinder
illing.

Tﬁe Streetmaster design is avail-
able for most popular make family

tion. Streetmaster easily replaces your
stock manifold. providing increased
vehicle performance from off-idle to
cruise. Up to a 9-14% mileage im-
provement can be yours using econo-
my driving habits.

See your local Edelbrock Perform-
ance Dealer, JC Penney Auto Center,
or send $1 for complete catalog and
special Edelbrock pen.

The small-block Chevy "STREETMASTER" received “BEST NEW PRODUCT” award at ‘73 SEMA Trade Shou.

POPULAR
MECHANICS

F ﬂlﬂlﬂ FHWIE 411 Coral ggglﬂgmunﬁ%.g;:gundu. Calif. 90245
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Make your own
auto body repairs

clikke the pros o.

Get Bond-Tite . . . the best products to
make auto body repairs quickly, easily. ..
with no special tools needed...and backed
by complete how-to-do-it information . ..

Choose from the complete line of Bond-Tite auto body producls
and fiberglass repair kits. Available in most automative depart-
ments. Use Bond-Tite and gel 'pro-quality’ every hime.

e FREE 12-page How-To-Do-It Book:

1
.” For your copy, send self-addressed,

\n ‘I

“‘ﬂ" | o2 stamped envelope to;
ety (2 )a LEN CO. CONSUMER PRIDUCTS DIV.
Dept. P, Cleveland, Ohio 44135

1

\ e e

FOR THE MAN WHO
LIKES TO DO-IT-
HIMSELF,

With money-saving, "do-it-yvourself" tips—more than
in any other magazine—on how to maintain and re-
pair your home, your car, your boat, your powear
mower, your TV and nearly everything that breaks
down, wears out and needs fixing.

Plus feature articles on Automobiles and Driving,
Shop and Crafts, Sciance and Inventions, Boating and
Outdoor Recreation, Home and Yard, Electronics,
Radio and TV, Photography . . . and much, much

more
ENTER YOUR SUBSCRIPTION NOW.

POPULAR
MECHANICS

Simply fill in the form and mail it promptly. WPMAET

POPULAR MECHANICS
250 West 55th Street
Mew York, Mew Yark 10019

Please enter my subscription for

(J1yr.$5-690r[]2yrs. $10-29

MName (pleasa print)

Address

City State Zip
Payment of § is enclosed.

0 New O Renewal

On new subscriptions, first copy will arrive in about
8 weeks.

{Above prices apply in U.S5. & Possessions only. Canada add S2
per year. All other countries add 54 per year.)
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IGN |T|ON SYSTEM continuved

Sparkplug Size | Casi-lron Head | Aluminum Head 1

{mm) (fi.-1b.) (ft.-1b.)

10 12 10
12 18 16
14 25 22*
14 (taper seat) 15 15
18 as 25
18 (taper seat) 17 15
*Tighten Mazda plug 8-13 ft.-lIb.

Tighten plugs with torque wrench:
Reconnect cables.

Continue by servicing the distributor. Remove
high-tension cables from cap and identify
them—each must be reinstalled into its right
tower. Slide back terminal coverings. If ter-
minals are black or burned, replace cable and
look for damaged cap.

How to inspect the distributor cap

Remove cap.

Look for hairline cracks, eroded towers,
carbon tracks, burned or corroded terminals
—replace damaged cap. Clean towers.

Turn rotor by hand as far as possible and re-
lease it. It should spring back. If rotor action is
sluggish, overhaul distributor.

How to check the rotor

Pull rotor off distributor shaft.

Inspect for corroded or broken contact
and cracked body.

Replace a damaged rotor.

As with other auto parts, rotors
differ. Both here fit same shaft,
but only one will make contact.



The Mark Ten B Capacitive Discharge
Ignition System keeps your car in tune
... and everyone knows that a well-tuned
car gets better mileage, requires less
maintenance, runs longer and better,
and helps in the quest for

cleaner air.

WELDING TORCH

'I'HEI'.IIIIEIHIL
{ u'-
SOLIDC)Y &

easy new way to weld! takes only mmutus tu Ie:rn'

Neg. Ground

Standard Mark Ten Deltakit® @ $29.95 ppd. (12 Volt Positive or Negative Ground Only)

Car Year

Mark Ten B Kit @ $44.95 ppd.

Standard Mark Ten, assembled @ $44.95 ppd.
Pos. Ground

12 Volt: Specify

O Ship ppd. 0O Ship C.0.D.

Mark Ten B, assembled, @ $59.95 ppd.

Order your Mark Ten B today! Please send me free literature.

{12 Volit Negative Ground Only) »
| 6 Volt: Neg. Ground Only

Enclosed is §_
Please send:

Make

—
IDEAL FOR... w customizing or _(":“"
repairing automobiles, cycles, 4
go-carts, etc. m machinery repair
m plumbing repair = field con-
struction = metal sculpture
m farm tool repair
m garden tool
repair
m wrought iron work
m rescue work m hobby work

SAFE = SIMPLE TO OPERATE « ECONDMICAL « PORTABLE

Torch, propane, pellets, braze rods, glasses, lighter,
guarantee, etc. Only $39.95 (California residents add 5% sales tax.)
For free brochure, write to:

CLEANWELD PRODUCTS, INC., 4000 Medford St., Los Angeles, CA 90063

OUT NOW—1973 edition of POPULAR MECHANICS INDEX AND SHELF WRAPPER. Index
is bound into a handsome wrapper made of heavy boards to enclose the year's 12
issues which are cross referenced in the Index. Also available, 1971 and 1972 editions.
Price, $1.49 each. If any of your back issues published during these years are missing,
enclose 60 cents for each issue needed. Send orders to: Popular Mechanics Dept. FA,
Box 1014 Radio City, New York, N.Y. 10019.
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Find the answers to 1001
workshop questions

quickly, easily with the
POPULAR MECHANICS
MASTER SHOP GUIDE

24 hangup boards, coated with
wipe-clean plastic keep vital
how-to-do-it information always

at your finger tips. mmﬁm—-s R T T
Electrical work =

Here in an easy to use, last-forever format are - : o
the answers to everything you'll ever need to know F&!ﬁ;tf“ﬁ N G SR 0 b
about: nails, screws, bolts, wall-fasteners, drills, "f 5] o i -
abrasives, lumber, hardwoods, moldings, ply- “;.mﬁ- S 3 -
wood, hardboard, gypsum, adhesives, plumb- tﬂ";v ' i
ing, electrical work, floor and wall tile, * & & e e TI'H
glass. Facts on remodeling measure- " s e =Y T Vi
ments, gutters, concrete, garden ' ' |
chemicals. Plus—all on one board—a \'

‘l

ruler, protractor, 45-degree triangle, é.:’, NN .
and compass for accurate circles! oS ' B e L
You'll reach for the MASTER \b}\‘?\\ R¥ AN ey
SHOP GUIDE for every job you f N et ‘ﬁ\& £
tackle! gl A ERERER 3
What nail should you use? How . a Noqw e i
many pounds will a 14-inch toggle . 7. s % w 2\ey o
bolt hold? How can you save money or- i x& #, \, : et
dering lumber? What size quarter-rounds *_ : & Q",- . i :
are available? How do you bleach close- ™~ " %‘j o
grained hardwoods? What glue is best? R o i+ Wi
Repairs, too! lllustrations on plumbing, elec- ; K . J
trical, floor or wall tile, plastic laminates, glass, | - 7" v/
remodeling. All the basic dimensions you'll need! \ ;
By the editors of Popular Mechanics—order
yours now—you'll use it the rest of your life!
Popular Mechanics, Dept. 5G-5 NAME
Box 1014, Radio City,
New York, N.Y. 10019
Rush me ——_ sets of the ADDRESS
MASTER SHOP GUIDE.
| enclose check or money order CITY STATE. 7IP

for $3.95 for each set ordered.
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IGNITION SYSTEM continuea

Examine distributor contact points by spread-
ing them apart. Service and reuse points hav-
ing a grayish tint and/or slight roughness.

How to service points

Pass a clean fine-cut contact point file
between points.

Wipe points clean with a mineral-spirit
dampened cloth.

Caution: Don’t clean points with emery
cloth or sandpaper.

Replace badly burned gr pitted points, but find
the reason first. Point damage results from an
improperly adjusted or inoperative voltage
regulator, bad ballast resistor, defective con-
denser, high resistance in the condenser cir-
cuit, oil or vapors seeping into the distributor,
excessive |lubricant thrown off by the distribu-
tor cam and picked up by points, weak contact
point spring tension, and improper gapping
at the time points were installed or last
serviced.

How to set point gap

Position breaker arm rubbing block on
high point of cam lobe by cranking engine
or turming over by hand.

Insert feeler gauge between points (gap’s
okay when gauge offers slight drag).

Set gap by loosening screw holding mov-
able point, and opening or closing it in
respect to stationary point.

Distributor details show how to
set contact point gap properly.

Some distributors have two sets of points. Ad-
just gap of each individually.

Lubricate, but don't overlubricate, the dis-
tributor cam. Too much grease burns points.

Replace wick cam lubricators—don't attempt
to relubricate them. Distributors without built-
in lubricators should have one drop of dis-
tributor cam lube no larger than the head of
a match to one cam lobe.

How to reassemble the distributor

Reinstall rotor and distributor cap.

Seat cables firmly in towers by pushing
down hard and squeezing cnvenngs to re-
lease trapped air.

Check cable between distributor's center
tower and coil at coil for damage.

Clean coil tnwar.

Clean off all deposits from the
terminal towers.

Set point dwell and ignition timing. Dwell re-
fers to the length of time that points remain
closed. Timing refers to the moment that
sparks are delivered to cylinders. Timing is
set with a stroboscopic timing light. Check the
service decal in your engine compartment for

specs.

How to adjust dwell

Calibrate and connect dwelimeter.

Idle engine; read meter.

Shut off engine if adjustment’'s needed
and remove distributor cap and rotor if
necessary (some distributors can be set
through a window on side of housing, but
be sure to close window after adjustment).

Tumn ignition key on and crank engine
as adjustment is made.

Reconnect everything and retest.

How to adjust timing

Warm up engine.
Connect timing light and tachometer as
outlined in instruments’ manuals.
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The mileage stretcher.

Flex-a-lite®
The world’s finest
engine fan.

These days, everybody’s looking for
ways to save gasoline. More frequent
tune-ups, radial tires — they all help.

But you've probably never given a
thought to that heavy, power-robbing
fan on your engine.

Flex-a-lite makes a full range of
energy-saving replacement fans — both
featherweight fiberglass and stainless
steel. They have 6 blades instead of 4
and they're aerodynamically designed
so that the pitch of the blades adjusts
to engine speed in order to produce
just the right amount of air for cooling
while reducing drag.

The result is more efficient cooling,
increased horsepower to the wheels
for better performance, longer life for
belts and water pumps. and, what's
really important these days, they're

fuel savers.

There's a Flex-a-lite fan designed to
fit virtually anything that's on the road.
From the smallest mini-car to the largest
diesel truck. Available now from your
local parts supplier. Or, for a free
brochure, write:

Flex-a-lite
Corporation

Dept. PM-5, 5915 Lake Grove S.W.
Tacoma, Washington 98499
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| IGNITION SYSTEM continved

Disconnect and plug vacuum advance
hose.

Start engine and aim timing light at timing
mark and pointer.

Important: Sight straight—don’t tilt the
instrument. Timing is correct when timing
mark appears stationary in relation to the
pointer.

Set timing to spec by loosening and ro-
tating distributor until timing mark lines up
with pointer and holds steady.

Tighten distributor; retest.

Most ignition systems are timed
with the vacuum hose plugged.

Aim timing light straight at the
timing mark to read degrees.

How to check vacuum advance

Disconnect vacuum hose; let engine idle.
Flick finger back and forth over hose.
Replace hose and/or vacuum chamber if

— | there’s no suction.

=



DELCO JAC PAC. THE AIR-SHOCK
SYSTEM YOU CAN ADJUST WITHOUT
GIVING UP YOUR SEAT.

The difference between Delco Jac Pac
and just air-adjustable shocks is
right at your fingertips.

d You can raise or lower the m&":lf
: your car simply by turning a di
“THE ADJUSTER" right from the driver’s seat.
Adjusting your car’s ride height is about as easy as adjusting your radio. ‘
The Delco Jac Pac is a complete load-compensating system:
an on-board air compressor, two Delco air-adjustable shocks and the dial
unit that mounts under the dash.
You can install Jac Pac yourself, or have it done where you buy it.
At the famous red, white and blue Delco sign.

][]

7
THE MORE YOU KNOW, THE MORE YOU'LL WIANT
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FUEL AND EMISSION
CONTROLS SYSTEMS

Fuel system service includes replacing filters
and making carburetor adjustments. Emission
controls systems service includes testing the
PCV system, replacing the fuel evaporation
control system filter, testing the thermostati-
cally controlled air cleaner and cleaning the
exhaust gas recirculator.

How to service carburetor
air cleaners

Unscrew carburetor air cleaner cover.

Remove filter.

Tap filter on hard surface—if dust falls,
replace or clean (replace paper filter; wash
polyurethane filter in kerosene and reuse if
it comes clean).

Caution: When refitting cover, do not
overtighten fasteners—you’ll distort the
carburetor body.

A clogged air-cleaner element
wastes gas and can cause stall-
ing by flooding the engine.

Replace the fuel filter next. Two types are
in widest use: in-line and integral. In-line fil-
ters are positioned in the fuel pump-to-car-
buretor line. Integral filters are located in
the carburetor inlet.

How to replace an in-line filter

Keep engine cold.

Place rag beneath filter to catch leaking
gas.

Release clamps holding filter.

Pull filter off.

Insert new filter and secure clamps.

Caution: In-line filters usually have an
arrow stamped on them that's intended to
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show direction of the fuel flow. Observe
this arrow to make sure that the filter is
mounted properly.

Replace an in-line fuel filter by
releasing its clips and pulling
filter hoses off the fuel line.

How to replace an integral filter

Start with cold engine and place rag be-
neath carburetor inlet.

Disconnect fuel line connection at fuel
filter nut.

Remove fuel filter nut.

Remove filter and spring.

Blow on filter’s fuel inlet end.

Replace or clean filter if air doesn’t pass
freely (replace paper filter; clean bronze
filter in kerosene).

Replace filter spring if it has lost tension
—reuse if not. :

To remove an integral fuel filter,
disconnect fuel line and filter
nut, Filter lies in the inlet.

How to test automatic choke

Keep engine cold.

Remove carburetor air cleaner cover

Press gas pedal to floor once and observe
choke plate—it should close over carbure-
tor throat.

Start engine—choke plate should open
gradually until it's wide open.
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At first it might look like a truck
Then you'll notice it is a foot-and-
a-half shorter than a conven-
tional wagon, yet has 20 percent
rmore cargo space, more leg
room and head room. With an
optional third seat, you've got a
car-pool champion. And you
can drive this TRAVELALL: places
you wouldn’t think of taking a

T AT AL WA T

ljust compared my wagon fo my neighbor’s Travelall.
I wish | hadnt.

regular wagon, because it's
more than a regular wagon.

You can also get a tilt steer-
ing wheel, air conditioning.
power steering, Auto-Cruise,
AM-FM stereo radio and 35-gal-
lon gas capacity.

Up front, power disc brakes
are standard. So is a new
heavier independent coil sus-
pension, stronger frame, stag-

gered rear shocks, and the
all-new wide-track front for
better stability and
handling.
This all
adds up fo
a wagon
that's more
than an or-
dinary wag-

gon. And that'’s
what we mean'

b
z: TRAVELALL

when we say:
“What makes a
Travelall beautiful
is what it does.’ ik i
= swhal it does.




FUEL AND EMISSION
TP N WA T e CONTROLS SYSTEMS  continuec

A

Don't forget to clean dirt from linkages and
pivot points with automatic choke cleaner. Do -
not oill Be sure plate moves freely. Once the
plate is free, make sure choke adjustment’s
3 correct if hard starting’s a problem. Two types
[ of chokes are in widest use: carburetor-
PR S o mounted and manifold-insert.

E GAS MILEAGE AND SPARK

- SAVE MONEY BOTH WAYS
ps you cut costs—Rugged 12000 RPM How to adjust

o af Wigh-speed §1a%s beads carburetor-type choke

Make sure engine's cold.

Loosen choke cover retaining screws.

Rotate cover from present setting one
notch to lean or rich side (engine can be
hard-starting, because fuel mixture's too
rich or too lean).

Tighten cover.

Start engine—if starting Is still difficult,
move setting one notch more, but that's the
limit.

El
2

i

IHF

|
s

Ghanga of Address Form Carburetor-mounted choke Is
Please use this form to notify us at least six adjusted by loosening the cover
weeks before you move to your new address. and rotating to lean or rich side.

1. Present address: Attach address label from
a recent issue, or print your name and address
exactly as shown on the label. ‘

U If engine still doesn’'t respond, move adjust-
NAME ment cover back in other direction unless you
know for sure that condition's being caused

Al by fuel leanness or richness. Failing this,

CITY. ETM:%_\ ZIP the cause of hard starting is elsewhere.
A S o How to adjust
H'“'E manifold-insert choke
p— STATE o Start with cold engine.

Remove cover holding choke control in-

3. Mail this form to: side manifold and remove control.
POPULAR MECHANICS Loosen locknut and adjust the control
Subscription Service Dept. (control is marked for leanness and rich-
Box No. 646 ness).

New York. N.Y. 10019
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.
The new Lee Two-Stage Maxi Air Filter
saves gas because it stays cleaner
The gas crunch: Their empty pumps: your amz
pockets. Now you need Lee more than ever
- . . because saving gas is what Lee does best.
Air filters waste gas by choking off air as they
get dirty. But Lee Maxi Air Filter has a
Polycron™ foam first stage so you can keep
it cleaner longer, save gas, save money.

Save money — do-it-yourself with Lee
You'll find Lee where do-it-yourself products
are sold. At discount, chain and auto stores. So
you save where you buy Lee. And when you
use Lee. And when you do-it-yourself.

Another way to do-it-yourself and

save from Lee...

The Lee Two-Stage Maxi Qil Filter. It protects
your engine better because its second stage
keeps on filtering oil that single stage

filters miss,

TWO-STAGE MAXI AIR
AND MAXI OIL FILTERS

G
somue | | S Sievmmmarons-
o
products for the personal care of your car

Lee Filters :-} Filter Dynamics International

3

4




ENGINE
MAGIC?

NO...BUT IT CAN
SEEM LIKE IT!

RISLONE works on the fact
that a clean engine will out
perform a dirty one. Add
to motor oil and RISLONE
helps remove the causes of
suggish power, noisy valves,
poor starting, lost compres-
sion. RISLONE s NOT a
THICK cover up product. In-
stead, RISLONE gently and
safely dissolves varnish and
gums restoring the ability of
moving parts to function cor-
rectly, through proper lubri-
cation.

The big quarl can is “‘some
kind” of bargain too..saves
the cost of a quart of oil. Try
RISLONE today!

Waupun, Wisconsin 53963

In Canada: Warren Packaging Co. Litd.
Scarborough, Ontario

FOUR OF PM’'s ALL TIME GREAT
CLASSIC CARS. Product of the roar-
ing twenties. Ready-to-frame full
color reprints available. 6%2 x 9”.
Available as long as supply lasts.
Send $1.25 to Popular Mechanics
Dept. CC, Box 1014, Radio City, N.Y.
10019.
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FUEL AND EMISSION
CONTROLS SYSTEMS continued

Control of manifold-type choke
is found inside the well housing.

Adjust the carburetor’s slow (curb) idle and
fast idle next.

How to adjust slow idle

Warm up engine.

Connect a tachometer.

Give the accelerator pedal a couple of
light jabs to clear the carburetor; let engine
idle.

Adjust the idle-speed screw or the sole-
noid until the tach registers the recom-
mended rpm.

Caution: There's considerable variation
among manufacturers regarding conditions
for making this adjustment. Check manu-
facturer’s literature.

How to adjust fast idle

Warm up engine; connect tach.

Place transmission in Neutral.

Position fast-idle screw or lever on high
step of fast idle cam.

Turn screw or bend lever so that tach
reads the fast-idle rpm recommended by
manufacturer.

Depending upon the model year, cars that
have been built since 1963 possess one or
more of the following emission controls
systems: positive crankcase ventilation, fuel
evaporation control, exhaust and exhaust gas
recirculation which helps control nitrogen
oxide. Their periodic maintenance helps keep
poliution at minimum levels and forestalls
engine operating problems.



MAKE GASKETS OBSOLETE

Gel Gasket takes the place of an inventory of gaskets.
You can replace any soft gasket, do a better job than
a gasket does, faster and simpler, and save money too.

Gel Gasket seals the moment you assemble the parts.
So you can use the assembly immediately. Unlike
with soft gaskets, a Gel Gasket assembly has great
structural strength. And Gel Gasket doesn't age,
crack, relax or let fluids wick through.
It even comes off with a flick of
your finger.

But more amazing yet is that
a 5/64" bead of Gel Gasket

will seal any pair of surfaces
at about 2¢ an inch. If that's
not enough to make gaskets
obsolete, what is?

PERMATEX COMPANY, INC.
P. 0. Box 1350, West Palm Beach, Florida 33402
305/686-0880, Telex 513-417

@

MAKE LOCK WASHERS OBSOLETE

Lock-Nut takes the place of an inventory of

lock washers, including the one you can't find when
you need It. It does a better job than a lock washer
can, and saves you money too.

Lock-Nut works with any threaded connection—
even those that don't accept lock washers. Unlike
lock washers, Lock-Nut makes threaded connections
vibration proof. And with no spaces between the
threads, you can’t get rust and
fluids can't leak out.

The same tools put together and
take apart a Lock-Nut connection.
One bottle of Lock-Nut has over
800 applications, at less than a
penny a piece. If this isn't enough
to make lock washers obsolete,
what is?

Or

Permalex:

our mame it our bomnd

Join the Obsoleters. Send #2
today for your Obsoleters tee
shirt. Men's and boys " sizes smali,
medium, large, extra large.
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NOD

Spray il on nose 1l EHGIHE
ofl! Dirt ann greéase L
wash away. For aulos 5 CLEANER
traciors, power mMOowers = Aatiy AND
go-karis, maring

DEGREASER

Especially formu-
lated 1o dissolve

tar spots and loosen
bug deposits from
autos, motorcycles,
buses, elc

WHEN RUST IS A PROBLEM..

Reach for lIQUID
WRENCH

Loosens rusted nuts, bolts,
screws and paris in
seconds! Safe on all metals.

TRANS-MEDIC

Stops transmission
iroubles! Eliminates
STOPS || slippage, down-shifting

mamsmisst?'|| rough shifting, slugaish
| TRouBLES action, gear whine.
"\ Reduces friction

AT HARDWARE AND
AUTO STORES
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FUEL AND EMISSION
CONTROLS SYSTEMS continved

How to test the PCV valve

Let engine idle.

Pull PCV valve from rocker cover.

Place finger over valve—if valve isn't
plugged, you'll feel strong vacuum and will
also hear hissing with finger off valve.

Shake valve—you should hear click.

Check operation of PCV valve.

If valve doesnt pass checks, replace it.
Makers generally agree valve should be re-
placed every two years. Test rest of system.

How to test PCV system

Replace any cracked or brittle hoses.

Start engine and remove air intake cap.

Place stiff paper (oaktag or equivalent)
over opening in rocker cover.

Let system stabilize for a minute, by which
time paper should be sucked against open-
ing with noticeable force.

If system doesn't meet objectives, clean out
PCV valve hose with crankcase ventilation
system cleaning solvent and clean out pas-
sage in lower part of carburetor by hand with
suitable-size drill bit.

Important: Many carburetor air cleaners
have a small filter that cleans air passing
through to crankcase by way of air intake cap.
Clean filter if it's metal—replace if cotton.

Look for PCV system
fiter at end of air
intake hose that 2
attaches to carb's
air cleaner.



"

RAC Products proudly bear the USAC
[{United States Auto Club) Seal of Approval —
Symbol of Proven Excellence, USAC |l
suparvised lesting of thess products, and s
Paid for use of this seal which affirms the
manufatiurer's product claims.

Tune In to gas savings and real engine
performance with the world's finest
instruments — the RAC 180° Space
Age Electronic Tach and the RAC Astro
Dual Oil/Amp Gauge. Just two from

a wide selection,

Turn On to greater driving pleasure
with any of RAC's elegant toggle
switches and light panels. Eight
combinations to suit your every need.

Tune Up with RAC's famous Test 'n
Tune Equipment for peak mileage from
that precious gas, to keep your engine
running great and to help keep our
air clean.

Tune In, Turn On, Tune Up. It's easy.
It's fun. It can save you a bundle too!
Look for your RAC Turn-Ons at your
favorite mass merchandiser and
stores participating in the Popular
Mechanics / APAA “‘Car Care Month"
program.

— 7 7
pe— 8

Rite Autotronics Corporation,
Los Angeles, California
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FUEL AND EMISSION
CO NTROLS SYSTE MS continued

How to service
evaporation system

Locate fuel evaporation control system
charcoal canister.

Check hoses going to and from it—re-
place if cracked or brittle.

Remove canister.

Turn upside down and remove filter from
base for replacement.

1/ Y

|
I /O

To remove filter from the base,
detach the charcoal canister.

\5
=
!

The thermostatic air cleaner is the main part
of the exhaust emissions control system need-
ing periodic checks. Cars equipped with a
manifold heat control valve beneath the ex-
haust manifold should have this valve
checked and serviced since it works together
with the air cleaner.

How to service
air cleaner

Examine hoses and ducts to make sure
all are intact and in good condition.
Start engine, which hnuld be cold.

thermostatic

During warm-up,
air cleaner shuts off cool air
from the snorkel.

546 POPULAR MECHANICS

Look into snorkel—flapper valve should
be closed.

Watch to see if valve opens as engine
warms up.

Caution: In very hot weather, valve may
not close, even with engine cold.

If valve fails to open, disconnect hose from
vacuum motor. If vacuum is present (hold
finger over hose), replace vacuum motor. If
there's no vacuum present, make sure that
the vacuum hoses aren't pinched, cracked or
leaking. If hoses are okay, replace the sensor
element.

How to test heat valve

Be sure engine is cold.

Try moving counterweight found beneath
exhaust manifold—it should jiggle easily.

Apply heat valve lubricant to counter-
weight pivots to keep valve operative.

How to free heat valve

Apply liberal quantity of heat valve lubri-
cant to counterweight pivots.

Tap counterweight lightly with hammer.

Try to move—if counterweight's frozen
solid, replace heat valve.

How to check the EGR (exhaust
gas recirculation) valve

Replace damaged hoses.

Start the engine.

Press gas pedal until engine speed hits
1500-2000 rpm while touching bottom of
EGR—you should feel a diaphragm open as
acceleration takes place and should feel it
close as engine speed is reduced to idle

If EGR fails to respond, replace it.

EGR valve has become standard
on cars built since 1973.



YOUR GAS
 NEEDS OUR
TREATMENT

L0
; ;
L] -

STP°Gas Treatment contains more power to clean
than the leading detergent gasoline.

And these days, when a dirty carburetor can
steal your precious gasoline, you need
all the help you can get.

So get our treatment when you get your gas...

STP Gas Treatment. I l
vou can't afford

a dirty carburetor.

MAY 1974 S47



BATTERY AND CHARGING
SYSTEM

For quick starts and long battery life, periodic-
ally test and clean your battery. Check spe-
cific gravity and performance under load.
Clean the battery to keep corrosion off ter-
minals and check water weekly.

How to test specific gravity

Note: Never take specific gravity readings
right after adding water.

Draw electrolyte from a cell into a battery
hydrometer and take reading (float must
ride freely and readings must be taken at
eye level).

Important: Specific gravity varies with
temperature. For very accurate readings, if
your hydrometer does not have a correction
scale, insert thermometer into center cell.
For every 10° above 80°, add .004 points to
reading—for every 10° below 80°, subtract
.004 points.

Compare readings, looking for a varia-
tion of .050 points or more between cells,
which means that low-reading cell is short-
ed and battery has failed.

Add and average readings; then compare
result with the following:

Hydrometers that have built-in
temperature correction scales

reveal readings; there’'s no
need to make any calculations.

Specific Gravity Condition of Battery
1.260+4- 100% charged. No
action necessary.
1.250-1.260 75% charged. No
action necessary.
1.225-1.250 50% charged. Charge
battery.
1.190-1.225 25% charged. Charge
battery and retest. If
specific gravity doesn’t
hit 50% charge zone,
it's likely to fail soon.
L s
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Specific gravity may indicate a fully charged
battery, but still the battery may not be able
to meet the load imposed by starting. Perform
a capacity test ideally with a variable load
tester.

How to test capacity

Connect tester as outlined in instrument’s
instruction manual.

Adjust load-control knob so ammeter
reads three times battery's amp.-hour rating,
which might be stamped on battery case (if
not, assume a 60-amp.-hour rating for 12-
volt battery and 100 amp.-hours for 6-volt).

Read voltmeter—it should show 9.6+
volts for a 12-volt battery and 4.8+ volts
for a 6-volt.

Tester hooked up for a ca-
pacity (variable load) test.

Charge battery—preferably at a slow charging
rate—and retest if specs aren't met. It's time
to replace battery if it fails load test.

How to charge a battery

It's not necessary to remove battery from
car for charging, but if you do, disconnect
the ground cable first; then “hot" cable
(use battery terminal puller if terminals are
stuck fast).

Place battery on wooden platform and re-
move electrolyte port covers.

Connect charger positive lead to positive
terminal and negative lead to negative ter-
minal.

If charging rate does not automatically
taper off during charging, test specific grav-
ity every few hours so battery won’t over-
charge.

Caution: A charging battery generates hy-
drogen gas; keep away from flame or sparks.



CHANNELLOCK Gives You MORE In Hand Tools Including ...

IMITATED....
BUT NEVER

EQUALLED
[CHAN yE| LOCK]

The ORIGINAL Tongue-'N-Groove Plier
First Of Its Kind . . . And Still First

1—Only CHANNELLOCK —the original tongue and groove plier
—gives you smooth working, machined mating parts that can never
jump out . . . both the tongue and grooves are undercut. CHANNEL-
LOCK imitators can’t say this.

2—0nly CHANNELLOCK gives you the patented reinforcing
flange that eliminates stress breakage. Again, CHANNELLOCK
imitators can’t say this.

Reasons why CHANNELLOCK, although imitated, has no equal
as a work saver, year after year.

Be sure you get the genuine CHANNELLOCK. Look for the trade
mark on the handle.

Send For Our Catalog . . . It's Yours For The Asking.

CHANNELLOCK, INC. » Meadville, Pennsylvania 16335
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grsat plans
for building a il

COMPLETE HOME i; —
TOOLHOUSE ., BT
HOUSEBOAT or %

DOLL HOUSE s

You'll find them all i<-¢q

this new edition of the
POPULAR MECHANICS CATALOG

You're bound to find projects that fascinate
you in the great new edition of PM’s famous
Catalog. Want to build a garage, sidewalk
car, ground-effect machine, runabout boat,
sailboat, even an airplane? You'll find them
all listed here, along with plans for a thou-
sand and one other great projects. Further-
more, this new edition of the Catalog fully
describes the greatest of how-
to books and shop guides.
You know they’'re the very
best if they're Popular Me-
chanics! Send 25¢ for your
PM Catalog today!

SEND FOR THIS NEW CATALOG
OF PM FAVORITES

1 Popular Mechanics, Box 1014, Dept. CO,
! Radio City, N.Y. 10019.

1 | am enclosing 25¢ in coin {(no stamps please) for
! my copy of the Popular Mechanics Catalog.

L-.—l----m-t--J

: Name

| Address

|

: City State Zip
l-—#lﬂ--- ------------------ - -
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BATTERY AND CHARGING
SYSTEM continued

When putting a battery back into the car,
connect “hot" cable first, then the ground
cable. Best time to clean your battery is
when it's out of the car.

How to clean a battery

Disconnect cables and remove battery.

Be sure electrolyte port covers are tight;
lay pieces of masking tape on top of them
to keep cleaning solution out of holes.

Scrub battery with 1:1 solution of baking
soda (or ammonia) and water.

Flush with fresh water.

Repeat cleaning until fresh application of

| cleaning solution doesn’t fizz.

Clean battery holder in same way.

Inspect cables—replace if frayed, if wires
are exposed, or if insulation's brittle or
cracked.

Use battery cleaning tool on terminals.

Place battery back in car, attach and
tighten terminals, and apply thin coat of
petroleum jelly to terminals and posts.

Disconnect battery correctly
(the negative terminal first)
for its removal from your car.

Professional tools available at
parts counters make the task
of battery maintenance easy.
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TN BUILD YOUR OWN

|  LASER917
SPORTS CAR

Ewnornyhpurlafihhpu:kngc You'll
gﬂnbﬂnﬂﬂmdunnnhnhdm

/(| And you'll be driving in style
FREE

mu”w s IN LUTERATURE DESCRIBED BELOW

T '
Smdtlﬂmhrnmnplﬂu fact filled, information
packet, mdudinndﬂnihmrwrfrulnp, and all of
the following:
*Full - information on free flight *Color chart
*Catalog - 24 pages (containing “Assembly manual - 36 pages

the following) (containing the following)

Design and enginsering Introduction to manual

features What to look for in choosing

Lafer 917 Phase | Kit informa- your VW I------------l
tion including prices Volkswagen years and changes

Laser 917 Phase Il Kit infor- Recommended tools and me- |  ELrTE ENTERPRISES, INc. |
mation including terials 1 €90 E Third 51, Cokote, Mins. 55321 1
Laser 917 Phase Il Kit infor- Disassembly procedures of VW | The LASER 917 is designed. monufoctured and (]
mation including prices Chassis Seeoied snlaiboify W Wie By s
Laser 917 accessories and op- Assembly of Laser 917 90 N e i
tions including prices B st _l
Basic assembly instructions Wiring diagram _freoiaes L~ ]
Will call information *Booklet on “What is a Kit Car.* only.

104 detailed **All the above mailed first class |Du-—u:rmf--—l-- > |1
Laser 917 technical information mail the day we receive your || _w__-,‘_"::"m 1
snd and $10 | formation on free Might, and kit car [
*Information request form ***$10 refunded fully upon S etundebia on purchase
. chase of Laser 917-Sports Car | wa ey

form Kit : I------------l
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67 Ha Plans
st A

B7 new items to build with plywood.
A built-in bar. Dog kennel. Camp
trailer. Garden center. Toys. Trash
can bin. Etc. Not cheezy designs,
but good and possibly great de-
signs. Easy plans. Order from the
catalog.

Send me Handy Plans Catalog (25¢).
Name
Address
City State Zip

z AMERICAN PLYWODD ASSOCIATION

r———————————_————————-H-—.4——-.—_—_—_—_—_—
L_——_—_I-—__-—-'-l——l-—!— — — — — — —— ——— — — — — — — — — — — —

BUILD PM’s “BOONIE BUG” based on VW bus
chassis, this gas-saving, go anywhere camper
is at home on or off the road. The Bug sleeps
two adults with room to spare for one or two
youngsters. For large, detailed plans and com-
plete instructions, send $14.95 to Popular
Mechanics, Dept. BBF, Box 1014, Radio City,
New York, N.Y. 10019
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BATTERY AND CHARGING
SYSTEM continued

Check battery water weekly. For longest bat-
tery life, add distilled water or water low in
mineral content. Do not overfill.

Trouble in your car's charging system is
indicated by a discharge reading on the in-
strument panel ammeter or by a lighted indi-
cator light. Test the alternator, or generator,
and regulator.

Some quick checks can be made on your
alternator, generator and regulator to deter-
mine the cause of a no-charging condition.
First check that the alternator drive belt is
properly tensioned and is driving the alterna-
tor. And check all electrical connections.

Do the same if your car has a generator.
Also check that brushes are making contact.
Remove protective cover, lift brushes from
their seats, let them snap back against arma-
ture. If brushes are worn down, replace with
spare set which you should keep in your car.
If these checks don't solve the no-charging
condition, check regulator.

How to quick-check regulator

Remove cover from regulator. Break away
any sealing material that may be used
around cover bolt(s).

Alternately rev engine from idle to see if
cutout relay is closing circuit between gen-
erator and battery (generator cars only).

If it does not cut in and out, clean con-
tacts with point file.

Replace cover.

Remove the housing from your
regulator and run a file be-
tween cutout relay contacts.

More thorough testing of alternator and regu-
lator requires service manual for your car.



Get hold of
honest taste.

Have an

Old Gold.
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Waming: The Surgeon General Has Determined | '1%
That Cigarette Smoking Is Dangerous toYour Health. & i Ny
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19 mg. “tar.” 1.2 mg. nicotine
av. per cigarette, FTC Repon Sept. 73.



BATTERY AND CHARGING
SYSTEM continved

Generally, the alternator is tested on the ve-
hicle to determine if the output is up to spe-
cification.

How to test alternator output

Connect a voltmeter/ammeter possessing
a carbon pile rheostat to alternator as di-
rected in service data.

Start engine and run at speed specified
by manufacturer.

Adjust the carbon pile rheostat so that
voltage specified by the manufacturer is
obtained.

Read ammeter—output should be to man-
ufacturer specification.

Caution: During output test, the voltage
regulator is taken out of the circuit entirely.
Complete test as quickly as possible, and do
not exceed engine speed that's specified by
the manufacturer. Your failure to follow this
advice may result in a burned-out alter-
nator.

If the ammeter reveals that the alternator is
operating at its rated capacity, the problem
you are having with the charging system is
not being caused by the alternator. Turn your
attention to the regulator. There are two types:
electromechanical and transistorized.

How to test regulator

Make connections as described in manu-
facturer service data, but notice that for this
test the regulator is permitted to remain in
the circuit.

Run engine at specified speed.

Read voltmeter.

Voltmeter should show that the regulator is
allowing the alternator to operate at the spe-
cified voltage, which is normally 14 to 15 volts.
More or less voltage indicates a defect re-
quiring calibration or replacement of the unit.

Transistorized regulators are often placed
inside the alternator (Chrysler Corp. cars are
an exception—you’ll find the alternator on the
firewall). This means that replacement of the

q F Fa! Tl

Archerkit electronic

(e B2 _jadw maek _____ = ignition system kit
e | A Tandy Corporation Company | 5 2 .
- g 391 Assemble it tonight — start getting
: F“E 1974 CATMW : its benefits tomorrow. Better mileage!
| 2 AT OUR 2500 STORES AND I Smoother performance! Longer plug
| DEALERS OR MAIL THIS COUPON I and point life! Cleaner exhaust!
UL O R S " S Capacitive-discharge design gives a
| Name(print) Apt.# : hotter spark. Install it with no re-wiring.
} Street EaRE | Today, it's a “must”’, not an accessory
i State ZIP I — improves any 12 VDC

e T 3995

MAIL TO: Rodio Shock, P. ©. Box 1052, Fr. Worth, Texas 76107
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neg. gnd. car. ¥28-3203.

Retoil prices moy vory at individuaol stores.



Take a restful ride

on a roomy plat-
form with a

Mow non-scalp in
five cutting heights,
adjustable from
the driver's seat.

Smooth, three-
speed shifting e
gives you the range =5 T
you nead for
mowing, trimming,
transporting.

Fael the stability of

e g
&n o8

front axle.

There's a lot you'll like about your John Deere
Riding Mower. The responsive handling. The
beautiful job it does. But what you'll like best is
the way it stays on the job, season after season.
Get John Deere dependability,

only from dealers who service

what they sell. Find your dealer ﬂ
in the Yellow Pages. DEERE
=== Ask about financing, too. <t



BATTERY AND CHARGING
SYSTEM continued

regulator may involve disassembly of the al-
ternator.

When working with an alternator and regu-

lator, several precautions must be observed to
prevent damage and protect yourself from
injury. They are as follows:
O Never connect test meters without first dis-
connecting the battery ground cable. Make
your connections; then check carefully to
make sure that the polarity is correct. Recon-
nect the ground cable.

Caution: Be sure that the plus side of the
circuit is connected to the plus side of the
meters, and that the negative side is con-
nected to the negative side. Reversing polari-
ty, even momentarily, may ruin the diodes
inside the alternator.

O Never ground the field circuit between the
alternator and regulator; you may damage the
regulator and burn out the field wiring. Not all
alternators are protected by a fuse.

O Identify the output terminal of the alternator,
and stay away from it. It is always “hot.”
Its accidental grounding will cause a short.

0O Make sure the ignition switch is tumed off
before going near the alternator or regulator.
O Always use tools that are insulated with
plastic sleeves or tape to prevent accidental
shorts.
U Be very careful when adding oil or coolant
to the engine that none gets into the air in-
takes of the alternator. QOil and coolant will
cause brushes and slip rings to slip, resulting
in decreased alternator output.

Every electrical circuit in your car is pro-
tected by a fuse, fusible wire or circuit breaker.

How to repace a fuse

Use plastic fuse pliers to pull the faulty
fuse from place.

Caution: Use of regular pliers can result
in a serious short circuit.

Replace the faulty fuse with one of the
necessary rating—the rating of the fuse
needed to protect the circuit is usually
stamped on the fuse panel.

If a fuse for a particular circuit keeps blowing,
a malfunction exists that must be traced and
repaired.

one always

stands out

Museum

1918 four-cylinder Stutz “Bearcat™
Frederick C. Crawford Auto-Aviation

MOTOR OIL REFINED FROM
100% PURE PENNSYLVANIA
GRADE CRUDE OIL —

THE CLASSIC OIL FOR MORE
THAN 64 YEARS

How do you preserve a car so that it
becomes a true classic, like this 1918
Stutz “Bearcat” ?

One engine preservative stands out:
Regular use of a brand of Pennsylvania
Grade motor oil, refined from the world’s
finest crude.

No other crude oil in the world com-
pares with that from the Pennsylvania
region for natural lubricating qualities—
for natural oiliness, highest viscosity
index, all-around engine protection.

Motor oils from Pennsylvania Grade
crude always stand out. The
most-asked-for brands of :
motor oils coast to coast
season after season.

Free booklet gives helpful
car care information. Write
Dept. PM.

“Tuicle of
Prjomnrs.”

PENNSYLVANIA GRADE CRUDE OIL ASSOCIATION

P.0. Box 250, Oil City, Pennsyivania 16301
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Now you can use the same
«« incredibly strong adhesive that
industry has used for years:
Loctite Depend Adhesive.
In less than 30 seconds, Depend Ad-
" hesive invisibly bonds most non-porous
materials like metal, porcelain, ceramic,
plastic, leather, even glass. Permanently.
It'll even hold two different materials.
Qa Try it. Our money-back guarantee says you
sergy 4 won't be let down.
Ask for Depend wherever adhesives are sold.

" Another quality product from Loctite Corp.

NeWLoctiteDependAdheﬂve

T.M. LOCTITE CORP. Loctite Corporation, Newington, CT. 06111
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COOLING SYSTEM

Annual maintenance of the cooling system
will give you insurance against both over-
heating and overcooling, and also bar the
formation of damaging rust and corrosion.
This is the best way to prevent emergency
breakdowns. Service includes the testing of
hoses, checking the drive belt, looking for
leaks, testing the radiator pressure cap, test-
ing the thermostat, as well as draining and
cleaning the system, and then filling it with
ethylene glycol coolant.

A radiator cooling system has a minimum
of four hoses: at top and bottom of the radi-
ator and two hoses connecting with the heater.
It may also have a bypass hose between the
water pump and engine.

How to test hoses

Examine hose clamp area for the white or
rust-colored deposits that signify a leak
(tighten clamp or replace clamp and/or
hose).

Squeeze hose—replace if it cracks or
feels mushy.

Squeeze hose to check condi-
tion. Many.cooling-system prob-
lems can be detected by ob-

servation, without equipment.

How to replace a hose

Remove old hose and clamps.

Discard hose. Keep or discard clamps,
depending on condition.

Brush pipe connections clean with wire
brush.

Coat connections with water-resistant
sealing compound.

Slide clamps up on hose and seat hose
solidly on pipe connections.

Place clamps at least Ye-inch from ends
of the hose and tighten them securely.
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How to inspect drive belts

Look for cracks and frays on inside and
outside of the belt.

Look for a glaze on the inside of the belt
(pulley side). If belt appears to be damaged,
replace it.

Press in on belt midway between pulleys.
It shouldn’t give more than %2 inch (tighten
it if it does).

How to replace and adjust a belt

Loosen nut that secures the alternator
bracket.

Push alternator toward the engine enough
to work old belt off pulleys.

Thread new belt on pulleys.

Pull back on alternator until belt “give”
is ¥a to %2 inch.

Caution: Use pry bar properly—wedge it
between engine block and alternator’s cen-
ter casting. Avoid placing bar against alter-
nator end plates.

Retighten nut to secure the alternator
bracket.

Check belt tension again after a new belt
has seen 100 miles of service.

Adjust belt tension by loosening
the altemator bracket nut and
pulling back against the beit.

Cooling systems can leak coolant from a ra-
diator, water pump, thermostat housing or
hose. They can also lose coolant internally
because of a cracked engine, or air or com-
bustion leak. If there's been no coolant loss
from the radiator, there's no need to look for
leaks. However, if the coolant level has
dropped, and the leaking area isn't apparent
through an examination, use a cooling sys-
tem pressure testier.






Back-yard
storage

These appealing back-
yard houses can also B
serve as playhouses or gE Oty
place for a guest. Extra =
plans are for obtaining
permit.

il
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|

Above: and storage
with covered walkway. Two-
story house 8 ft. wide bz 12
ft. long. 2nd floor 2 ft. 4 in.

wider.,
B1277 Single set
B127TTA Two sets

%

$3.95
$5.49

Left: Faaturin%‘uillured

gomh with a door.
hake roof topped with a

birdhouse-cupola.

8 ft. wide by 8 ft. deep.
B1301 Single set 95

B1301A Twosets $5.49

R\
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Right: Dutch mini-barn
with country charm.
Looks small but is 10 ft.
by 13% ft. Roof design
gives 8 ft. overhead BE=

room. =
B1279 Single set $3.95 Souuuu  te
B1279A.Two sets $5.49

L=

Left: Delightful A-frame.
Outside stairway to attic
crawl space. 8 ft. by 12
ft. and almost 13 ft. high.
\St, B1302 Singleset $3.95
3 B1302A Two sets $5.49

s r"",.nl'—
Right: A little beauty
for tools and kids.
Looks more like a =
storybook cottage. 10 S¥ealS:
ft. square with 6 ft. ScRaEx

gm:h.
1300 Single set
$3.95
B1300A Two sets
$5.4
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Popula Box 1014, Dept. AD,

I Radio Elu, N.Y. 10019 I

' 1 am cnduiuis for sets |
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COOLING SYSTEM continued

How to find an external leak

Remove radiator pressure cap and attach
tester securely to radiator filler neck.

Pump up pressure so that the tester
gauge shows pressure rating for the cool-
ing system (you’ll find rating stamped on
the pressure cap).

Wait 10 minutes and recheck the gauge.
If the pressure has dropped at all, a leak
exists.

Pump up pressure again and look for leak
at radiator, water pump, thermostat housing
and hoses.

A cooling-system pressure tester
helps to uncover coolant leaks.

Air or combustion gas leaking into the cool-
ing system raises the coolant level in the ra-

| diator and forces the coolant out through the

overflow tube (not applicable to cars equipped
with coolant recovery systems). This problem
results in the loss of coolant and is there-
fore classified as a leak.

Air can be drawn into a cooling system

' through a bad water-pump seal. Combustion

gas can be drawn into a cooling system
through a leaking cylinder-head gasket.

How to test for an air leak

Bring coolant level to normal with engine
cold.

Attach a nonpressurized radiator cap to
filler neck.



Salem refreshes naturally.

Nuturclly grown menthol.
e Rich natural tobucco taste.
w:No harsh, hot taste.
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SAVE
GAS!

Increase your gas

milesge up 10 20% e CENIE

Adjustable Fuel Pressure Regulator
A Proven Gas-Saver For More Than a Decade

Gas Genie effectively maintains fuel pressure at 2%
pounds. Easy to install, fits between fuel pump and
carburetor. Money back guarantee. Send check or
money order for $14.95 or use Master Charge or
Bank Americard, Acct. Exp. Date

Mail to: FOUR SQUARE PRODUCTS,

2349 Grissom Dr., 5t. Louis, Missouri 63141,

JseCsw) PLANER  MOLDER SAW

ar.

MNow 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
motor. Free 30-Day Trial. Low Cost—only $35 down.

Send Posteard Today—MNe Salesman Will Call
BELSAW POWER TOOLS S05B Field Bldg., Kansas City, Mo. 64111

WHAT'S HE DOING!

Making a Conciete
Flower Pot! ... and

SO CAN TDLII

Make and sell your own ;

Ornamental Concrete jtems.

Rush %300 for Book

about Aluminum Molds

with prices and production trade secrets

direct from world’s largest mnld manufacturer.
Over 350 designs to select from.

Send $3.00

Today To &=

CONCRETE MACHINERY COMPANY
P. 0. BOX A93 - HICKORY, N.C. 28601

--2e-DISCOVER --

with (Teimesaates [V TR 4B
mineral and metal G

Ideal for ghosttowning, parks,
beaches ond barlefields. Detects
gold, silver, copper, nuggets, coins,
rings, jewelry, ehc.
Modsis priced from
JQ% up Write For Free Literature

WHITE’S ELECTRONICS, INC. cuor rmes avawss:

1011 Pleasant Valley Read, Rm. No. 512, Sweet Home, Oregon 97386

COOLING SYSTEM continued

Disconnect overflow tube from position at
side of radiator and place end in a jar of
water.

Run engine at fast idle.

If bubbling occurs in the water, an air or
combustion leak exists.

An air or combustion leak in the
cooling system will cause water
in a jar to bubble.

A faulty radiator pressure cap keeps a cool-
ing system from reaching maximum pressure.
This results in overheating.

How to test the radiator cap

Note rated capacity that's stamped on
the cap.

Attach cap to the cooling-system pres-
sure tester.

Bring pressure up to cap’s rated capacity
by pumping tester.

Observe tester gauge. If it shows that the
cap isn't holding the pressure to within one
pound of its rated capacity, replace the
cap.
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A thermostat remains closed to permit a rapid
warm-up of the engine; and then it opens to
allow the coolant to circulate, thus preventing
overheating.

If a thermostat sticks in an open position,
the engine won't reach its best operating
temperature. A sludge forms that hastens en-
gine failure.

If a thermostat sticks in a closed position,
overheating results.

A thermostat does not need to be tested
unless overcooling or overheating occur.



Any man loves a touch of Black Velvet..

Feel the smooth, imported whisky from Canada.
A touch of Black Velvet is what every man wants.Next to his woman.




COOL'NG SYSTEM continued

How to remove a thermostat

Drain coolant to below thermostat level
(engine cold).

Remove hose (usually this is the top hose,
but in some cars the thermostat will be
found to be installed in a housing at bot-
tom hose).

Unbolt thermostat housing.

Remove housing and discard the gasket.
(When replacing the housing, always install
a new gasket.)

Take thermostat from seat.

Remove the thermostat housing.
When you replace it, be sure
to install a new gasket.

If thermostat valve is open, try moving it. If
it sticks, replace the part. If the valve is
closed, test as follows:

How to test a thermostat

Note thermostat capacity (stamped on the
body).

Hang thermostat from a wire suspended
in a pan of cold water, making sure that
bottom of thermostat doesn't contact bot-
tom of the pan.

Insert a thermostat into pan.

Heat water. Stir continuously.

Remove thermostat from water when
temperature reaches rating.

Try inserting an .003-inch feeler gauge
into the valve opening—it should fit. (If not,
replace the part.)

Return thermostat to the water and watch
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the valve action as the water becomes hot-
er. The valve should be fully opened when
the temperature reaches about 20° above
the rated opening. If it isn't, replace the
thermostat.

After thermostat has been taken
from hot water, check the valve
opening with a feeler gauge.

Drain and flush the cooling system, and re-
place the ethylene glycol coolant. This job
can be done every other year if a car's fairly
new—it should be done every year as a car
gets older.

How to clean a cooling system

Warm up engine.

Turn on heater.

Open radiator drain valve in bottom tank
and remove engine drain plugs, if present
(vBs generally have two plugs and Sixes
have one).

Let coolant drain completely.

Close valve—reinsert drain plugs.

Fill system with water and a commercial
fast-flush cooling-system compound (follow
directions on can).

Run engine, letting flushing compound
work.

Drain and reflush with water.

When water drains clean, fill radiator with a
mixture of a high-quality ethylene glycol anti-
freeze to meet the lowest anticipated temper-
ature in your locale.

Important: All modern-day cars should be
protected by ethylene glycol summer and
winter. Use of ethylene glycol not only low-
ers the freezing point and raises the boiling
point of water but also prevents formation of
engine rust.



WHICH TO CHOOSE?
YOU CAN'T LOSE.

Here are four tune-up kits that carry the Wells name.
Confidence. That's what you have when you choose
one of these top line kits. Each is the superlative
example of Wells attention to quality. No matter
where you shop, mass merchandisers, auto supply
stores, speed shops, service stations, wherever fine
tune-up kits are sold, you'll find one of these out-
standing kits. A tradition of quality and integrity
developed for the past 73 years. This respect for
tradition, combined with the most modern manufac-
turing methods, is what makes Wells ignition tune-up
kits the most sought after kit in the world.

Ask for one of them!

£

“FROM THE WONDERFUL PEOPLE WHO GAVE YOU TUNE-UP KITS"
WELLS MFG. CORP. FOND DU LAC, WISCONSIN 54935

S65



Our V-4's have all the power you
need to push a deep water hull. To
keep a big bass boat running its level
best. But while our Vs are turning in
a top performance, they're sparing
the fuel. Because we've refined
them with 16 years of engineering
development. Honed their efficien-
cy to make your gas work harder
and last longer.

With exhaust tuning that uses the
energy of sound waves to pull more
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exhaust gases out of each cylinder.
To pack in more of the new fuel mix-
ture. Giving you more power without
burning more gas.

With pressure-back piston rings
that use engine combustion for a
better seal. So we can use two rings
percylinder, instead of three, for less
friction and more fuel economy.

And MagFlash™ capacitor dis

—¢;

charge ignition gives smooth, gas
saving running, troll to full throttle.

See our V-4s and other models 2 to
70 hp, plus new electric auxiliary mo-
tor, at your Johnson dealer. Write for
catalog. Johnson Outboards, Div. Out-

board Marine Corp., Sea- E:_:I

Horse Drive, Waukegan
Ill. 60085. Dept PMm 54
First in Dependability

ouTBOARDS



TIRES, STEERING AND
SUSPENSION

Improper inflation ruins more tires than any
other cause, Underinflated tires wear out faster
on outside treads than in the center—they
also squeal on cornering. Overinflated tires
wear out faster in the center than on the out-
side, and they also give a harder ride.

How to inflate tires

Check inflation at least once a month
with your own tire gauge (don't trust service
station gauges).

But check inflation at once whenever there
is a sharp drop in temperature because
tires lose air pressure when the temperature
takes a dive.

Make sure that tires are cold (a cold tire
is one that hasn't been run in three hours
or more and then is driven at low speed
no farther than a mile).

Go by the manufacturer's tire-inflation
specification in your owner's manual or on
label glued to glove compartment door.

Never bleed air from tires if you check
them when they're hot and find they have
more than the recommended pressure.

If you have radials, don’t overinflate them
—sidewall bulge is normal when radials are
properly inflated, so don't try to get the
bulge out.

For safety's sake, inspect tires periodically.

How to inspect tires

Check tread depth. An unsafe tire is one
that's worn to a depth of Xith inch in two
adjacent grooves. New tires have tread wear

Check tread wear periodically
with tread depth gauge.

The Ultimate in Ignition Systems!

% ELIMINATES BREAKER POINTS. %
Perfect Timing and Dwell never change!

@ Never wears oul or needs any Maintenance.
. : _ ® Eliminates Tune-ups.

>3
" ”/f ® The Most Advanced

_/ DPTO-ELECTRIC SYSTEM
® The Mllsnn Bre.almrlﬁs Systam eliminates the Points and
Condenser, replacing them with an Opto-Electronic Trigger,
using a Light-Emitting Diode and Phototransistor. The only
“TRUE" Electronic Ignition! Gives 40 times more Timing
Accuracy than ANY system using mechanical Breaker-Points!
Unlimited RPM. Smoother running...(No timing fluctuation
as with Magnetic units). = All Solid-State Components.

* Unaffected by Temperature, Moisture, or Vibration!
Easier Starting under any condition. Increased Horsepower.
Sparkplugs last longer. Perfect timing increases engine
Efficiency and Gas Mileage up to 30%!

Quick and Easy Installation! Tested and Proven reliability.

® SATISFACTION GUARANTEED!
® Only S49% o {'VEAR FACTORY WARRANTY.
(State Make, Year, Engine Size). (Calil. Res. add Tax).
& CONVERT YOUR “C-D" UMIT TD BREAKERLESS!
“TRIGGER-UNIT" DMLY $34.95
@ Send Postcard for FREE BROCHURE Today.
ALLISON AUTOMOTIVE CO.
P.0. Box 881-X, TEMPLE CITY, CAL. 91780

'I‘he pmnt is...

IMPROVED GAS MILEAGE, MORE POWER and BETTER
ACCELERATION are Just a few of the advantages with the
Hays “Magna-Pulse” Electronic Ignition Conversion Kit.
Do-it-yourself conversion kit avai ahle fur GM , Ford,,
American Motors and
International V8
distributors. Chrysler
Products available as a
complete sgstem 1year
warranty. Ask your
dealer about Hays, or

send $1.00 for catalug ,’Cﬁ
HEPRY 5 O navs sumon mmm.

17905 SKY PARK BLVD., IRVINE, CA. 92664
MAY 1974 S67



( Gas station closed? )
EMERGENCY

These days every auto, motor home, truck, boat
and trailer should carry its own source of com-
pressed air. 12-volt Auto-Flator plugs into cig-
arette lighter to inflate any size tire in minutes,
Also air mattresses, boats, rafts, pools, toys,
ert-::.t Clgérl E‘.& inches Iugg yet amazingly delivers
up to 8. pressure, Comes with

air hose, plug and inflator attach- $2995
ments., 10-day money-back guar-

antee. Send Check or P.O. (Plus $1 shipg.)

7 5 io~Tletonr

Compressed Air From Car Lighter

W. R. BROWN CORPORATION
\ 2773 N. Normandy Ave., Chicago, lil. 60635

Whatta
shock!

P,

Buy TRW Road-Hugger deal I
L

Heavy-Duty Shock
Absorbers now—and

pay for only three...get the fourth one FREE.
Save tire wear, steer better, stop safer.
Road-Huggers are guaranteed for as long as

you own the car. Removal and reinstallation
not included.

RMRDAD-HUGGEHS
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TIRES, STEERING AND
SUSPENS'ON continued

indicators that show solid bands when wear
is excessive. Measure depth with a tire depth
gauge.

Probe cuts carefully with screwdriver. If
its tip reaches cord, discard tire.

Pry stones and other objects from tread.

Inspect valve stem for cuts.

Look for bulges indicating a defective tire.

Look for cupping, flat spots and uneven
wear—they are indicative of improper infla-
tion, improper wheel balance, front-end mis-
alignment, suspension or steering faults.

in-
spected for cuts and cracks.

Valve stems should be

While driving, be sensitive to changes in
handling. Vibration and thump signify un-
balanced wheels, front end misalignment, a
bad wheel bearing, loose steering linkage,
worn shock absorbers or worn ball joints. To
check wheel bearings, see lubrication section.
Overcoming wheel balance and front end prob-
lems may have to be done professionally.

How to check shock absorbers

Raise car.
Examine each shock for oil leaks. If you

—~ N
- \ N

/""Q |
/l’

Check shock absorber for
leaks. Replace if leaking.




High

compression. Low compression.

Which is tougher on your oil?

Using high octane fuel, high compression engines generate high heat.
Low compression engines using low octane and leaner fuel mixtures
can run even hotter. And heat is the main reason motor oil deteriorates.
Today yvou have to name your oil. By type. By SAE Grade. By brand.

Recentgovernmental regulations
aimed at controlling automotive emis-
sions have resulted in the introduc-
tion of low lead fuels. These fuels, in
turn, are made necessary by the ad-
vent of new catalytic reactors soon to
be required on all cars. For these
reasons, car makers have had 1o re-
duce the compression ratios of the
new car engines. Here's why.

Refresher course on com-
pression ratio. A high compres-
sion rotio (10.5:] is typical) needs
high octane gascline, and a rich mix-
ture of gas-to-air for good driveability.
That way you get top performance...
but a lot of unburned gasses are
passed through the tailpipe into the
environment,

A low compression ratio (9.1,
for instance) can operate on lower
octane gas and a leaner mixture of
fuel that's compatible with emissions
control systems. The results are more
sedate performance and greatly re-
duced pollution. Plus one more thing:
heat. Oil-killing heat.

How heat kills oil. As you
know, oil gets thin when hot. But did
you also know that oil can thicken
under heat? The cause is oxidation.
That is, oxygen molecules combine
with “cil” molecules to make more
complex molecules. Under high heat
conditions over extended periods, the

oil can become dangerously thick. In
extreme cases, it can become almost

ielly.

A thickened, oxidized oil loses
its ability to tlow easily through the

= % X 7 d
engine. That couses metal-to-metal
contacts. And vital parts wear more
and more. In severe cases they seize.

Two ways to fight back.
1. Change oil more frequently
Because you can't judge when oil oxi-
dation has reached the danger point,
your best protection is to chonge oil
more frequently. Your owner's manual
gives you recommendations for nor-
mal conditions. But please read the
litle notes of caution that usually ac-
compony the recommendation. Dusty
roads, stop-and-go driving, sustained
high-speed driving, heavy loads, ex-
treme temperatures are all conditions
requiring more frequent changes. Also
be sure you choose the right SAE
Grade for your driving climate.

2. Know your motor oils.

Today you have fo be specific about
motor oil. You should use one that is
refined from the best grade of crude
oil—then scientifically blended, forti-
tied and proven. There's too much at
stoke to put just any motor oil into your
crankcase.

You should also know that “SE”
is a designation for motor oil which
meets the requirements for high tem-
perature engine performance and is
recognized by the Automotive and
Petroleum Industries. We advise thot
all fully equipped cars use it.

Why Quaker State offers
quality protection. There's one
thing about Quaker State Mator Oil
that few others offer. 100% Pure
Pennsylvania Grade Crude Qil. The
world's choicest.

Then Quaker State Motor Oil is
fortified with a blend of additives, so
you can be sure that it will keep its
cleaning and lubricating powers even
when the going is o
hottest.

Remember.
Ask for this fine
motor oil by nome
wherever they care
about cars.
Quaker State.

Quaker State your car to keep it running young.
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TIRES, STEERING AND
SUSPENS'ON continued

see any shock leaking, or telltale signs that
it is leaking, replace it immediately.

Lower car.

Bounce down and up on bumper at each
corner several times, increasing length of
stroke each bounce.

Release bumper at bottom of down stroke.
Replace shock if up-and-down movement
continues for two or more cycles.

To bench-check a shock, secure it in a
vise, then push and pull it in and out by
hand.

Compare resistance of shock with that
of new shock.

Replace old shock that's weak.

How to inspect steering linkage

Raise car.

Look closely at tie rods, idler arm, pit-
man arm and the relay rod—replace any
bent parts.

Grasp and shake each part.

Replace a part if it's loose.

Check steering
looseness. Replace worn parts.

linkage for

How to check ball joints.

Note: Ball joints of many 1973-74 models
have nipples, which if flush with or inside
ball joint indicate a worn part.

Jack up car so tire is just off floor and
load is taken off load-bearing joint (in some
cars, lower ball joints carry the load; in
other cars, it's the upper ball joint—check
service data).

Place pry bar beneath tire and place hand
on top of tire.

Apply upward force to check axial play.
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Suspect ball-joint wear if there is exces-
sive motion as pry bar is pushed up and
released. A clank would be sure indication
of ball-joint failure.

Caution: Damaged steering linkage, worn
shocks and ball joints constitute serious
hazards. Take steps immediately to correct
a deficiency.

Check for worn ball joints by
moving wheel up and down.
Replace if worn beyond manu-
facturer's specs.

Firestone Tire & Rubber Co. contends that you
will get 20 percent more use from tires if
they're rotated every 5000 miles. Radials and
conventional tires are rotated differently, as
you can see here.

BIAS-PLY TIRES RADIAL-PLY TIRES

WITH SPARE

>

WITHOUT SPARE WITHOUT SPARE

Tire rotation depends on type
of tire and whether or not
you're including the spare.

WITH SPARE

1



RadJaISOO

canglveyouupto30extramiles
from every tankful of gas...

When we matched our Steel Radial
500™ against our own belted bias tire,
the Steel Radial 500 proved it could de-
liver up to 30 extra miles of highway

driving from a fillup. Ask your Firestone
Dealer or Store for the complete test
data. It'll show you how to put extra
trips into every tankful of gas you buy.

...plus a 7day, money back test ride.

You want to make sure that the tires
you choose are the radials you'll like
best. You want gas saving, plus a
smooth ride, the quick, positive han-
dling, and the steel belted strength
you've read about.

Firestone is so sure of its Steel Radial
500, that you can buy a set and drive

them for seven days, and get every cent
back if there's anything about them you
don't like. Do you know of anyone else
with that kind of a promise built into
a radial tire?

Firestone Steel Radial 500. The only
radial that's got it all. Only from
Firestone.
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ENGINE AND EXHAUST-
SYSTEM LEAKS

If your engine's using an excessive amount of
oil, there may be an external leak.

How to check for leaks

Check the garage floor for oil or fluids.
Lift car and check for oil around front oil
seal (1), timing-gear cover (2), fuel pump
(3), oil filter (4), oil pan (5), rear oil seal (6)
and valve cover(s) (7).

Tighten timing-gear cover, fuel pump, oil pan,
oil filter (by hand) and valve covers. If leak
doesn't stop, replace gasket or part. Replace
leaking oil seals.

Many components operate on vacuum—
vacuum-assist power brakes, for example.
Also, if an engine leaks vacuum, it will idle
rough and stumble on acceleration.

How to test the vacuum source

Tighten intake manifold bolts to stop pos-
sible vacuum leak.

Warm up engine and connect a vacuum
gauge to main vacuum port on manifold.

Let engine idle—read gauge.

A vacuum-gauge reading of 15 to 21 inches of
mercury is normal, but check specs because
it varies from engine to engine due to differ-
ences in valve overlap. See Tune-Up Instru-
ments section about vacuum-gauge readings.

How to verify a vacuum leak

Connect a tachometer; start engine.
Apply heavy oil along intake manifold and
carburetor joints.
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CHECK THESE COMPUSPARK

FEATURES

® increases gas milsage as much
as 20% — many Oowners report
more! Few say less.

® instant and reliable all-weather
starts.

® Tune-ups virtually unnecessary
for a3 much a3 3 to 5 years of
normal driving.

Double Suarantee
Giwe it a fair trial for 60 days and
remember our 37 month free re-
pair of replacement policy. We
will send you a refund check i
you sincerely think that Compu-
Spark does not measure up o
our claims.

g
=. "When Gaylord Electronics fhirst approached me wilh Thew Compubpark, | lgured o
¥ was just anofher CD end to put 1o the les).”
& “After the lrst 10,000 mides, | cheched my posnd wedr and plugs. They were hie
S new, 5ol decided bo o another 10 grand. | have just skipped my 40,000 mide lune-
© up and am close 1o 50,000 mdes, and | am saving over 20 percent on my gis bl
5 It's “The Best Helluva Ignition® at any price . . . Peried!
Best weshes
Tom McCakll
=
-
L 1-]
=2
o =
- =
o:
g - B etk gl i il Ao k. mia
i I} 2 |'.

GAYLORD ELECTROMICE, INC. Dept. PN SWD
TN Fomrth S0 Berbebey, LA SAT10, (A1E) BAS-0000

Full Card Mumiser

WHY GAYLORD DID IT

WE WANT YOU TO SAVE GAS' You
should get 2 20 percent smprovement
i lued mubeage with CompuSpark

LAB TESTING

Hughly respected bohn Geraghty of lobhn
Geraghly Avtomotwe. Inc . Verdugo
Road, Lot Anpeles. evabusted the Com-
puSpark and olfdied cosl 3 Sur request
He reporied

“They really surpnsed our dyno and us,
too Al thesr prace, they are unbeatable
Closest performeng wnds are cosiher,
some al 3100 or more ™

SAVE TIME —- USE DUR Z4-HOUR
HOTLINE

You can order CompuSpark from any-
where in the US A or Canada by
phone. Simply deal Area Code 415/
B43-0300.

Order CompuSpark today. You have everything to gain, nothing to lose.
GAYLORD ELECTRONICS, INC., Dept. PM/GHU, 2314 Fourth Street, Berkeley, CA 34710 (415) 845-0300

[ speratan Date

Caldorma ressdents. pledie anclude Tales lax
15 Please add 31 50 postape, handhng, shappeng

add 3200. Add an addtonal 31 00 for swmad, othermae, wel shap o 33
oo lasl @ possible
Tou can grder 24 howrs & day. 7 days & week by dabag (415) 83490300
- model_____year____ 12 volt negative groond required

Hame

and msurance bn Comada

Charge 1o my [ Wasier Charge [ BankAmpricard [] Amerscan Express Address Caty
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The front-wheel drive Subaru

Did we design it with the fu
shortage in mind?

It sure seems that way, doesn'’t it?

Some Subaru owners have written us claiming more
than thirty miles per gallon.

On the average, the Subaru gets around twenty-five
miles per gallon on regular.

The U.S. Bureau of Highways tells us the national
average for gas mileage is about 13.5 per gallon.

This means that Subaru, with its Quadrozontal Engine,

gets almost twice the national average.

And in some cases even more. Frost Dyive 9
That's our story Subaru 74

HUW,S your ]'nl]eage thESE da}'S? You could buy it for gas mileage alone.

But there's so much more.

—

BSOSl i =
See your Yellow Pagas for the dealer nﬂaresl yuu Or call, toll trea B00-447-4700. In Illmms 390-322-441‘.‘!0 Subaru
automobiles priced from $2,598. Plus dealer prep., freight, state and local taxes, if any. Subaru automobiles manu-
factured by Fuji Heavy Industries, Ltd., Tokyo, Japan. Imported by Subaru of America, Inc., Pennsauken, New Jersey.

- E"':-h o S
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ENGINE AND EXHAUST-
SYSTEM LEAKS coniinued

Leak exists if idle speed increases, idle
smooths out or oil is sucked in.
Tighten bolts; replace gasket if needed.

A vacuum hose is usually to blame for failure
of a vacuum-operated component.

How to find a bad hose

Trace each hose branching off engine’s
main vacuum source to make sure it's con-
nected securely and is straight—no bends or
kinks.

Listen for hissing.

Pinch off each hose with a pair of pliers to
find the leaker—hissing will stop.

Leaks from an exhaust system are dangerous,
so inspect exhaust parts often.

How to check the exhaust system

If you see no rusted-out section, turn off
engine and tap each part with a wrench—a
failing part will “clunk,” not ring.

Put your hand over each joint—if it's leak-
ing, you'll feel “puffing.”

How to seal joints

Loosen clamp and coat joint with joint-
connection sealer. Slide clamp over joint;
tighten—>but don’t overtighten.

Apply joint connection sealer
and tighten the clamps firmly.

If exhaust leak develops at manifold-exhaust
pipe joint (white deposits on joint verify con-
dition), remove gasket and coat joint with seal-
er before you install a new gasket.

ster starts

Dr:;in oﬂt slowdown lubrication, sluggish
S S performance and heavy engine wear.
T 9 Clean up with Castrol GTX Motor Qil.

Gastrol

For active, long life lubrication
and.superfine engine protection.
For all makes and models of cars.
20W/50 or 10W/50.

:s-.::‘.TFiDL OILS. INC.. NEWYORESNIIEL UBRICATION EXCELLENCE SINCE 1899
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Build POPULAR MECHAN- |

ICS’ little CARRIAGE HOUSE! | a a r
Simply great! A back-yard || e ]
building that isn’t an eye- 2

sore. Styling blends in with || The Seiberling Steel Radial. % f"‘”‘i“ -
mﬂst thES lt Wl" tﬂkﬁ | Tempered steel belts cushion- ’j
2 ed for a soft ride. S0 strong, a/ﬁ

-

; so steady, most people
your mower, lawn foI'IItIUTE will get over 40,000 miles
and tools—or the kids' out of it. Get the details at

: ‘ your Seiberling dealer’s.
overnight guests. Use it as And take the better road
- | on the Seiberling Steel
your Shﬂp U.l' hUmE l}f!l{?E. Radial. For the dealer
Overall outside dimensions ||  nearestyou.dialtoll-free:

| 1-800-447-4700.

10-ft. 4 in. x 12-ft. 4 in. For (Ilinois residents call
one complete set of plans | "YU YA
send $3.95 to POPULAR |
MECHANICS Dept. FA, Box |
1014 Radio City, N.Y. 10019. |
For two sets of plans (you ||
may need one for your local ||
building department) send

o) 5 Seiberling. The Better Road.

=
F

BRADLEY GT

THE 35 MPG e ‘J
SPORTSCAR | _

YOU
BUILD <
YOURSELF

FOR 30 PAGE FOUR-COLOR BRO-
CHURE, COMPLETE SPECIFICATIONS AND
ORDERING INFORMATION SEND $3.00 TO:

Designed for easy, fast assembly on a stock VW chassis. No welding BHADLEY AUTOM 0T|VE

or special tools required. The dynamically designed body is pre-finished :
in a choice of lustrous colors. The Bradley GT resembles a VW only in Dept. PHSEL{_"'EH 1'::“'51?:;: A 6o,
respect to its economy and reliability. The stock VW engine gives S B

surprising performance and handling because of the Bradley GT g O Color Brochure and O Assembly Manualg
aerodynamic body design, reduced weight and lower center of gravity. ®  Complete Info. ($3.00) ($7.00) '

The comprehensive kits include all parts, hardware, nuts, bolts and § NAME ¥
full assembly manual. The assembly manual includes over 150 photos § AppRESS I
and diagrams covering all phases of preparation and complete assembly. ]

Easily assembled on a stock VW chassis, The Bradley GT is 1§ C!TY —————STATE ap 1
fascinating and practical, blending beauty and function into a truly j HOME PHONE ( ) :
creative and exciling motoring experience. 1 BUSINESS PHONE ( ] 1

L-----‘-—------------ ------‘
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BRAKES AND
TRANSMISSION

Periodic inspection of brakes will catch a wear
problem before it becomes an emergency.
Similarly, regular maintenance of your auto-
matic transmission will avoid costly repairs.

How to check linings and pads

Pull wheels and inspect linings every
12,000 miles.

Replace shoes or pads if any part is worn
to 1/32 to 1/16 inch of backing of bonded
lining or rivet head of riveted lining.

Caution: Always replace shoes or pads
in pairs to equalize braking action.

Measure brake linings and
check against wear limits. Con-
tinued use will damage drums.

Between lining inspections, test brake system
often by pedal “feel.”

pads

To remove disc-brake
with this type of arrangement,
take out holding pins and slide
pads from brake caliper.

S76 POPULAR MECHANICS

How to check hydraulic system

Apply heavy pressure to pedal for at least
15 seconds.

Feel for firmness—spongy pedal usually
means that air’'s trapped in hydraulic system
or there's a weak hose; pedal that falls away
signifies a leak; low pedal signals the need
for adjustment.

Caution: Before testing car with power
brake, pump pedal a few times and then step
down solidly.

How to check for leaks

Inspect master cylinder.

Tighten line connections if any fluid is
present on housing, and be ready to over-
haul or replace the cylinder if the leak per-
sists.

Check all brake hoses as pressure is ap-
plied to pedal.

Replace a hose that leaks, bulges or feels
soft.

Remove drum (not applicable to disc
brakes) and pull back both wheel cylinder
boots.

Overhaul or replace cylinder if fluid drips
out.

Wheel cylinders that leak allow
fluid to run over linings, lead-
ing to dangerous grabbing.

Air in a brake system, signified by a spongy
brake pedal, should be bled.

How to bleed brakes

Check that master cylinder reservoir is
filled to within ¥2-inch of top.

Attach a hose about 18 inches long to
bleed screw on wheel. A vacuum hose usual-
ly works well.

Submerge other end in a glass container
partially filled with fresh brake fluid.

Open bleed screw.



i saved _sso.o_o and my tires mth
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INSTALLS
AS EASY
AS GREASING
A BALL JOINT

BEFORE AFTER
You shoot a miracle self
lubricating compound into
the joint. It fills the woid
area, reduces tolerance io
zero and lasis thousands
and thousands of miles.

A COMPLETE —_—
DO-IT-YOURSELF
KIT

“WORN
BALL JOINTS
CAN BE COSTLY.” |

"My car’s ball joints were loose,” says Mr. Louis
W. De Krauze of Scottsdale, Arizona. "The car
wouldn't hold alignment. | was getting some road
shimmy and the tires were wearing uneven and
too fast. | was quoted $60.00 to replace the ball
joints. Too much. Then | heard of Shimmy Stop."”
The Miracle Compound you shoot from a gun.

Shimmy Stop is installed fast & easy. It's “shot”
into loose ball joints still within the auto manu-
facturers safety limits, and it restores them to a
tight, long lasting new car tolerance. Your car's
handling improves. You save on tires & expen-
sive ball joint repairs too! Try Shimmy Stop.
Available at your favorite automotive or discount
store,

{ Do you need Shimmy Stop?

HAME

Write for your BALL JOINT GAUGE.

Send 50¢ along with your name & address
to Ball Joint Gauge, Superior Industries.
14721 Keswick St., Van Nuys, Ca. 91405

Mr. Louls W, De Krauze
of Scolisdale, Arlzona
Tostimanial on file with
Superior Industriea.

SHIMMY STOP,

from

PRI TN, ST I T AL b

ADDRESS

ciTY

T SEEM BUPTRNOR IMOUSTRIEE (HTERmAT) Cik .

SUPERIOR INDUSTRIES INTERNATIOMNAL, INC.
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BRAKES AND
TRANSMISSION continued

Apply steady pressure on pedal.

Caution: Pressure must be kept on pedal
until bleed screw is closed.

Close bleed screw when fluid in container
stops bubbling.

Top off fluid in master cylinder after bleed-
ing at all wheels.

Discard brake fluid collected in glass con-
tainer—do not reuse.

How to adjust brakes

Note- Procedure applies to cars with self-
adjusting brakes, which have been in use
since the early 1960s.

Make a number of forward and reverse
stops.

Caution: Be sure to make a complete stop
at the end of every forward and reverse
movement.

You should feel the pedal rise.

If pedal doesn't come up, linings are prob-
ably worn or self-adjusting mechanism is
frozen.

An automatic transmission will last the life of
the car if serviced every 24,000 miles (unless
the owner's manual says to do it more often).
Servicing involves draining fluid, replacing filter
and in some cars adjusting bands (best done
professionally or with manufacturer's service
manual).

How to service the automatic
transmission

Remove drain plug in transmission pan
and allow fluid to drain.

If no plug is present, remove all transmis-
sion pan bolts except for two opposing bolts
—one on each side. Loosen both of these
bolts.

Pry pan loose with putty knife and let the
fluid drain.

Remove the two bolts; then remove the
pan completely.

Drain converter by removing plug (some
have one and others have two).

Clean pan thoroughly.

Remove filter on transmission body and
replace it with a new one.
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Remove drain plug to change
the transmission fluid. Use a
wrench of the proper size to
avoid damaging head of the
drain plug.

Reattach pan.

Caution. Use a new pan gasket.

Fill transmission with the fluid recom-
mended by the manufacturer. In most cars,
this fluid is added through the transmission
dipstick tube.

2 — 0

transmission filter

Replace
when you change the fluid.



For years

Europeans have been
f 1ghtmg the high cost of gasoline
by riding on Dunlop Radial Tires.

You can do the same
on American Dunlop Radials.

Everybody knows radial tires give better
gas mileage and longer treadwear than
conventional tires.

And any one of a number of companies can
sell you radial tires. But not every company
has the radial tire experience Dunlop has. 3

We built our first Radial many years ago. FXgge
We've been building, testing, developing F{ "
better and better Radials ever since.

That's one reason why with over 150 tire
brands to choose from, 4 out of 5 Dunlop
customers say they’ll buy Dunlops again.

The Elite Steel Belt Radial.

Ask your Dunlop dealer about our 40,000 mile @ DDUNLOF Quality costs
treadwear policy. Buffalo, N. Y. 14240 no more.
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Announcing

ular Mechanics Picture-Tools -
t e handiest shop-organizers
ever designed

POPULAR MECHANICS PICTURE-TOOLS
are a great new idea to take the confusion
out of what goes where on workshop tool
panels.

The complete PM PICTURE-TOOL KIT
consists of seven big sheets (934 x 1134 in.)
of a special heavyweight paper with a pres-
sure-sensitive adhesive on the back. On each
sheet are beautiful drawings of hand tools
and portable power tools—all (74 in total)
you're likely to have in your shop. Most are
full size; the others, only slightly reduced.

Also enclosed in the kit is a blank sheet of
the same special paper, printed in an overall
color to match the tools. This sheet enables
you to design your own drawings or silhou-
ettes of any special tools you have.

Each of the PM PICTURE-TOOLS is care-
fully die-cut. You simply peel it off the back-
ing paper and apply it to the proper spot on
your panel. You can apply PICTURE-TOOLS
to any painted or unpainted wood, plywood,
hardboard and even perforated-hardboard
surface.

Later if you want to move a few tools or
rearrange the entire panel, you can peel off

the PM PICTURE-TOOLS and move them to
new locations. They are reusable!

Once your PICTURE-TOOLS are in place,
you'll know at a glance exactly where each
tool in your shop belongs. You’'ll also know
—again at a glance—what tools are missing.

Best of all, you'll be surprised how PM
PICTURE-TOOLS will instantly and dramati-
cally enhance the appearance of your shop!

Order your PM PICTURE-TOOL KIT today!
Only

— e e . . S — —— . S e S T S — —

Enclosed is my check or money order for $3.95.
Send my PM PICTURE-TOOL KIT to:

Name

Popular Mechanics, Box 1014 (Dept. PT), Radio City, N.Y.,N.Y. 10019

Address
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from the leading HOW-TO publisher .
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Want to impress your relatives, astound your
friends—and have a ball doing it? Send for this
great new edition of the famous Popular Me-
chanics Catalog. You may find yourself building
your own airplane, or a beautiful little “Mini-
Barn” for storage in your back yard, or any of
a thousand other fascinating projects. No matter
what your interests, you'll find plans listed in this
fully illustrated catalog that will set your mind
spinning, from garages to ground-effect machines,
from elaborate models to complete houseboats,
from house plans to fine little one-evening proj-
ects. The Cartalog also lists the greatest how-to
books and shop guides ever published. Order your
copy of this brand new edition today! Send only
25¢ to cover postage and handling.

Popular Mechanics, Box 1014, Depl. CO-5,
Radio City, N.Y. 10018.

| am enclosing 25¢ in coin (no stamps please) for
my copy of the Popular Mechanics Catalog.

Name

Address

City State Zip

- -
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SAFETY EQUIPMENT AND
ACCESSORIES

Your car's lighting system and windshield
wipers and washers are vital to seeing and be-
ing seen. Replacing burned-out headlights is
simple. Just remove bezel, remove screws
holding lamp and pull lamp from connector.
Replace with lamp of correct size.

How to adjust headlamps

Place car on a level surface 25 feet from
wall on which are sketched the headlight
center lines as shown below.

Place headlights on low beam.

Adjust lights to give low-beam adjust-
ment shown below.

Place headlights on high beam.

Adjust lights to give high-beam adjustment
shown at bottom.

Note: Lights of most late-model cars are
adjusted using headlight adjusting screws
accessible through bezels or using adjust-
ment knobs behind lights under hood. If ex-
ternal adjustment isn’t possible, remove
bezel to get at adjustment screws.

s |V wHiGH | HIGH Y
| inTENSITY INTENSITY
I\, AREA AREA

How to replace other lights

Parking, front signal and front side
marker: Remove screws holding lens or
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reach underneath the bumper for the bulb.

Taillight, rear signal and rear side mark-
er: Remove screws holding lens or look for
access hole in trunk.

Replace damaged windshield wiper blades by
pushing out old rubber inserts and replacing
with new ones. Service sluggish windshield
washers.

How to service windshield
washers

Clean out holes of washer lines with a
pin or thin-gauge wire.

Remove reservoir from place and pour
washer fluid into clean container.

Clean strainer at bottom of reservoir or
end of delivery hose with a small brush.

Reinstall reservoir and refill with water
or with proper proportion of water to anti-
freeze fluid for winter use.

Accessories that deserve attention include air-
conditioning, tape deck and radio.

Check the operation of an airconditioner by
looking into the sight glass that you'll find near
or on the receiver-dryer unit. The receiver-
dryer is a cylinder which stores and filters re-
frigerant. Observing refrigerant through the
sight glass allows you to determine how your
airconditioner is functioning.

How to check airconditioner
operation

Clean off sight glass.

Set airconditioner controls for maximum
cooling and run engine at fast idle.

Look into sight glass to see if there are

Sight g'ass of many
airconditioners is po-
sitioned on top of the
receiver-dryer cylin-
der. Check refrigerant
level by looking for
bubbles.
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Install This

.and Money!

Mini Fuel-Jector NOW

~-4#...Improve Gas Mileage Immediately!

This unit has saved precious fuel and money for
thousands of satisfied users. Over 25,000 units
currently in use...A few unsolicited testimonials:
A user in S. Dakota says mileage on his 1969
pickup truck improved from 5 to 10 miles per
gallon...another in N.J. went from 10 to 13 MPG
on a '72 Chevy...a Chrysler in Florida increased
5 MPG...a Minn. customer reports an increase
from 27 to 32 MPG on a 1971 Pinto...a 1965
Buick in Oregon improved from 10 to 15 MPG...
a Pa. user reports 6 more miles per gal. on his
Dodge Dart...a letter from a N.Y. man states
1312 to 17 MPG on a 1973 Pontiac...and, a
customer in Montreal, Canada wrote..."If some-
one offered me $100 for my unit and | couldn’t
replace it, | would keep the Mini Fuel Jector.”

Independent Controlled Tests by government
approved laboratory showed 16.9% increase
(copies of Test/Testimonials available upon
request). This unit is not to be confused with
gimmicks, it is a proven, precision-designed per-
formance accessory.

COMES COMPLETE with all necessary
hardware and easy to follow instructions, fits all
cars, trucks, tractors, stationary or racing
engines. No special tools required.

HOW IT WORKS —The Mini Jector is a
vacuum powered fuel controller that converts the
pulsating operation of an ordinary fuel pump into
a controlled, constant flow of gas...much like
a fuel injection system used with high perform-
ance engines.

ACT NOW. .. ™= mm B B 7. OUT AND SEND TO-J I I
' N |

SPECIAL
OFFER...

SEND $1995

"one Back sales tax). For the total amount of $
y l that if | am not completely satisfied, upon receipt of unit, | can

return it for full refund.

Guarantee

GT Performance Products, Inc.
Highway 206, Branchville, New Jersey 07826

Enclosed find: [] check, [] money order (Please check one)
(no C.0.D.'s) for

(Insert No. of units)

Mini Fuel Jectors at $19.95 each. (New Jersey residents add 5%

. | understand

BRAND 4

State Zip

GT PERFORMANCE IUnits shipped prepaid, parcel post. Allow 2 weeks for delivery.
. & & B 5 B 8B §®8 B B B J§ |

PRODUCTS, INC.
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SAFETY EQUIPMENT AND
ACCESSOR'ES continued

bubbles (use a flashlight if necessary). The
presence of bubbles indicates that refrig-
erant isn't up to full charge.

Caution: Air bubbles appearing in sight
glass when air temperature is below 70°
may be normal; they don’t necessarily mean
that system is undercharged.

Keep watching sight glass as someone
turns fan control on and off to cycle the
compressor's magnetic clutch. If bubbles
appear when the clutch is off and disappear
when the clutch is on, refrigerant charge
is adequate. Lack of bubbles during an off
cycle means lack of refrigerant.

If a refrigerant leak is present,
the flame of the propane torch

detector will change color,

An airconditioning system that needs recharg-
ing often has a leak. Before recharging again,
the leak should be found and repaired. This is
done by scanning every inch of the system
with a torch or electronic leak detector. Check
the compressor, condenser, evaporator and all
connections. A change in the color of the
flame of a torch detector or a change in the
sound emitted by an electronic detector re-
veals the leak.

When an airconditioner hose is found with
bubbles in the outer skin, however, do not re-
place the hose. It will not cause an aircondi-
tioner system failure. What you should do is
prick the bubbles to allow the trapped freon
to escape. To prevent any further build-up of
freon under the outer skin, several addi-
tional pin prick holes can be made. The hoses
a2 designed to allow small amounts of freon
to escape.

The most overlooked auto accessory that
needs regular servicing is the tape player. The
head must be kept clean of iron-oxide parti-
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cles that accumulate on it from tapes. A build-
up of deposits causes poor fidelity.

How to clean a tape head

Moisten cotton swab with commercial tape
head cleaner or isopropyl alcohol (rubbing
alcohol).

Turn on player and depress motor switch
with eraser end of pencil.

Apply cleaner to tape head and capstan.

Dry tape head and capstan with clean
cotton swabs.

Antenna trim may be the overlooked cause of
poor radio reception. You can easily adjust
the antenna trimmer to match the radio circuit
to the antenna. In some cars, the antenna
trimmer is in an access hole behind one of the
control knobs (pull off knob). In other cars, the
trimmer is found in the bottom of the radio ad-
jacent to the antenna cable and is accessible
through an access hole located in the instru-
ment panel.

Adjustment through the knob access hole is
usually made with a small screwdriver—ad-
justment through the instrument panel access
hole is usually made with a Ya-inch socket.

How to adjust antenna trim

Switch AM/FM radio to AM mode and
leave on for about 15 minutes for circuits to
stabilize.

Raise antenna of a whip-antenna-equipped
radio (on fender) to full height.

Select a weak station near 1400 kc.

Turn antenna trimmer screw until maxi-
mum volume is attained.

Early rear-window defrosters were the blower
type thal directed warm air on the rear win-
dow. The latest type, however, consists of an
electrical element either embedded in the
glass or applied on the rear glass with an
electrically conductive paint.

How to check rear-window
defrosters

Check fuse. If blown, trace circuit for a
short.

If fuse is okay, check for an open in the
circuit, a faulty switch or faulty ground.

If there's a scratch on painted-on-type
element, touch up with conductive paint.



PUBLICATIONS WORTH
WRITING FOR

Your copies of PM are
chock-full of such informa-
tion. PM publishes literally
thousands of ideas and items
each year. Sometimes, though,
it can be frustrating to find
an exact article that you re-
call appeared several months
ago.

The 1973 PM Index and
Shelf Wrapper solves that
problem. Each of those thou-
sands of items which appears
in PM throughout the year is
not only referenced, but thor-
oughly cross-referenced as
well. You can find any article
you want in seconds! Or you
can find all the articles on
broad categories such as auto
repair, electrical wiring,
plumbing, photography and
other subjects at a glance!

Best of all, the Inder is
bound into a handsome wrap-

Your Armstrong tire

dealer can help you
increase tire Il and
gasoline mileage.

Your Armstrong Tire Dealer
is an independent businessman
whose livelihood depends upon
providing you with the best

products and personalized serv- *

ice in the tire industry.
For instance, he can help you

increase the life of vour tires by

making sure that you get the =
specific type of tires for your
particular car and driving needs.
He carries an entire line of top
quality Armstrong products,
from bias ply and belted bias
ply tires to the latest in steel belt
radials. Armstrong radials im-
prove traction and, because of
their characteristically lower
rolling resistance, improve gas-
oline mileage at the same time.

For the finest tire products
and personal attention, rely on
your independent Armstrong
Tire Dealer,

Improwe gasoline mileage

AN

2

per made of heavy board.

The wrapper precisely en-

Proper tire inflation can greatly increase gasoline
mileage (and increase safety, too). However, tire
inflation should be checked when the tires are

cold. Even a short ride to your local service station can
build up heat and cause inaccurate readings. That's why

Armstrong, on behalf of your local Armstrong dealer, offers
you this precision tire gauge. A $2 value for only $1.00.

Simply fill in the coupon below. Keep your Armstrong
tire gauge in the glove compartment and check your tires
regularly. You'll get better gasoline mileage — and a
safer ride.

closes the 12 issues which are

cross-referenced in the Index,
and makes a beautiful and
useful addition to your book-
shelves.

The entire handsome pack-
age—Index and Shelf Wrap-

per—is yours for only $1.49.

— — = = = A2 value for only $1 with Coupon Below. — — — — 5

To get your Armstrong Tire Gaoge, enclose 51 and mail this coupon 10:
Advertising Department, Armstrong Rubber Company,
300 Sargent Drive, New Haven, Connecticut 06507 PAl-3

Write for your copy today!
Simply Send A Check or

—— — — —

Money Order To NAME
Popular Mechanics, Dept. 73, ik
Box 1014, Radio City, _
New York, N.Y. 10019 e e e ]
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LOOKING FOR IDEAS ON HUNTING, FISHING, CAMPING, BUILDING, TOOLS, ETC.?
CHECK THESE LISTINGS, THEN USE THE COUPON BELOW.

WORTH WRITING FOR

262. Everything to fix your car
Full-color catalog describes complete line of
Duro-Woodhill products that ean repair any-
thing from vinyl roofs to engine parts. From
Woodhill Chemical Co. Free.

263. Selection & care of radial tires

Complete catalog of Seiberling passenger and
truck radial tires has instructions on applica-
tion and servicing including rotation, pressure,
alignment, mounting, etc. Free.

264. The essential fluid

Factual, to-the-point booklet gives complete in-

formation on what you should know about the

:l:-i!'l you put into your car. From Quaker State.
ree.

265. Know your carburetor

Are you interested in knuwin% how your car-
buretor works, what causes carburetor troubles,
how those troubles are corrected? Answers are
contained in this 46-page illustrated booklet,
From Gumout. 10¢.

266. Do-it-yourself tune-up equipment

American & Foreign car spec books give full
info for setting points, gaps, compression, ete.
Also, beautiful, full-color catalog of auto in-

struments includes tachometers, gauges, timing
lights, test & tune instruments. A full package!
From Dixco. $2.50.

267. “King of the Road”

Brochure has full info on design, specifications
and engineering that make Utah Speakers the
sound kings of the road. Includes prices &
photos. From Utah Electronics. Free.

268. Go power for any vehicle

With Delta Produets’ Mark Ten & Mark Ten-B
electronie ignition systems you can eliminate
3 out of 4 engine tune-ups and increase your
mileage on any vehicle from cars to boats.
Photos, diagrams & kit info in 2 full-color
brochures. Free.

269. Not a stone is left unturned . . .

In this concise, precise, authoritative guide to
motor oil selection. Topics range from viscosity
to oil drain practices. From The Pennsylvania
Grade Crude Oil Assoc. Free.

270. Repair your car’s body the easy way

This illustrated “how-to-do-it” brochure gives
vou all the tips you need to get professional
rgsults. From Bond-Tite Div. of the Qatey Co.
10¢.

If yourcarcan't see
straight, neither canyou.

A '-'_'-{ - = \"

> i ,  So make sure your headlights are properly aimed.
When they're out of alignment — even as
little as 1° — your seeing distance can be
cut in half because they don’t deliver the
4 light where you need it.

To make sure your headlights are
properly aimed, have them checked. If
you need new lights, ask for GE “Plus 25

\ headlamps, the powerful lamps that de-
\liver light at least 25 feet further down
the road than our former standard.

If you have any other burned out
lights, there are dependable GE re-
placement lamps. You can easily in-

stall them yourself. Or have your service
——— station do it. General Electric Company,
Nela Park, #3382, Cleveland, Ohio 44112.

GENERAL @B ELECTRIC
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271. Do-it-yourself auto manual

Excellent manual gives safety tips and how-to
hints on filter changes, spark plug care, battery
replacement, tire changing, etc. From Lee
Eliminators. 10¢.

272. “What every driver should know™

This illustrated booklet is eram-packed with 85
expert ideas and tips to make your driving
safer and more fun. From General Electric
Miniature Lamp Products Dept. Free.

273. Tools for the mechanic

A new, revised hand tool catalog has been pub-
lished by Channellock, Inc. In addition to the
popular tongue and groove tpliers,_ the catalog
includes a complete line of precision pliers,
screwdrivers, wrenches, hammers, etc. Free.

274. Hi-fi for home and car

Jensen Sound Laboratories full-color catalog
gives details on home high fidelity speaker line
and brochure gives info on automotive prod-
ucts. Even the price sounds good—both are
Free.

275. High performance catalog

Colorful, new catalog shows full line of Mal-
lory equipment including latest electronic igni-
tion, race-tested coils, distributors, magnetos
and their full line of kits. Decals included. $1.

276. Recycle your Volkswagen:

Get complete information in this four-color,
30-page brochure and poster on the Bradley GT
sports car kit. It's the most popular do-it-
yourself kit in the world. From Bradley Auto-
motive, $3.00,

277. Car care everywhere

Product catalog has exhaustive listing of prod-
ucts that help your car perform and look its
best. From Mac's Ine. Free.

278. Cool your car

Full catalog & brochure tell how your car can
get better mileage, cooling, longer engine
life and comfort with a Flex-a-lite Fan. Free.

279. Get up, get out and get away
Away in a new International Scout,
Travelall or Pickup. Three full-color brochures

give full info and specs on each of these rug-
ged, go-anywhere vehicles. And they go any-
where in style! All three are Free.

280. Sports car kit booklet )

Booklet with over 100 photos gives complete
story on how easy it is to own and build your
own Laser 917 sports car from a VW chassis.
Includes basic assembly instructions. From
Elite Enterprises. $3.00.

281. 1974 Edelbrock catalog: Your guide to
manifolds

This all new 54-page ecatalog combines hand
technical tips, racer articles, research data
full specs of the entire line into one beautifully-
prepared manifold presentation. Well worth
$1.00.

282. Get yourself a turtle

Turtle Wax, the Car Care Expert, presents

“Tips from the Turtle"”, a full-color booklet on

how to care for your car, inside & out. Included

are valuable tips on waxing, washing, vinyl

t.lgp and upholstery care. Booklet plus decal are
ree.

283. New lube tips

And Techniques from Rislone. Answers to some
of the most asked questions about viscosity,
additives, sludge ang multigraded oils. Free.

284. '7T4 Radio Shack catalog

Gigantic 180-page catalog covers everything in
electronics for home & car including car tape
decks, radios, CB 2-way radios and automotive
test equipment. Free.

285-286. Two love decals & colorful high perform-
ance catalog

Send for window love decal and catalog—25¢,
or large fender love decal and catalog—50¢.
High performance catalog has product deserip-
tion and passenger car applications for mech-
anics and “do-it-yourselfer” car buffs. From
Wells Mfg. Corp.

287-290. TRW car enthusiast jacket

Wind resistant, water repellent, permanent
press white poplin with aluminum zipper. Be
sure to state size in proper coupon below. De-
cal included. $7.00.

Popular Mechanics 574
Box 1718, Sandusky, Ohio 44870

This Coupon Expires July 31, 1974

Please see that | receive the items checked below. | have enclosed 35¢ for the overall service charge, plus remit-

tance for any priced items.

O 262 [ 268 274 [0 280 ($3.00) O 286 (50¢)
O 263 O 269 O 275 ($1.00 [0 281 ($1.00) [0 287-S ($7.00)
O 264 [0 270 (10¢) ] 276 ($3.00 O 282 [0 288-M ($7.00)
[ 265 (10¢) O 2™ (10g) 0o 217 O 283 [0 288-L (§7.00)
0] 266 (52.50) 0 272 0 278 0 284 0] 290-XL ($7.00)
[0 287 [ 273 O 2r9 [0 285 (25¢)

Total items requested Total money enclosed

Name (Please Print)

Address

Town State Zip Code

(Please send cash, check or money order made out to POPULAR MECHANICS. No stamps, please.)
Note: Popular Mechanics processes your requests for the above information and forwards these inquiries to the
organization making the offer. Each company mails the material directly. Please allow 4-6 weeks for delivery.
RN EEEEEEERNERE RN NN RN RN RN NN REENNENRNARENRERANNNERRERNNENRRNRNERARARED
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BODY CARE AND
APPEARANCE

Start by finding and fixing rattles. Then trace
and block areas of wind noise. Repair dents
and rusted areas, touch up paint, clean the
interior and clean and wax the body.

How to get rid of air noises

Fasten loose weatherstripping with rubber
cement.

Inspect door for holes in sheet-metal
joints. Seal with body caulk.

Examine door-opening surfaces for solder
lumps. File down or cut off the lumps with
a chisel.

Roll up windows, close fresh-air inlets,
start engine, turn on heater and set blower
io top speed.

Cut off solder lumps and high
spots that keep weatherstrip-
ping from sealing with chisel.

inside

If air is leaking from
lo outside, you will hear hiss

with improvised stethoscope.

From outside the car, let pressure build up

inside for several seconds and then, while
holding one end of a hose to your ear, pass

588 POPULAR MECHANICS

the other end slowly around door and glass
edges. You will hear hissing where a leak
exists if air's leaking from inside to outside.
Repair area.

How to check weatherstripping

Place strip of paper between weatherstrip-
ping and door frame. Close door.

Try to pull out paper. Tight-fitting weather-
stripping should hold paper snugly.

Important: Test every frame section!

Weatherstripping that fits tight
should keep strip of wrapping
paper closed in door snug as
you pull on it

If weatherstripping is worn, replace or shim
with body caulk. But if weatherstripping is
okay, door has to be adjusted.

How to test for window leak

Close windows tightly.

Blow tracing powder along edges.

Look for traces of powder inside.

If powder is present, replace window seal
or adjust window.

— %

Spray tracing powder or chalk
dust around windows to uncover
a faulty or loose window seal.
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Chilton's Auto Repair Manual 1974. It shows every-
thing you need to know to get top fuel economy
and performance from your car. Whether it's a
tune-up or troubleshooting, the how-to-do-it facts
are easy to find, and simple to understand, inside
this giant of a book.

This is the biggest, most informative aulo repair
manual ever. Over 3000 illustrations. Over 1400
pages. Covers most American cars from 1967
through 1974 — plus VW from 1949-73. Tables,
charts, complete repair and maintenance specifi-
cations — including troubleshooting and service
procedures for all automotive systems. The latest
emission-control service technigques also are
covered. An all-new Carburetor Section gives com-
plete data on adjustments and service needs of all
U.S. car carbs, Operation and hardware of the lat-
est seat-belt safety interlock systems are de-
scribed, too. There's even a comprehensive sec-
tion on the Wankel| rotary engine.

New 1974 models included are: Ford Mustang II;

American Motors' new Matador line; Buick Apollo;
Jeep Cherokee: Chevy's Cosworth Vega.

Get more mileage and save dollars on repairs with
Chilton’s Auto Repair Manual 'T4—the ultimate
book for the automotive do-it-yourselfer. Buy your
copy wherever automotive books are sold. Or use
the coupon to order directly from us.

TO:CHILTON BOOK COMPANY

Dept. PM574, Radnor, Pa. 19089

Send me—_copies of Chilton's Autp
Repair Manual 1974 at $10.95 per copy. I'm
adding 94¢ to the price of each book 1o
cover handling and shipping costs. (Pa. resi-
dents add 6% sales tax.)

My check/money order for is enclosed.

Mame
Address
G”}"

Slate




BODY CARE AND
APPEARANCE continued

How to repair dents

Use an auto-body plastic filler.

Prepare surface by sanding damage until
paint is removed to bare metal—make di-
ameter of sanded spot at least 1 inch larger
than dent.

Drill ¥& to Va-inch holes V2 inch apart in
dent if it's deeper than 2 inch.

Apply plastic filler.

Spread with rubber squeegee and mold to
contour of area.

Let harden.

Shape spot, using a grating tool.

Sand with No. 36-grit production paper;
then with 80 or 100-grit sandpaper.

Paint.

How to repair rust spots

Break off rusted pieces.

Sand with No. 16 or 18 grit sandpaper.

Press adhesive-backed aluminum tape
over hole.

Caution: Make sure edges hold.

Cover with auto-body filler.

Apply undercoating spray to underside.

Paint.

How to touch up paint

Consult car's identification plate for paint
color number.

Buy right paint and compatible primer.

Wash area thoroughly—wipe dry with
soft, clean cloth.

Caution: Once spot is clean, don't touch
it.

Sand spot with No. 44 wet-or-dry sand-
paper sloshed frequently in clean water.

Dry with clean, soft rag.

Mask surrounding area.

Apply primer.

Let dry and sand lightly.

Apply finish coat by holding spray can 10
to 12 inches from surface and using quick,
smooth strokes.

Note: If you've never applied spray paint,
practice on tin cans. Also see How to Paint
With Spray Cans, page 112.

Let dry for a week. Then rub lightly with
auto-body rubbing compound.
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To keep your car looking new, vacuum the in-
terior often and get rid of upholstery stains at
once with auto-upholstery stain remover. Tc
keep the outside in mint condition, use a high-
quality body cleaner and protective compound
(cream, liguid or wax). Vinyl-top cleaners are
available. Other cleaning compounds make
short work of tough stains, such as tar and
road oil, and you can buy car-washing soaps,
when water isn't enough.

Tips on appearance

1 Instrument-panel chrome plastic strips
with chrome rubbed off can be refinished
using 3M Pressure Sensitive Tape No. 426.
See your auto-parts supply dealer. Tape cov-
ering marred strip looks like the real thing.

[0 To get hard-to-remove stains such as to-
bacco or film off interior glass, buy some GM
glass cleaner (part No. 1050427) from a
dealer. It does wonders.

] Want to change a vinyl top's color? Kits
at auto paint-supply dealers contain cleaner,
paint and finish. Paint should be sprayed on.
One manufacturer is Young Paint and Var-
nish Co., 1 South Ave., Fanwood, N.J.

] Black, red and blue upholstery that fades
can be restored, but prevention is easier.
Park in shade when you can. To bring back
luster, use an upholstery spray paint. Sears
stocks one kind. GM has a dye called DyNu,
available at its dealers.

[0 To reduce glare reflected back off metal
dashboards of older cars, get an acrylic
lacquer paint and flattening agent from a
supplier of auto paints. Add the light-ab-
sorbing flattening agent in a 1 to 3 pro-
portion to the paint. Mix well and apply
with a sprayer available from the supplier.

[0 To remove a bumper sticker, soak it with
gum label solvent available from stationery
dealers. Then carefully work sticker from
bumper with a sharp razor blade.

[ Can you repair a scratch in a windshield?
If you can draw a fingernail across the
scratch without having it catch, the scratch
can usually be polished out. See a glazier or
do it yourself by rubbing with jeweler's
rouge you can get or order from a jeweler,
or lapidary supply shop.
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the turtle's back.
Pound it with precipitation. Slap it with sleet. Slash at it with salt.
| sueeR i un'“*“’: Gash at it with grease. Dash it with detergent. Everything bounces

off the turtle’'s back. . .especially sunlight. Super
Hard Shell Turtle Wax forms a shield that won't
break up and a sheen that won't break down. In
Super Liquid or Super Paste, it goes on easy
and stays on hard. Slide a shell on today. Get
cracking—and your car's finish won't.

anything else is mock turtle



Tried and true. A nice quality these days.
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THEY RIDE THE HAILSTORMS
{Continued from page 140)

fied executive jet operated by the National
Center for Atmospheric Research (the
Boulder-based government agency coordi-
nating the NHRE work) tops the storm and
“bombs” the cell with instrumented drop-
sondes from a special belly rack.

Wim Toutenhoofd’s job is to fly through
the storm’s lower levels while a technician
in the rear seat photographs water droplets
and collects graupel, or soft hail, in a bottle
on the side of the sailplane’s canopy.

Bill Carley heads the cloud-seeding opera-
tion. He flies for Atmospherics, Inc., a Cali-
fornia weather-modification firm with eli-
ents in many parts of the world, In Hail
Alley, Carley’s cloud-seeders use electrically
fired flares, which cost $12 each from the
Navy ($25 on the open market) and last
30-45 seconds.

Twin-engine Piper Aztecs fly close to the
cloud base, in search of the strongest up-
drafts.

“Generally, once the cloud is well organ-
ized, you'll have what we term an inflow
shelf,” explaing Carley, “It actually does
form a shelf, and you can get the aircraft
above it and find an area of relatively
smooth air with significant updraft values.”

It can be a rough ride. Carley, who has
seeded thunderstorms in Kurope, Afriea and
the United States, says no region has big-
ger, meaner storms than the American
Great Plains,

None of the NHRE fliers has bent an air-
plane as vet, but G-meters have recorded
gust loadings well above the Aztec’s design
limits. Even so, Carley’s crews carry no
parachutes, contending that they get in the
way.

The season runs from mid-May to mid-
August, and Dr., Swinbank and his assoei-
ates then have the balance of the vear to
assess the data they've gathered to date. So
far, data has been disappointingly scant,
That’s why the researchers are hoping for
a bumper storm crop this summer.

The weather scientists are anxious to
come up with answers to a number of im-
portant questions: What happens to a
seeded storm when it shakes off the effects
of the silver iodide? Does it rain more or
less, hail more or less, or drop bigger or
smaller stones? Does seeding reduce, in-
crease or have no effect on total precipita-
tion? Does the iodide residue cause harm at
ground level?

Ask half a dozen eastern Colorado farm-
ers what they think of the operation and
you're likely to get half a dozen different
answers. Not all favor the project. But then
—farmers are a notoriously independent
breed. * k&

NEW COLOR TV TUBES
{ Continued from page §3)

sent all the major tube innovations on the
market today (with the exception of Pana-
sonie’s Quintrix, which may or may not be
considered a major innovation): a Sony
114°, 17-inch; an RCA nonmatrix, slotted-
mask, 15-inch; a Toshiba matrix, slotted
mask 13-inch; a Magnavox with RCA’s 17-
inch slotted-matrix tube; and a GE non-
matrix, slotted-mask 10-inch. As a standard
of comparison, I also borrowed a Zenith 17-
inch, conventional-dot matrix set. The
Zenith, Magnavox, Toshiba and Sony pro-
duced four of the sharpest and brightest
TV pictures I've ever seen, though the Sony
was not quite as bright as the first three.
The two nonmatrix, slotted-mask sets, the
GE and RCA, were not terribly impressive
in any respect, with coarse-grained, soft-
focus pictures. (The RCA 17, which I didn’t
have, should be as good as the Magnavox;
RCA is considering a matrix version of its
15-inch slotted-mask tube, and it's easy to
see why.)

What's next? More in-line, slot-mask
tubes, for one thing, with some interest, as
least, expressed by virtually every major
manufacturer but Panasonic. (Panasonic
seems more concerned with equivalent im-
provements in conventional tubes; in addi-
tion to Quintrix, they're working on a tube
with about five times as many dots as to-
day’'s round-dot screens, claiming that the
finer dots allow two times finer resolution.)
Philips of the Netherlands and Sylvania
have tubes which warm up in five seconds,
eliminating the electricity-wasting preheat-
ers of today’s “instant-on” sets, and using
about 20 percent less power when the set
is on, too. Several labs are working on
single-gun tubes which will require no con-
vergence and no screen grid.

And on the far, far horizon are picture
tubes that aren’t tubes at all, but flat, solid-
state displays using LED, or liquid-crystal
displays, or possibly some entirely new tech-
nology. But don’t expect to have one of
these in your home for at least another 10
or 15 years, *kk
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GOVT. SURPLUS

and other bargains

SAVE to 90%
Send for this catalog

The world-famous Airborne Catalog. Fully illus-
trated. Contains 1000's of bargains in hydraulics,
electrical, marine, automotive & hardware items
...and moral A must for mechanics, machinists,
hobbyists, sportsmen, inventors, etc. Send 35¢ to
cover postage & handling. In a hurry? Send $1 for
airmail delivery. Must include zip.

SALES CO. pept. P74
8501 Steller Dr., Box 2727, Culver City, Ca, 90230

. Batisfying world-wilde cusiomers since 1945 J

. . - SWISS OR AMERICAN

3 I"nigoe, modern ®weazey Sysiem stans you making
'I,| :I‘L-'],lﬂh_ right away. hrnallu;n skill step hy step 3l
home jn zparé lime. Diploma awarded. Free

4 sample lesson. No obligation

s j CHICAGO SCHOOL OF WATCHMAKING

MAKE Y5 $12 AN HOUR AT HOME

Let Me Prove It To You FREE!

I'll show you how Plastic Laminating at home,
spare time, can give you as much as $12 each
hour ¥you operate. Table-top machine sets up
anywhere, Easy. Fun. No experience needed,
Wea furnizh eversthing. We'll even help finanes you.
Xo house-lo-house selling. Orders come by mail,
Write for facts FREE. No zalesman will call,

IIIHEI ELECTRIC, Dept. L-2-DE, 1512 Jarvis, Chicage, IL 60626

[AUCTION—$ ACRE

PROPERTIES at below market prices. Examples:
160 wooded acres—330.25: city home—%£181.00. Only
pay TAX ARREARS. Throughout 17.8.A., Canada.
Buy from government. NO MIDDLEMEN. Every type:
lakefront cottages, farms, building, ete. Free informa-
tiom, pictures. Tax Sales, P.0. Box 695-M. Rouses
Point, N.Y. 12574

tt.’four Uw siness
@ Filing Saws

Start a steady repeat CASH
business in your basement or ga-
rage. Earn £5 to 88 an hour in
your sparctime! Execllent prof-

itzin zaw sharpening business!

Automatic Foley Saw Filer,
vasy to operate, files com-
hination =aws, hand, band,
and cireular saws, No exper=
jence needed, H. C, Deibert
wrote us: “Sinee I got mv
Foley Filer & vears ago, I

]L.‘.i\'\" .-n'r-r:ldwl -'l}‘i EAWS {.‘i.ﬂ.‘h.
day gince I started.™
Every saw you sharpen brings
more customer=, "I rented a two-car
garage amnd have all the work I
can do,” writes Charles II. Smith.

WE FINANCE YOU

Foley will help you get started with minimum invest-
ment! No franchise fee! No experience necessary!

Send Coupon for Free Information

__-__—--__-___-____ﬂ

1 FOLEY MAMUFACTURING CO._ .
543.4 Foley Bldg., Minneapolis, Minn. 55418 |
I send FREE Information and Easy Payment Plan. |
I
I Name I
1 Address 1
City State Zip 1

L-_-_----—__- — . —

170 POPULAR MECHANICS

u';.'l- 2]5.. Fox River Grove, IIL iﬂﬂil_
I-N-V-E-N-T-0-R-S
WE NEED INVENTIONS

Sell your imvention for cash—need money for Patent?—Are technical
problems holding you hack? Universal Inventions has helped in-
venters all over the world—just like yoursell—why not you? Inventions
provide the magic spring-board te sudden riches. REMEMBER, we
either sell your invention or pay you a cash bonuws. Write for details

UNIVERSAL INVENTIONS, Dept. i3, Marion, Ohio 43302
$178.00 WEEKLY

Working One Hour Daily
In Your Own Business
¥ FREE BROCHURE 4
FAS * Box 13130, Dept. PM-5
Son Antonio, Texos 78213

FIND BURIED TREASURE

Powerful electronic detector finds burie
fum' silver coins, etc. Write or call for
ee catalog. Dealer inguiries
invited.

— Fimancing l lable
Phone day - night (713) 682-2728

RELCO, Dept.p-3

““ISTEN IN" T0 POLICE - FIRE RADIO CALLS IN YOUR CAR!

WORKS wiih ANY CAR—Porable or HOME
RADIO! Jusi PLUGS in—%o wirlng—3 minuie
hookup! Switches instantly from regfular radio
o ALL POLICE-FIRE-—EMERCENCY-TAXI—
STATE-QOV'T 2 way radio calls! Works Every-
where—Anytime! Dual Band 36-40 & 150-175
MHE. 2hould last for years!
sEIn uIET szm feash Ck M0 and pay posin

" $12.90 COD posiage oOF #cd
214.0% for PPd el in USA, COMPLETE with Antenna sand Plug in to
B Y N WY ‘SACK TRIAL $0LD ONLY Difecs 1rom
Fariory—at E!u-p =pecinl price, W TRIALBULE ONLY Tirecs from

WESTERN RADID DEPT. BFM-S HEARMEY, HEER. GAS4T

KEY RING -

GUARANTEED TO LAST THE REST OF YOUR LIFE!
Aircraft cable strength, featherlight weighl.
Mo-acciden! twist lock. Holds 20 keys Great for
luggage, pet |.D. tags too! Buy several Only $1.00-75
each. llustrated catalog free with every order.  //

Send 51.00 to: Adam & Eve ol
D?l.PH-I. 105 N. Columbia -
P.0. Box 2556, Chapel Hill, N.C. 27514

“CONTINUOUS SHELF BRACKET

“ensatjonal new I in 1 continuous
shelf bracket for your garage, bsse-
menl, workshop or business, Made of
;-.-111:11:«-4 steel with B unched
sles for 1 x 12" shelving. Stronger
than conventjonal brackets, economi-
11 and easy to install.
| S$2.50 per pair. Add £1.25 post-
e and handling for Arst palr
plus 50¢ for each additional pair.
Calif. residents add 5
Tax. Monsy hac L
THE VILLAGE SHOPPE
724 M. Lake Strest
Burbank, California 915032




® OPENS & CLOSES
® |[LLUMINATES

® SECURELY LOCKS

. - .. ANY GARAGE WITH
UPWARD ACTING DOORS
®* Wood, Metal, Fiberglass

GARAGE
\ DOOK
(e SAFETY

® Sectional or one piece .
® Up to 20 feet wide L

THOUSANDS IN USE!
Shipped PP or UPS

door
Free

OPERATOPR

tively locked
® EASY INSTALLATION in two hours ® SAVE up 1o
509 direct factory purchase ® GUARAMNTEED one year

Brochure HEL PMATE Equipment Co., Box 217 PM, Baroda, Mich. 49101

Written in easy-to-understand language by experis in the ser-
vice field with illustrations and diagrams! Acclaimed by in-
structors and professionals alike! How to diagnose and repair |
refrigerators, air conditioners, washers, dryers, ranges, dish-
washers, vacuum cleaners, motors, water heaters, coffeemak-
ers, hair dryers, food mixers, can openers, electric irons,
floor polishers and many others. Also. fundamentals of solid
stale, selling up a shop, using test equipment and a lot
more. Only $2.65 to $4.90 each!

SEND FOR FREE DESCRIPTIVE PRICE IJST

CHAROUS & HIEBEHG.I.LL IHC 5841 MONTROSE. CHICAGO 60834

locksmithing and key making
PRACTICAL UP-TO-DATE COURSE — ONLY $7.95 |

Teaches you how to pick locks. de-code,

make master keys, repair, install. service,

ete. New sellzinstruction les=ons for gvery

handyman, homecwner, Ccarpenier, mes
chanic. =ervice station operator, fx-it shop, |
hardware dealer. gunsmith. 53 easy illus-
trated lessons. Full price only §7.85 posts
aid. Satisfaction or refuml  Zuaranbeed.
Mail erder today!

NELSON-HALL CO., Dept. GEW-2
325W. Jackson Blvd.. Chicago 60606

A Busnu-:ss OF YOUR OWN

REPAIR HYDRAULIC JACKS

Earn whcle you learn 5t koms. Millions of jacks in gas and aulo service
stations, ruckeng fems, body shops. nggers. Tactones and farms need
wervicing . . . mast of which you cam Pearn to repar. 'We thow you
HOW. Start spare Time in pour basement of garage. Big opportunity far

mechanscs. ACT NOW!  yyritg for folder PM-5. and fres bonus affer

HYDRAULIC JACK REPAIR MANUAL CO., INC.

G.F.0.B0X 3 o STATEN ISLAND, N.¥. 10314
LEARN

nonsiins: UPHOLSTERY

AT HOME! SPARE OR FULL TIME. ..

MEN & WOMEN ALL AGES! Send for free book on learn-

J\' MONEY in spare or full time. No experience needed, no age or

';;.- educational limits. We show you how and provide EVERYTHING

meeded to starl: (1) Home training covering all phases. (Z) all

teols and & big fumiture kits for practice. (1) free supplies,

frames and materizls to build $300 worth of famiture, youss to

hep or “Ir. Write TODAY for big free upholstery cameer bool Mo
wn, no salesman will call. Yeteran Approved.

HWEHH I.IFHIJI.STEI\" INSTITUTE, B‘-l}l E?B EPM Orange, Calif 91’155‘9

PUMP DRAINS pools, cellars, Iaunﬁrjr tubs
IRRIGATES — CIRCULATES — SPRAYS

Heavy duty ball bearing pump. All metal, rust-
proof Type XB. stainless shaft. Use ¥ HP or
larger, 1 HP 1,200 GPH 60° high or 3, 000
GPH 25° well. 5,200 GPH max. 144" in;

ing to reuphelster chairs, divans, footstosls, all furniture tor BIG ,

1* out. Belt or direct drive. $17.95
Type P won't rust or clog. Bronze bear-
ing. To 2,400 GPH. 1° in; 34" out. $11.93

LABAWCO, Box 40, Belle Mead, N.J). 08502

p'pd cash with order.Money back Guarantee. .

RADIO
CONTROLLED 59995 !

ind ® SECURITY door posi-
' CONVENIENCE in-car control of

nt and ay row
when closed

81 Toledo
e Jrl '- in the vital
johs—

1me
H-IF.{F'EI }' M..Lh:hl T OF '!UUI{

hly n B .-'1-r|: weaeks
Bt Fut rr-u.: |

i |{ iven. Jo

i
as "

I SCHOOL OF ﬂllm“lu

t. 50-1.  Teledo, Dhio 43

u:_u *mun.t.dh Se
@ o el n
. 018TT

NOW for big ne
G. . spproved. Hl'{)‘?

Mini-Dozer has great
power, maneuver-

ability. Save on

gasy-to-assam-
ble kit—7 to 16
hp. Thousands sold
for gardening, haul-
ing, dozing, mowing. 20
attachments. Dozer Kit Catalog
- 50c; “‘Build-it-yoursell” Plans
— %5 (refunded on any purchase).

STRUCK CORP., Dept.PM54,Cedarburg, Wis. 53012

f. vonc's. 2 Motoreycle Mechanic

® Make good money in cycle shop or start home business. gy
Special cycle tools and test instruments included.

Age

Stale Lip
l bll’ H AMERICAN S3CHODL OF MOTORETCLE REPAIR
4500 Campus Ov, P BO54, Hﬂln-:lrt Beach. CA 52663

fi é}' ggg/&f

day
easily
ower or both

T —— -

L

g,-ff{ i
jl".t .f.{’_f" § gk
Mon-polluting Rugged

Attaches Simple to operate

Padal, o Range 15 to 50 miles
; Order oniy if your cycle hos hand brake

SEND S129.95 M ¥Y.5. Hes dents incl., 89~ fam
SPECIFY FOR BIME or TRIKE 25%5 Must accom-
pany C.0.D0, arder. Batteéry Mol Incl.

Available Locally
FALMER INDUSTRIES Dept.

Iu lm: 707 Union Station, Endicott N Y. IS?M

lEARH GUN REPAIR

at home in spare time — quickly

Send for book for full facts
APPROVED FOR VETERANS
MODERN GUN REPAIR SCHOOL

g = == Dept. PMG, 4225 N. Brown Ave.
Scottsdale, Ariz, B5251

Runs on 3¢ o

B Training Gunsmiths Since 19461
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FIX LAWN MOWERS
oo pronm, [ |NDETROIT APRASYEDS ACTORY GLLOSEOUT!
AsCing 184 na-
book by F. Pet P . = I |
gives :.f:u Thee i::;fln . .I. A “ H 5 - ""frﬂ l Aln PISTOL s 95
o 1 ) = & | (withFree can of pellets) ppd.
OVER 125 ILLUSTRA.- Original equip- ~ @ Tanxs 1| shoots both peliets and darts. This fine, well
TIONS show how to | ment type poly, § | made .177 cal German air pistol is just the
Uoale SO i, now available in auxiliary tanks lichet for target
i A i - B for pickups. Increase gas capac- 0| of'yarmints
4 8 g hlades, ete. Fxploded [ ] ity 40 gals. Far superior to metal, Accurats H‘; co2
e ) d:;;_inn are extensively I complete hEiden. rl-;o boay w?lrk 1 'Hﬁilll‘lll

u | necessary. Easy 1 hour installa- .

l:;?TH#E;::IHE ﬁn::..ﬁn ”"!;_é”"r’;" 1‘1"'5 | i tion—Truck discounts pay for i m"i’:’.‘m"‘t’ih

e P R g Vo s tanks in a short time. Two tanks, 1 ﬂ.:u 4

pames, where to obtain replacement paris. ] brass valve, hose, complete. i ‘.::1 Suppl

E‘Irn':n‘:l’l.hIJI}:’.I'I.mIpI:jluﬂnh::ul.':H'T“ﬁ e " Meets Federal Regulations. Iirlilul- Uupl p;'.“ ppd

1liil‘l'l_lllll=l’rl.,_TH' the H."I.!"ﬂ'l'l:"ljnllxl{1L ﬂ; [ FlﬂﬂUF EHUIP“EHT ﬂll IHt+ ' {Secret leather holster, $2.95 ppd.) .|

I.-.\.:-‘:N MOWER REPAIR. Hush only | Dept. PM-574, P.0. Drawer C § | 600 Deluxe Pellets, $2.40 ppd.

P08 i BR6_benciivg: n 100N ] 1) Hewitt, Texas 76710 g | 20 steel Darts $2.00 ppd.

EMERSON BOO KS, INC. Dept. 493A CALL TOLL FREE £00-433-2386 AIR PISTOL, Dept. PM-5

Buchanan, Mew York 10511 L - ... - - - - - - ‘_ ﬁ?i#&?ﬁ'ﬂ‘é“.’i.ﬂ'bgﬂ?
PORTABLE STEAM CLEANER . -
Sham o 00 socone | Just a few quick ; NEW STANLEY STEAMER

STEAMS AWAY WRINKLES

s Torrifie for freshening all
your elothes—never Jemvi-s
a shine. Automatieally
shuts iself off. 3 Year Guaraniee & L.
Approved. Heautifully Built, Packaged and
| Priced at SH.05 with  Lint Hrush &
Presser  Roller,
J.R. MICHELS COMPANY
5528 W. Parker Awe. Dept. 15TS
| Chicage, 11l. 60639

am: steps and . . . |

flight

- - —

NEW DESIGN ' 'BUILD YOUR OWN cmoig

!
| |
“An“"l "G | L -%“ctﬂﬂ\r rmoLoecl
Think of it1 A few guick steps ond 1 F,-.,i: = - FimERcLASS]
MACHINE | | Bhoistratoras | g
Mew you con safely enjoy thiz greol 1 53

i (a complete FREE |

LOW COST ® HIGH PROFIT | | | nex sPon o Hang Gliding — but || “icince kit TRAILCRAFT, WC. S*7*-°%i

safety begins with airworthy equip-

Now, you can quickly sharpen « Hand Saws ment. Free-Flight offers o proven ro- !_.-,':f_.".“'f.-‘:’-'.f.':ﬁ':“-'f.' Kansas 660 @ -
& Clrcular Saws * Knives » Scissors » lce Skales galle-type hang glider of the highest | | —

= Chain Saws  Rolary Mower Blades » Hedge | auality. You can pay meore, but you [

Shears » Tools « Clipper Blades * Paper Cutiers. can't buy better. Write for free cota-

Do a more professional sharpening (oo and log or send $5.00 for complete sel

make more MONEY SErVING your ComMunItY of plons. Free-Flight Systems, 12317

Gompiete factory schooling and promotional Gladstene Ave., Sylmar, CA 91342,

ads. Wrile for hiteérature

'nem h-lilnn—-...hﬂro?-rhlr
A

PO, Box 21 6- Dealer Inquiries Invited.

DIGITAL: THEORY. DESIGN,

110 VOLT AC GENERATORS CONSTRUCTION

. EREE!!] POWERFUL MUSCLES FAST!
il e lirs. H A ey - X - &
60 eyclen. Fanhelt Arives e ratorn, il L OGI C Fantastie New Diseoveries ia the seines of

e ABO000 et T © Bedicam. our method will add inehes of pow-
$75.00; J000-wait S115.50: J0dHwatll Jfl | erful museles to arms, ehest, shoulders &
legs. Learn seerets on trimming the waist

$141.80; Self-excited X genoerators need
o battorics—X 1 200-watl $95.00; X3500- SAMPLE COPY $%1.00 with ultra-modern methods—fast! —Results
Guaranteed! Send for free brochure. Universal

watl $151.00, sipaid. ETTE
B s !ﬁgﬁtcz5gWSL » Bodybuilding, Box 485-M1, Dearborn, Mich.
Tnu‘. PUHER@ patent pending WALDWICK, N.J. 07463 48121.

115 volts DA 5000-watts, 30 amps from
your car's allernator. Guarantesd 20
years. Install in ten minutes. Operales
all power tnols. Are welding, fast bhatlery
charging. Any like device By any name
s an infringement of our patent pending.
All coplers are notified. Be safe, buy from
the inventor and developsT. 5$25.00 post-
pald. Attractive dealer plan.
VIRDEN PERMA-BILT COMPANY ¢ dwaiers as wrder et
P.0. Box 7160 PM, 2821 Mays WRIST ROCKET * Mig., Inc \;35
Amarillo, Texas 79108 | P.0. BOX 4718

GENUINE ITALIAN %2 ALMOSTA W
LOCK BLADE FOOT LONG! § T ——

owN WATER WELL™
51-00;“

SATESFACTION
cgamamtTLOED

(Y A K
DEEPROCK EEY-
C}F’ELI!-CA,ALA.EIEED1

BEAT SOARING MEAT PRI
RAISE TROUT & CATFISHIN Y

WRIST ROCKET
AMERICA S
HITTING SLING

Epsge 335 0. - 233 fot

Regular, above pround or wading during
the # months you do not swim, Finger-
ings o pan sige o0st ik per b, & 1 hr
time weekiy, Use nulomimthe feeder; leayve
unattendsd for & weok., Only 54.85 ppd.
Check or M.0n Complete instructions to:

SOUTH COAST TROUT & CATFISH FARM
.Lna. lilil

P.0. Box 1117, Inglewoed, Calif. S0308

) irror-polished guality blade opens instantly
and autcmatically locks securely into genuing

horn handle. gUJLT TO LAST A LIFETIME!

“$ER95 ITALIAN LOCKBLADE, Dept. PM-5
- £8-85 val WP PPY 4535 Huntinglon Dr. So. Los Angeles 90032




IMPORTED ) ’

LOCK BLADE
KNIFE
ONLY $275 each

9" Overall Length
5" When Closed

position to
prevent acci-

Locks into ‘
dental closing. |

® Sharp and Razor sharp
Tough tough stainless
» Stainless steel blade for re-
liable use and hard,

Steel Blade

P long service. Money
back in 5 days if not |
satisfied. Send $%$2.75 |
plus 25¢ to cover post-
age and handling.

WESTBURY SALES CO.

P.0. Box 434, Westhury, N.Y.
11530 Dept. L-5-PM

PLANS _AND _mmucﬁl f

FOR

Go Kart ......... $2.00
Mini Bike ...... $2.00
Mini Car ........ $3.00
Pedal Boat _..,.. 00

$4.
12'" Sail Boat ... .54, I |
Snowmaobile Sleigh $3.00

Mini Jeep ... ... £3.00] |
Mini Vehicles Plans
Dé'ﬁ;m.rt'.l'.f:. Hox D3
- = azy. N.¥. 13821

Build POPULAR MECHANICS'
little CARRIAGE HOUSE! Sim- | |
ply great! A back-yard building
that isn't an eyesore. Styling
blends in with most homes. It
will take your mower, lawn
furniture and tools—or the
kids' overnight guests. Use it
as your shop or home office.
Overall outside dimensions 10-
ft. 4 in. x 12-ft. 4 in. For one |
complete set of plans send
$3.95 to POPULAR MECHANICS
Dept. FA, Box 1014 Radio City,

NEB GUARANTEES IMMEDIATE, LASTING
RUPTURE RELIEF
(==l OR YOUR MONEY
%’4’. W BACK IN FULL!
b A S iy s sironger, happier e, Wear
%\; 2 Web for streng support and Lsting
/ i reliet of reducdble inguinal rophae, I
nol completely ssticfied, retwm within
30 days for full retund of punchase Pt
Wirite for FREE bask on rugture care.
NG WEB TRUSS ooyt pm-s Hagerstows, wa.
Compiete plams & specs
on how to buikd or
buy - dist. prices on
parta, kiks, G,
& raw TR

Send 52 for DUNE-BUG pkg, to:
Box S87PS5, Azusa, Ca. 51702
Ph (213) 334-0334

test Self-Defense System

Known to Man! FREE Brochure re-
veals Self- Defense Techniques,
Send to: Universal, Dept. M
03, Detroit, Mich. 48239

GRANDFATHER CLOCKS
SAVE

BUILD YOUR OWN
FROM OUR

x SEMI-ASSEMBLED
. CASE KITS

t;fé ! We are the ONLY producer
'-" of COMPLETELY MAND-

CRAFTED semi-assembled
clock kits! Major assemblies
carefully fitted and joined
by experienced cabinet-
makers. (Mo powser tools re-
quired.
* Highest gquality imported
German movements
®* Tubular or rod chimes
* Moving moon dials
= Kits for wall & mantsl
clocks available
* Templates & case plans

Bend 50+ for eoin plele
evifal g

H. DeCOVNICK & SON,
P.0. Box 68, Dept. M54
Alama, Calif. 94507

—_—

pe:lt of a:hiﬂ?' ideal

or extra heavy duty ser-

| SHOGK

| structions, Send $3.00
{1 T—

{ ADVANCE RESEARCH co.

| ——— i —— . S 7
vice. 100% puaranteed
._'_PE_ Box_l??i‘a. St.__Luurs. Mo. 63102

————— —

| FLEET TESTED OVER I 0,000 MILES
Used world wide on all
i REPAIR
and safe. Requires no
special toals o skills. In-

Works every sunny day at no cost!

Used all over Isreal, and parts of
i Europe. Easy to build from readily
¢ available materials. All

¥ E PLANS, (with variations). Send
. $3.95 with name, address, & Zip to:
Norway Engineering Co., Dept. P,

N.Y. 10019. For two sets of
plans (you may need one for
your local building depart-
ment) send $5.49.

i
T ¢ 2110 Pontius Ave.
gl {1 Los Angels CA S0026

| & complete line of gual-

SILVO !

(BRAND NAME)!
TOOL

I
CATALOG |
8 Thousands!

of excitingi
tool values!:

Stanley, Skil, Thor. Wen, Disston, Wiss, |
Welliaw. Dremel, Plumb, Huot, Kennedy, |
l:hann-ihoﬂ:: Rockwell, Helois, Vike-Grip, 1
Crescent, Rigid, Pony Clamps, Unimat,
Faredom and many other Mationally ad. |
vertised brands of Tools & Supplies. We ]
ship Coast to Coast at prices Mard to Beat.
Send 51.00 for our big 1968 page tool |
cataleq today ]

|

I

Silve Hardware Co., PM-74
107 Wainut St., Phi

Iadeiphia, Pa. 19108

lliFIPEl SA\:UI:GSI“FIW:L Finest.
All types. DIRECT save up
to HALF! No salesmen. Sold b

AIR MAIL on HOME TRIAL. Fil:‘E

oy ML ~ vy
Sepulveda, Cal. 91343 il

I NENECT T

FIBERGLA

FOUR CANOE MODELS—
12" to 18" HEW HKAYAK
and DUCK BOAT MOD-
ELS. We also offer you

ity boating accessories.
SEND FOR FREE
LITERATURE TODAY!

RIVERSIDE CANOE CO.
P.0. BOX $585-PE, RIVERSIDE, CALIF. 92507

uekITY@SPLiTree
ENDS WODD SPLITTING DRUDGERY

New low cost COMPACT MODEL... for
farmers, camps, cottagers. 10 ton
ram, 2 cycles per min., splits
logs 25" x 18~. Carried in
car trunk, placed up-

. right or hung for stor-
with gas and oil 7 28e. For details write:

PIOUA ENGINEERING. IX... Dept. P, Bax 805 Pigua, 0. 45356
INCREASE YOUR GAS

) 9 P

Specify- Domestic or foreign
*reduces engine wear * pravents
oil dilution *quicker starts* filters
fuel "eliminates engine jerking at
all speeds *smoother idle *allows
full fuel flow *reduces carburetor
wear *no special tools necessary.
Send check or money order, we
Pay postage, handling.NoC.0.D.'s

Commerce Consumer Products

Lo raslings of any metsl from
- cast fron, down to lead
' s and zine. Availahle in elzes

| fmm 115 to 2B5 1be. RED

=+ BRASS., Complete units
h =% furnishoed with all sizes,
='ai Rend 25¢ for elrcular,
KANSAS CITY SPECIALTIES CO., INC.
Dept. P-S, P.O. Box 193, M idd leton,

Wisconsin 53562

PO 80X 1491 - DALLAS, TEXAS 75221
[ OUR FOUNDRYETTE” BLAST FURNACE | (U.S. AIR FORCE, TOYOTA MOTORS )
. ‘ Honbwinte eaad® .| | | & MOST JAPANESE CAR MAKERS
T L B | BUYASTRO SHIELD*

“World's Finest” Auto Polish
A single quart gives a car up 1o 36 months
ru:rlntnd brilliance and protection.
I HI’ available through your dealer,

RD VISCOUNT CORP.
\Dent: PN-54, Brookiyn, New York 11230
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POPULAR MECHANICS

IFIED ADVER

Rate: $2.20 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
oftice by the 10th of the second month preceding date of issue. The next available issue to place
an advertisement in America's No. 1 Classified Section is July. The closing date is May
10th. Send remittance and order to H. E. Kappel, Popular Mechanics, 224 West 57th Street, New

POPULAR MECHANICS

ork, New York 10019. Please make remittance payable to Popular Mechanics.

York, .
;ml MECHANICS

WHEN ANSWERING ADVERTISEMENTS PLEASE USE THE ZIP CODE NUMBER

AUTOMOEILES

MIDGET CARS

“BREAKERLESS CAPACATIVE DISCHARGE
IGNITION. Eliminate tuneups—plug
changes—forever! SPECIAL:  $64.95.
Custom-fitted. Guaranteed 50,000 miles.
Brochure. MAGNE-TRONICS, Box 15295,
Phoenix, Arizona 85060."

WANTED: | Will Pay Cash for ald AUTO-
MOBILE SALES l:l.'lll.’l'!lis {like you picked
up free at Auto Shows!). Also Want Au-
tomobile Photos (Toys), David Ficken, Box
%&5’ %h lon, N.Y. 11702 Telephone: (516)

As Much As 37% MORE FUEL OQut
Of E-.rer{ Gallon Of Gasoline You Bu¥i Mini
Turbo-Charger installs in seconds, fits all
American and Foreign cars. Money Back
Guarantee. 114 95 pnstpmd J. A. Smith
and l:;nmﬂa 23-17 21st Street,
Astoria, New 'Yarl: 1110

2412 MILES PER GALLON with a big
V-8. How? Info $3.00. Box 32, Highland,
Mich. 48031.

POINTS And Condensers, He Duty
For All U.S. Cars. $2.00 Per Set. Number
Cylinders, Year and Make. Hulme, 932 5.
High, West Chester, Penna. 19380.

AUTOMOBILE SIXTY SECOND TIRE FIXER.
No Tools—MNo Jack—Dealers Invited. Sam-
goe And Details $3.98, Trial Case $30.00

ld Warne, 6922 Congress, Detroit,

GAS THEFT PREVENTED By Inexpensive
Whole Car Protection. Free tails:
Eglllgan. Box 6197, San Jose, California

CAPACITIVE DISCHARGE IGMITIONS. DIS-
COUNTED. Rodgers, Son (PM), Box 3583,
Anaheim, Calif, 92803,

MEVER POLISH YOUR CAR AGAIM! Mew
Product Restores and Retains_Finish In-
definitely. Guaranteed. Send $7.95 Today!
gnus Royce, Box 11608, Santa Rosa, Cal.

SAVE GAS! up to 6 mi Per Gallon! New
Mo Cost Patent Pending Easy Carburetor
Modification. 100% Guaranteed! Instruc-
tiuns $3.00. AM.S., Box 486-E, Osseo,

Minn. 55369.

SAVE GAS modify Carburetor. Easy instr.
2. “Astro™. Box 275, Thornhill, Ontario,
anada. (2002)

GAS SAVING TIPS proven methods guar-
anteed to increase your gas mileage
SAVES you money! $1.00—Armstrong, 1
Worton Bivd., Cleveland, Ohio 44124.

PATENTED License Plate Security Lock-
ing Device, for Sale or Licensing.
James swersen. 402-45 Street, Brooklyn,
New York 11220.
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STANLEY STEAMER MINI ENEGINE™ 2-4
H.P. with Piston Valves and Stephenson
Link. “DETAILED BL IIEHIIII‘S" £10.00 To:
W. J. Ryan, 1912 Sunset Ave., Waukegan,
1. 60085,
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ALTERMATOR/Generator Rebuilder's
Course; includes Tooling & Test Equip-
ment; Write: Hedelund Engineering,

P.0. Box 2127, Sepulveda, California 91343,

AIRMASTER Gas Saver Fits All Cars,
£14.95. Airmaster, Lenora, Kansas 67645.

YOUR AD IN POPULAR MECHAMICS WILL
BE SEEN By More than 5,000,000 active
buyers for your products and services. It
costs only $2.20 per word., And, if you
wish to run all or part of your ad in bold
capital letters—you can do so for as little
as ?52 per word additiuna1 Act now! Send
your Classified ad to: POPULAR MECHAN-
IL‘.S. CLASSIFIED DEPARTMENT, 224 WEST

STTH STREET, NEW YORK, M. Y. 10019,

AUTO SUPPLIES
AND EQUIPMENT

CORVAIR Parts—Save'! 25{ For Large
Catalogue. Clark's CORVAIR Parts, Colrain,
Mass. 01340.

PARTS: Army Jeep and truck parts.
Spare Parts & Equipment Co.. P.0, Box
751, Lexington, Kentucky 40502,

IGLIT Continuwously Indicates Ignition
Performance. Helps Tune too. Q-ARC,
47876, Los Angeles, Calif. 90047.

NEW GASOLIME-SAVING DEVICE!! Easily
installed, transferred (all cars, trucks)—
$9.95—Details, illustrations. Sunnyside,
Box 165-PMS, Lynn, Massachusetts 01903."

AMAZING GAS SAVER For All BIG Ford
Products. $4.00 Postpaid. ITl.'IIlI'!El 502
School, Clarksdale, Miss. 38614

SPEED-THROTTLE CONTROL for your car.
20% better mileage, effortless luxury, driv-
ing safe. Releases automatically by touch-
ing brakes. One hour installation on en-
gineside firewall, $17.95. Performance,
422 Sanford Rd., Westport, Mass. 02790.

“CAR AND BOAT POLISH™ Last up to 30
Trips through Car Wash. Send $3.00 for
18 month supply plus 50¢ postage and
handling charges—or Write for Free Sam-

le. oney Back—Written Guarantee,

omas E. Robinson, 1985 N. Cardigan
Pl., Hoffman Estate, 11l. 60172.

GASOLINE SAVER—PHASER—Guaranteed
to increase ézasuline mileage ula ot 25%
Patented and test proven. Easily ins!nrls
on any car, truck, etc. Send $19.95 p
;!111.5 R, Box 2084-D, Pasadena,

YW OWNMERS! Save. Repair your own
fuel injected engine with our computer
sensor analyzer. Identify bad computer
sensors, improve performance and mile-
age. Information 50¢, refundable with or-
der. Enarg; Engineering Consultants, Box

'Cal?lf.

10147, 5t. Petersburg, Fla. 33733.

ANTIQUE FORD PARTS. Illustrated Cat-
alogue $1.00. Mark Auto. Layton, New
lersey 07851.

MOTALOY Ring Valve Job while you
drive, $6.00-Two-5$11.00. Guaranteed.
Andris, Box 34237, Department 226C, San
Francisco, California 94134,

DEPENDABLE Service Since 1951). . . .
RING valve Job $6.50 (Two—$12.00). . ...
Guaranteed! . . . MOTALDY, Grantham,
Penna. 17027

REVOLUTIONARY Auto Air Conditioner
You can build for under $50. SAVE s
FREE Detailed Information. Space %n
Research Co., Dept. PM5, Box 770,
Columbus, Indiana 47201,

ENERGY CRISIS MOTORING An Interest-
ing and Informative Publication for_the
Concerned Motorist. Send 00 To—
CASHIER PUBLICATIONS, P.0. Box 791,
Hillside, N. J. 07205.

FREE TUME-UP CHARTS And Catalog with
every Order $2.00 Value. Power Pak Tune-

 Kits contain heavy duty ventilated
Points, Condenser, Rotor, Lube, Guage and
Full Instructions. 6 Cylinder $6.95, 8 Cyl-

inder $8.95, High Performance $10.95 add
50¢ handling. N. J. Residents add 5% Sales
Tax. Power Ignition, P. Box 711,
Englishtown, N. J. 07726

HOMEMADE VYapor Injector. Increases
Mileage. Instructions. .0 Yidmar

Craft's, Freeburg, ILL 62243.

“humble HUMMMER" MNew Process for
Balancing Wheels ON CAR. Safe, Simple,
Sure, Swift, Repeatable Kit includes easy
illustrated mstructmns lifetime tools as-
sorted weights for E wheels, Car Kit/
$£13.00. Trucks/$17.00, postpaid. Specify

Rim Types, Regular;M:g King Arthur's
ggagg ree, Box 6, Moss Beach, Calif.

DON'T OVER SPEED. Electronic device
quickly installed—signals at dll‘fafent
speed setti;nugs—l.':nmp ete plans, ;3

35 W

Unit, $39.50. Akron Pro u:ts.
E::hange Akron, Ohio 44302

TOWING Rig Complete $395.00. Jeep
Winches $99.50. Steam Cleaners $297.88.
BEJAY, 4144 Glencoe, Venice, Calif. 90291.

GASOLINE From Trash. Info 25¢. Doyle,
S}ngﬁtnnriﬁge, Montclair, New Jersey

THREE Descriptive methods for fast and
safe gasoline transfer, $£1.00
Cashier Publications, P.0. }'91
Hillside, New Jersey 07205.

(i and inwed wn Rert page)




AUTO SUPPLIES
AND EQUIPMENT

{Continuved from preceding page)

THE Real Gas Saver. Operates Light
When Using Excess Gasoline. $14.95. 50
Ways To Increase Mileage 4009%'" $5.00.
ﬁna:uma.n, (X], Box 16046, Kansas City.

issouri 64112,

FREE! LEARN HOW TOD FIX YOUR CAR.
Learn ‘‘How To Do a Major Engine Tune-up,"”
or “How To Fix Your Iim ion, Engine
Brakes, and Front End."" BERGWALL [:I]Lﬂﬁ
—S50UND FILMSTRIPS are available for
your FREE uwse at thousands of local
Schools or public Libraries. Complete in-
formation from BERGWALL PRODUCTIONS,
Inc., Garden City, New York 11530,

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS
AND SUPPLIES

INTELLIGENT Motorcycling. Expertly pre-
pared 64 ge illustrated booklet, ex-
lains all about fun, safety, Economy, be-
re you ride, 50¢. Pabatco, Sherman
Plaza, Athena, Or. 97813.

CLUTCHES, Brakes cnunlinfs for Bikes,
Karts, Recreational Vehicles. Free Catalog.
Globe Transmission 3354 Clearfield
Street, Philadelphia, Pennsylvania 19132.

HONDA, $25.00. Other bargains. Send
gl;;mﬂuturscnutar. P443, Bend, Oregon

MOTORCYCLES, Accessories! Bicycles,
Motors! Discount Catalog, 25¢. Lorenco,
Danville, Illinois 61832,

MAKE Your Bicr:le Electric, Plans $2.95.
Kielian, 130 Drake, South San Francisco,
Calif. 94080.

BICYCLE PARTS CATALOG. Gold mine for
hard to get foreign and domestic parts,
tools and accessories. Send $2.00 for this
big 81 x 11 inch 160 page catalog. Re-
fundable if not completely satisfied.
Wheel Goods, Dept. ), 2737 Hennepin,
Minneapolis, Minnesota 55408.

HANG-GLIDER designs. Wright Brothers,

Chanute, Pilcher. $2.00 @. Catalog 50¢.
Conover Products, RR-1, Toddville, lowa
52341.

BUILD A ‘"FLYING VOLKSWAGEN!" The

Teenie Two, an ali-metal plane. It's a chal-
len irugl project made from materials and
parts that are readily available in any
metal-products shop, Package includes a
booklet of instructions plus the plan
sheets, Price $35.00. Send orders to
Popular Mechanics, Dept. HE, Box 1014,
Radio City, N.Y. 10019.

SPACE, ROCKETS
AND ASTRONAUTS

AMATEUR ROCKETS—Two Mile Flights
—Free Information. LBJPM, Box 158,
Duluth, Ga. 30136.

FLYING Saucer that Really Works. Draw-
ings $5,00. 100 Horsepower Small Vertical
Wind Motor. Drawings $5.00. Gravity
Motor. Drawings 55.00. Spaceman, (Z),
Box 16046, Kansas City, Missouri 64112,

BOAT-FRAME KITS, PLANS, FULL SIZE
PATTERNS especially for amateurs. Easy,
roven methods include step-by-step pic-
orial instructions. Sail—lets—Inboards
—— Qutboards — Cruisers — Houseboats —
Hot Boats—Hydroplanes and many more
from B’ to 49', Also complete supplies and
accessories—fiberglass, bronze SCrews
and nails, hardware, sails, spars—"How-
to’" Books, Send %1.00 for HUGE MNEW
112 page catalog. GLEN-L, 9152 MP
Rosecrans, Bellflower, California 90706.

CANOE HKits—Wood Canvas, Molded Fi-
berglass—Free Catalog, Trallcraft, Inc.
Box GOGREG, Concordia, Kansas 66901

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%. No sales tax, Boat
Plans. Catalog 25¢. FrEi%ht prepaid. Stiles
Boat Supply, Box 11P ., Linden Ave.,
Mantua Heights, N.J. 08051,

CAMDES! Kavaks! Factory Direct quality
kits, from $30.00. Many different models.

En:;va;l I‘tu#lu.. ﬁrun%:st tgns:{:ntili:?
materials. ree 1nerature, po craft,
HOVERCRAFT Box 636-P. Allentown, New jersey D8501.

fvag. FREE Catalopue—plans, patterns: Ca-
designs, _ Photos. " Informatlon: TS | noes, sailing canoes, kayaks. 14-17' trail-

Universal Hovercraft, 2611 182nd Place,
Redondo Beach. California 90278,

AERO-CAR Amazing Hovercraft built eas-
ily with ordinary tools, Lawnmower en-
gine power. Carries one man plus, Hov-
ers, flies forward, backward. Sideways
over land/snow/water. Complete construc-
tion plans and brochure, $5.95. Aerp-
Erﬂugﬁgis. Box 511BPM, Clinton, New Jersey

“YELLOW JACKET"—an air-cushion ve-
hicle! Hovers at 5 inches on land or water
and Eoes up to 50mph. Plans available for
$15.00 from Popular Mechanics, Dept. HE,
Box 1014, Radio City, N.Y. 10019.

éﬂ BOATS AND TRAILERS

GAS Motor Attachment for
Plans $2.00. Go-Bykco,
56579.

GO-KARTS Factory direct low as $19.95,
Send $1.00 for catalog and complete set
of plans and drawings. Schmieder Motors,
RD #1, Doylestown, Pa. 18901.

WOW!!! TRAIL-BIKE PLANS 51.00. MAKE
YOUR BICYCLE ELECTRIC Ride 5¢& Day.
Plans $2.00. Mr. WIZZARD, Box 204,
Roselle, illinois 60172.

s

HANGLIDER DIRECTORY: Plan Catamﬁ;
samples: magazine, newspaper: Self-
Soar Association, Box 1860, Santa Monica,
California 90406: $2.00.

BUILD—One-Man Jlet helicopter. Easy
Inexpensive. Detailed plans, drawings—
$5.00. Helicraft, Box 7153, Baltimore,
Maryland 21218,

Bicvcles,
Rothsay, Minn.

AVIATION

BE A Government licensed aviation me-
chanic, Practical training. Free Informa-
tion. Aero Mechanics School, Dept. PM-
Igfﬂ%lpal Airport, Kansas City. Missouri

AIRBOAT Propellers,
Mounts,
sions.

Engines, Hubs,
Supplies, Corvair, V-W Caonver-
Removable Airdrives. Cata'o
$1.00, Banks-Maxwell, Box  3301E,
Ft. Worth, Texas 76105.

JET Engine Plans. Info 25&. Doyle, 310
Glenridge, Montclair, New Jersey 07042,

ALL About Ballmninﬁ, Handbook $3.00.
Aerostation, Box 141, Long Sault, Ontario,
Canada KOC 1PO.

AVIATION SURPLUS BIG CATALDGUE
al.uu refundab’e). Box 1 PM2, Spring
rove, Penna. 17362,

BOAT KITS—PLANS AND PATTERNS—
FRAME KITS: World's Largest Line. Over
300 Designs for the Amatewr Builder in
Plywood, Ferro Cement, Foam Fiberglass.
Send $1.00 for Large Catalog Which In-
cludes Cruisers, Deep-V's, Runabouts, Hy-
droplanes, Trailer Sailers, Motor Sailers,
Multi-Hulls, inboards and outboards. Also
Available for $1.00 Boat Bullders Guide
and for $7.00 Amateur Boatbuilding with
Plywood, Ferro Cement and Foam Fiber-
lass. To: Clark Craft, 16-P Agua Lane,
onawanda, New York 14150.

FIBERGLASS BUII,DEES MATERIALS. l_lnw-
est Factory Prices in Cloth, Matt, Roving,
Resin, Epoxy, Foam, Mails, Fittings. Send
$1.00 for Literature (Refundable) or $2.00
for Literature plus Booklet on Moldmaking
and “How to Fiberglass". Clark Craft,
16-P1 Agua Lane, Tonawanda, N.Y. 14150.

BUILD YOUR OWMN FIBERGLASS BOAT
Over 1000 amateur built now afloat. Send
%1.00 for a catalog listing 50 designs to
77 feet, Power and Sail, Send $4.00, re-
ceive catalog {:Ius complete building pro-
cedures-over 100 photos to Clark Craft,
%5-115% Aqua Lane, Tomawanda, New York

- :

PLANS. Canoes, Kayaks. 25 Famous De-

signs, Catalog. Riversports, Box 1393,
Eugene, Oregon 97401,
SOLAR POWERED BOAT! Stamped ad-

dressed number 10 envelope. Box 357-B,
Lakeside, California 92040.

able cruising sailboats, Quicksilver. 255A
Shamrock Bivd., Venice, Florida 33595,

NEW 1973 Qutboards . . . Top Brands 6
HP, 5288 .. 18 S41B . 40 5565 50
£728 65 Electric $958 . . . 85 Electric
$1,098 ALL SIZES . . . Scott-McCulloch
Parts . . . Handling 50¢ . Electra
Marine, 610 Merrick Rd., Lynbrook, New
York 11563.

FIBERGLASS Canoes, Kayaks, and Duck-
boats. Many exciting models. Easily as-
sembled kits. $49.95 up. Free Literature.
Riverside Canoes, Box 5595F, Riverside,
Calif. 92507,

FREE Catalog, Kayaks, Canoes, Plans,
Kits, 36 models. QOutdoor Sports,
1213-P. Tuscaloosa, Ala. 35401.

300 BOAT Designs. Plywood, fiberglass,
ferro-cement. Gntalugx‘;t Powerboat (2)
160 pages, £1.50, ilboat, 76 pages
%£1.00. Marinecraft, Box 161-M, Brighton,
Mass, 02135.

CAMPERS AND TRAILERS—
KITS—PLANS—

BUILD YOUR OWN RV with GLEN L Com-

onent Hits, Plans and Full Size Patterns.
REE CATALOG. Campers, pickup covers,
fifth wheel trailers_for domestic and im-
port trucks, Travel Trailers, camping trail-
ers. van conversions. SAVE! EPAID
FREIGHT SPECIAL! GLEN-L, 9152 PM
Rozecrans. Bellflower, California, 90706.

NEW. Plans and Building Manual for
Folding Camper Traller, Bolted Chassis.
Details 25¢. 0. Pannell, 9023 McNair
Drive, Alexandria, Virginia 22309.

BUILD PM'S ‘BOONIE BUG' Based on a
VW chassis! Smart-looking with its gleam-
ing red exterior, build-it-yourself ‘‘Boonie
Bug" camper is a smooth-rider on the
highway and a rugged mountain cat on
back trails. Sleeps two adults with room
to spare for one or two youngsters. For
large, detailed plans and complete instruc-
tions, send $14.95 to Popular Mechanics,
Dept. HE, Box 1014, Radio City, New York,
NY 10019.

MARINE EQUIPMENT
& SERVICES

MARINE Engines, conversions, parts.
equipment. Catalog Free! Stokes Marine
Industries, Coldwater, Michigan 49036,

FREE 112-Page Camping, Marine Color

Catalog. Laacke & Joys, 1439 N. Water,
Milwavkee, Wisconsin 53202,
BOAT Kits. Molded Fiberglass, Save

maoney-assemble yourself. Factory molded
sections bond into one-piece craft, 20
models-14' to 32' Cruisers, Runabouts,
Sailboats, Accessories, motors, trailers.
Easy terms, Free catalog. Luger, Dept.
BC-74 3800 West Highway 13, Burnsville,
Minnesota, 55337.

CONVERT Auto engines to marine. 68
Page Catalog, 50¢. Lehman Manufacturing
Company, 800 Elizabeth Avenue, Linden 4,
New Jersey 07036.

BERKELEY JET DRIVES SIS Take 3—25
HP. List $168.00. Closeout $52.50 prepaid.
Wilcraft, 350  Whitney, Rochester,
New York 14606,

{Canf inged on nwert page)
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ATHLETIC AND CAMPING EQUIPMENT
BODY BUILDING COURSES AND TENTS
KUNGFU—Self defense. lllustrated in- | . FREE Camping. Book of 3000 free sites.
structions, $3.00. Chow, 2129 Southport, ?ﬁf‘"' inform, Box 643, Crand Forks, NO
Chicago 60614, 01.

KUNG-FU Free Literature, $£1.00. Refund-
ed Upon First Order. P.0. Box 1755,
Honolulu, Hawaii 96806.

POWERFUL Muscles fast! Free brochure.

Universal Bodybuilding. Box 4327-C,
Dearborn. Michigan 48126.

“GIANT Arms.” Dr. Young. Revalution-

discovery. Inguire. ucho, Box

a
1?’59-!?. Chicago 60690.

KARATE—Complete Instructions. Illus-
trated, only 51.25. Bales Co.. 650 Metcalf
P.M., Escondido, Calif. 92025,

“INSTANT™ Karate!! Develop Black Beit
equivalency in 60 days or Refund! $2.00,
Phenoministics, Box 281, Gresham,
Oregon 97030.

ARMS, 18-20 Inches In 90 Days or Re-
fund! Revolutionary Arms Specialization,
3.00 Complete!! Phenoministics, Box 281,
esham, Oregon 97030.

FREE Outdoorsman's Catalog. Features
Outdoor clothing, boots, tents, packs,
hunting, fishing, hiking Equi ent EOv-
ernment surplus etc. Satisfaction Guaran-
teed. Write for free copy today. P & §
%*ﬁ-'_; Dept. P-5, Box 45095, Tulsa. Okia.

CAMPING

MAKE Big mone
Cavies, Chinchillas
Keeney Brothers,
17345,

raising Rabbits.
r us. Catalog 50¢.
New Freedom, Pa.

PETS—EIR CcA
HAMST EI‘-I:I‘Q-.S‘I !'I't"!|I

PETS, Reptiles, raccoons, skunks,
squirrels. Catalogue 25(: Trails End Zoo,
St. Stephens, 5.C. 29479,

LIVE Seahnrses. marine specimens,
aguarium Enhes Illustrated catalog
35¢. Marine, 158-5, Ft. Lauderdale,
Fiorida 33307.

ALL Qutdoor Families should have the
new Iﬂo-page Remington *“‘Outdoor Tips"
book. Send $2.95 to Outdoor Tips, P. 0.
Box 432PM, Bridgeport, Conn. 06601,

ﬂ,,

FISHING, TACKLE,
LURES

HORSES, LIVESTOCK

“HOW TO TRAIN HORSES'—FREE book
telis how to break, train, make mone
with horses. Beery School, 1105 Pleasa
Hill, Ohio 45359,

ELECTRICAL SUPPLIES

FREE CATALOG—Fishing Tackle, All Top
Brands Plus E!titlnf ecua!tias ﬂﬂered
Only Here. Netcraft Inc.. 0, Dept.
PMCL. Toledo, Ohio 43513

MASSIVE Arms Fast!! Sensational New
Course, $2.00. Greenline, Box 627,
Monterey, Park, Calif. 91754.

HUHCHAKU, The Hnst Formidable Karate
Weapon of Self Defense, Develop Skill
Today. Send $10 per set plus 75¢ handling.

EARTHWORMS, LIVE BAIT

BIG Profits Raising Worms_ Soilless
g.-ztggd, Three Oaks, Dresden, Tennessee

EARN Money raising fishworms for us!

THOR Karate Health Supplies, Rte. #2, | Exciti Is free! 2
Harbor Springs, Michigan 49740. czﬁ;‘;nﬁul. ﬂTE::.ls! ?El::ﬁl!. Oakhaven—38
WEIGHT Exercising Equipment, send 25¢ HYBRID Redworms: 5000 - $12.00:

to cover postage for illustrated catalog.
Exercising Egquipment, P.0. Box 662,
Holyoke, Mass. 01040.

20,000 - $24.00. Postpaid with Raising
Instructions. Brazos Worm Farms, Box
4185, Waco, Texas 76705.

ELECTRIC MOTOR SUPPLIES! Equipment
Plans! Modequip, Box 7266, Kansas Cily,
Missouri 64113.

BATTERIES, GENERATORS

BATTERY Reconditioning Kit, includes
malds, material, instructions. Apex
Enﬁlnﬂnng Jmu Ramona, Atascadero,
alifornia 93422

ENGINES, MOTORS

STANLEY STEAMER MINI ENGINE For min
car, 2-4hp. with piston valves. Looks Like
real Stanlw Steamer engine. Blueprints
£10.00. W. ). Ryan, 1912 Sunset Avenue,
Waultgan "Iiinois 60085.

FEAR No Bully! Master Authentic Chinese
Kun, Unbeatable Technigues! Defeat
Within Seconds Any Attacker Including
Giant Judo-Karate Experts. Free Details By
Air Asia's Greatest Master. Leonefu
(M1/52) 119, Anderson Road, IPOH,
Malaysia.

KUNGFU Manua! on Poison-Hand, Death-
Touch %$2.29. Manual on Fighting Like

Cobra, Tiger., Dragon, Leopard, Snake-
.25. Green Dragon KungFu F’illn'fljtii'li 4
Iinois

iety, 4350 N. Cicero, Chicago,
60641,

KUNG-FU, HKarate, judo Books. Fight-
ing Weapons. Films. Giant Brochure-$2.00.
Green Dragon Fighting Society, Dept.-PM,
4350 N. Cicero, Chicago, lllinois 60641.

SPORTING GOODS
& EQUIPMENT

OUTDOORSMEM!! Free New Fishing-
Camping Catalog! Write: Aubrey(A-25%,
Normandy Beach, New Jersey 08739,

TRAMPOLINE Klt tH! T:rnm 6" x 12’ Com-
mercial Duty 516 Prepaid. “Teco™,
Box 706, Matthuws, Hnrh‘i Carolina 28105,

700 PAGE Catalog low direct factory
prices, fishing, Hunting, Archery, reloading
Camping. Send $1.00 Refundable. Herters
Inc., Dept. CPM, Waseca, Minn. 56093.

FREE Wholesale Catalog, Lure Parts,
Molds, Blanks, Reels, Archery. Finmspnrbs
{ME), Toledo, Ohio 43614,

ARCHERY Lowest Discount Prices. All
brands. Orders shipped same day re-
ceived. Money-back guarantee. World's
Largest Supplier. Free catalog. Anderson
Archery  Corporation, Grand Ledge,
Michigan 48837,

FREE Literature. Profitable Business
Raising Fishworms. Crickets. We Teach
vou how to Raise and Sell. Write today.
Carter Fishworms, Plains, Georgia 31780.

FROGS, FISH, REPTILES

WINDING Data, 275 motors, £1.25. Data
Company, 512 Kensington, Kansas City,
Mo. 64124,

STEAM Engine Kits, Catalog-Handbook
£1.00. Reliable Industries, New Baltimore,
Mich, 48047.

$20,000 POSSIBLE Raising Bullfrogs!
Details Free! Bravco-A, Box 696, Temple,
Texas 76501.

REWIND Car Generator for 110 VAC.
Power Plant Plans £2.00. Schmauss, 1228
East Cass. Tampa 33602.

HUNTING,
GUNS, DECOYS

PELLET GUMS for fun or serious target
shooting anywhere. Giant selection. Fin-
est models. Satisfaction Guaranteed.
New 100 page catalog free (§1 wvalue).

Write ARH, Dept. 15, Grantsville, WV
26147.

/! POULTRY &

GAME BIRDS

QUAILS, Incubators, cages. supplies
catalog. Marsh, 14216 Brookhurst,
Garden Grove, Calif. 92643.

PHEASANTS, Quail, Waterfowl, Chukar,

Turkeys: Eggs, Chicks, Started Birds.
Poultry. Catalog, 50¢. Northwest Farms,
’"fg Box 3003-PM, Portland, Oregon

RABEBITS—CHINCHILLAS—FUR
BEARING ANIMALS

RAISE Chinchillas. Guaranteed income,
Catalog $2.00—refundable. DeShon
525"5?'.:!“"3' Route 2H, Roanocke, Indiana

rabbits

£500-51000 MONTH Plan raisin
itry-PM,

for us. Free details. White's Ra
Hudson, Ohio 44236.

FREE CATALDG. Fishing Tackle, Archery
Hunting and Camping Equipmenf. Lowest
Prices. Cabela's Inc., Dept. 5-22, Sidney,
Nebraska 69162.

SAVING'S galore on hundreds-of-thou-
sands of mI?Dr brand sporting ﬁ"nds. 1974
Catalog %1 ﬁl:fun bl Ha!sun.
531 West Vermont, Phoen M:nna 85013.
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RAISE Rabbits Successfully by knowing
Facts. 48 Page lllustrated Book describing
25 Breeds. Housing., Breeding, Feeding,
Markets, Marketing, etc. cents.
American Rabbit Association. 36 Arba
Building, Bloomington, lllincis 61701.

EARN 510,000 Yearly ﬂlh‘.inzz
Wool and Breeding Stock. Details 25¢ coin.
ggtslg‘aican Angora, Malta 12, Montana

ROTARY STEAM ENGINE. Build with
Lathe, Drill Press. Scale to Suit. Prints
Details, Photos, $5.00. Mize Experimental
Eggﬂes 8714 152 st. E., Puyallup, Wash.

MACHINERY, TOOLS AND
SUPPLIES

CHAIN SAW CHAIN, guidebars, saw
ﬁarts sharpening equlpment Top quality.
uge savings! Free catalog. Special offers.
Write today. Zip-Penn, Box 43073-A77,

Middletown, Ky. 40243.

THREE PHASE From Single Phase. Par-
tial/Full Power, Automatic/Manual Start,
Muitiple Motors, Fast Reverse, 120/208/
240, Use Standard Available Parts. Com-
plete Instructions. $5.00. CONVERTERS,
1234 5. First, Arcadia, Calif. 91006.

METAL Cutting Lathes, low as $33.8
Taig, 15048 Proctor, Industry, Calii

SAMDBLASTERS, $32.50—%749.50, Free
Catalog—Truman, 1330 Market,
Youngstown, Ohio 44507.

SMALL Foundry furnaces. Supplies. Free
literature, Pyramid Products. 3736 South
7th Avenue, Phoenix, Arizona 85041,

1400 CATALOGS Listed and Described!
Sources for YTHING Imaginable!
Rush $2.00. MASTERLDG, Box 24413-(VE),
Oakland, California 94623.

END Mills. Lathe Milling Attachments:
Information. Potter, Box 73, Cedar Rapids.
lowa 52406.

MAXIMAT, Unimat Lathes. Metals.
Cutters. Micrometers. Catalogue 50¢.
Gampbell (PM), 1424 Barclay, Sprmgﬁel
Ohio 45505.

(Cenlinged on nert page)



MACHINERY, TOOLS AND
SUPPLIES
(C'antinued from preceding page)
COUPLINGS, Collars, V-Belts, Gears,
Chains, Clutches, Tools, Bearings, Free

Catalog. Globe Transmission, 3330 Clear-
1;5“#32 treet, Philadelphia, Pennsylvania

CASTERS And WHEELS, heavy duty
swivel and rigid for carts and dollies. Im-
medite Delive Free Catalogue, Caster
Corporation, 4 31 North Damen Avenue,
Chicago, Ill. 60625.

SINGLE Phase Runs Three Phase Mo-
tors. Secure Electronics, 32 Warren,
Waban, Mass., 02168,

12 GROSS Mixed Machine Screws $5.95.
5 Gross Larger Sizes $9.95. All Kinds of
Assurtments Muts, Bolts, Screws, Wash-
ers, Taps, Dies. List 50¢ refundable—First
Eégga Mutty Co., 15765MS, Fairfield, Conn.

WELDING, SOLDERING,
PLATING

ELECTROPLATING Equipment, Portable
Platers, Supplies, and “Know-How.'" Build
our own tanks for nickel, chrome, etc.
asy-to-install PVC liners. Rectifier com-

nents—all sizes. Schematics, parts
ists, formulas, operating instructions for

all-plating. Guaranteed to save you 25%—
?5% Some good wsed units for sale. Free
Details. Platers Service Company, 1511-PM
Esperanza, Los Angeles, California 90023,

WELDERS. Convert To Heliarc. High Fre-
quency Unit 0-225AMP, Plans $4.00. Con-
vert To DC Pilans $3.00. Information
gggﬂg Co., Box 166, College Park, MD.

GOVERNMENT SURPLUS

GOVERNMENT SURPLUS—IEEPS, TYPE-
WRITERS, ETC. Complete information on

how to buy all Envemment surplus items.
Send !‘ZIEI check. or money order
to: H. Sales, Box 543, Oakland,
Ilinois 51943

MAKE Profits On Government Surplus.
Send $1.00 for details. Springfield House,
1920 East Lake, Springfield, lilinois 62707.

1874 SURPLUS Army, Navy Store, 52
Page [lllustrated catalog. $1.00.
Ruvel, 3037 Morth Clark, Dept. 5-J,
Chicago, Illinois 60614,

FHEE Catalnﬁ Government surnlus and

Sporting 5. Enclose Stamp,
Bonanza Surplus, Box ?25-!‘. Erand
Haven, Michigan 49417,

JEEPS!!! PICKUPS!! 100,000 items di-
rect from government. Your area, Latest
information & surplus categories: $2.00
MOMEYBACK GUARANTEE, Order manual
#136, from “Dependable Products",
Box 113, Vista, California, 92083.

GOVERNMENT SURPLUS, How and Where
to buy in your area. Send $2.00. SURPLUS
INFORMATION, 30177PM Hnnnl.ll.ltrill
BUILDING. Washington, D. C. 20014

“11.5,. GOVERNMENT SURPLUS Directory.””
How, Where buy 100,000 items
le:ludlng laapsi low as 2¢ on dollar!

pst complete information available . .

$1.00, SURPLUS DISPOSAL, Box GSB6-AE,
HlSI-IIHIIDII D.C. 20008.

MO CATCHES. Buy any surplus direct
from U.S. gov't. All information $2.00.
Bridgeworth, P.0. Box 2292-C, Vancouver,
Washington 98661.

AMAZING Bargains,
Surplus. Copyright
to get them. Send $2.0
Willow Enterprises, 50
Hills, New York 11746

MILITARY

Government
ted Ragnrt Explains How

for booklet J27.
Colby Drive, Dix

MILITARY Catalog—5000 products—All
new! Medals, decals, fatigues, guns,
patches, Vietnam decorations. plagues,
ribbons, Insignia. Fifty pages! $1.00
(refundable). Ken Nolan, Dugout 505,
Irvine, Calif. 92705.

HOBEBIES AND COLLECTIONS

TANKS & Other Military Miniatures,
World Famous SOLIDD Teys. Send 50¢ for
catalogue. Pen-Metro Co., Ltd., 8 Radcliffe

FREE! Big Bargain Catalog—MNew Edition
ILs;tingIBI thousands of bargains including
B.N.A. stamps, packets, albums,
accessories and supplies. Aisn, fine
stamps from our approval service which
you may return without purchases and
cancel service at any time. Jamestown
Stamp, Dept. E54PM, Jamestown, New
York 14701.

WOW! 110 ANl 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
cancel service at any time. lamestown

Stamp, Dept. AS4PM, Jamestown, New
York 14701,
819 U.5.A. (Plenty Commemoratives

Given with Approval Purchases, Send 25
Handling. Horace Gatewocod, Winston-Sal-
em, M.C. 27102.

U.N. 9 complete mint sets $1.00! Ap-
provals., Gordon Davison, Hillsboro, New

T2M4 St. Catharines, Ont., Canada. | Hampshire 03244.

AUTODERAPHS—Letters, Documents of LOOK US Commemoratives, 225 Differ-
Famous People, Bought and Sold. Monthly | ent $1.00. 300 $2.00, 425 $5.00, 525
ii:g%algg:.mf Iirsllljigd' l;aalfgnlhagniaan. Box 51? Dgl 555 £20. Dsl} nAu"mﬂ"s 35 dlﬁ?r—

. Fairview age, Pa. } ; 4.00. No approvals
§ Ra%em:r Stamns Box BBS4, Pittsburgh, Pa.
COLLECT Military Medals, list 25¢ 15221.

Vernon, Box 387PM, Baldwin, N.Y. 11510

SOLAR EMERGY EXPERIMENTER'S KIT!
SEND STAMPED ADDRESSED NO. 10 EN-
EELDE’E. Box 357-M, Lakeside, California

040.

HOBBY CRAFTERS—FISHERMEN At last a
hobby craft prn|luct for the fisherman. Send
£2.00 for complete plans. Kenneth Jackson,

0. Box 202, Fairfield, Nebraska GB938.

DECALS, EMBLEMS, PATCHES

CUSTOM Designed Embroidered Em-
blems, Decals. Inexpensive. Free Catalog,
details. Southern Emblem, Box B8PMB,
Toast. North Carolina 27049,

QUOTES Custom Quality Emblems. Romar,
Box 2074PM Whittier, California 90610.

% STAMP COLLECTING

FREE TO YOU! Big British Morth Amer-
jca stamp collection, Get 14 spectacular
mint issues from Antigua, Grenada, Turks
& Caicos Is., etc., plus Giant Silver Stamp
and other scarce Canada commemaratives
. « . Prince Edward Island, Newfoundland,
British Columbia & Vancouver 1s., Mova
Scotia, Northwest Passage! We'll also in-
clude other exciting stamps on approval
for you to examine: buy any or none, re-
turn balance, cancel service nnytime
Either way, the valuable British North
America Collection is yours to keep FREE!
Supnly limited—send 10¢ for mailing to-
day. Kenmore, Milford BNA-532, New
Hampshire 03055.

FREE! %10.00 Giant Stamp Collection of
300 all different colorful, valuable post-
age stamps from Africa—Europe—Asia—
British Empire—Worth $10.00—%12.00 at
catalogue prices. Also money-saving Book-
let. All yours as a Get-Acquainted Gift,
Adults only, Other fine stamps enclosed
for -{-uur inspection. Frasek Co., Inc., PM-5,
White Plains, New York 10601.

IEEPS From—=$52.50; Typewriters from
—54.15; Cars from—%$31.50. Walkie-talk-
ies, motorcvcles, airplanes, boats, Typical
“As s bid bar ains from Uncle Sam.
Tremendous '.rariné Exciting free list.
Write: Enhrur!ses ox 402-X100, Jamaica,
MNew York 11430

Type-

JEEPS 352, 40 Airplanes $75.01.
writegs $6.70, Boats $7.50, Typical Bar-
ains Available MNationwide. Sales Direc-
ry And Surplus Catalog £1.00 (Refund-
able), Midwest Surplus. Box  401-PM,
Dayton, Ohio 45401

$35.00 CATALOG Value! 1000 Different
Worldwide. %2.00, with profit-sharing ap-
rovals. Universal, Box 6D, Kenosha,
isconsin 53141.

U.5.-MIXTURE. Mainly airmails to
abroad. Over 1,500 in the Pound $10:—
WORLDMIXTURE containing Latinamerican
Stamps 2 Ibs. $20:—SWEDEN. Postal Clip-
pings mainly higher values, over 25
commemoratives, 2 Ibs, $16:—All postpaid
from: Rolf Gummesson AB, Kungsgatan 55,
5-111 22, Stockholm, Sweden.

FREE! Nude Fa]ntinﬁ s Set, With Approv-
?Ilsél gSumrnIt. 1146-48th, Brookiyn, N.Y.

STARYT a stamp business!!! Write:
;&tfigatiunal. G7G7LF South Atlanta, Tulsa

SEMSATIONAL Clearance Offer. Fort
different Packets $£1.00. MNorge, Wyckoff,
M.J. O7481.

FREE Mint British Colonials from An-
tigua, S5t. Christopher, Nevis, Sarawak,
Turks, Caicos, Tristan Caymans, St. Vin-.
cent. Free with approvals. VIKING, Great
Neck, NY 11201.

1500 FOREIGN $2.00; 5000 $4.00; 9000
$6.00. 5000 USA, contains airs, regulars,
revenues, 19th Centu mgh values com-
memoratives, etc, II re-1940
LsA cnmmemaratlues szm 700 $4.00.
No approvals, Meyers. 5321 Fleming,
Richmond, California 94804,

RUSSIA Pictorials, 25 for only 10¢ with

approvals. Philmart, Box 3869, McGregor,
exas 76657,
FIFTY DIFFERENT 25¢&, 250 51.25. Snell,

Box 682, Bath, New York 14810,

SENSATIONAL Free Offer.
Space Stam

arrison, 1
Jersey DB204.

100 WORLD Wide Stamps 25¢ Plus Ap-
provals, If you Act Now. One Hitler Stamp
FREE. Adults Only. Brandywine Stamp Co.,
Box 3008, Newport Branch, Wilmington,
Delaware 19804,

225 STAMPS For only 10¢! Airmails, Ple-
torials: stamps from strange countries
cataloging up to 25¢ each! Plus unusual
stamps to examine, Buy any or none re-
turn balance, cancel service anytime.
!1-15'5}2: Stamp Co., Camden B0, New York

20 OQuter
5. Selected Approvals. Louis
7 Maryland, Cape May, New

FABULOUS Collection! 107 different
stamps from all seven continents, Get
Q.E.-11 Silver Wedding (bound to be a clas-
sic), giant Mongol horseman, man\r other
new, old issues from Asia, Africa, Eu-
rope, North, South America, Australia, Ant-
arctica. Also stamp selections to exam-
ine. Buy any or none, return balance,
Cancel service anytime. Send 10¢ now,
gnlmms Co.., PM87, St. Stephen, N.B..
anada,

SINGLE STAMPS 2¢ and up, Mounted in

books. TRUST STAMP COMPANY, P, 0. Box
1007, Jamaica, New York 11435, '
(Conlinwed on werl pagpe )
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STAMP COLLECTING
(Continued from preceding page)

2-0 SPACE STAMPS! Incredible! Spec-
tacular Mint Set Magnificent ShmEsH

HEE !.'.'-Il.llﬂ?lII Different Stamp

I."rnuntries Collections.

and SURPRISE H l!‘l"l Yours I.III lﬂlﬁ Meridian, Mishawaka, Indiana

o TR Ut s S | 58, S Mo, Tl il
ShelRon, 5470, ﬂurﬂ‘ Miami, Fla. | Idaho Springs, culuradn R ’ RARE S Free! Also new packet
HisL 50 DIFFERENT U.5. COMMEMORATIVES gd:e:"emsfu'rts If;hw“hﬂllg:gmr'i Tai: ::::
50 DIFFERENT Oid U.S. Revenue Stamps | 25¢ Fine Used U.S. Approvals Accompany. rus others. All free. Send 10¢ for mail-
$1.00. Winchester Stamps, 3592, | Craig Stamps, Box N, Bellmore, New n: Emp:re Stamp Co., Dept. 1, Toronto,

Mansfield, Ohio 44907, York 11710. Canada.
TEM Different Nudes; 20¢. Approvals. “INVERTED Error"" Dag Hammarskjold, 255 DIFFERENT Worldwide: .25¢. Ap-

Stamp Farm, 2M66, Oxford, Wis. 53952.

FOREIGN Approvals! Gigantic values!
3¢ each. ABC, DEE'L 3301-A, Box 6000,
San Francisco 94101.

U.5. MINT Specials! Flag set, complete
$1.00. 1¢, 2¢, 3¢ famous Americans (21
different) $1.00. Free list. Brooks, 2601
Avenue **1." Brooklyn, N.Y. 11228,

“AFRICA™ 25 Beauties, 15¢. Approvals,
gaui'lﬁ Box 28765 PM, Memphis, Tennessee

rdless cata-

PENNY! Approvals! Re
. 5an Diego,

logue! Kloster, 4164 52nd
Calif. 92105.

ABSOLUTELY Free United States Mint
Souvenir Sheet “.'i Requesting United
at%tes g-ng:unls KEB, Box 70, Brooklyn,

500 DIFFERENT Stamps, £1.25. Smith,
%g:‘% Brooks, College Station. Texas

100 DIFFERENT British Empire 10¢. Ap-
Hw;t:;. Gibson, , Lansdowne, Pa.
19050,

100 OLD United States between 1861
and 1939. %$1.00. Ed Roush, 423
Shepard, Mansfieid, Ohio 44907,

20 HISTORICAL U.S. Commemoratives
10¢. Bargain U.S. Approvals. PINTO,
Box 111. Park Ridge, Illinois GOOGB.

80 DIFFERENT U.5. Stamps. Includes
1943 flag stamp of occupied nations. Only
25¢. Approvals Included. Willett Co., Box
338-M, Yorktown Helghts, N.Y. 1 .

S0 YEARS Oid, fifteen different United

10¢ with a pruvals.

Belmont Stamps,
Washington, D. C. 20015.

provals. Tibbets, 8675 Meadow, Downey,
California 80242,

CANADA Sports Complete 10¢, Canadian
Approvals. Harley Boardman, Little Valley,
Mew York 14755,

VIETNAM 25 Different 10¢ approval.
??Tl?mwzen Box 95, Orone Park. N.Y.

THOUSANDS Of 3¢ each.
Pan Pacific Ehmr 0. Box 9413,
No. Hollywood, Calif méng

SOUVENIR Sheet—Complete
Stamp and Suﬂnlr Catalog 25¢.
ﬂn;qzlsxs ew Hyde Park,

1974 U.5.
Schultheis,
New York

CAMADA, 25 Different Commemoratives,
25¢. Approvals. Wilson, Box 116, Dollard
des Ormeaux. Quebec, H9G-2H5, Canada.

LOOK! 100 Beautiful Romania Pict, 25¢
Approvals. Scemic Stamps, Box 1973-B,
Vancouver, Wash. 98663.

FREE Surprise collection sent with ap-
g‘nvals Gould, 1784 Union, San Francisco

STEEL STAMPS. Muilticolored paintings
rinted on USS Steel Foil. Mint set from
hutan, 25¢. Topical approvals. LeBlanc,
Box 110-P5, Glen Cove, New York 11542,

110 DIFFERENT U.S. Commemoratives,
£1.00, Stamps, 7607 Larchview Drive,
Dallas, Texas 75240.

BETTER GRADE U. 5., Capadian Stamps
for advanced collectors. Borgen, Box 645,
Selad Valley, Calif. 96086.

200 WORLDWIDE Postal Agencies brin
States, over fifty years old—10¢ with ap- | o, &0 WL MOCE SR TEETEI 01,00
provals. Jaxon, Box 145-P, Brooklyn, New | ¢or Complete List. Gray, Box 1063, Palo
York 11230. Alto, Callfornia 94302,

-r’ ml. Eu Dlﬂlflnt 25¢r w“h rn!: MNew used CMHH anlma| m An
beautiful worldwide, ap rmls Stamp I aughco, Highbridge,
Bentar, Kennebunk. Maine T

RUSSIAN Space Collection 35¢, includ- TRADE Your Duplicates! (Foreign) New
ing Russian ;&mls. Snedco, Waldwick, | ““Free Bonus" Plan: N Box 98-P,
MNew lersey 0 Mewton Highlands, Mass. 02161.

GET Scarce Kennedy memorial, Red
hina, Vietnam stamps plus new countries,

icals, commemoratives, many more!
Valuable collection of 100 different
stamps from the world over. Colorful new
and old issues—wild animals, famous peo-
rru far places, others! Also stamp selec-
ions to examine. Buy any or none, re-

“CONQUEST Of Mars™. Yemen's Latest

Collection. 10¢ With Space Approvals.
;aut&n{gac Stamps, Washington, C.

FREE. Worldwide or British. With a
2338,

provals. Stamps Unlimited, Box
Kalamazoo, Michigan 49003.
FREE “Space”, with packet approvals.
geles,

sunset Stamps, Box 69473, Los
California Eogb

turn balance. Cancel service anytime.
Rush 10¢ ftoday. Garcelon Co., EPMA,
Calais, Maine 04619

FR Mint Worldwide Packet. rov-
als. Hildebrand, Box 5645, Redwood City,
California 94063.

PICK And Choose from Thousands of
Stamos 3¢ Each. Continental, Box 9384M,
Hollywood, Calif. 91609,

UNITED STATES 5¢ Plate Block, 25¢,
With Discount Price List. Stevens, Box
5460, North Miami, Fla. 33161.

BREATHTAKINGLY BEAUTIFUL 50 Differ-
ent mint Monaco Multicoloured Pictorial
Commemoratives only $1.00 with accom-
panying mint complete set approvals.
Pagoda, Box 132P, Sidney. Ohlo 45365.

75 nIFFElElT Canada 25¢, Approvals.
Oroszky, P.0. Box 1, Sarmia, Ontario,
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U.N. MINT 25 Difterent 51.00. Philpot,
119 Chateau, Milwaukee, Wis. 53217.

SUPERB Collection of Large Pictorial
Stamps only 10¢! Also 50 other all Differ-
ent Stamps when Requesting Approvals.
Sun Post Express, Box 4531, Clearwater,
Florida 33518.

OLD U.5. Plate Block-10¢. Free U.S.
money saving lists. Scotco, Box B55-PMPB,
Miami, Fla. 33147.

50 US COMMEMORATIVES 25¢ with
wonidwide approvais—HKenos, Box 6010924,
Morth Miami Beach, Florida 33160.

FREE! 100 Amazing West German Stamps.
Approvals. Palm House Co., 846 Disston,
Prilagelphia, Pennsylvania, 19111,

50¢ GETS Set Cataloging $8.75. Ap
als. Phiiatelco, 350 Avocado #8, cp sta
Mesa, Calif. 92627.

GRAB BAG of over 100 wunassorted
stamps. Contains new issues, Asia, South
Seas, Africa, etc., plus cop of most won-
derful Catalog of Stamp Offers in Amer-
ica. All for only mﬁ thtletun Stamps,
Dept. BB-1, Littleton, N.H.

400 MIXED U.S. 25¢. Approvals, Wright,
Box 753-M, Hagerstown, Maryland 21740,

FREE High Value Russia Set. rovals.
I:hagg'lans Box 487-R, Galesburg, Michigan

25 DIFFERENT united States Airmails
50¢, 45 Different %1.00, 54 Different
?250 Free Price List. Eberlmg 105
rankiin Ave.. Staten Island, N.Y. 10301.

“ANIMALS" Bicolored Triangles, Mon-
golia's latest Commemoratives — Free!
Approvals plus 101 Bonus  Sets.
William Deems, 226a Race, Ravenswood,
West Virginia 26164,

LIQUIDATING Tremendous Accumulation.
Lots, Collections, Miscellaneous. Lists
EFI;???# Alatalo, Maynard, Massachusetts

ABSOLUTELY Foreign npictorials with
approvals. Low prices. Tom & Jlerry,
Box 5052PM, Mission Hills, CA 91345

PIONEERS Of the Alr Age—first flight
covers. Postal markings tell Insturu: da
Real coliectors's items now. $1.00 each
or 4 all different flights for $3.25. K.M.
Walsh, Box 308-5, Tuckahee N.Y. 10707.

FRANCE #1100—$4.95 each. |srael—
1974 Jerusalem Exhibition—3-5/5 $4.00
Set. Limited Quantity. Want Lists Solicited
Europe 1964 to date. Mint only. Franklin,
;.1?‘34 Box 467-PM5, Jamaica, New York

307 DIFFERENT Trian Fes. Sports, Iupt-
cals, etc. Value $8.00. Bargain
ipprnuls Free Catalo cuupnn worth

$1. Jayto Stamps, East 'mcuse Mew York
13057.

WHOFPERS! 35 Splashy Fish Stamps.
25¢. Approvals. Castle, Box 15-PM745
Flushing, New York 11352.

FREE—Daollar Packet. Approvals accom-
|.'¢an§a Gains, Box 788-D, Mattoon, IIL

70 DIFFERENT MNUDES $2.00. No Ap-
rovals. Kemp, 9952 Tamarack, Pacoima,
alifornia 91331.

OLDER U.S. STAMPS. Approvals to Adults
Spending $5.00 or More Per Selection.
Engle, Box 208P, Lowell, Michigan 49331.

JAPAN Full Color Catalog: $1.25. Price-
lists accompany. RBELL, Box 733, Tiburon,
California 94920.

TURKISH Stamp Packet—10¢ to Approval
Applicants. Broadmoor Stamps, Mt. Vernon,
Ohio 43050.

TRADE 255 Different Foreign.
Trading Post, Cedar St.,
New Jersey 07110,

500 UMSORTED Foreign Stamps $1.00.
Approvals. White, 6808-EA Chrysanthemum,
Indianapolis. Indiana 46224.

US MINT Below Catalog. 25¢ For Sample.
Approvals. Bentley Stamps, 638 Canary,
Dunkirk, N.Y. 14048,

(Cantinned an nesl porge)
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COINS, TOKENS, CURRENCY

USA SILVER mlmm Nice Condition 10
Different Dates £39.95 post paid.
El Paso Coin I‘.:n.. ,ﬂ. Box Q. El Paso,
Texas 79952.

10 DIFFERENT Indian Head Pennies,
7.75. Free Coin Catalog. Villa Guin
op, Dept. P, Plaistow, N.H.

MEXICO: Silver Dollars Dated 1957 To
1967 In Nice Condition. Ten For $3.95 De-
livered Postpaid. EI Paso Coin Co. Inc.,
Supite 108, EI Paso National Bank Bldg.,
El Paso, Texas 79952.

SET War Nickels $3.60; Silver Certifi-
cate $2.35; Listing 25¢. NMelson, 306-Z,
Chappagua, New York 10514,

4 BUFFALOS And Price List $1.20. Rongo,
ﬁﬁzga Blst Street, Brooklyn, New York

HELL BANK NOTES. The World's Maost
Unusual Currency. Send only 51.50 for two
different Bills and History of use. “Hnner
back Guarantee'. Wescott & Ward, Dep
P, 313 S.E. 27th. Portland, Oregon 97214.

COINS At Discount Prices! Free Bro-
chure. Gene Carlton, Chandler, Okla. 74834,

MEXICO Revolutionary “Parcho Villa"
10 and 5 Centavos Copper Coins Dated
1915 Mice Condition only $2.95 each. De-
livered Postpaid. El Paso Coin Co., P.O.
Box O, El Paso, Texas 79952.

50 DIFFERENT Foreign Coins. $3.00.
Hgﬂ“' Box 98-M, Clarence, New York

SILVER DNOLLARS Uncirculated, 1880-81
—1883-84-85 £12.00 Ea. Catalneue 50¢.
Shultz, Salt Lake City, Utah 84110.

FIE! Lists of Thousands of Stamos and
Mo Approvals. Bryson, 612M White,
Tuledn Ohio 43605.

#1939-5 CENT, Brilliant Uncirculated,
$1.00. Price List. Reitmuir, 916 Crawford,
Bethlehem, Pa. 18017.

g™ MINT Lincoln Huard Mot Picked.
Lots of Old Ones. 50—%3.00 100—%5.95
500—5%23.50. Village Coin, 20'9251 Ventura,
Woodland Hills Cal. 91364,

in catalog. Free rare
:uln ﬁi wrth (:Iliﬁ:-mll $10 goid piece.
sll:ln Ilan s, Box B8244PM, Pittsburgh,

MAGIC TRICKS, JOK
VENTRILOQUISM e

HOUDINI'S Greatast Magic! You can do
them all! Large illustrated catalo Sﬂi,
House of 1000 Mysteries, Box S007-P, Ft.
Lauderdale, Florida 33310.

PROFESSIOMAL Magical Effects, ideal for
the beginner or accomplished Magician!
Mewest Catalog 75¢. Midnight Magic Mfg.

Co., 110-M Proctor, Revere, Massachusetis
02151.

Spanish Treasure: 200 year old cut-bit
of “8"—§1.00 (catalog included). Colonial
Colns, Inc.,, 909 Travis Street, Houston,
Texas 77003.

AHTIgHI‘!, RELICS, INDIAN
80DS & CURIOS

SELL AMERICAMA Antiqgued Documents
and Old Money. Sample 60¢. Christopher,
Box 244, Fishkill, N.Y. 12524,

10 BEAUTIFUL Arrowheads $2.00.
%g?gdn's. 8713 Shaver, EI Paso, Texas

MAKE Duplicate, Bid Valuable Antigues,
R. E. McManus, Box 2283, Foots Creek Rd.,
Gold Hill, Ore. 97525.

JUMBD Catalog 20

Magic-Novelties-
Andersen's, Box 52-P,
60068,

ark Ridge, Illinois

FABULOUS MAGICS Mew 1974 Catalogue
Elli: Dur 5 eﬁiatmrt Ordarrs hSIliinned "!i:rlne
ubstitutes. Fabulous c,

33{9 Enst Charleston, Las Vegas, Nevada

H.Illﬂ Amaze, Mystify, Entertain! Mew
1974 Catalog 25¢. Hundreds of Best Tricks
for Stage, Pocket. Parlor., Jeffries
Magicland, Dept. 14, Dallas, Texas 75201.

FREE! World's leading novelty catalog,
1600 Funmakers, Jokes, Tricks, Science,
Sports, Hobbies, Jewelry, Psychedelia.
iu&n:;n-ﬂmﬂh. €-10, Mt, Clemens, Mich.

FREE!! Lists Antiques, Indian Relics. 10
Arrowheads $4.00. Hyde's, Box 2304,
Santa Fe. New Mexico 87501.

INDIAN Relic list, Arrowheads $4.00.
doz. Folsom. $5.00 each. C. Secrist,
Deerfield, Missouri 64741.

SELLINE 10,000 Indian Relics. Arrow-
heads, Knives, Spearheads, Scrapers. Efc.
List Free. Lear's, Glenwood. Ark. 71943.

“APACHE''-Authentic Fine Stone Arrow-
head Collections. 25-$5.25, 100-%15.00.
;grggil} Hall-5-Apache Juru:imn. Arizona

!ﬂlﬂﬂﬂ! BAMNKNOTE—Comnplete 1974

Coin and Supply Catalog 25¢.

thul'rhels Box 2151C, Mew Hyde Park,
New York 11040.

1973-5 UNCIRCULATED Cent, Bargain
List, 15¢. Economy, Box 92, Buzzard's Bay,
Massachusetts 02532,

22 *5" LINCOLNS Including 19555,
£1.75. 24 1909-1939, $1.75. 10 "S" Jef-
fersons, $1.75. All different, All three
£5.00. HARRIS, 3350 P, ElI Camino,
California 95051.

25 5" Lincoins Before 1956 £1.69. BU
Mexican Silver Dollar $1.49. Both $2.95.
Coins, Ltd., Canton, Morth Carolina 28716.

UNCIRCULATED 1955 S Lincoln 504, In-
cluding Detailed Coin Catalog. Bauman,
Box 211, Brooklyn, Mew York 11210.

PROFIT IN COINS! How To Start, Where
to Sell. Lists of Valuable Coins. Booklet

0-53C, only £1.00. E. T. Matthews Co.,
Rt. 4, Box 1436, Bend, Oregon 97701.

GOLD COINS Of the World. Beautiful
Low Prices. Plus thousands of United
States Coins. Free price list. Please send
long, airmail envelope, Self-addressed,
stamped. Siiver Center, Box 22171-M,
San Francisco, California 94122.

SEND Only $1.00 for Coin GDHectlng
Outfit. Contains 25 new coins from 2
countries, PLUS magnifier, wooden nickel,
“HOW TO COLLECT COINS" booklet, spe-
cial coin envelopes, foreign banknote and
big catalog of coins, paper money, L‘l:lllm:-
tors supplies. Littleton Coins, Dept. G
Littleton, New Hampshire 03561.

FIFTEEN Different Indian Cents %7.58;
1931-5 Cent VF %£17.89. Latest Guidebook
£2.48; B:riain Lists 25¢. Bebee's, Incorp.,
Omaha, Nebraska 68111.

10 PER POUND! My trunkful of Indian
& Lincoln cents from 1880°s thru 1930's.
Sample Sack of 25—%3. Mrs. Penny Fisher,
Box 1778 PB, Encino, California 91316.

MODELS—CARS, SHIPS,
TRAINS, PLANES, ETC.

SHIP And Yacht model fittings: Pine con-
struction hull kits: blueprints. Send $1.00
for illustrated catalopﬁ A.l. Fisher, Inc.,
igg%?litnwah Avenue, Royal Dak, Michigan

SHIP MODEL Kits, Plans. Fittines from
our own Workshop. Big Illustrated Cata-
log: 75¢. Bluejacket Shipcrafters, 145-V.
Water Street, South Norwalk, Conn, 06854,

1 catalog 25¢. Top Hat, Evanston
ﬁnsz B TOm B

YENTRILOQUISM! Learn at home. Guar-
anteed. Information FREE! Dummy Cata-
lﬂ% 25¢: Maher, Box 9037PM, Denver,
Colorado 80209.

COMPLETELY Illustrated catalog. B84
%ageé ?54: Mlnhaﬂsn Magic. Box :

MAGIC HIHIIHE. Tricks, News, Deal-
ers Offerings. Monthly Since 1936. 2 sam-
ple Copies $1.00. Genii, P.0. Box 3IG0G8M,
Los Angeles, California 90036.

WORLD'S Finest professional
tricks. Joker's Movelties. Giant i""?ﬁm&d;‘ :
nais

BE A Magician! Two booklets explaining

156 tricks plus large professinnal rata'og.

00. Ma%m Inc., 5082 Lincoln, Chicago,
IIImnIs 6062

WOW! Magic jokes. Largest selection.
Amaze, mystify friends. Super Giant Cata-
log 25¢, Abracadabra-MP, Colonia, New
lersey 07067.

TWO! Different Magic Catalogs 25¢.
g‘lﬁrﬁng Magic, 9734 Bird Road, Miami

MODEL Airplanes—Big 220 Page Cata-
I;;naI ;ilm Sig Company, Montezuma, lowa

LIVE Steam powered backyard railroads!
All sizes. Complete “‘bolt-topether kits,
and rough castings. Excellent drawings.
100 page catalog $2.00. Little Engines,
Lomita, California 90717.

SHIP Model Kits, fittings, plans. books,
tools, ines, mnturs MNew illustrated
catalog ?gt Mass, residents add 3% tax.
James Bliss & Co., Dept. SM. Route 128,
Dedham, Mass. 02026.

ENMGINE For Model Airplanes also Parls
and Repair Service, OK Engines, Box 40,
Mohawk, N.Y. 13407.

GAMES, TOYS, PUZZLES,
NOVELTIES

RACE HORSE CARDS. Unigue Game Offer-
ing Excitement of Race Track at Home.
Great for Gatherings. $1.75 PPD. For 30.
Samples 25¢. RGB, 213 St-George,
Sudbury, Ontario, Canada. PIC2X1.

MINIATURE Charms — Trinkels — Toys.
(3) FREE Samples. TREASURE CHEST, 9321
PM Capeview Ave., Norfolk. Va. 23503.

PEN-N LITE BALL PODINT PEN Reveals
PERMANENT match in seconds. Satisfac-
tion Guaranteed. $2.00 postpaid. Sims, 51
EE{JEH“‘ Dept. 25, Rochester, New York

LEARN VENTRILOQUISM! Guaranteed.
Information FREE. Dummies, Courses,
Puppets, Marionettes. Cata og 25¢. lzzy's
Ventriloquism School, 6034 South Puiaski,
Chicago, Illinois 60629

BASIC VENTRILOQUISM!—Send $2.00 for
book including scripts. Catalog, Ventrilo-
quist Figures .50¢—Show-Biz, 1735 East
26 5t.. Brooklyn, N.Y. 11229

BOOKS, CATALOGS,
NEWSPAPERS

FREE List of Books on self improve-
ment, Money Making portunities and
many others. Write today Veelay, 2366-M2,
17th, Eureka, Calif. 95501.

MIDGET Bible, size of Postage Stamp
?gg.z 4m‘rristm:her. Box 244, Fishkill, N.Y.

SOLAR Energy Handbook, $6.00, Ficoa-H,
29015 Wentworth, Milwaukee, Wis. 53207.

“HOW TO GET SUCCESS,” Wealth, Hap-
iness, Health. Solve Personal Problems.
end For Free List of Low Cost Books.
Bonanza House, 2035A St. Pauls Ave.,
Bronx, New York 10461.

FREE. . . . List Of Useful,
“How-To" Pamphlets.  Viola
Enterprises, 1837 Viola Road,
New York 10952
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BOOKS, CATALOGS,
NEWSPAPERS

{Continwed from preceding page )

SUCCESSFUL SONGWRITER HELPS BE-

GINNERS. Write: Happytime Recordings,
B-54. Alviso, Calif. 55335' o

PRAYER SUCCESS, How to achieve it.
Sure-Fire Methods for Financial Success,
Healing, Happiness, Romance. Fascinating
new material. Send for free information.
The Ante Room, Dept. PM 490, 512 Nicollet
Mall, Room 542, Minneapolis, Minn, 55402,

BUY Interesting, Inexpensive, Famous,
Big and Little Blue Books.—Your Choice
10 Titles Only £2 Postpaid. 641 Titles, 41
Categories. Catalog hhsu!utal{ Free.
Gregson Sales, Box 832, PM. Lewiston,
Idaho 83501,

PUBLISHING Contract Guaranteed on se-
lected songs and ms. Free evaluation.

Hollywood Songwriters, 6253 Holl s
1117-PM, Hollywood, California m

WANT Your book published? Learn how
—we publish, advertise, promote, distrib-
ute. Many successes. Free booklet PM.
E?t“yhgh 516 W. 34th Street, Mew York

Iy.

BUSINESS SERVICES

IMPORT-EXPORT opportunity, profitable
world-wide, mail order business from
home, without capital or travel abroad.
We ship plan for no risk examination.
Experience unnecessary. Free report,
Mellinger, Dept. H-2705, Woodland Hills,
California 91364.

$178.00 WEEKLY. Work One Hour Dailv.
Free Brochure FAS, Box 13651-PM, San
Antonio, Texas 78213.

RAISE Rabbits, Laboratory animals for
us. We SuPDIJe Eu}ulpment. Breeders, In-
structions. tails 2!::;. Rabbits of
Michigan Research, MP-11, Countyline
Road, Pentwater, Michigan 49449,

FREE VENTRILOQUIST MEWSPAPER! Fas-
cinating. Informative, Profitable! Mo obli-

tion. Maher, Box 9037PB, Denver,
alorado 80209.

PUBLISH Your Book! Join our Successful
Authors: All subjects invited, Send for
Free :Fnransal and detailed booklet.
Cariton Press, Dept. PME, 84 Fifth Avenue,
New York 10011.

MATIONAL Geographic Magazines, 1888-
1971, any issue. Buxbaum, Box 465-PM,
Wilmington, Delawars 19899,

DISCOUNT SUEDE, LEATHER CLEANINE.
Guaranteed. Write: Clairmont Cleaners,
Coraopolis, Penna. 15108.

" WONG-KONG'S Promotional Items, Chu,
58A Shungching, Santsuen, Yuenlong,
Hong Kong.

PROFITS FROM CLASSIFED ADVYERTIS-
ING! Booklet shows you how to start your
own business with Classified Advertising.
Only $1.00 (Refundable with first order.)
H. E. KAPPEL, POPULAR MECHANICS,

PT. P, 224 WEST 57 STREET.

FREE Book. Prophet Elijah Coming Be- . L]
fore Christ. Megiddo Mission. Dept. 63, WEW YORN. W.V. 10019.
oijgnurston Road, Rochester, N. Y. |~ gusinEss oPPORTUNITIES
WIRETAPPING Expose . . . Your Privacy FRAMING—PICTURE! R-
Inva . . . Details $1.00—Refundable. [&Frm“sl (1] HEEI ,a!':mﬂ'm
Don-,Q Box 548-PMO, Seattle, Washington | method . . . everything you need to know
98111. ?ﬁd do Itu 5“'1” makﬂgwune; qtuithly_ in
RS— i 5 pleasant, profitable, fast-growing
 SEARS—1308 CATALOG & Wostaigic Re. | [his, pleasant. proftable, last-romns

ﬁm $3.95 plus 50¢ postage-handling.
rren Supply Co., Dept. PM, Box 1238,
Jackson, Mich, 43204,

FREE! LIST OF BARGAIN PRICED BOOKS.
tern Americana, Treasure, Relics,
Indians, Horse, Adventure, More, Real bar-
gains in true Western and Treasure maga-
zings. Western Book Co., Box 3338.LPM,
Austin, Texas 78764,

UNUSUAL Books!! 40 for $3.00. Cata-
lu%uu 10¢! Internationzl, Box 7798PM,
Atlanta, Georgia 30309,

BIBLICAL interpretations: Daniel, Reve-
lation's beast 666, America, Russia; $4.95.
Box 173, Kingsville, Ontario NOR 1HO.

FREE Discount Book Catalogue, Bookstall,
Box 28715, Memphis, Tenn. 38128.

PLAYS, SONGS, MANUSCRIPTS

FREE! “Song Selling Made E-2." Excit-
i method Guarantees Recording and
Publisher's Contract. Write Shirley Ann,
Box 417-PM, Lethbridge, Alberta, Canada.

PUBLISHING Contract Guaranteed on se-
lected songs and poems. Free evaluation
Hollywood Songwriters' 53 Hol
1117-PM, Hollywood, California 90028.

SONGWRITERS, Poets . . . New Song
Material Wanted for Publishing, Recording
at  Our Expense! Grand Recording,
lugﬁ-;hl Hancock St., Quincy, Mass.

SONGS, Poems for Publishing, Record-
ing . . . Ballads, Rock, Sacred, Blues, etc.
We Pay Costs on Accepted Songs!
Country-Western Recording, Box 523-PM,
Quincy, Mass. 02169,

SPIRITUAL, Religious
Needed for Publishing,
cepted Songs Publish
Cost! Chapel Recording,
Wollaston, Mass. 02170.

RELIGIOUS, |Inspired Poems, Songs
Wanted for Publishing, Recording! We Pay
Costs! Cathedral ﬂecnruina, Box 7B-PM,
Morth Weymouth, Mass, 02191,

POEMS, Songs Wanted! Free Publishing,
Recording! Talent, 17-PM Longwood Road,
Quincy, Mass. 02169.

Poems, Songs
Recording! Ac-
. Recorded at Qur
Box 162-PM,

CRAFTERS, 1205 W.
Orange, Calif. 92669.

BIG PROFITS! SELL ENGRAVED, METAL
SOCIAL SECURITY PLATES. FREE SALES
KIT! MYERS, 928-PM CRESCENTHILL,
NASHVILLE, TENNESSEE 37206.

ELECTRONIC Assembly Business. Bi
-profits. Start home, spare time. Invest-
ment, knowledge, experience UNNECEssary.
Free illustrated literature. Barta, Box
248-GE, Walnut Creek, Calif. 94597,

“MAILORDER Course! Home Study". 24
Easy Lessons. $2.00. “Bill'" Lambertson,
440132 Tamiami Station, Dept. PM54,
Miami, Florida 33144.

START YOUR OWN HOME BUSINESS in
Mailorder imports. Mo investment or trav-
el abroad. New copyrighted booklet re-
veals dr&-ship sources, free advertising.
Only $1.00. Whittmore House, Dept. PM54,
gggﬁguﬁ Ave. Palisades Park, New Jersey

“MAILORDER I‘.:nmpan‘.r helps Beginners
make $5535—NOW!" Details 25¢. United
gzat%rnelss. 412 5, E. 7th 5t., Ft. Lauderdale

Barkley, Dept. EPM,

$24,000 YEARLY Selling Information by
Mail. 'Smithco, Dept. 1Ps, 114  Leinster,
Saint John, N.8., Canada E2L 1)3.

INCOME APARTMENTS Make Money. Free
Information. Sullivan, 754 Myrtle, Albany,
N.Y. 12208.

WHOLESALE Book Buyers Guide. In-
cludes B30 trade Sources, Mail Sales In-
structions. $3.00. Details 10¢. Brotschi,
160 Santa Clara (#9), Oakland, Cal. 94510.

BECOME Tax consultant. Our students
earn $1,000-$3,000 every tax season pre-
paring returns evenings. State approved.
National Tax School, Monsey 2EE, New

York 10952,
BE your own boss. Route service busi-
ness. Experience not essential. Details

free. Winco Laboratories, 1701-PEA West
Walnut, Louisville, Kentucky 40203.

$700 MONTHLY. Immediate income.
Stuff envelopes at home. Information,
send self-addressed stamped envelope.
Eﬂé?fe' Box 25053-CAR, Los Angeles, gl.

RECORDINGS, Publishin
Songs, Poems, Talent Searchers,
6311 Yucca, Hollywood, Cal. 90028

180 POPULAR MECHANICS

Contract.
Suite D,

PIAND Tuning Learned Quickly at Home!
Tremendous field! Musical knowledge un-
necessary. GI aporoved. Information free.
Empire School, Box 450327, Miami, Fla.

33145,

STUFF ENVELOPES. $500/THOUSAND!
Guaranteed Earnings! Send Stamped-Ad-
dressed envelope. MRG, 271RT1, Owego,
New York 13827.

MAILORDER DEALERS. Your Own Busi-
ness Immediately, Everything Eugplied.
Free—Catalog. Details; Dunes, J10-5A
%ggt}!iqﬁast Parkway, Richmond, Indiana

SECRETS! Mail Order Success. Inter-
nationally famous expert reveals how to
make home business fortunes. Beginners:
Get free report “Make Money By Mail”.
Discloses free advurtnslng. rofitable prod-
ucts. Mailco, Dept. HC705, Woodland Hills,
California 91364.

NEW Make Extra Managu Mailing com-
mission circulars easy. mplete begin-

ners Kit. $1.00 (Refundable). Trade-5C20,
4122-32nd, San Diego, Cal. IDE

MAKE LARGE PROFTS Selling Gifts, Toys,
Novelties. Over 1,000 Items, Send $1.00
for Giant Wholesale Catalog Refundable.
Stanton Specialty Co., Dept. B, P.0. Box
51958, New Orleans, La. 70151.

CONTRACT Own Home, 30 Page Booklet
Send $2.98. Winnco, 7865 Chatwell, St.
Louis, Missouri 63119,

PROFITABLE MAILORDER SECRETS COULD

MAKE YOU RICH. Details 25¢ Refundable.
gajl's USSAH Box 23, Washington, D.C.
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START Profitable Home mailorder. No
Investment, merchandise dropshipped. Par-
ticulars, 25¢ trqfund:hlei, Mears-PM, 5363
Essex, Alexandria, Virginia 22311.

HOW TO Start Your Own Mail Order
Business! MIGET THE FACTS!!! Free Proof.
MICHAELS! Dept. PM-5, Box 6685, Kansas
City, Missouri 64123,

ENJOY A-1 Credit. Borrow any amount.
Any ‘gurpuaa. Mo investigations. Receive
Credit Cards galore. Send stamped envel-
ope. Vernon, 18PM, Clearwater Beach,
Florida 33515.

BIE Moneymaking Giant Catalog $1.50
Refundable first order. Gifts. Novelties,
Toys—Specialty Merchandise Wholesaler,
Princeton, lowa 52768.

NEW. UN-OBTAINABLE ELSEWHERE.
World patents pending. Assembly work in
your home, earns $20.00. plus per hour or
refund. No investment, skill or tuition
necessary. Start earning Iimmediately.
Send $10.00 to Walmsley's, P.0. Box 1187,
Blaine, Wash. 98230.

INSTANT Money! Plastics are the wave
of the future. Big profits now! At home!
Spare time! Materials costing 11¢ bring
back $2.58 profits immediately! Free in-
formation. Rush name on postcard to:
Warner, Room LC-2-DF, 1512 Jarvis,
Chicago, IL 60626.

SELL Music Books, Mailorder—300%
Profit!! Circulars, Ads Available. Drop-
shipments, Free Details. Shoneco, Box
3577, Central Point, Oregon 97501.

MAILORDER!! Sure Fire Program. Tested.
Proven., Complete Money Making Details.
gﬂgh Box 527PM. Mahwah, New Jersey

PROVEN Successful Mailorder
Catalog Program. Everything tested, avail-
able. Free details, sample catalog. Allen,
%%;?5 Spruce, Garwood, MNew Jersey

Imprint
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BUSINESS OPPORTUNITIES

(Cantinued from preceding pagre)

| MADE $2,000.00 Menthly by Mailorder
. . Evenings Only! Why Mot You? . . Free
Proof! shulg' Box  2061-D, Erie,
Pennsylvania 16512,

MAKE Money with your camera. Detalls.
25¢. Camera Opportunities (PM5), Box 663,
Valdosta, Ga. 31601.

HOW To Operate Your Own Profitable
Mailorder Business, Details 25¢. Box 212,
Erie, Penna, 16512.

BIG MONEY in Mail Order! We Guide you.

MAKE Magnetic signs, Machineless
method. Profits ENormous. Write:
R1B49APM, Bardstown, Ky. 40004

HOLLYWOOD CEMENTCRAFT: ﬂ'l'fers High-
IJ Profitable Home Business. Experience
nnecessary, Unlimited Unigue Potte

Designs Easily Made Without Moulds, Bi
baths, Fountains, Wishing-Wells. Water-
falls, etc. Chemical Coloring Formulas.
Marhel E;.iluzin'.)i FREE Illustrated Brochure,

602 Athens Street,
I.ltadena l:alnfnrnia 91001.

COPUBLISH **Mail Sale Advertiser,”
leading mailorder paper. Copy and details

MAIL Baby t:ltllnss Imprinted with
r address to New Mothers for Big
ofits! Details 25¢. Volz PM, Ypsilanti,

Hinhigan 48197.

MAILORDER BEGIMMERS Lllllll‘l’ Learn
Professional Secrets Inexpensively! Write:
232'41 Box 4457-PM5, Downey, California

$100.00 to
Capital-PM,

HOW 10 RAISE
$1,000,000.00!! 'mit!
Dawsonville, Georgia 30534,

1000% PROFIT l!rnnrjnﬁ Lsmes At
Home. Free Literature. NBC-PM. Gower,

Free Details! Mail Order. Consultants, | 25¢: U.S.A. only. Vanroy Shirk, Lebanon,
Route 5, Crossville, Tenn. 38555 Pa. 17042. i S

ADDRESS Envelopes $150.00 Weekly FREE Catalogs. Repair air conditionin HEW, Compact fire extinguisher. Fan-
possible. Details. Send $1.00—stamped rgfﬂgera%gn o 1-“1: :urm““i "ﬂ,ﬁ tastic  profits.  Exclusive  territories.
addressed envelope. Keen, Box 9995PM, | instructions. Doolin, 2016 Canton, Dallas, | Norwich Chemical, Norwich, Connecticut
San Diego, California 92109. Texas 75201, 06397,

HOW To Make Money!! Learn ‘‘Insider” 1 FREE Details and Catalog to Begin a
secrets! Associates, Box 212 PMS, n,ﬂ%,},‘,‘,;.ﬁ.‘,’“ “.‘|‘|! ',",E,';.L,ﬂ:{',‘,:j ﬁ,,n,:r:, Profitable Mailorder _ Business. Yvon
Stoneham, Massachusetts 02180. diate Income. Easy. Auditax, Box 34741A, | Patraulea,

$1000 MONTHLY Srﬁllingt Infarmation
Spare  time, Free  Detail Royal
Enterprises 2625 Bretton, Dapt. PM5,
Wichita Falls, Texas 76308.

400% PROFIT From Square Foot 14"
Plastic. Details Free, Jo-Mar-Ko, POB
A34893, Detroit, Mich. 48234.

$250.00 PER 1000 Stuffing Envelopes at
Home. Information 25¢ and Stamped Self-
Addressed Envelope. Royal Enterprises,
2625 Bretton, Dept PMS5, Wichita Falls,
Texas 76308.

BIG MOMNEY Raising Potted Herbs. Free
Seeds. Herbalism Institute-B, Box 968,
Glendora, California 91740.

ADDRESSERS and Mallers Needed., De-
tails 10¢. American Drop-Ship Suppliers,
Dept. 130, Pittsfield, Mass, 01201,

START YOUR OWN BUSINESS! 100's to
choose from. Free details. 1.C.1., Box
216XP, Manteca, Calif. 95336.

EARN $350.00 DAILY Manufacturing Con-
crute ﬂrlcks Almost Mo Investment. Send

I:.F rmed Envelope. Hilmar, Box
DH, \I'a 0, Florida 33594.

MAILORDER DEALERS WANTED. Earn out-
standing profits using tested promotions!
Executive tyoe business. RUTWARD-PE,
Georgetown, Conn. 06B29,

Los Angeles, Calif. 90034,

173 West 7Bth Street, New
York, New York 10024.

VENDING Machines. Mo selling. Routes
earn amazing profits. Big catalogue Free,
Parkway Corporation, 715PBM  Ensor
Street, Baltimore, Maryland 21202,

MAKE %92.00 FROM Square Foot Ply-
wood (ligsaw or Bandsaw necessary).
(Proof), detalls  25¢. {Refundable).
Woodart, Bridgewater, Mass. 02324.

$60.00 DAY. Manufacturing Concrete
Posts. Blocks. Mold Equipment Catalog
£1.00 refundable. Carlayne, Route One,
Box 95, Rapid City, South Dakota 57701.

MAILORDER Records help get Increased
business! Complete 32 page Record Book
shows your inguiries, orders, advertising,
expense, etc. Only $1.00. H. KA
POPULAR MECHANICS, DEPT. R, 224 WES
1!-'"! STREET, NEW YODRK, NEW YORK

.

EARM 360.00 Daily manufacturing Con-
crete Fence Posts. Practically mo invest-
ment. Send stamped-addressed envelope,
American, Excelsior Springs. Mo, 64024,

$400.00 MONTHLY Raising glant fish-
worms. Soilless method, Charlie Morgan,
Bushnell, Florida 33513.

EARN Money raising fishworms for us!
';\r;liheq Oakhaven-38, Cedar Hill, Texas

$1.00 LISTS You year sent fo 1000
Imoorters. Jobbers, Mailers, our mailing
year. Dixiemi. King, North Carolina 27021.

HOMEWORKERS—Mailers Wanted!
Information. A. Allen, 2418 Lori,
Ana, California, 92706.

MAKE $7.50 to $£15.00 hourly building
portable custom cases in your home, Huge
demand. Get orders by mail. We su 3'
materials, instructions—everything.
details. Customcase, 6075 De Soto, Dent
X-K-E, Woodland Hills, California 91364.

FREE COLLECTION AGENCY Details!!
$1000.00 Monthly Possible., Master-PM,
Dawsonville, Georgia 30534,

$25 DAILY Possible At Home, Details—
Rush  Stamped, Addressed Envelope.
Ll;l;%r;lmn Box 597-T5, Lansing, Mich.

REPAIR WATCHES For Profit or Hobby,
Learn at home. Free information. Chicago
School of Watchmaking, Dept. YEA, Fox
River Grove, lllinois 60021.

NEW EXCITING ll.I$IHI'.lI Free Details.
T. Pearson, 787 Haight, San Francisco,
Calif. 94117. Dept. 1027.

Free
Santa

MAILORDER—Establish your own busi-
ness. Everything supplied—catalogs, ads,
photos, mailing lists. Merchandise drop-
shipped. Gif-Guide, 1137 Crenshaw, Dept.
404, Los Angeles 90019.

AMAZING Mailorder Profits using
methods, Details Free. Ehanman
Danbury Road, Wilton, Conn. OGBS

BOOKKEEPERS Operate Pmﬂublu Book-
keeping Service. Earn $10.00-$20.00 hour.
Details free. Universal Bookkeeping, Box
664-M, Springfield, Missouri 65801.

$250.00 PER Thousand stuffing enve-
lopes! Unconditional Money-Back puaran-
tea! Complete Starters Kit £1.00. HOME-
:EE%%EH. Box 24413-NE, Oakland, Cal.

RECEIVE $250.00 Per Thousand—stuff
Envelopes—Earn Immediately—Details
25¢. Saffar, Box 1956-PMB, Atlanta,
Georgia 30301.

CLAIM ABANDOMED SILVER—%20,000
Secret  Revealed! Free  Information:
Silverman 4A-13, Box 548, Woodville,
Texas 75979.

START Your Own Correspondence
School. United Career Schools, S5820P
Imperial Hyway, South Gate, Calif. 90280,

WORLD'S Largest supply, Merchandise
25% to 40% under wholesale. Bankrupts,
Closeouts 10¢ on dollar. Imports. Hong
Kong clothes. Automobile dlscuunts. Free
details. International ; Box
16386 MM, Portland, Oregon 97233,

SELL Books by mail. Complete dealer
set-up—25¢. idwest Mail  Sales,
Box 44R2-PM, Shuwano Wisconsin 54166,

roven
0-VE

$200 WEEKLY! Make, Sell Bricks! Free
Information! Xcito Bricks, 5715 N. Mozart,
Chicagao, 11l. 60659,

w?t:"mr.l: ?IH{IJ;ILTBEETE our hsw!!
rite: Craig-1D5, roy, ring
Valley, California 92077.

| MADE $40,000.00 Year by Mailorder!
Helped others make money! Start with
$15.00—Free Proof. Torrey, Box 31B-Y,
Ypsilanti, Michigan 48197.

BECOME Qur Mail Order Distributor with
£150 (Investment, Free Brochure, Audit
Controls, 40 Brookside Ave., Falr Lawn,
New Jersey 07410,

PORTABLE Sandblaster $29.95. Distribu-
tor wanted, Free brochure, INKA, Box
66573—A, Houston, Texas 77006.

MAILORDER Millionaire helps beginners
make £500 weekly. Free report reveals
secret plan! Executive (1AS), 333 North
Michigan, Chicago 60601.

FREE _SECRET BOOK “2042 Unigue
Proven Enterprises.” Tiny businesses but
huge profits! How Little Fellows beat infla-
tion. Work home! Haylings, T37, Carlsbad,
California 92008.

$200.00 DAILY In Your Mailbox! Op
tunity To Follow Mailorder Experts. ree
Details, Associates, Box 136-A, Hullanl:l.
Mich. 49423,

TAKE Catalog orders. We drop-ship 1001
best selling specialty products. Lowest be-
low wholesale prices. Immediate Delivery
Spectacular home business Tnnﬂunih’.
Free Book. Specialty Merchandise, Dept.
KE, Woodland Hills, California 91364,

HOW MAKE MONEY ADDRESSING,
MAILING LE"EH OFFER DETAILS 10¢.
Iﬁﬁfﬂmm 3636 West Peterson, Chicago

BECOME “Mortgage Broker." Lucrative!
g;;lrkt;l Sources, Box 640099, Uleta, Florida

$200.00 SPARE Time earnings with vour
Tablesaw. Write: Workshop ve,
Yancouver, wlsnantun

3800 Harney,
98660,

REPAIR Hydraulic Jacks—Details Free,
Write: Hydraulic Parts Supply, Box 295,
Port Isabel, Texas 78578.

BEGINNERS, Best Start, Mail Order.
Details Free. Cornucopia, Box 3-39223,
Groesbeck, Ohio 45239,

BIG Profits Addressing Envelopes 25¢.
Willard, Box 1497X, Tustin, Calif. 92680.

FREE Details, 100-400% profit selling
books by mail. Profit, 858 Glencoe,
Denver, Colorado BO220.

$200 WEEKLY STUFFING ENVELODPES
home. Start immediately. Details 25¢.
ARTHUR'S, Box 526PM, Mt. Airy, North
Carolina 27030.

WORRY and HATE GONE FOREVER . . . !
Detajls—Guaranteed Free. JAWCO, PO Box
345-MWS5, Stoughton, Wisc. 53589,

“"MAILORDER Beginners Library.'" Seven
outstanding books. Complete set, $6.50.
(Dealers wanted.) Nell H. Tasker, Shamo-
kin, Pennsylvania 17872.

(Continwed on mest paig )
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BUSINESS OPPORTUNITIES
("ontinwed from preceding page)

SELL New Sensational Low-Cost Car
Thief Signal. Exceptional Margin. Samglas
for trial. Northwest Electric Co., Ave. 273,
Mitchell, 5. Dak. 57301.

MAILORDER Opportunities! Free Packet.
Kennedy Mai!ing Service, Box 351-PM,
Selma, Alabama 36701

$20,000 YEARLY!! Complete Mailorder
ram! Informatio ree!  Wiemels,
325-MM Elmwood, Bay Village, Ohio 44140,

_ STOP Money Worries. Make $20,000! In-
sider's Secrets. Free Detai's. Zenco, Box
176, Scituate, Massachusetts 02066.

EASY START IN MAILORDER. Books,

Merchandise, Catalogs. Free Details.
Arteric-ME, 770 E. Griffith, Fresno,
California 93704.

MAILORDER—Sell “‘Insiders"™ Money Se-
crets!!  Kildebeck-EA, 1207  Eighth,
Alhambra, California 91801.

MAILORDER  Dealers wanted! L-K
Industries, 238 Boardman Bivd.,
Youngstown, Ohio 44512.

‘ unl :aeua?ut *'E"“',““ EBT::I;M Em&ei—t
opes, lmm ate Earmings nNers
$1.00, (Refundable). cnﬁ.dssl. 1433 61
Street PM5, Brooklyn, New York 11219.

EARN Extra Money in Your Spare Time
Elailingﬁ %ﬁmmﬂng I:Iln:ular’::., I!Fu:.h g
ress am nvelope For Free
tails. Ultls, 10716 Francis 1-PM, Los
Angeles, California. 90034,

STUFF Envelopes. $250-Thousand. Free
Opportunities. Send Stam dressed
Envelope. Bobier, RD2-188M, Kirkwood,
Mew York 13795.

CURIOUS About Mailorder? Discover
opportunities awaiting you. Get the Facts
then Decide! Free Information. Rembold
Enterprises, 1418A MNelson Road, Post
Falls, Idaho 83854.

FREE 166 Gatalug;! Complete Mailorder
Information! Start Right and Profit! Full
Details—$3.00, Jay's Mailorder Sales,
2208 Hermitage  Avenue, Wheaton,
Maryland 20902,

WANT 100 Letters Daily? Each contain-
ing $1.00 Plan, Plus 6 Formulas, ?l.ﬂﬂ
Enterprises, Box 176, Corona, Calif. 91720,

WHY NOT EARN %20 HOUR! VIRTUALLY
RECESSION-PROOF. Prepare Tax Returns
Full or Part Time at Home In Your Own
Business. No Experience Needed. Ouick
Easy Learning. Send for Free Details Now.
No Salesmen. lefferson Tax Institute,
Dept. 285, Box 4564-G5, Springfield,
Missouri 65804,

$20,000 POSSIBLE Raising Bullfrogs! De-
tails Free! Bravco-AB, Box 696, Temple,
Texas 76501.

EXTRA INCOME In 1974. Start Now!
Pleasant Work, Small Investment. Gerald
D. Foster Co.. Box 161, Dept. PMS54,
Baldwinsville, New York 13027.

EXCELLENT PROFITS doing business by
mail. Details free. Business Research, Box
5658-A5, San Antonio, Texas 78201.

“HOW TO Write a Great Ad in 1 Day™ %1,
postpaid. (Refundable.) Hubert Simon,
1280-BC Sawmill, Yonkers, N.Y. 10710.

MAILORDER—Carry no stock. Companies
will pack, ship under r label. One-man
operation uPahle of $10,000-320,000 year.
Eﬂt%ilhggga. Elite, Box 715-PM, Lynbrook,

LEARN Mail
Turner (154E),
Florida 32741

MAKE durable building plastic easily.
Waterproof, fireproof, economical. Bays
Laboratory, Cedaredge, Colo. 81413,

WE NEED GINSENG GROWERS! $3.000-
$30,000 annualiy! We Buy Your Crop. Send
$2 for seed sample and information.
Glass's  Ginseng change, 336
Rochdale Station, Jamaica, NY 11434,

BIG OPPORTUNITY Build Own Business,
Miman, P.0. Box 169, Hainesport,
New Jersey, 0B036.

START A Home Business in Spare Time.
Make extra money. Experience not essen-
tial. Literature free, Write: Classes,
P.0. Box 318, MNew York, New York 10010.

Order The Action Way!
1062, Kissimmee,

LOOK! EARN MONEY FULL OR PART-TIME,
taking orders from my catalog. Nearly
1000 fitems at below wholesale prices.
Send $2.00 for catalog. (Deductable first
£25.00 order.) LYNN W. DOWDLE, 402 W.
TIGYLAND. SAN ANGELO, TEXAS 76901.

FREE Report Reveals Moneymaking Op-
portunities—Spare/Full Time—Cavallero,
Box 15-A, Needham, Mass. 02192.

MAILORDER MUST—HKnowledge Before
Starting Free Details. Heigin Enterprise,
219 Mount Vernon, Fitchburg, Mass. 01420.

UNLIMITED Earnings with little known
moneymaking methods. Free Details.
Martin Konkel, Dept. 55, 2128 Marie Park,
Albuguerque, New Mexico 87112,

SEVEN Complete Mailorder Opportuni-
ties, Details Free! AM Sales, 31-14 94 5t..
East Elmhurst, NY 11369.

$25.00 HUNDRED STUFFING EMVELOPES.
Send stam ddressed envelope. Tayco,
Box BO10PMS, Stockton, Calif. 95208,

MAKE lligi Mon Fast Part-Full-Time
our own Mailorder Business. Free Details.
urtis, Box 1193 P, Denver 80201.

EARTHWORMS, Raise For Profit! Growers
Needed Nationwide. Guaranteed Market by
Contract, Clear Creek Bait_ Farms,
5300A Clark Road, Paradise, California
g&gﬁ? ;hgqre 916-877-4936 Daily 9 AM. to

HOW to make more mnntr in one day
than before in a week. Amazing new man-
ual, “How to Start a Profitable Pawn Busi-
ness at Home'. $2.98. Satisfaction Guar-
anteed. Rondar Co., Box 665-P5, Douglas,
Alaska 99824.

SELL BURGLAR ALARMS. Set of Five
'Hami% Stickers $1.00. Lee Specialties,
Box 32P, Dobbs Ferry, New York 10522,

$100.00 SIX Hours Work. 1;,'; Ton Truck
Needed. Guaranteed. Plan £5.00.
Truckman, Box 280, Pinson, Alabama

| ALMOST WENT BROKE ‘“Getting Rich
Quick' in Mailorder! Information absolute
must for beginners! $3.00. Burks, PM-54,
Box 93, Carrollton, Texas 75006.

ESTABLISH Your Own Profitable Mail-
order Business! Everything Supplied.
Michael, Box 573-PM, Lenox Hill Station,
Mew York 10021.

MAKE MOMEY With Pantyhose. Guaran-
teed. Samples 2 pairs $1.00, resell $1.00
pair. Londons, 2017 Shafto, Ocean, New
Jersey 07712,

HOW Mail Order Fortunes Are Made, 75
Chapters $8.95. Book Catalog 25¢. Schwab
Products, RD #1, Mars, Pa. 16046.

DON'T Miss This! Big List of Moneymak-
ing Plans. Work At Home—Spare—Full
Time—Details 25¢(, Moneymaking, Box
15-A, Needham, Mass. 02192,

DOUBLE YOUR INCOME With Insiders'

Moneymaking Secrets. Stamped, Ad-
dressed Long Envelope. Achievement, Box
1282-19, Brooklyn, N.Y. 11202.

RECEIVE Mail Galore! National Listing,
%11.!_'{12% Sullins, 1313-M, Brunswick,

UNUSUAL shul carpeted hassocks.
Easy profit results. Free Information.
Toadstoals, POB 1044-P1, Mason City,
lowa 50401.

FREE below-wholesale Catal Gifts,
Toys. Movelties, Sundries, 1001 Products.
200% to 500% Profit! Your own business;
mail order, wholesaling, rack merchandis-
ing. Imprints. Drop Shipments. Profit, Box
537-AES5, Pico Rivera, California 90660.

HOW To Make a Fortune in Real Estate!
Satisfaction Guaranteed. Send $3.50.
?‘ﬁﬁé Box 976EF, Ft. Lauderdale, Fla.

182 POPULAR MECHANICS

GET Out of the Rat Race and into the
Money with a businéss of Your Own. De-
tails $2.00. Conestoga Supply House, 1014
Willow St. Pike, Lancaster, Pa. 17602,

STOP DREAMING!!! Get on “‘Easy Street™'!
Enjoy luxury, security, independence.
Proven profitable mailorder book program.
Minimum initial investment: unlimited
potential. Details, sample catalog 25¢&.
Key Enterprises, 370PMS Wi'ton Road West,
Ridgefield, Connecticut 0GB77.

“MADE $40,000.00 Year By Mallorder.
Helped others make money!"" Start with
£15.00—Free Proof. Offenhauser. Box 111,
Dept. PM, Canonsburg, PA. 15317.

$100 WEEKLY Possible! Mailing circulars
for advertisers. Rush stamped addressed
envelope—Free Details. Service, Box 721-P,
Lynbrook, N. Y. 11563.

IMPORT-MAILORDER Opportunity. $15,000
annually plus. Postcard brin details:
MNortheast Imports, Box 121M5, Fremont,
N.H. 03044.

MAILORDER BEGINMERS Learn Profes-
sional Secrets. Dealers Wanted, we drop-
ship. Details Write: 1GW, Box 4022M5,
Downey, Calif. 90241.

CALIFORMIA MANUFACTURER NEEDS
Man to assemble our product and be local
apent, experience unnecessary. May start
while presently employed. Five-figure
income for  responsible  applicant.
5.K.R.M. Manufacturers, 2347 West 238
Street, Torrance, California 90501.

MONEYMAKING
OPPORTUNITIES

STUFF EMNVELOPES. $£500/THOUSAND!
Free Supplies! Send Stamped-Addressed
envelope. MNRE, 271RT1. Owego, New
York 13827.

SECRETS of professional carpet clean-
ing. $50-5200 week, spare time, 50 gr:.
experience. Free Details—Levering, Box
478-A5, Wetumpka, Ala. 36092,

MAIL LETTERS FEATURING REAL MER-
CHANDISE—Get £12.00 orders in EVERY
MAIL, $8.00 PROFIT! Everything furnished!
Write: Millerprises, Dept. 1A54, 55 Stadiey
Rough, Danbury, Conn. 06810,

BECOME A Draftsman. Work for your-
self or others. Low Cost-Information 25¢.
P.0. Box 125, Rouseville, Pa. 16344.

MAKE Money Playing Poker. Experts win.
%0 can you'! Become a constant winmer.
Professional Secrets. Only $1.00 Money-
back Guarantee, Fred E. Klopp Co.,
9274 Mt. Zion Rd., Lebanon, Pa. 17042.

$6,000.00-$12,000.00 Raising Rabbits.
400,000 Books Sold. Free Details,
gg%i'&fna, Box 1543-PMO5S, Tampa, FLA

MAIL LETTERS FEATURING REAL MER-
CHANDISE. Get $12.00 order in Every Mail
—%$8.00 Profit! Write for information or
send $3.00 for Instruction Fo'io. Earl's
World Trade, 2513PM Center, Cedar Falls,
lowa 50613.

BIG Profits Selling Mailing Lists!! Com-
Flete operating instructions, wholesale
ist source. Ever thjnfg quu need. l]n:l\r
$5.00 postpaid. Satisfaction guaranteed.
M. Carter, Box 3B177PM,
California 90038.

WE PAY 51.00 apiece for ﬂawscllppintgs
of Wedding-Engagement Announcements.
Details_$1.00. Mementos, Box 3267-PM,
Saxonville, Mass. 01701.

MACHINIST TRADES—Endiess rewards
learning Trigonometry the easy way.
=5P4M Information. Groll Services, 30
Elgdiw,cﬁm Road, East Brunswick, New lersey

8

Los Angeles,

(Confinued on mext page)
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MONEYMANKING

OPPORTUNITIES
(Continged from preceding page)

UNIQUE PROFIT PLAN WILL MAKE YoU
MONEY! Selling Information by Mail is the
Paved Road to Riches. Details $1.00 Guar-
anteed. Robert Teubner -5, 1104-23rd St.,
Sioux City, lowa 51104,

FREE Information! Fantastic Moneymak-
ing Methods! Media Unlimited, Box
243PMS, Wallingford, Pennsylvania 19086.

“WANT'™ success Secrets? (Money,
Health, Hagpinesgg? Write; Sauers, Box
555, Mars, Pa. 16046.

LEARN to develop ideas, become
wea‘lltahg. PMFM, 19309 Rewvere, Detrait,
Mi 34,

EARN! Mail circulars! Send stamped, ad-
dressed emer%m Veejay, 2366M1 17th,
Eureka, Ca, 95501.

$300.00 WEEKLY Possible—stuffing en-
velopes. Start immediately! Details, 50¢
Lrefundab!e. Royal-PM1, Box 36643, Los
ngeles 90036,

PRESTIGE and money yours. Amazing
business ?ufuﬁunrty. Free details. Sunset,
P. 0. Box 7411, Houston, Texas 77018,

MAKE EXTRA MONEY FIXING SMALL EN-
GINES and remodeling homes. Send $10.00
t!%r:! E%Sﬂ. Box 176, Onamla, Minnesota

BECOME WEALTHY-Use financial manipu-
lation—Two ways out of debt without
hanhruntc;. Birden, Box 8846-P, Pinebluff,
Ark. 71601.

SPEEDOMETER REPAIR, Fascinating,
Profitable! Free Brochure, Instrument
Training School, 120 MNorth Cherokee,

Muskogee, Oklahoma 74401.

SELL $3.00 Health Books—Mailorder.
Cost 50¢. Amrose, Box 8282-XX, Richmond,
VA. 23226.

HOW TO Make Money Writing Short Par-
agraphs. Information Free. Barrett, Dept.
C-27-K, 6216 N. Clark, Chicago 60660,

$40 DAILY Possible tying fishing flies
at home. Details 25{. Flyco, Box S46PM,
Albany, Oregon 97321.

CLIP Newspaper Items. $1.00-%5.00
each, Details free. Walter, Box 1360-PA,
Erie, Pa 16512,

MAKE Statuettes, novelties, imitation
marble. Sell to stores or start gift shop.
Free details. Marbleizing. 41 Waverton,
St. Louis. Mo, 63124,

$250.00 PER Thousand stuffing en-
velopes! Unconditional Money-Back guar-
antee! Complete Starters Kit .00.
HOMEWORKERS, Box 24413-ME, Oakland,
Cal. 94623.

LEARN The secrets of repairing junk
batteries. “Fabulous Profits'™ at home.
Rpex  Engineering, 3100  Ramena,
Atascadero, California 93422,

3000%. PROFIT Preserving Baby Shoes

In Chinakote. Free Literature. NBC-PM-5,
Gower, Mo, 64454,

WORLD'S Leading Contest

Magazine,

50¢. Prizewinner, 1315 cCentral, S5t
Petersburg, Fla. 33705,
START Easy Business at Home: Mail-

order, imports, wholesale . . . Money-
making Secrets Revealed! Free informa-
tion. World, Medina, Washington 98039,

LEARN Sign Painting—$£1000 Monthly,
Part-Time. Free Catalogue. Kaufmann
Company, Centertown, Missouri 65023,

GUPPIES FOR PROFIT Make money in
spare time raising the everyone
wants, Details $2.00 Refundable. P.0. Box
3418, Portland, Oregon 97208.

HAVE A CONFIDENTIAL CHICAGO AD-
DRESS or BRANCH OFFICE: Business, Per-
sonal; Low Cost, Since 1344! MCOGC-82,
216 lackson, Chicago 60606.

$10.00 DAILY Writing Short Articles at
Home, Begin Immediately! Copyrighted
Report Reveals How a Where. nd
1.00. Michael's Gifts, 1084 San Remo
ve., Naples, Fla. 33940,

$10.00 DAILY Writing Short Articles at
Home! Begin Immediately! l::npynggtud
Report Reveals How a Where. Send
$1.00. Woodco, Box 172, Dept PM5, West
Lafayette, Ohio 43845.

HIGHER INCOME, Security and Power.
256 Page Book ”hninhirm Big" reveals
secrets that make men rich! Send $2.00.
Hilltop House, Dept. C5, Route 1, Box
569-61, Wylie, Texas 75098.

‘MY NEW Business Can Easily Make You
%1,000.00 per. Month™ lohn F, Hartman,
:Hgggﬂig idge Road, Spencerport, N.Y.

HOME Business Ideas! Free Details!
ABC Enterprises, Box 1824-P, Columbus,
Georgia 31902,

RETIRE Anytime in luxury! Easy, Legiti-
mate! Details, Fremier Enterprises, Box
10597-C, Pittsburgh 15235,

WILDCAT 0il Leases can make you rich!!
Free Information. Campbell, Dept. AS54,
Box 3395, Austin Texas 7B764.

$1,000 Extra Monthly. Sound Good? FREE
Details. Worldwide Success Unlimited, Box
398PM, Orland, Cal. 95963,

. WHY Lose? Know Expected cata!ni Prof-
its Before Imrnstln_lg. Complete Report
$9.95. Guaranteed. laylor, 6520 Worms/
Herrnsheim, Herrnsheimer 122, Germany.

EARN $160 every day—Pony rides for

MAILORDER Beginners Books Cat&lnﬁs.

children. Details 25¢. Colonial, 206-2 | 25¢. Cazin, 526 Maple, Redwood C
Swarthmore, Pa. 19081. Lalif. 94063.

wunnwunu!l&—ﬁgﬂ.uu :;-'a%kl [}nE- I{I:Ill% S].IIJII:I5 l'EIl_tsALEI ?ellin Eeln rm'eg
structing Agquariums Of Wood. Orders By | me ocial Security plates,
Ma'ill_ FErequ:retalls. Myron  Stallsmith— ravaplates Box  10460-199,

Stacy Drive, New Middletown, Ohio 44442,

IT. E
Jacksony ﬁfe. Florida 32207.

200% PROFIT Sellin Rings., Triple
Moner in 30 Days or Money Back. Free
Details. Anka, P.0. Box 80356-PM,
Cranston, Rhode Island 02920.

HOW TO MAKE BIG MODNEY Writing sim-
ple “Information” Folios, Booklets, on any
subject. Free details. Jaycee Barnes,
Box 913, Glens Falls, New York 12801.

GROW RICH While you Sleep! Powerful
Secrets Revealed. Satisfaction pguaran-
teed. Send $3.00. Adco, Box 976-ER Dr.,
Ft. Lauderdale, Fla. 33302,

How Turfwin
Won $300 Weekly, Guaranteed! Turfwin,
??Eigm?& Port Washington, New York

$CASHS $1.00 Per Sale!! Sample,
tails Free!! Tony Bernatek,
Riverbank, Lincoln Park, Mich., 48146.

De-
1774

$2.40 HOURLY Making simple wood nov-
elties. Free details! Gene's, 55 Boxwood,
Falmouth, Mass. 02540.

EARN A $%$50,000 FORTUME AT HOME.
DETAILS 25¢. Mr. Wizzard, Box 204-C,
Roseile, Illinois 60172,

VENDING Machines. No selling. Routes
earn amazing profits. Big catalogue Free.
Parkway Corporation, 715PMM  Ensor
Street, Baltimore, Maryland 21202.

. FREE—Easy Ways to make money sell-
ing exciting new products—Full—spare
time Send name, age, for 5 months free
subscription. Salesman’s  Opportunity
Magazine, 1460 Hancock Center, Dept,
012, Chicago B0611.

SPARETIME MOMEY, own home, by mail.
Been telling how since 1925, Factual, case
histories, new products, thousand offers.
Specimen 50¢; annually $12. Mail Trade

agazine, Box 1302, Springfield, IL 62705,

UNLIMITED Earnings with Fantastic
Money making methods. Free Details.
Taylor, Dept. PM, 252 Shadow Mtn. B-1,
El Paso, Tex. 79912.

SELL AUTHENTIC Silver

Turquoise In-

ADDRESSERS—50 Companies want Ad- | dian Jewelry, Navajo, Zuni. Small invest-
dressers, Send self-addressed envelope. | ment  necessary.  Wholesale rices.
Cal Enterprises, Box 4516-X, Compton. | Rotega Traders, Box 17651, Tucson,
Calif. 90224, Arizona B5731.

SWEEPSTAKES Contests. How to win. RECEIVE money through the mail. 24
Write for free information. General | lessons reveal insiders’ methods, Start
Contests, 1609-18 East 5th., Duluth, immadiatelir. Send $2.00. Sterim, Box
Minnesota 55812, 23-B, Sterling Heights, Mich. 48078.

FREE SECRET BOOK ‘2042 Unigue, EARN $30.00 HUNDRED Stuffing En-

Proven Enterprises.” Largest successful
collection! Fabulous “'Little  Knowns."
:f;éanhnme! Hayiings-T36, Carlsbad, Calif.

$200.00 FROM Sheet 14" plywood
(scrap). Details 35¢. Novelties, 610 So.
24th, Elwood, Indiana 46036.

velopes. Immediate Earnings. Beginners
Kit $1.00 (refundable). Colossi, 1433 61
Street, PM5M, Brooklyn, New York 11219.

EARM AT HOME Addressing Envelopes.
FREE Details. Send Self Addressed
Stamped Envelope. Colo, 1433 61 Street,
PM5, Brooklyn, New York 11219,

_“1 MADE an EASY $10,000 in my Spare
Time with minimal investment. You can do
likewise. For more information, se.d 32
to: Enterprises, 24523 Monterey, San
sernadeno, Cal. 92410."

_MAKE Money Collecting Coins, Writin
Fillers, Mail Order Imports, Governmen
Surplus, With your Camera, $1.00 each,
Eﬁ?’. 140 Solida, Port St. Lucie, Florida

$70,000-580,000"" From Automatic Plan!
5.00. McMeekin, Box 20331-PA, Los
geles, California 90006.

FREE yourself from worry, want, infla-
tion. Learn the secrets of today's pros-
erity. Reguest information Spooner's,
ggglnuran Circle, Sacramento, California

MAKE Money Playing Poker. Expert Re-
veals Inside Secrets. Learn how to become
Constant Winner. MO-59G %$1.25. Rotay,
ggg;aﬂuchlndge Court, Adeiphi, Maryland

EARN EXTRA CASH sewing,
newspaper, stuffing envelopes. Informa-
tion 35¢ with stamped, self-addressed
envelope.  Montgomery-PM2,  Rt. .
g:gmsun Tract Rd., Box 271, Pulaski, Va.

clipping

$1,000,000 CASH! New Jersey State
Lottery! Instructions for non-resident par-
ticipation. Guaranteed. . . . Send $2.00.
Frekl, 51 Hadqnulm Drive, Dept. 1AS,
St. Louis, 63124,

PROFITS From Penny Stocks. Free Infor-
mation. Analyst-PM, Box 534, Camino,
California 95709.

MAKE EXTRA MONEY. New booklet shows
ou how to make money in ruur s}p&m
ime—without  working.  Only 50.
DIXIE ENTERPRISES, Dept. 5035, Meridian,
Mississippl 39301.

%$1.60 ASSURED for each envelope you
mail. Also, cash for newspaper clippings.
Details for 25¢ and stamped envelope.
Modern, Box 222-PM, Upland, Calif. 91786.

{Cantinned on nert poge)
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PROFITABLE OCCUPATIONS

AGENTS WANTED

MY MEW business can easily make you
£1,500 per month. Investitive, Box 710-PM,
Hartwell, Georgia 30643.

ADVERTISING BUSIMESS—You own it!
first week or money back. Write:

tion Ad Clock, Room AC-2-DF, 1512
lanvis, Chicago, 11l. 60626.

FT. SMITH Auction School,
Ark. 72901. Resident &
Veteran approved.

PLASTERCRAFT!!! Profitable home busi-
ness, Molds available, Details: Lynnette,
6251C Mentor Park, Mentor, Ohio 44060,

SHARPEN—Scissors, Pinkers, Light, com-
pact equipment. Supplies. Blackhawk's,
Sheldahl, lowa 50243,

25 TOP MAIL ORDER OPPORTUMITIES
Best, Avoid Mistakes.

Reports, Box 2213,
Riverside, Cal. 92506,

MAKE MOMEY IN SPARE TIME. Earn gen-
efous commissions as a subscription sales
representative for leading magazines. For
full details and instructions, send this ad
with your name and address to: POPULAR
MECHANICS, Room 1107M, 250 W. 55th

St. New York, N.Y.10019.
BECOME A Mortgage Broker. Highly re-
spected, interesting, lucrative prestige

business. For complete information write:
United, Box 6284-F, Marietta, Georgia

Ft. Smith,
Home study.

SALESMEN—DISTRIBUTORS

BIGGEST Earnings ever! Famous Hertel
fully referenced Bible! Proved plan. Star-
tling 3-dimension cover. Easy credit plan.
No investment. Demonstrator furnished.
Write: Intermational Book, Dept. PM, Box
118, Wichita, Kansas 67201.

EARN Big Commission Full or Part Time.
Show America’s largest line Low Priced
Business Printing and Advertising Spe-
cialties Plus Calendars in season. No ex-
perience. Mo investment. No collections
or Deliveries, On-the-spot commissions,
Big Free Sales Kit Samples hundreds items
used daily by businessmen. Merchandise
bonuses for you. Build profitable repeat
business, Start now. National Press, Dept.
488, North Chicago, 111. 60064,

DISTRIBUTORS Wanted for Amazine New
Anti Syphon Device. Sample $1.98. Energy
Savers, 32 Maine Avenue, Carteret, New
Jersey 07008.

EVERY Man a prospect. Refundable sales
kit offer showing line belt buckles, tie
clasps, money clips, cuff links. lapels,
identification badges, individualized with
customer’s name and emblems. Cap
badges for trucking, bus, taxi, police,
firemen, also postal, letter carriers
and heavy construction emblems. Choice
5000 emblems. Hook-Fast, Box 1088-PM
Providence, R.1. 02901.

YOUR Own business. Used Suits 31.50;
Overcoats 65¢:; Mackinaws 35(: Shoes
1215¢; Ladies' Coats 30¢: Dresses 15¢.
Enormous profits, Catalog Free. Mathan
Portnoy Associates, 2109-AA Roosevelt
Road. Chicago, |llinois 60608.

SUPPLY Business and Industry with over
30,000 1tems of Office Supplies, Machines,
Furpiture and Equipment, Part or Full
Time. Good Commissions. Three Outfits
available._ Small refundable deposit re-
guired. Write for complete (easy money)
Information. 0Oseco, 3505-TPM  Elston,
Chicago, 1Il. 60618.

BEAT HIGH LIVING COST—Take Orders
for America’s Finest Shoes from Friends,
Neighbors! Eass',r. Profitable, No Experi-
ence Needed. Selling Outfit Free! Mason
Shoe, K-972, Chippewa Falls, Wis. 54729,

PRINTIMG, Advertising Salesmen—Ex-
cellent moneymaking sideline selling De-
calcomania Name Plates, small quantities.
Advertising Specialties, sign letters. Free
Samples. Ralco XL, Boston, Mass. 02119.

EMPLOYMENT INFORMATION

I0B HUNTING? FRUSTRATED? Learn
“How To Write The Resume That Gets
That Job! Satisfaction Guaranteed! Rush
$4.00 To: Sidewalk Books, P.0. Box 2373,
Bakersfield, Calif. 93303.

AUSTRALIA NEEDS YOU!! lobs, Jobs ...
ALL SKILLS NEEDED. Government paid

ssage. Complete fact book lists, wages,
ousing, farming, recreation, rents, taxes
T t';m..n: new emg;lu]rers lists, Guaranteed
$£1.00. Seaview-F, Box 56-L, Toronto,
Canada MGE 4Y4

HELP WANTED

GET THAT JOB! Professional Trfe Repro-
ducible Resumé Forms. $2.00 For Three
Sets to: Fullerton, P.0. 117,
Natrona His., Pa. 15065.

OVERSEAS lobs—Europe, South America
Australia, Far East, etc. 2000 openings
all trades. Construction, Office. Engineer-
ing Sales, etc. $700 to $3.000 month. Ex-
penses paid. Free Information., Write:
Overseas Jobs, International Airport,
Box 536-M. Miami, Florida 33148,

EARN At Home Addressing Mail. Details
25¢ and Stamped Envelope. Deeco-151.
Box 2308, Morth Hollywood, Cal. 91609,

OVERSEAS EMPLOYMENT . . . Australia,
Europe, South America, Asia! All Occupa-
tions! $700-33,000 monthly! Write:
Employment International, Box 29217-AE,
Indianapolis, Indiana 46229,

AUSTRALIA needs you! 8,000 Jobs—
Free Transportation! Complete details
about rents, salaries, schools, farming,
taxes, social life, teaching, immigration
requirements and forms...Plus Giant
Employers List! $1.00. Guaranteed! Austra,
%E&SM' 718 W. Pipeline Rd., Hurst, Texas

Box

100,000 AUSTRALIAN job opportunities.

All occupations. $1.25, to have your mail-
box packed with beautifully prin books
about Australian employment., housing,

much more, Includes immigration apﬂt:an
tﬂig;nﬁsﬁussee, Box 8178, Huntington, W.Va.

CIVIL SERVICE job waiting for you! Man-
ual based 34-year experience tells how.
Send %1.00. MARCO, Box 25-PM, Big
Istand, Yirginia 24526.

AUTOMATIC Fishooks. Free details. Sam-
les, %2.00. Aron, G1PM, Mastic Beach
ew York 11951,

ASK US ABOUT GETTING INTO BUSINESS
FOR YOURSELF—Iit can be done selling
our Mew 1974 Line of Specialty Advertis-
ing, Calendars and Business Gifts. Every
business and organization a potential cus-
tomer. Extensive traveling not necessary.
Part or full time. No investment, collec-
tions or District Managers. Many promo-
tional ideas to help you get started with a
65 year old, low pressure firm rated
AAA-1. Prompt, helpful cooperation. Week-
Iy commissions, Liberal Bonus. Write:
John McNeer, Dept. PM-5, Newton Mfg.
Co., Newton. lowa 50208.

SELL l.duurti:inﬁ Ball Pens, Calendars,
Ad-Specialties—Build Own Repeat Busi-
ness—Free Details—Fleming, l,'Ig'pt. A,
6535 Cottage Grove, Chicago 60637.

HOUSEHOLD PRODUCTS ROUTE. EARN
ﬁl or more daily, Also Party Plan oppor-
nities for men, women full, part time.
McNess, Freeport (2654). lllinois 61032,

SELLING KMAPP SHODES IS [EASY.
HIGHEST Cash commissions immediately.
Enjoy a steady income with satisfied re-
peat customers. Your own hours. No invest-
ment. Free Sales Kit. Lowell Harris, 612
E;:El; Centre, Brockton, Massachusetts,

PART time selling. Be a distributor in
selling name tags and name badges. Com-
lete line—unlimited field. For informa-
ion and samples send $2.00 to: MNamark
Prod, Co., 9625 Leavenworth Road, Kansas
City. Kansas 66109,

HOW to make 200% profit selling new
GAS—GUARD. Over 100,000,000 prospects.
GMC-536PM, 152 West 42nd, NYC 10036,
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AUSTRALIA Needs You!!! lobs, lobs,
Paid Transgurtntmn, Complete Informa-
tion Guaranteed!! $1.00. Aust., 423 North
Broadway PM-5, Geneva, Ohio 44041.

HAWAI1 Work and Live in Paradise, List
Occupation and job preferences. Send
£5.00 for job listi~es. JAYNE—Box BE007,
Honolulu, Hawaii 96815.

REAL ESTATE AND FARMS

MEW!—FREE CATALOG! Giant SUMMER
edition! Over 5,400 properties described,
pictured—Land, Farms, Homes, Businesses
—Recreation, Retirement., Selected Best
thruout the U.S.! 74 Years' service, over
670 Offices, 40 states Coast to Coast.
Mailed FREE from the World's Largest!
STROUT REALTY, INC. 60-MX E. 42nd St
NY, NY 10017: 7-MX S. Dearborn, Chicage,
Ili. 6G0603: 150-MX N. Santa Anita, Arcadia,
Ca. 91006.

CANADIAN LAND FROM %25.00 AN ACRE
CHOICE. Properties available across Can-
ada. Low monthly payments. ldeal for
farming, cottages, hunting, fishing. Free
Catalogue. Canadian Estate Land. t:e?t.
PMC-5, 286 Lawrence Ave. West, Toronto,
Ont.. Canada M5M 1B3.

AUSTRALIAN HANDBOOK! Includes Em-
ployment Directory, Information on Social
Life, Housing, Taxes, PLUS Immigration
Form. $2.00 leff Agnor, 4534 Ammendale
Road, Beltsville, Maryland 20705.

I0B HUNTERS GUIDE—where, how fto
find, plus 1004 job titles,  $2.00.
EnteTrise. Box 13421, Phoenix, Ariz.
85002,

AUSTRALIA MEEDS You' Many opporiu-
nities. Excellent Information. $1.00. Bill
Herbert, Box 262, Whitmire, 5.C. 29178.

OVERSEAS Bulletin of specific openings
published twice monthly for professionals,
military, craftsmen. Complete informa-
tion. guaranteed. Currént issue %$35. Not
post office box operation. Trans-Global
Overseas Networ 301 E. Franklin,
Richmond, Va. 23219 (B04) 644-0351.

AUSTRALIA—MNEW TEALAND WANT
YOUu ! ! ! 50,000 Jobs! Paid Transporta-
tion! Latest Information and Forms, $1.00
Austco,  Box ~ 3623-E, Long  Beach,
Calitornia 90803.

OVERSEAS JOBS—Now Hiring, 103 Coun-
tries, All Occupations, High Pay, Free
Transportation, Tax Benefits. Latest Com-
puterized Reports—$2.00. TRAMSWORLD,
International Airport, Box 90802-E, Los
Angeles, California 90009,

CIVIL Service Careers! We show you
how! Free Details! P.W., Box 562, Royal
Oak, Michigan 48073.

ARIZOMA: Level 114 acre lots, in rural,
farming area, $1,100. Terms. Mrs. Anne
Conlin, Glenarm Land Co., 2233 No. 7th
&t., Phoenix 85006.

“LAND MART REAL ESTATE AGENCY"—
FREE—Catalog. P.0. Box 352-P, Alma,
Arkansas 72921,

SOUTHEASTERN Missouri Sites, $375.00
acre. Box 292, Midwood. Brooklyn, New
York 11230,

CENTRAL Ontario—Choice 640 acre
Sportsmen's garadisus still available—
£20.00 plus $6.50 taxes yearly. Maps, pic-
tures. $2.00 (Refundable). Information
Bureau, Norval 4, Ontario, Canada.

$1 ACRE—Canadian border—hundreds
campsites, islands., farmlands, directly
from tax authorities. (Non-profit), Lists,
photographs mailed. Register, Room 10,
110 Church Street. Toronto 1, Canada.

BOILING Spring Lakes—America's Great-
est Real Estate Value, 15 acre vacation or
retirement homesites onl 995 cash

rice. Ten-year terms avallable. Money-

ck inspection iquarantee. Carolina coast
multi-million dollar, 14,000 Acre develop-
ment. 50 fresh water lakes, private ocean
beach, golf course, motel. and country
club. Free literature. Dept. 1-X, Boilin
Spring Lakes, North Carolina 28461,
{Registered under Federal Land Sales act
but not offered to residents of states
requiring separate registration.)

{Continued on merd page)




REAL ESTATE AND FARMS

(Coundineed from preceding ge )

CANADIAN Vacation lands: Full price
$385.00. 40 acres. $10 month. Suitable
cottage sites, hunting, fishing, invest-
ment. Free information. Land Corporation,
%Iﬁn;jl: Bathurst, Downsview, Ontario,
anada.

“p"™ FRAME Study Plan 50¢. Family
E'?Hﬁ'i* Box 251, Westfield, New Jersey

VACATION HOME PLANS

LOW cost cottage plans. Specifications
free. Paul Farmer, Woodruff, 5. C. 29388.

$1.00 ACRE! USA and Canada. Lists,
photographs mailed. Government Lands,
?1%%02 elaware Ave., Buffalo, New York

GOVERNMENT LANDS FROM $7.50 ACRE!
Vacationing, Farming, Investment! Exclu-
sive “GOVERNMENT LAND BUYER'S GUIDE"
. .. plus “LAND OPPORTUNITY REVIEW"
listing lands throughout U. 5. Send $1.00.
Surplus Lands, Box 6588-AE, Washington,
D. C. 20009.

SURPLUS Forest, Mountain, i
Waterfront Land. MNeglected Estates.
Farms, Groves, Cabins. Throughout United
States, Canada, Mexico. Low Prices. Easy
Terms. Information 25¢. Box 6498, Dept.
46, Santa Ana, California 92706.

FREE Catalog! FHOTOS! Coast to coast
farms, business, retirement. All types,
sizes & prices. SAFE-BUY Real Estate, Box
589-PM, Little Rock, Ark. 72203,

ARIZONA—Beautiful 2% acres, $1500,
easy terms. For investment, retirement or
vacation. Excellent fishing and hunting.
Colorado River-Kingman area. Ev King,
Broker, 202-M ast McDowell Road,
Phoenix B5004.

COUNTRY PROPERTY NEWS: For land in-
vestors, Monthly. $12.00/vear, Refundable.
1020 Park Avenue, NY 10028.

FREE. ... NEW...BIG SUMMER cata-
log. Hundreds of top real estate wvalues
coast to coast! UNITED FARM AGENCY,
Ei%‘lF?M West 47th 5t., Kansas City, Mo.

ARKANSAS Farms, Ranches, Acreage.
Clean air, pure water, excellent hunting,
fishing, low taxes. Free Bargain List:
American Farm Agency, Drawer “'C'', Mena,
Ark. 71953.

CAMADIAN land: $285.00. £10.00 month,
Free information. Vacation fcres, 7771-A
Bernard, LaSalle, Canada, HBN 1V8.

HOUSES For $1.00. New Urban Home-
steading Laws. Free details. Heartland,
Box 5627-PM5, Columbus, Ohio 43221.

Desert

FARM AND GARDEMN
EQUIPMENT

RIDING LAWNMOWERS 1974 Models, 7
Horse&:wer Briggs and Stratton Powered
$209.00. Free Brochure, Tomco, Box 72,
Oak Grove, Missouri 64075.

MNATURAL GAS (methane)! Make it from
manure! Chemist gives simple instructions
$2.00. Burchette, (Methane), Box 1114,
Spring Valley, California 92077.

@

ELIMINATE Moles, Gophers Easily, Inex-
Bensi'.rely. Guaranteed method, $3.00:
anhaven Farms, Box 2606(PM),
Vancouver, Wash. 98661.

GINSENG BRINGING %30 Pound, Have
seeds, roots, Goldenseal, Full information.
K. Collins, Viola, lowa 52350.

LEARN Lands.cagintg and the gmwinﬁ of
lants. Start a profitable business part or
wll time. Free information without obli-

tion. Lifetime Career Schools, Dept.
622, 2351 Barry Avenue, Los Angeles,
California 90064.

CONSTRUCTION PLANS,
BLUEPRINTS

FLOWERS, PLANTS AND
NURSERIES SUPPLIES

BUILD YOUR OWN HOME, Save Money.
Infarmation, Drawings Furnished. How to
et house plans. Send $10.00, Albright.

21 Sangamon Ave., Dept. 101 M.
Springfield, lllinois 62702,

LOG CABINS

BUILD I.ng Cabins, Rustic furniture,
Fireplaces!! Complete manual $3.00 . . .
“A" Frame plans, $2,00 . . . Guaranteed.
. . . Beels, 956 Springdale, Atlanta,
Georgia 30306.

WEST COAST CEDAR PICMIC/PATIO Ta-
BLE. Beautiful design and balance. Home
Craftsmans dream. Ideal for outdoor en-
tertaining. Seats 8, with eating area 3 X 8
feet. Built entirely of 2 X 4’s, bolts, and
screws. Excellent market should you de-
sire to manufacture for resale. Plans
mailed day order received. Plans and ma-
terial list %$2.98. Guaranteed. OZARK
?EE(IJEHE Box ‘“B", Russellville, Arkansas

EXOTIC LUMBERS from Abarco to Zebra-
wood. Yery reasonable. Send 25¢ for bro-
chure. Guaranteed, Austin Hardwoods,
2125 Goodrich, Austin, Tex. 78704,

HOME REMODELING

HOME CRAFTSMEN

SOLAR HOT WATER is free. Easy to fol-
low low cost plans only $3.00. Plans for
heating swimming pool, $3.00. W. Gleason,
4050 Bth. Ave. North, 5t. Petersburg, Fla.
33713.

101 PATTERNS of smart Gifts, Novelties,
Shelves, Action Windmills, plus *“'Make
Money Jig Sawing'. $2.00. Mastercraft,
55M. 7041 Olcott, Chicago 60631,

OLD Home? Increase value, make un-
sightly walls, ceilings, woodwork like
new, easily. Professional Methods $2.00.
Eem?ndaling, Box 108, Richmond, Illinois
0071,

FUEL SHORTAGE? BURN HYDROGEN From
water. One days work., Use existing fuel
system. Cheap. Send $3.00 for Plans to:
Box B279, North Royalton, Ohio 44133.

DO-IT-YOURSELF

CABINETMAKING MADE EASY And “‘How
to Make Formica Counter Tops." Two ex-
cellent puides let you build kitchen cabi-
nets and counter tops like professionals.
Extraordinary guides bring master crafts-
men's shortcut methods, Satisfaction puar-
anteed. Write: Japs, 126-P Seventh Morth,
Hopkins, Minn. 55343,

CATALOG FULL SIZE FURMITURE PLANS
—%1.00 Refunded with first order, Tradi-
tional. Earlv American, over 150! Furniture
Designs, 1425 Sherman, Dept. CP-74,
Evanston. lilinois 60201.

PICTURE Framing—Profitable full or
spare-time business. Easy to learn with
handbook-course **Guide To Picture Fram-
ing Profits.” $2.00 Guaranteed. Free fram-
ing-supplies catalog included,. laps, 126-PM
Seyenth MNorth, Hopkins, Minnesota 55343.

POPULAR MECHANICS MASTER SHOP
GUIDE. Greatest product offered to a man
with a workshop. All information printed
on heayy boards, punched and ready to
hang above his workbench. Covers wall
fasteners, nails, screws, bolts, twist
drills, abrasives, lumber, moulding pat-
terns, plywood grades, hardboard, dry-
wall plumbing supplies. electrical sup-
plies. Plus information on score of other
subjects, Send $3.95 to: POPULAR ME-
CHAMNICS, Dept. HE, 224 West 57th Street,
New York, New York 10019,

NEED Storage space? Build our
812'x11" high Barn. Features loft space-
Gambrel roof-Dutch doors!! Detailed plans
with material list. Send %2 .98—Satisfac-
tion Guaranteed! JaBar Enterprises, PMS5,

1448W Strasburg, West Chester, Pa.
19380.
HOMEOWNERS, Contractors, Ecologist

Build a DC-AC Generator for less than
£50.00 . . . Guaranteed, Plans 3$2.00.
lggﬂﬂ ROY, GI, BOX 122, PENNDEL, PA.
1 i

SOLAR EMERGY Focusing Mirror  Kits,

MATERIALS. Information, INSTRUCTIONS,
2.00. 20" Beginners Kit, £12.95. SUN
lg‘ggﬂs. 716 Main, Berlin, Penna.

REDWOOD flawn furniture plans; chair,
round table, lounge, picnic. $1.50 each
. - . all for $5.00. Collier Entergrises,
Box 1599, Nashville, Tennessee 37202.

20 PLANS Full Size Early American
Novel Items for Fun or Profit. Send $2.50.
Cerbone, Box 18099, Phila., Penn. 19147,

~ BUILD RUGGED WOOD LATHE from wash-
ing machine motor for $7, simple con-
struction. Plans $2.00. Gledhill, 3633
Torino Drive, Santa Barbara, Cal. 93105.

LEARN How to make a mold and cast
your own reproductions. lllustrated work-
book £1.50. BEH Lid., Box 1644, Whittier,
Calif. 90603.

MEED A WORKBEMCHT Here's a dandy
one anyone can build in a weekend. It's
5.-ft. Long, Sturdy as can be. complete
with tool panel. Plan and instructions
£1.00. Way-Mar, 58 Underhill Road,
Scarsdale, N. Y. 10583,

DITIONING. Install central air condition-
ing in your forced air furmace yourself—
save installation costs. Easily done with
simple hand tools. Complete kits for as
little as £500*. Free brochure shows how,
McGraw-Edison Co.. 746C N. Clark St.,
Albion. Michigan 49224, *Cost varies ac-
cording to size and construction of home.

SYNTHETIC GASOLINE! Make it vourself
from common trash! Chemist gives com-
plete, simple instructions $2.00. Kenneth
Burchette, Box 1114, ~ Spring Valley,
California 92077.

SELL Home Yourself. Pav No Commis-
sion. Guaranteed Instructions. Details,
Quali-Post, Box 91P, Hamel, Minn. 55340.

PARADISE From Worthless Land, Free
Details. Ajan. Box 667, Stony Plain,
Alberta. Canada, TOE 2G0.

MAKES Wood Look Like Wood-—1 coat
does a professional iob for fine wood fin-
ishing . . . Authentic Sat'n OIl . . . old
world formula. 15 oz. $3.95, 30 oz. $4.95
prepaid. Authentic Products, Box 7428,
Shebovean, Wis. 53081.

BURGLAR-FIRE Alarm Supplies and Infor-
mation. Free Catalog, Protecto Alarm Sales,
Box 357A, Birch Run. Michizan 48415,

1400 CATALOGS Listed and Described
Sources for EVERYTHING Imagirahie!
Rush $2.00. MASTERLDS, Box 24413-YE.
Oakland, California 94623.

CONVERT MOWER Engines into air com-
pressors, Write:  Showalter, Box 409,
Abilene, Kansas 67410.

REPAIR MINIBIKES, LAWNMOWERS,
BICYCLES, Sewing Machines. Auto En-
gines, Mazda/Wankel, Motorcycles, Magic
boats. Over 100 How-To-Bonks. Free Bre-
chure. Sincere. Box 10422, Phoenix
Arizona, 85064,

$AVE FUEL—SAVE WATER. New faucet
aerator reduces water usage 30% to 60%,
half of which is hot water. A family can
save over 1000 gallons of water a month.
Replaces any aerator. Order one for each
faucet., Guaranteed. £2.25 esach postpaid.
Ledgewood Products, Box 2347M,
Framingham, Mass. 01701.

COMVERT TV to 6-ft. wide screen! BAW/
Color. Do-It-Yourself—easy! Kit, instruc-
tions, lens, $12.95 ppd. Free illustrated
details. Macrocoma, Box CEA, Washington
Crossing, Penna. 18977.

{Fantinned s wert pape)
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DO-IT-YOURSELF
(Continued from preceding puge)

PLAMNING AN UNDERGROUND SPRIN-
KLER SYSTEM? INSTALL YOUR OWM AND
SAVE. World famous do-it-yourself Rain Jet
Sprinkler eguipment. Millions already in-
srallud. Available nationally. Send 25¢ for
Install uamﬂlet to: Rain Jet

, 301 5o, Flower
Burbank, California

How to
Corporation, Ehegt. 5
§t., PO Box B&627,
91503.

WINDMILL Power Plant 110v, Instruc-
tions, $5.00. Battery Power Automaobile
Conversion, $3.00, Solar Power, Heating,
Cooling, $2.00. Fifty 65% House Construc-
tion Savings, $3.00. Coal Breakthrough,
ﬁZ.O’D. uaranteed, Al INustrated.
aoozmacraft. 2350 W47P, Denver, Colo.

-

FREE Windpower heat cuts fuel bills
beats shortages. Encyclopedic windmill/
generator report gives sources, costs, in-
structions, _ capacities, specifications.
$5.98 from Energy Unlimited, Dept. 55, 219
Ehgg;dike Street, Palmer, Massachusetts
1 .

“SAUNA STOVE—build one for little or
no cost. Send $2.00. P.O. Box 126,
Whitefish, Ontario, Canada.”

MEW! Well engineered tiny 4 oz. plastic
stainiess steel toilet fill valve—replaces
ballcock, rod and ball. Adjustable level,
easy installation. GUARANTEED FOR LIFE!
—4$4.00; Akron Products, 735 W. Exchange
St.. Akron, Ohio 44302,

GLASS BLOWING HKits and Supplies—
Literature Egun Reguest—Willis Glass,
P.0. Box 3460, Anaheim, California 92803.

LAZY? Produce Oil Portraits in Seconds,
Jiffyportrait (PME, 2830 Gaffey, San
Pedro, California 90731.

MAKE TIFFANY Tvpe Lamps, simplified
Pattern on molded Form, Howard Worden,
Granger, Wash, 98932,

175-FT. BMM. CLASSIC SAMPLER . . .
ONLY £1.99. Highlights from heyday of the
silents! Chaplin, urel & Hardy, Fair-
banks, Keystone Kops, Gish, Pickford,
Chaney, the first Indianapolis 500 and
more. Order today . . . sgeclfr standard
or super-8. Free catalog: BMM. & 16MM.
movies & 35MM. 2" x 2" color slides.
Blackhawk Films, 491 Eastin-Phelan Bldg.,
Cavenport, lowa 52808.

FREE—Sample and Price List of Natural
Tooling and Carving Leather Direct From
Factory. Highlands Leather Company,
Box 348, Sebring, Florida 33870.

GLASS CUTTING—ALL YOU MNEED TD
KNOW! Every homeowner should know how
to salvage pieces from precious scrap.
Learn the pro techniques by purchasing a
ghutucnpv of article as it appeared in P.M.

rice $2.00. Send orders to Popular
Mechanics, Dept, HE, Box 1014, Radio City,
New York 10019.

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

RADIO, TELEVISION AND
HAM EQUIPMENT

RADIO & TELEVISION TRAINING, Fix
Radios & TV's first week—New Dynamic
method, Write: Radio Television TraininE.
Box 279, P-54, Syracuse, New York 13206.

HEAR POLICE/FIRE DISPATCHERS! Cata-
log shows Receivers; Directories of *‘Con-
fidential'* Channels. Send 10¢ stamp.
Communications, Box 56-PM, mmack,
MNew York 11725.

36¢ RADID & TV Tubes. Free catalog.
Cornell, 4213-17 University, San Diego,
California 92105.

PROFESSIOMAL MAGMIFIERS. lllustrated
brochure. Send addressed, stamped long
envelope. Precision Vision Products, Box
250, Richmond, lllinois 60071.

FREE Binocular, Riflescope catalog. Dis-
count sale, Save 50%. Free gift with
order. Write: United Binoculars, BN-B208,
9043 So. Western, Chicago 60620.

CAMERAS AND EQUIPMENT

BEAT Inflation!! Make Artificial Face-
Bricks—Under 10¢ Sa. Foot . . . Any Color
—Waener, 28 Academy Drive, Rochester,
N.Y. 14623,

SOLAR Energy Water Heater, Details:
$2.00. Steele, 221 Hyline Rd., Jensen
Beach. Fla, 33457.

FREE! FREE! BARGAIN BOOK. Central
Camera Co., Dept. 351, 230 5. Wabash,
Chicago, 111, 60604,

WOW! Film At Wholesale Plus 5%. Free
Catalog. Diamond, Box 154730, San Diego,
California 92115.

SOLAR Swimming Pool Heater Inexpen-
sive—Easy to Build. P'ans $5.00. Micron
Engineering, 2802 State, Santa Barbara,
CA 93105.

STEAM Engine, 17 Castings to make the
old steam popcorn engine, Circulars,
drawings and descriptions for machinery
castings. Other Pictures Descriptions boil-
ers burmers, Send %3.00 for everything.
Travis Tool Company, Sidney. lowa 51652

REPRODUCTION MOLDS

MOLDS For Ornamental Concrete. Our
Catalog Contains Over 700 rubber and
fiberglass maolds. l.‘.atalnia 2.00.
sgﬁcgte Mold Co., Elk Rapids, Mich.

ARTS AND CRAFTS

CROCHET Home Study Course for plea-
sure and profit! Send for Details. Studio
Knitting Institute. Box-E-46017, Seattle
98146. Also available Canada.

LEARN Arts & Crafts at home. Excellent
full or part time business opportunities,
or hobby. Free booklets. Lifetime Career
Schools, Dept. E-945. 2251 Barry Avenue,
Los Angeles, California 90064.

LIQUID LATEX Paratol 706-G compound
for making rubber mold. Toughest, finest
quality. Instructions., Money-back guaran-
tee. Postoaid $3.95 quart, $12.00 gallon.
}ESEE!F&TH. 139 Commercial, Addison,

“GETTING Started in Stained Glass'
25¢. Whittemore, Box 2065Y, Hanover,
Mass, 02339,

FREE LITERATURE For sculptors show-
ind( how to make molds. cast plastics.
Adhesive Products Corporation, 1660
Boone Avenue, Bronx, N.Y. 10460,

FREE: New handicraft catalog, Supreme

Handicrafts. Box 395-PM, Sioux Falls,
South Dakota 57101.
MAKE Figurines, plagues, lawn orna-

ments. Molds, plastercraft kits, liguid rub-
bar. Sample and catalogue 25¢. Wooley
Company, Box 29-B, Peoria, Illinois 61601,
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PHOTOS AND PHOTO SUPPLIES

SELL Your Photos. Report tells How,
Where, Color Slide Markets. Only $1.00.
Millstream Manor, 516 E. Third, Ottawa,
Ohio 45875.

PHOTO FINISHING

GIANT Canadian Electronics
Catalog.
Mantreal.

SAVE Money on parts and Transmitting
—receiving  tubes, Foreign—domestic.
Send 25¢ for giant catalog. Refunded
first order. United Radio Company, 56-PM
Ferry Street, Newark, N.J. 07105.

GOVERNMENT Surplus receivers, trans-
mitters, snooperscopes, parts, Catalog
25¢. Meshna, Nahant, Mass. 01908.

CONVERT TV to 6-ft. wide screen! BEW/
Color. Da-It-Yourself—easy! Kit, instruc-
tions, lens, $12.95 popd. Free illustrated
details, Macrocoma, Box-CED, Washington
Crossing, Penna, 18977.

HIFI, TAPES, RECORDS &
ELECTRONICS

ORIGINAL Radio Broadcasts. Catalogue
$1.00. (Refundable), Box 9032-M, Wyoming,
Michigan 49509,

OLD Radio Programs on Tape. Thousands
available. Six hours, $B8.00. Catalogue,
?Ht.ﬁ lgg!italﬁic Radio, Box 29-P, Peoria,

Surplus
$1.00. Etco PM, Box 741,

SELL Your Photos. Report tells how
where, Color Slide Markets. Only $1.00.
NUWAY, 6405 Tarna, Houston, Texas 77036,

OLDIES 45 RPM Original Hits—Catalog
E0¢. CA&S Record Sales, Box 187,
Wampsville, New York 13161.

COLOR SLIDES

SELL Your Photos. Report telis How,
Where, Color Slide Markets. Only $1.00.
Millstream Manor, 516 E. Third, Ottawa,
Dhio 45875,

I5MM COLOR Slides, 10,671 Individu-
ally Sold, described encyclopedia catalog,
25¢. Wolfe Worldwide, Dept. 14-54, Los
Angeles, Calif, 90025.

MOTION PICTURES AND
SOUND EQUIPMENT

CAGNEY! Bogart! Fairbanks! Flynn! Tem-
ple! Many more! The usual, the unusual;
sound & silent. 200 ft. B-SBmm sampler
reel, $2.00 B8-16mm catalog free,
E‘l}léggerhird, Box 4081-MEC, Los Angeles

SUPER B, 8mm, 16mm, 35mm, B&W and
Color Film, Supplies, Pmcessln¥ Equip-
ment. Send 25¢ for B4-page catalog re-
fundable with order, Superior, 448 N.
Wells, Chicago 80610,

BMM—SUPER 8—16MM MOVIES! Big.
gest Selection! Lowest Prices! Free Cata-
log! Cinema Eight, Box FPM, Chester,
Connecticut 06412,

FREE Catalogues, 2000 hard to find un-
usual records, Rose's Records, Box 7216,
Louisville, Ky, 40207.

FREE Catalog—Electronic Kits—Amnli-
fiers—Preamplifiers—Psychedelic Strobes
—SCA  Adaptors—Color  Organs—Digital
Instruments—Guitar Amplifiers, FREE Sub-
scriptions, SWTPC, Box PM32040, San
Antonio, Texas 78284.

GOLDEN Age Radio. Complete taped
gr;ggg Box 25215-M, Portland, Oregon

PROFESSIOMAL Record Cleaner Elimi-
nates Dust and Static. Only Available from
Canada. $4.50 Postpaid. Dept. M, P.O. Box
5207, Stn. B., Victoria, Canada

REDD FOXX comedy 8 track tape $3.50.
Any year Oldies, any old radio show,
$3.50 each. Complete list with order.
DiWan, Box 1302, Springfield, IL 62705.

B8-TRACK Tape Repair Service, $1.50
each, including return postage. Apollo
Distributing Co., 16275 M-52, Chesaning,
Michigan 48616, Phone-(517) B45-6961.

MUSIC AND MUSICAL
INSTRUMENTS

FREE Catalog—Emm-16mm—Top Manu-
facturers—G & G Film Library, Box 321,
Syosset, New York 11791,

UNUSUAL Movie supplies. Free circular,
Einlrl.za?th Holly, Kansas City, Missour

SUPER BMM, 16MM, BMM Sound and
Silemt Classic Films, Free Catalog. Niles,
1019-PM, So. Michigan, South Bend,
Indiana 46618.

ACCORDIONS And Amplifiers! New—
Used. Cordovox, Excelsior—Top Makes!
Save to 50%. Direct factory dealer. Terms.
Trades accepted. 5 day home trial. Free
catalog — Discount prices. Writa:
Accordions Unlimited, Dept. R, 3147 North
Luna, Chicago 60641.

PLAYER Piaro Rebuilding—get detai's
from: Vestal Press, Vestal 11, N.¥Y. 13850,

(b inued wi Rerd pugie b




MUSIC AND MUSICAL
INSTRUMENTS
{Continwed from preceding pagpe)

MEW PLAYER PIAND ROLLS. 3000 Selec-
tions. Free Catalog. David T. Dupree
Piano Rolls, 2940-D6 Grace Lane, Costa
Mesa, California, 92626.

SONGBOOK. One dollar for words, (in
large hmez) to 50 sing-along oldies. Tag
Thayer, 31-P Glenwood, ghkeepsie,
N.Y. 12603.

ACCORDIONS Manufacturing, 6B846-P
North, Chicago 60635, Concertinas-Chro-
matics-Heligons-Hohners-New-Used-Repair-
ing-Wholesale Catalogs Free.

EASY To Play And Make, Quality Dulcl-
mers, Banjos, Thumb Pianos: Instruments
And Kits. Can Be Profitable Hobby. MERE,
Inc., #P, 410 Cedar Avenue, Minneapolis,
Minn. 55404,

ELECTRIFY Player Pianos, Pump Organs
°“'°”{1 Inexpensively with Lee Silent Sue-
tion Units. Write: Lee Music, 5F
Venezia Avenue, Venice, California 90291.

30% TO 50% DISCOUNT! Any Model:
Guitar, Amp, Drum, Banjo. Dobro! Free
Catalog! Warehouse P45, Box 11449, Fort
Worth, Texas 76109,

POEMS Wanted for songs. WNashville
Music Productions, Box 40001-P, Mashville,
Tennessee 37204,

10 MUSICAL INSTRUMENTS in kit form.
Selection of wood, 90-100% Precut, Cata-
log 40¢. RemBrand Company, RR3, Newton,
lowa 50208.

AUTOSUGGESTIOM. Sleep-learnin
quarters! Tapes, records, books, Gigantic
catalog free. Research Association,
Box 24PM, Olympia, Washington 98501.

head-

GUITAR. Teach rself or Money-back!
$3. Elton's, Box 12167-PM, St. Petersburg,
Florida, 33733.

DETECTIVE Course. Free Information.
Universal  Detectives, Box  B1BO-F,
Viniversal City, California 91608.

5-STRING Banjo Kits. $99.00. Semi-
finished, no power tools required. For de-
tails write: Stewart-MacDonald Mfg., Box
900P, Athens, Ohio 45701.

EDUCATION AND
INSTRUCTIONS

WELDING TRAINING Basic and advanced
training for major welding processes—
Arc, Gas, Pipe, TIG, MIG, plasma,. Hobart,
a non-profit school, is accredited by
NATTS. Approved Ohio 70-12-0064 HT.
Write for school bulletin and course
schedule. HOBART SCHOOL OF WELDING
TECHNOLOGY, Box 74, Troy, Ohio 45373,

“BEYOND POSITIVE Thinking." Success
Formula on Cassettes! Details Free . . .
Motivation M-3, 953 Eighth, San Diego,
Cal. 92101.

FREE INFORMATION! Conversion from
Inches to Millimeters or Millimeters to
Inches, with easy to use Convertor. Infor-
mation Regarding Convertors Available
From: Royal Sales, Dept. PM 1, 31117
Morgan, Warren, Mich. 48093.

YIOLIN And Guitar makers—send for
latest Free Catalogue of woods & ac-
cessories. International Vielin, PM1. 414
East Baltimore St., Baltimore, Md. 21202,

WHOLESALE! Professional Guitars, PA
Systems, Altec s&unm 240W RMS Am-
plifiers. Free Catalog. Carvin, Escondido,
Calif. 92027.

RECONDITIONED Accordions for sale—
Save $3%, Top Brands, Write for free de-
scriptive folder. A-1 Rebuildt Accordions,
31 E. 18th St., N.Y.C. 10003.

ACCORDION Top brands. Buy direct. Tre-
mendous discounts. Trades accepted. Fres
brochure PM. Accordion-0-Rama, 874
Broadway, N.Y.C. 10003.

GUITAR, Banjo, Violin, Mandolin Making
Materials, Accessories, Books. Catalog 256,
E:ilttag Center, Box 15444, Tulsa, Oklahoma

LEARN Banjo. 5-String Bluegrass. Mo
music. Makes learning easy. Free details.
Bn;mu, Box 25-M, Marietta, Georgia

FREE—Fully lllustrated Music Catalog.
Accessories, Instruction Books, Repair
Parts. Marina Music, Box 71B-C., Marina
Del Rey, California 90291.

NINETEEN ORGAM LESSONS $5.00.
LENINA PUBLISHERS, 1589 KINGSLEY,
MOUNT CLEMENS, MICHIGAN 48043

30% DISCOUNT Name Brand Musical In-
struments. Free Catalog. Freeport Music,
455F Route 110, Melville, N.Y. 11746.

_ POEMS Songs wanted. Recording. Pub-
lishing ranteed. Royalties. Radio-TV re-
lease, Broadway Music, Box 11647-PM
Sarasota, Fla. 33578.

KITS! Build Dulcimers, Guitars, Balalai-
kas, Thumb Pianos, Harps. From $2.95.
Finished Dulcimers from $19.95. 8665 West
13th Avenue-PM, Denver, Colorado B0215.

SWISS Finest Music Boxes, Movements.
Spielman, 55 West 42nd, New York 10036.

BUILD your own BAMIO. Complete In-
structions $5.00 PPD. Kendall, 505 South
Fir, Roswell, New Mexico B3201.

GET HELP! Improve Tone by Mew Scien-
tifically Designed Violin-Family BriGFes.
Send Stamped, self-addressed envelope
for Information Regarding Violin, Viola,
Cello & Bass Bridges. G-T Sales, P.0. Box
41409, Los Angeles, Calif. 90041,

INSTANT Memory. . . . New way to re-
member. No memorization. Release “‘pho-
tographic” memory. Forget nothing! Lib-
erates extraordinary knowledge, talents,
ESP. Immediate results! Free‘infnrmaﬂnn.
Institute of Advanced Thinking, Box
ggg-?gm. Pacific Palisades, California

ADULTS CAM MNOW earn official high
school diploma from state simply by pass-
ing GED exam. Fast, simplified home study
course makes it easier to pass! Details:
Bright Futures, Box 514PMF, Jackson
Heights, N.Y. 11372,

IF YOU can drive a car, we can give you
basic training needed to drive giant Diesel
rigs crosstown, cross country. Train in as
few as 4 weeks. Exciting, lifetime career
nn{mrtumhr. Start with home study. Finish
with 2 weeks of “‘in the cab" field train-
ing. Details FREE. United Systems, Inc.
School, 1600 W, Oliver, Dept. 314,
Indianapolis, Indiana 46221.

COMPLETE YOUR HIGH SCHOOL at home
in spare time. Texts furnished. No classes.
Diploma. Our 77th vyear. Free Brochure.
American School, Dept. X545, Drexel at
58th, Chicago 60637.

EARM ELECTROMICS DEGREE by corres-
pondence. Free brochure. Grantham, 2004
Stoner, Los Angeles, California 90025.

AVIATION JOBS—Train at one of na-
tion’s largest aeronautics schools for
ilot license, helicopter pilot, aviation
echnician. maintenance, powerplant, air-
frame technician, radio telephone opera-
tor, aircraft accident insurance adjuster,
aviation electronics or instrument tech-
nician. Indicate if eligible for G.1. Bene-
Eits. hWri}u f?riiree"“ m{u; IHft"& Spamﬁ:tn
rschool, Internationa rport, 5
PBC14, Tulsa, OK. 74151.

LEARN Sewing Machine Repairing. Men,
Women. Lucrative profits, Profession with
bright future. Gresslin Correspondence
School, Box 927, Spencer, lowa 51301.

LEARN To Fix Typewriters. Desperate
shortage trained men. Hundreds needed.
Make up to $25 in one hour. Learn at home
in spare time. Industry Approved course,
Facts Free. Send name. Typewriter Repair
School, (homestudy), t.  3310-054,
Little Falls, New Jersey 07424,

PIANO Tuning oquickly learned with
home study course, Diploma Tmnted,
School. 17050 Telfer Dr.,

American Tuninﬁ
Morgan Hill, California 95037.

USED Courses! Books! List 10¢. Smith's,
lﬂz]gmmnhnrnum. Salem, Massachusetts

_UNLOCK Your Future. Become profes-
sional Locksmith by spare time home-
study. Make up to $6 per hour. All tools.
equipment inc, Facts free. Send name.
Locksmithing Inst. (Homestudy), t.
1310-054, Little Falls, New Jersey 07424,

DETECTIVE Profession, Easy home study;
free tie-tack or lapel pin, certificate, fu-
ture. GI approved. Professional Investi-

aturs, Box 41345. Dept. CP, Los Angeles
alit. 90041.

COLLEGE Degree at home. Your choice
of subjects incl. Law. Easy tuition plan.
Williams College, 915 Cerrillos Road,
Santa Fe. New Mexico 87501.

ORDINATIONS, Lifetime!
tered 1887! Write!
Morth Carolina 28110.

OWN Collection aﬁencv. “Little Gold
ﬂ%ﬂ' Franklin Credit, Roanoke, Virginia

Church char-
708 Bragg. Monroe,

FREE Book tells how you can learn
camera repair and service. Home study
or classroom. Write ftoday! National
53'{’1'0“' Dept. EAD, Englewood, Colorado

BARTENDING-Bar Management Course.
Free Information. Universal n:adem;. Box
B1E0-AB, Universal Gity, California 91608

WATCH REPAIRIME. 35 Lesson Home
Study Course. Free sample. Diploma
awarded. Chicago School of Watchmaking,
Dept. YE, Fox r Grove, Illinois 60021.

AUCTIOMEERING, Resident or home

dy Course. Free Catalog. MNashville
Auction School, 1921 West End, Mashville,
Tennessee 37203.

PIANO Technology—Electronic urm

servicing, learned HSIIIir at home. G. 1.

Brn\red. ree booklet. Niles Bryant School,
ept. P, 3631 Stockton,

California 95820.

IMPROVE Your 1.Q.!"! Send $2.00 Today!
—For Book—''27 Ways To Improve Your
1.Q." Craig-405, B8614%: Troy, Spring
Yalley, California 92077.

DEGREE Program in Electronics Engi-
neering. Our 27th Year! Fres Literature.
Cook’s Institute, Dept. 10, Box 10634,
lackson, Miss, 39209,

METRIC PRACTICE GUIDE, a complete,
authoritative conversion booklet, satis-
faction guaranteed! %2.50. C & G, Box
9256, Charleston, South Carolina 20410,

Sacramento,

LEARN Auctioneering. Term soon. Free
catalog. Reisch Auction College, Box 850,
Mason City, lowa 50401.

EXTEMSION And Post-Graduate Awards
in_Philosophy, Art, Sciences, Botanic Med-
icine, Homeopathy, Radionics and others.
30 subjects. Curricular free (airmall $1.00
refundable). Registrar, Sussex College of
Eeclino:’nu‘f. Highfield, Danehill Sussex,

ngland.

CLASSIC GUITAR making book. 360
pages 815x11”, $12.95. Overhoitzer, 618
Orient, Chico, CA 95926.

RELIGIOUS VOCATION? Write: Church Of
‘;nlrllﬁizgﬂhg Inc., P.0O. Box 4478, Pittsburgh,
a. ]

WHOLESALE. Musical Instruments—aic-
cessories. Allied, 573 Route 17, Paramus,
New lersey 07652,

USED Courses! Books Catalog 10¢4.
(Courses Bought). Lee Mountain, Pisgah,
Alabama 35765.

LEARN Asleep or awake! Records, tapes,
equipment! Free catalog! Drawer P :
Ruidoso, New Mexico 88345,

SHORTCUTS To Success! Highly Effec-
tive, Profitable Short Courses, (75
Choices). Study At Home. Diploma
Awarded. Qur 27th Year. Free Literature
CIEE-25, Box 10634, Jackson, Miss. 39209.

VETERINARY ASSISTANT—Train at home
for exciting animal care career. Send for
FREE ‘‘Career Kit". North American
School of Animal Sciences, Dept. PBC44,
MNewport Beach, California 92663.
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EDUCATION AND
INSTRUCTIONS
{Contimnwed from preceding page)

PROBLEMS? There's an Answer! Free
Home Study by Mail in the Torah or Con-
fraternity Mew Testament. Please state

our Religion. Lamplight Studies, Box

D, Brooklyn, New York 11229,

LEARN cConstruction Techniques Through
35MM S.ide Presentations. Write: Athga
ggte%mﬁus. Box 1046, Athens, Geargia

1.

Become
Box 744,

FREE Lifetime Ordination.
Chaplain Missionary. Bishop,
McKeesport, Pa. 15134.

ANYDME Can Write!" Free .luthurshlfl
information . . . Academy, 1629-A1 Bell,
Chicago, Illinois 60647,

ENTER Ministry. _Sincerity Essentiat
Way, Box 4842, San Francisco, Cal. 9410

IEFIIIIE You Spend Hundreds on I‘..‘.um-
puter Programming Courses, let me ex-

E.ain its simplicity. Actual Program with
wplanation $5.00. Member DP Ceeree
Industries, 192 Wolcott Ave., West

Springfield, Mass. 01089,

ACTION KIT—NEW! Helps you win goals,
skills, improved habits. Saves time, effort.
Insglres motivates!  Sample  SELF-
0 l!li‘EL details . . $1.00. Stop dream-
ing, start acting! Dunmore, Dept. PM, 1565
Pemberton, Morth Vancouver, BC, Canada.

LEARN Your 1Q. Simple Test and Scoring.
Only $2.00. Camelot Industries, Box 351,
Brookfield, Wisc. 53005.

FOR INVENTORS

INVENTORS: Various methods outlined
for pm-l:uring a patent. $1.00. D&S
Associates, 5929 Sandhurst, Plymouth,
Michigan 48170,

U.S. PATENT Office Searches, 234 Broad-
way, Room 3615. New York 10007. Fres
invention certificates.

MR. INVENTOR: Inventions Meeded by
Manufacturers. Development ﬁsslstaru:u
and Patent Searches. Free “Proof of In-
vention™ Forms and other Pertinent Infor-
mation. Write: Charles 5. Prince and
Associates, Invention Consultants, 509-A
5th Avenue, NYC 10017.

INVENTORS—If you have an invention
for sale, patented or unpatented, write
for free brochure outlining manufacturers
requirements, royalty rates. Kessler Cor-
poration, C-55 Fl, Fremont, Ohio 43420.

INVENTORS— IDEA MEN— SUCCESS
SEEKERS We will promote your patented
unpatented inventions or ideas for CASH/
ROYALTY sales to manufacturers. If you
have an idea, take ACTION! WRITE for
FREE information on how to PROTECT and
MARKET vour idea/invention! Northern
Michigan Inventors Service, RT 5, Box 78,
Chebovgan, Michigan 49721.

INVENTORS! Either we will sell your In-
vention before you or anyone else does,
or we will pay you a cash bonus. Get Free
Invention Evaluation and _information
write: Gilbert Adams Organization,
Invention Brokerage, Dept. 15, 80 Wall
St, New York, NY 10005.

INVENTORS! Don't sell or license
Invention wontil you receive our offer,
Eagle Development ccm:rnanﬁﬂ Dept. H, 82
Wall Street, New York City 1

INVENTORS and Thinkers—We need in-
ventors. Membership through COM may
entitle inventor to patent work, advertis-
!"F and employment information. For more

ormation send $1.00 to: COM, 911
Atkinson, Detroit, Mich. 48202.

our

BUYING-SELLING

FIREARMS: Want Pistols, rifles, double
barrels, collections. Doug Powers. Perry,
Fla. 32347

BUY IT WHOLESALE

195 FREE Wholesale Catalogs! Mailorder
Dropshippers. Your Business Imprint.
Automobile Discounts. Free “Digest.”
Vault International, Box 7284W, Lexington,
Kentucky 40502.

WORLD'S Larézest Wholesale Supply.
7853 Amer:r.an urman Japanese whole-

salers, Hongkong clothes. Rockbottom
rices. Auiurrwhlla discounts, Free Details,
nternational Buyers, Box  16386-M

Portland, Oreg. 97233.

400,000 BARGAINS Below Wholesale:
Many Free! Liguidations ... Closeouts. ..
Job Lots . .. Single Samples. Free Details,
Bargainhunters Opportunities, Box 730-A,
Holland, Michigan 49423,

DRAFTING Egquipment, Templates, Cata-

0333{1 AMBER, Box 122, Mt. Holly, N.J.

HEARING Aids, batteries, Wholesale.
Catalog 25¢. Fiston, Box 1444, New
Preston, Conn. 06777.

WATERBEDS. Accessories. Free Bro-

chures, Wholesale Prices. Box 4423 P,
Pasadena, Cal. 91106.

EXPORT—IMPORT
DRIGIMAL 0Qil Paintings $96.00 Dozen.

McDaniel, 3632 Topax, Claymont,
Delaware 19703.

INVENTORS: Patent Drafting, Blueprints, JAPAM: 1200 Products directory. Illus-
Selling  Prints, Idea Prints, Drafting | trated Manufacturers’ names, addresses.
Service, 77 Surrey Lane, Hempstead, | $5.00. Send cash. Yamagata Office. B14
Mew York 11550. Togin Bidg., Marunouchi, Tokyo.

INVENTION Specifications. Drawings. ASIAN Buyer's Guide/Hong Kong, Taiwan

Amendments. Reasonable. Pen-Ink, 50 E.
42 Street, NYC 10017.

PATENT Application Financing. Free
patent search plan. Global Patent
Division, 2420 77th, Oakland, Calif. 94605,

INVENTORS: Your ideas and inventions
mnted unpatented) ﬂn-nrtl'r sear:h!d
loped for commercial and
cash/royalty sales to manu'li ars by
professional Invention Dewveloper with ex-
cellent record of experience, B. S. Indus-
trial Engineering; United States Patent
fiice former Patent Examiner. United
States Government former Patent Advisor.
Second decade reliable service! Member:
United States Council International l:ham-
ber Commerce. Free “Invention Record"
and “Recommended Protection Proce-
dure."” Airmailed! Write: Raymond Lee,
Invention Developer, 230P-Park Ave.., New
York, Mew York 10017.

FREE PAMPHLET: “Tips on Safe
inn Your Invention.” Write: United
ors  Service  Company 501-P
Thlr'tunm Street N.W.. m;hlnmn Dl.':

ard-
ates

III'HENTI:I!:—I'IIITEU STATES PATENT
OFFICE SEARCHES. PATENT DEVELOPMENT
Engineering and MARKETING of vour in-
ventions, ideas with MANUFACTURER CON-
TACTS. Send for FREE INVENTION CER-
TIFIEIIH and I'lwentiun Inl'urmatlun.

inventors since GEORGE
SPEI:I It LICEHSEII FHGFEHIDHAL EN-
GINEE EER. Former
I.F'HI‘I'EII STITES I'I.TEIIT ﬂfFII:E EXAMIN-
ER—3615 Woolworth Building, New York,
New York 10007.

PATENT Searches Including maximum
speed, full airmail report and closest pat-
ent copies. Quality searches expertly
administered with complete secrecy guar-
anteed. Free Invention Protection Form
and "“Patent Information.™ Write: Dept.
15. Washington Patent Office Search
Bureau, Benjamin Franklin Substation,
P.0. Box 7167, Washington, D.C. 20044

FILE Your own Patent Application. Cum-

lete Information and Materials. Write:

nventor's Guide, 468 M Goodspeed Road,
Virginia Beach, Virginia 23451.
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INVENTIONS WANTED

_ INVENTORS-Our Large Factory Complex
in HONG KONG will purchase Good Com-
mercial Product Ideas for CASH and Roy-
alties to Manufacture and Market to our
World-Wide Customer Accounts. Send for
Free Booklet: "“Handbook & Guide for In-
ventors” RS (Morth America) & Co., Box
149PM4, Tustin, California 92680.

EUROPE. You Don't Pay Us A Penny Until
We Hawve Sold Your Invention. Europatent

Products Guide. $1.00 for Details. Lam,
Box 5662, Los Angeles 90055.

HONG KONG 2000 Products, Manufac-
turer's Names, Addresses; $5.00 Cash.
Chu, Shung Ching  Santsuen,
‘ruen-mng. Hong Kong.

IMPORT FROM HOMNG KONG. Thousands of
products pictured in full color. Manufac-
turers and addresses included. Satisfaction
uyaranteed. Only $5.50. A.E. Maynard Co.,
42 Whitecliff Way, Corona, Calif. 91720

DIL PAINTINGS Originals, $6.00 each.
giang't;n Box 169, Hainesport, Mew Jlersey,

M

NUVING  ooovis, Gafigata 2, OF INTEREST TO WOMEN
INVENTORS! Protect your ideas! Free FREE Ideal Catalog. Wonderful gifts,

“Recommended Procedures.” Washington | novelties, Offers free gift. Box 1741

Inventors  Service, 422F Washington
Building. District of Columbia 20005,

PM-1, Trades of Hawail, Honolulu, Hawaii
96806.

CASH-Royalties for atented,  un-
patented Inventions. Glnhal Marketing
gill'ivuige. 2420-G 77th. Oakland, California

WE EITHER sell your Invention or pay
cash bonus. Write for details. Universal
Inventions, 28E. Marion, Ohio,

LEARN Flower Arranging and Floristry.
Start business or hobby. Free Information
on home study course. Lifetime Career
Schools, Dept. B-976, 2251 Barry Avenue,
Los Angeles, California 90064,

LADIES: %6.00 dozen paid lacing Baby
Boots! This is our 20th year! Write:
Cowboy-9, Warsaw, Indiana 46580,

NEW rmnuc!s—mtnmas—lnm
Researched/Developed /Marketed h;
fessional Organization for Cash/ aialty
?ares. FREE EXAMIMATION and CONFI
IAL REPORT of the Commercial Features
of ur Patented/Unpatented Invention.
FREE COPY “How !u Safezuard and Mar-
ket Inventions dustry.”"  Write:

LAWRENCE PESKA ISSOEIITES 500-C Fifth
Avenue, New York City 10036

FREE ‘'Directory Of 500 Corporations
Seehbnr New Products.'” For information
regarding Development, Sale, Licensing of
your patented/unpatented invention, write
for Free “lInventor's Kit No. A-63.'"
Raymond Lee Organization, 230 Park
Avenue, New York, N.Y. 10017.

INVENTIONS Wanted
romoting on cash or royalty., Patented,
n-Patented. Free booklet outlines royalty
rates quc'l.IiFEmEntS. Write Kessler Cor-
poration, C-55IW, Fremont, Ohio 43420,

immediately for

$£500 MONTHLY Possible clipping items
fram your newspaper. Experiénce unnec-
essary. Details, send stamped addressed
envelope, American, Excelsior Springs,
Mo, 64024,

STUFF ENVELOPES! £50.00 per hundred!
Guaranteed earnings! Details 25¢. Smith's,
Box 2469-PM, Newark, New lersey 07114,

WANT A new car, color TV, new clothes?
Learn hundreds of ways to make money.
5 month subscription FREE. Write: Sales-
man's Opportunity Magazine, Dept. 005,
1460 Hancock Center, Chicago 60611,

HOW TO MAKE MONEY ADDRESSING,
MAILING LETTERS. OFFER DETAILS ﬂ.'l¢
Lindbloom, Dept PM, 3636 Peterson,
Chicago 60659,

DELFT From Holland. Free Brochure.
Larraine Bell, 1133 Hillcrest Bivd., West
Palm Beach, Fla. 3340

(Continwed on nerid page)




OF INTEREST TO WOMEN

{Continsed from preceding pagre)

$800 MONTHLY Possible addressing—
stuffing envelopes {Iunahand-twinE} your
home, Experience unnecessary. ils,
send stamped addressed envelope.
American, Excelsior Springs, Mo. 64024.

EARN Up to $150.00 Weekl ome Ad-
dmu% for ws. Details 25¢. Lily, Box
4967-P45, NYC 10017.

$700 MONTHLY Possible Addressing at
home i!onghand-t ed), or EIIFFEcF nNews-

per items. Details: Send self-addressed
tamped Envelope. DJ's Services, Box 564,
Franklin, Michigan 48025.

$100 WEEKLY Possible. Sewing—spare
time. Unlimited need for handsewn items.
Rush—stamped  addressed  envelope.
Ent‘frrirlrgﬁ Box B-PM, East Rockaway,

GIFT SHOPPING

SOSLITE Combination Flashlight Siren
Light Focuses 300 Yards, Siren Audible 14
mile, $10.75 Postpaid, Free Color Bro-
chure. Variety House, Dept. 50, Sun City,
California 92381.

FREE! Mail Order Gift ﬂatal_:\:lg, Write:
Lakeview, 1308 Tenth Street NW, Canton,
Ohio 44703,

GIFTS GALORE. EXCITING GIFTS FOR ALL
OCCASIONS, SEND FOR FREE CATALOGS.
AVERY, 34 WEST FIFTH ST., OSWEGD, NEW
YORK 13126.

HIGH QUALITY SPECIALTY IMPORTS.
CATALOG $1.00. INCLUDED FREE GIFT.
i!‘lﬂ!ﬁﬂl. BOX 228, MAHOPAC, NEW YORK

FREE Mew Catalog! Dorco, D-12, 188
Arlington Street, Lawrence, Mass. 01841,

FREE Catalog, Gifts for everyone, top
values. Carlton Associates, 1616 State,
ROOM 3A, Lockport, 111, 60441,

NOW! FREE! New Illustrated Catalog,
Unique and Distinctive Gifts—Yours For
The Asking. Write: Ryan, 14920 Leadwell,
Van Nuys, California 91405,

CLOCKS, WATCH
OLD GOLD AND JEWELRY

HIGHEST CASH For Gold, Jewelry, Gold
Teeth, Rings, Diamonds, Watches, Silver
Platinum. Mail Articles Todav: Free gift
with Information. Chicago Gold Precious
2&35:. 6 E. Monroe, Dept. 958, Chicago

WANTED-Gold, silver, platinum (any
form). Coins. Information free. Wilmot's,
345 South Glassell, Orange, Calif. 92666.

CASH Immediately for 0Old Goid,
Jewelry. Gold Teeth, Watches, Diamonds,
Spectacles, Silver, Platinum, Mercury. Free
Information. Rose (Industries, 29-A East
Madison, Chicago

WATCH and Clock repairing books,
tools, materials. Free catalogs. North
American, Box 77-AR, Fox River Grove,
lllinois 60021.

. CLOCKS, CLOCKS! The NEWEST'S clocks
in the world but, they are also OLD
Etﬂ:“.d inl_:tatrusug: W{;tﬂ 1II:_Iilllllll
eYampe nterprises, f
Arll.ans.';s 71653, e .

HEARING Aids, Batteries, Discount

Prices. Write: Rhodes, Box 518 PM,
Paducah, Ky. 42001.
FREE Hearing Aid Catan . Tremendous

BARGAINS! .. Write: MEYSAVERS",
grﬂti?aﬂs Langdon, Sepulveda, California

LEGGITT Electric Tube Scientifically
ke your Hearing Aid Battery usable.
Write: Luther Leggitt, 518 Mercantile,
Vista, California 9

TOBACCO

QUALITY hand carved MEERSCHAUM
{ipes, free catalog, Bacchus Imports,
570 Sanders, Northbrook, Illinois, 60062.

D0 YOUR pipe a flavor. Factory-fresh,
ure tobacco. Matlural and aromatic cus-
om blends. For free sample write: Green
River Tobacco, Box 1313-PMT, Owensboro,
Ky. 42301.

MEERSCHAUM  Pipes—Free Catalog.
Conner Imports, Box 9574-PM7. San Jose,
Calif. 95157,

RARE FIND in contents of 100 year old
tobacco shop. Top quality, hand carved,
genuine Meerschaum pipes, each pipe de-
Fu:ting & bearded man’s face comes with
ined leather covered case, guantities
limited $12.50 each. Please add 10 per-
cent postage. Thank you. ). Hazan, P.O.
Box 654, Culver City, Calif. 90230.

PENNY FORMULA SPECIAL: 100 Formu-
las, Master Listing, Gift Certificate, All
1.00. DISTRI R7B68, Milton,
lorida 32570.

MEW PRODUCT Formulas—Mow available
—Catalog, . Swiftee Products, Box
332, Marysville, Wash, 98270.

PLASTICS

CASTOLITE pours like water, hardens
like glass without heat. Crystal clear, col-
ors. Embed flowers, seashells, mementos,
anything. Make fine gifts. Form flexible
molds over any pattern, size. Reproduce
your own designs in plastics. candlewax,
metal, plaster, cement. Profitable, Hlus-
trated Manual and Catalog Only 50?
Egg"grgmi. Dept. 74E/PM, Woodstock, 1.

TREASURE FINDERS

_TREASURE Finder locates buried gold
silver, coins, treasures, 6 powerful mod-
els, 19,95 up. Instant financing available,
Write or call for free catalog. ne
(713)-682-2728 day or night. Dealer in-
guiries invited. Relco, Dept. A-40, Box
10839, Houston, Texas 77018,

POWERFUL Metrotech locator detect
gold, silver, coins. relics. Moneyback
guarantee, terms, Free information. Under-
ground Explorations, Dept. A, Box 793,
Menlo Park, California 94025,

“OF INTEREST TO MEN AND WOMEN"
How to get a fantastic. close, and irrita-
tion free shave. Send $1.50 to: Cashier
Publications, P.0. Box 791, Hillside, New
lersey 07205.

\>

TRANSMISSION Of Electrical Energy
Without Wires. Large Amount Of Horse-
power Possible Anywhere. Unparalleled.
Mo Gimmick. For Full Details Send $3.—
To: Tesla Research, Coldwater Road, Box
38, Merritt, B.C. YOK 2B0, Canada.

SOLAR ENERGY EXPERIMENTER'S KIT!
Oven, water heater, steam bailer.
Stamped addressed number 10 envelope.
Box 357-E, Lakeside, California 92040,

CATALOGUE Of Those VYer-ry Hard-To-
Find Chemical Products, 500 How-To
Books, Laboratory Experiments, Supnlies,
Information. Special Attention to Begin-
ners. Formulas Of Every Conceivable Mix-
ture In Science and Industry. 50¢.
Kenrus-C, Box 205, Staten Island, New
York 10306,

DISCOUNTED! Laboratory Chemicals,
Glassware-Apparatus. Catalog-50¢. Deluxe
Scientific, Huron,  Manitowoc,
Wisconsin 54220,

SCIENCE AND
CHEMISTRY

AMAZING! Scientific-Apparatus-Glass-
ware-Chemicals. Catalog-50¢. Hagenow
Laboratories, 507-A Huron reet,

Manitowoc, Wisconsin 54220.

CHEMISTRY And Biology Catalog 35¢.
Boulevard Laboratories, Suite 302, 3114
E. B3rd 5t.. Chicago, lIl. 60617.

INDUSTRIAL SURPLUS

RECYCLED WORKCLOTHES 75% BELOW
MEW PRICES. Industrial strunﬁm Work-
pants Workshirt set—3$2.95. Mone

rantee. Order free Catalogue from:
ndustrial Surplus, 133D West Tulpehocken,
Philadelphia, Pennsylvania 19144,

HEARING AIDS
HUGE SAVINGS. Eliminate dealer mark-

ups. Free Trial. Batteries Wholesale.
ETErlrgE arranged. Lloyds-PMC, Rockford, 11

CONVERT TV to 6-ft. wide screen! BEW/
Color, Do-it-Yourself—easy! Kit, instruc-
tions, lens, $12.95 ppd. Free illustrated
details. Macrocoma, Box CEB, Washington
Crossing, Penna. 18977.

FORMULAS, PLANS, ETC.
FORMULAS $£3.98 Each, Catalog 25¢.

Swedco, Box 10272, Greenville, S.C.
29603.

TIRED OF DIGGING UP TRASH? The All
New ‘‘Coinshooter” Rejects Bottle Caps,
Tin Foil, Nails and Shallow Trash. Detects
Gold, Silver Coins and Jewelry. Free Liter-
ature, D-TEX ELECTRONICS, Box 451-U,
Garland, Texas 75040.

FREE FACT-FILLED CATALOG. World's
largest line of metal detectors. Models as
low as %£49.50 and up. Two year Guaran-
tee. Three factory locations, U.S. and Can-
ada, plus over 1,000 dealers and 35 Ser.
vice Centers from coast to coast, No finer
instruments made at any price. Budget
terms, Write: WHITE'S ELECTRONICS
INC., RM #381, 1011 PLEASANT VALLEY
ROAD, SWEET HOME, OREGON 97386,

FREE—VALUABLE TREASURE FINDER
catalog sent by return mail. Find Coins,
Rings, Gold, Silver, Metals, Relics. Write
today., JETCO, Dept. CPM, Box 26669,
El Paso, Texas 79926,

FAMILY Fun! OQutdpor Adventure! Find
valuable coins and treasure with world
famous metal detectors. Free illustrated
booklet, Detectron, Dept. PM, Box 243,
San Gabriel, California 91778.

COMPLETE Instructions on Successfully
dowsing for anything. Guaranteed satis-
faction. $%3.50. TOWERS, Box 2606, Van-
couver, Wash, 98661.

FIND buried treasure with patented
metal detectors that distinguish metallic
trash from treasure, have push button and
automatic tuning, ground pickup eliminate
feature, great range. etc. Free catalogue.
Gardiner Electronics, Dept. 9, 4729 N. 7th
Avenue, Phoenix, Arizona 85013.

PRECIOUS STONES &

MINERALS
500 POLISHED Gemstones gﬂﬂ.
Tumblecraft 5401 James rth,

Minneapolis, Minn. 55430.

GET Free catalog no serious rockhound,
gem cutter, jewelry maker, hobbyist or
craftsman can be without. Full of bar-
alns, exclusive items, low prices from
argest suppliers and authorities in the
field. Free new catalog just off the press,
ours for the asking. Write: Grieger's,
ept. C-12, 900 South Arroyo Phwy.,
Pasadena. California 91105.

ANY Formula $5.00. Catalog—Manufac-
turing Treatise 25¢. Belfort, 192 N. Clark,
Chicago 60601,

GOLD—10 Small Hn&gﬂs Panned From
Oregon Streams $1.00. Robert Brandt,
Sweet Home, Oregon 97386.

- m:nr Cuﬁﬁpj! F?rrllnu% Aids! fgtzterles!
epairs! olesale! rawer I- St
Pe?:rshurg. Florida 33731. )

SILVER Obtain for 75¢ Ounce. Free
Details, Globe Labs., 209 So. Hwy. 101,
Solana Beach, Calif. 92075.
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CARTOONING, COMMERCIAL
ARTS, SHOWCARD AND
SIGN PAINTING

“HOW TOD MAKE MOMEY WITH SIMPLE
CARTOONS" -Infnrm:liu book sent FIE[
tells way fto big Cartoonis
Exchange, 95, Pleasant HIII Ohio 45359,

COMPACT 23 lesson Cartoon Course and
Cartoonist's Magazine. $2.00. Hartman,
Box 30367, Lincoln, Nebraska 68510.

MODERN Cartooning taught by mail,
Write for free brochure, Cartoonerama—
Box 263-PM4, Branford, Conn. 06405.

CARTOON For Money!! Big Free Book:
Sliitlcz?a Box 885-C. Dearborn, Mich.

3-LINE Stamps, $2.50. Signature Stamps,
%5.95‘ Tabco, Tomkins Cove, New York

FREE Literature, Business Cards, Letter-
heads, Labels. Rubber Stamps. Geer's, 111
North Drive, Ottawa, Ohio 4

FREE stamp catalog. 45
Fast Service, low prices, Jac
443A, Franklin Park, I1l. 6013

OFFICE SUPPLIES

BAD DEBTS? COLLECT without commis-
sion! Free details. D. Marshall Associates,
New London, N.H. 03257.

MAILORDER RECORDS Help :! mcrmsed'
business! Complete 32 Page Book
shows rour innuiries urders aawertusmlt.
expense, etc H. E. KAPP
POPULAR HEEHI.H I.':s IIEPT R, 224 WES
57TH STREET, NEW YORK, N. Y. 10019,

styles.
son's, Box

LEARN Sign painting at home. Free Tal-
ent test. Ben Merns, Box B12-PM, Green-
ville. 5.C. 29601,

FASCIMATING Systems. Sign Painting-
Cartooning. Straley, 1704 South Center,
Soringfield, Ohio 4 ¥

LEARN Cartooning at Home. Approved
fnr VYeterans. Free Bulletin. Cartoonin ;
am, Colorado Springs, Color

SIGM Painting—$1000 per Month Pari-
Time. Free Catalogue. Kaufmann Supply.
l.':l!ntertown Missouri 65023.

Cartoon  Club Newsletter.
BIII Sherldan 330 Myrtie Street, Redwood
City, Calif. 94062,

ADVERTISING AGENCIES, ADV.
SERVICES, MAILING LISTS

ADVERTISE Timely Tips, Hailnrder Mag-
arine. SAMPLE

Markham, Illinois anﬂ -

QUICK Air Mail Quotes. Creative Ads,
Circulars, Letters. Couwnseli 40 Years

experience. “Ed", 329 Gunckel, Dayton
Ohio 45410. :

NEW! Hallordar Dealers. Get free ad-
vertising worth ,000.00! Details free.

Eric Goettsch, Box 153-4A5, La Mirada,
California 90637.

MAILINE List, Most all Kinds, $9.00
1000 Gummed, Circulars mailed $5.00
lﬁ.l Dixmailers, King, Morth Carolina

lll'd'!ll‘lll!i Ratebook leaﬂmg NEws-
papers, magazines. 50¢. Chicago Adver-
tuinﬁ Agency, 2B-E Jackson, Chicago

MAILORDER ADVERTISERS!! CLASSIFIED
ADVERTISING CAN BE MOST PROFITABLE
AND REWARDING. PROBLEM IS TD KNOW
WHAT TO DO, WHAT NOT TO DO. CO-
LUMBIA CAMN HELP YOU IHITI'I YOUR
MAILORDER PROGRAM. OVER YEARS
CLASSIFIED ADVERTISING EIFEIIIEHEE..
KNOWLEDGE OF BEST PULLING PUBLICA-
TIONS, EXPERT COPY SERVICE IS ALL
YOURS AT NO INCREASE OVER PUBLISH-
ER'S STANDARD RATES. CHANCES ARE
YOU WILL SAVE MONEY. WRITE TODAY
FOR FREE DETAILS PLUS YOUR FREE COPY
OF “MAILORDER ADVERTISER'S TE
GUIDE'. COLUMEBIA ADVERTISING AGENCY,
BOX 1258PMS, RICHMOND, INDIANA 47374,

TYPEWRITE DUPLICATORS,
OFFICE EQUIPMENT

PROFITS FROM CLASSIFIED ADVERTIS-
ING! Bookiet shows Ew how to start your
own business with Classified Advertising.
mh' tiﬂﬂ ['I‘Iefundable with ﬁrst order.)

ECHANICS,
IEI'I. 224 WEST sm STREET,
NEW rnmi N. Y. 10018,
RUBBER STAMPS
FREE catalog—Rubber Stamps—Signa-

fture Stamp usiness Cards. Youngers
Stamp Shop, Princeton, lowa 52768.

FREE Catalog, Self Inking Stamps. La-
bels. Rush Stamps, 132 Farmcrest, Rush,
New York 14543,

190 POPULAR MECHANICS

PRINTING PRESSES, RUBEBER
STAMP OUTFITS

SIMPLE-X RUBBER STAMP PRESSES.
Hydraulic operated, electrically heated.
Sizes 5"x87, 87x12", 10"x15". Starting
outfits, Orders for presses, supplies

shipped day received. Free catalog low
supply prices. Send $1.00 for postage and
handling (refundable on first orderl
Custom Manufacturers, 406-P East Elm,
Springfield, Missouri 65801.

PRINTING Presses, type, Supplies Lists,
10¢. Turmbaugh Service, Mechanlcsburg,
Pennsylvania 17055.

MEW Catalog No. 13, 120 Pages, hand
printing presses, type fonts, supplies.
Send $1.00 deductible first order. Acme
Type. 732 Federal. Chicago, Illinois 60605,

PRINTING MACHINES. Offset. Mimeo-
raph. Typewriters. Composing. Machines.
ixgraph. King, North Carolina 27021,

SAME Day shipment on rubber stamp
supplies. Revised wholesale price list No.
10 free. Star Stamp Supply, 732 Federal,
Chicago, 111 60605.

PRINT YOUR OWN—Printing Presses,

e, supplies direct from factory. Send

¢ for catalog and samples to: Kelsey
Co.. DM, Meriden, Conn. 06450

LOW Priced Rubber Stamp Manuofactur.
ir‘s‘g‘n&.{&I plies, Starting Outfits. Martin
: ajor, Jefferson City, Missouri
5101.

FREE Literature: Business Cards—Rub-
ber Stamps, Address Labels._Pfianf,
i%li?an'a. 552 West O'Connor, Lima, Ohio

QUICK Copy Offset Printins. Free Intro-
dur.turL Offer, Nationwide Printing. 614
North Main, Hluummg'lan lllinois 61701,

FREE SAMPLES. Printing for the Small
Businessman. Pembroke, Box 62676,
Virginia Beach, Virginia 23462.

FREE! lllystrated Circular about Per-
sonalized Printing, Longwood, D-47E4, Fort
Johnson, N.Y. 12070.

LETTERHEADS, envelopes, cards, fliers,
duplicating.  Lithocopy, POB 15130,
Cincinnati, OH 45215.

DISTINCTIVE = Embossed  Letterheads.
Envelopes, Cards Inexpensive. Postpaid.
Universal, 226-Y Myrtle, Scotch Plains,
New Jersey 07076.

EMBOSSED Business Cards $4.95. Agents
wanted. Printers, Box 2426, Alderwood
Manor, Wash. 98036

QUALITY Printi Novelty and 1m
Enrted items. Ca Iu 25¢. John
obeson, Box 2316, Hrattsville Hamand

MULTIGRAPH, MIMEOGRAPH

PROFITS FROM CLASSIFIED ADYERTIS-
ING! Booklet shows you how to start your
own business with Classified Advertising.
Only 51.00 (Refundable with first order.,}
H. E. KAPPEL, POPULAR MECHANICS,
DEPT. P, 224 WEST STTH STREET,
MNEW YORK, N. Y. 10018,

HEED AN INEXPENSIVE COPY MACHINE?
Make a dry printer yourself. Buy a photo-
copy of the plans as thev appearld in P.M,
Price 75¢. Send orders Popular
Mechanics. Dept. HE, Box lﬂl-l. Hadm City,
Mew York 10019.

GUMMED LABELS
1,000 GUMMED ADDRESS LABELS £1.00.

FREE LITERATURE, Acme, 1238 Voskamp,
Pittsburgh, Pennsylvania 15212.

RUBBER Stamp manufacturers supplies.
Presses, starting outfits. Best pril:as SEr=
vice. Catalog. Jackson Supply, Box 443A,
Franklin Park, 11l. 60131.

RUBBER Stamp OQutfits, Su
ture 25¢. Kiewiet, 2025
Kalamazoo, Michigan 49007.

PRINTING AND SUPPLIES

LETTERHEADS, Cards, Forms, Labels.
McDonald, 545 North Oakiand, Pasadena,
California 91101.

PRINT YOUR OWN High Quality Sales
Letters, Club Bulletins, Letterheads, llius-
trated Circula Etc., for Under $1 per
100 with Amazing $19.95 Jiffy Printer,
Free Samples, Details: Charlesco, Benton
City, Washington 99320.

PRINTING Supermarket Short Run Spe-
cials. 1000- .75, 5000-522; 1000 Enve-
n;ims . Shipping 9 hours. Get Free
P in: :clals Pru:e List ‘Do You Make
Prlntln

plies, Litera-
rney Road,

Mistakes wnar{ Tgumnur
Speedy  Offse rinters,
23881 iurm Bedford, Ohio 44146.

PRINTING For The Small Businessman,
Er:gafamntes. Watson's, Phillips, Neb.,

BUSINESS CARDS.
$5.25, Fres Samples.
Sprl;ger Terrace, Los Altos,
94022,

1000 Embossed
Meacham, 609
California

SAVE! Get printing i;;rh:e list. Swunr
R1-467, Hopewell Junction, N.Y. 12533,

BUSINESS CARDS Raised Letters $5.65
Thousand. Like Engraved. Free Samples.
Kavanagh. Box 1222, Brooklyn, N.Y. 11202.

1000 EMBOSSED Business Cards $5.75
Postpaid. Agents Wanted. Elco, 1B1-A,
Sylvania, Ohio 43560.

1000 GUMMED Address Labels $1.00.
El’gélg’:. Box 960A, South Bend, Indiana

REMAILING SERVICE

INDIANA Receiving Furwarﬂlnﬁ Singles
25¢. Month! rates

Waterview, Ct-D, South Bend, Indiana
46637.
CAPE COD. Confidential. Reliable. 25¢

each. $5.00 month unlimited. Richardson,
nBu: 219, South Yarmouth, Massachusetts

" PONY Express Remail Forwarding Ser-
v#ceﬂba«is. 1391 Archer, Live Oak, Calif.
95953.

SEATTLE—Far Out! 25¢{. Woods, Box
4011, Seattle, Washington 98104.

CONCEAL your location; use our ad-
gﬁ'ﬁz Wright, CN-2112, Asheville, NC

COLORADD Remails—25¢. Confidential,
reliable. Mailmine, Box 302, Loweland,

Colorado 80537.
CONFIDENTIAL—Receiving- Furward sg_gb

Remails 25¢. Hillegas,

Hainesport, New Jersey 035.

SECRET. Receiving—forwarding. Discreet
and confidential. Remail 25¢ single. Mail
Forwarding Service, 8050 5. Main, Houston,
Texas 77025.

INTERNATIONAL MAIL SERVICE. Miami
remails 25¢. Letters mailed from 100 for-
eign cities—300 U.S. cities. View cards
on hand. Monthly rates—business-person-
ilmanlarle, Box 1266P, Miami, Florida

" CHICAGD Remalls—rumnmngéh ing, 25¢.
Confidential. Allan, Box 6295 icago,
Ilinois 60680.

(Continucd an nerl pagel
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REMAILING SERVICE

ot ineed from preceding pige )

FLORIDA Confidential Remails 25¢.
Monthly rates. Souvenirs—Vitamins. Mack
Products, Box 1562, Ft. Lauderdale,
Florida 33302.

SECRET Remails, Forwardin
Recewingé 25¢ letters; Mnnth-ﬁ
Century Emporium, Box 5748, Pi
Pa. 15208.

-Holding-
$2.60.
sburgh,

PERSONAL

BORROW by mail! Up tu £1500.00. Con-
venient terms. State Licensed. Postal
Finance, Dept. 17-04, ams Military Ave.,
Omaha, Nebraska 68104.

ENIDY A-1 Credit, without investigation!
Credit cards galore in 30 days! Vajella,
Box 126, Dewitt, N.Y. 13214,

REDUCING Diet Report. Conservative,
Relatively easv. $4.00. Guaranteed. Free

PHOENIX Remails, 25¢. Sutherland, Dept > Glencoe, Denver,
B, Box 21112, Phoenix, Ariz. 85036. e, SRERE. B

SAN JUAN Singles $.25. Monthly $3.00. PROTECT Your Loved Ones. Prepare your
Rob, Box 787, 5an Juan, Texas 7B589. own will. Send $2.00. Casey's

HONG KONG Remails $1.00. Chu, 58A
Shu Ching  Santsuen,  Yuen-Long,
Hong Kong.

CONFIDENTIAL California Address. Re-
ceiving-Forwarding. Sin| a H'EITI-!IFS 25¢—
Business—Personal. Remail
Service, Suite 318 206 Wust -Itn Street,
Santa Ana, California 92701,

WASHINGTON Remails 25¢. Prompt Ser-
vic;z.ut:amemn. Box 247-M, Centreville, Va.

DISCRETION GUARANTEED!! “Immedi-
ate" remails-forwarding. Executive House
B5—Dept. M5, Bend, Oregon 27701.

CONFIDENTIAL MNew York Mail Address
§3.00 Month. Telephone Service $5.00.
Re-mails 25¢. Detalls Free, Birnhan, 130
West 42, New York 10036.

HAWAIl Remails 25¢. Jade, Box 1462,
Kealakekua, 96750.

REPAIRS AND SERVICING

BE YOUR OWN SERVICEMAN. You can
handle most small engine repairs. Here's
the guide you need to insure auick-
starting, smooth-running gas engines on
your yardpower equipment, Photocopy of
articles as they appeared in P.M. avail-
able for %2.50. Send orders to Popular
Mechanics, Dept. HE, Box 1014 Radio City,
New York 10019,

SPECIAL SERVICES

INFORMATION On anything,
Research Specialists, .25
Woodside, New York 11377,

POPULAR MECHANICS INDEX AND SHELF
WRAPPER 1571 and 1972 editions now
available. You will be able to find any arti-
cle that appeared in P. M. covering those
years In seconds. These annual indexes
will make your copies of P, M. even maore
valuable! Each $1.49. Send checks fo:
Popular Mechanics, Dept. HE, Box 1014,
Radio City, Mew York, New York 100189,

BETTER HEALTH

STOP Smoking Today . . . The Natural
Way! No Gadgets . . . A New Approach to
an Oid Problem! Send $2.00 Today! G. S.
Redmond, 4105 Brendan Lane, MNorth
Oimsted, Ohio 44070.

FOR_Better Health, Longer Life, Lower
Food Costs, Send $1.00 For Introductory
Subscription to America's Most Truthful
Euiﬂlria ion. Provoker, St. Catharines 802,

ntario.

Ferguson
Woodside,

ASTHMA-Bronchitis? Stop  Suffering!
Amazing Rellef! Free Details. Kinco,
Van Nuys, California

13823-PM  Sylvan,
91401,

“MIND OVER PLATTER"™ Lets you over-
come any weight problem, $2.25 ppd. 0. ).
g;l;:a.‘r 6830 Co. Rd. 116, Hamel, Minn.

HOW TO STOP SMOKING! You can do it!
Guaranteed. Send $2.00 to E. Marshall
gssgglates. Mew London, New Hampshire

LOANS BY MAIL

CASH LOANS By mail! Up to 32,500 on
signature alone. No collateral! Secret!
Union Finance Company, 3608 Nu 16th
St., Dept. PM, Phoenix, Ariz. 85011

Collectables, Dept 1-E05, 7649 Manchester
Manor, Hanover Park, 11 60103.

TELEPHONES—Many Unusual Styles. Buy
Instead of Rent. For Free Brochure, Write
to: Phones, 790 Cypress, Memphis, '38112.

MAKE MONEY Registered Investment Ad-
viser picks 5 low priced Speculative
Stocks to buy NMOW. Could double invest-
ment by year end, $1.00, Nathan 1. Cohen,
28 Francis Drive, Randolph, Mass. 02368,

BEAT THE DIVORCE RACKET! To come
out best and save money, hear our 24hr
message before taking ANY action. MEN'S
RIGHTS ASS'N. (612)645-0621.

SECRET LDANS BY MAIL. Borrow $100
to $3000 for any good reason in absolute
privacv, No interviews, no endorsers, no
co-signers. Fast service. Write: Dial
Finance Co., Dept. 3673 -ua Seventh
Street, Des Moines, lowa 50309

LEARN How to Recngnim—and Reall
Help—when someone's Drinking pets Qu
0f Hand, Guaranteed. Send only 352:
Bachman Books, 460BA Robinwood, Royal
Oak, Michigan 48073,

PSORIASIS SUFFERERS: DISCOURAGED?
Write for Free important information that
is helping thousands. Pixacol, Box
29277-PM, Parma, Ohio 44129,

NONRESIDENT DEGREES! Recognition
for fearning, Mationwide Faculty. Catalo
£3.00, UNITED STATES UNIVERSITY
AMERICA. Box 4552-PM, Washington, D.C.

20017.
BUGGED??? . detectors Locate
Hidden Transmitters. Literature 25¢.

SEcurIt)t«] Box 671PM. Westwood, New
Jersey O76T5

INSTANT DEIIT RELIEF Without borrow-
ing, Without Bankruptcy. Have excellent
credlt in 45 days. Free!!! Wealth Building,

Dept. B-5, 1996 Hoyt Street, Lakewood,
-I:ulnradu Buzlﬁ

NEED Money-Debts Too Big? Consoli-
date Bills. Free Emergency Loans. Write:
Interstate, 28 E. Jackson, Suite 1204-X3,
Chicagn 60604.

BIBLE Questions answered, Stamped en-
velope. Bylon, 17167 Bentler, Detroit,
Michigan 48219,

INVESTIGATORS. Latest electronic Aids.
Free Literature. Clifton, 11500-P NW Tth
Ave.. Miami, Florida 33168.

RECORD Telephone Conversation auto-
matically. Leave Recorder Unattended.
E%Erst's. Box 49-PM5, Parkridge, Illinois

RECEIVE Phony State Chartered Univer-
sity Degrees immediately. Box 11516.
Tucson, Arizona 85706,

DON'T DIE without a Will!! Blank Will
form Protects your family! Two forms only
$2.00—Guaranteed! Order Today! Craig-
205, B614vs  Troy, Spring  Valley,
California 92077,

a Will! Blank Will

DON'T Die without \
Forms protect your Family. Only $2—
Guaranteed! Order Today!! Products Un-
limited, 35 Ardsley Road, Dept. B5,
Stamford, Conn. 069

NEW Biorhyvthms Hand Calculator. Chart
Emotional, Mental, Physical Body Rhythms
quickly. Any day, any cye:r anyone, In-
structions, Send $9.95. Carlton Associates,
1616 State, Room 4. Lockport, 111, 60441.

AUTOMATIC telephone ra-:ardlnf and
debugging equipment. Top guality. Lowest
wholesale prices. Viking International,
Box 632M, Newhall, California 91321.

| HELP Others become Wealthy. Can help
pu! Millionaire's Secrets. Free Details.
uccess-AS, 101  Halcott, Lafayette,
Louisiana 70501

BE SOMEBODY. Learn to talk. Most never
dn We yell, mumble, squeak, whisper, 12
e book telis huw 2.00. William Baird,

52 36th St., N. Arlington, Va. 22207

BLANK anlls—Birth Certificate, Bap-
tism, Marriage, Divorce; High School, Col-
lege. Driver's License. neral ree-
ment. Wills. Power Attorney. Lease. Build-
ing Contract. Karate Expert. Press Corres-
pondent. Investigator. Others. Any 3—
£1.00 . . . 7—3%2.00. (Catalog 25¢. includes
free certificate. Legal Forms, Department
383, Box 554, Farmington, Michigan 48024.

WANTED—MISCELLANEOUS

MERCURY, Gold, Silver, Platinum: Ores
assayed. Wholesale Terminal, MNorwood,
Mass, 02062

WINEMAKING AND OTHER
OTHER RECIPES

MAKE YOUR OWN WINE. . . . At Home.
Instructions and Simple, Tested Recipes.
No Special E ur ment Needed, $2.00.
Guaranteed. ENDEVCO, Rt. 3, Box 21-M,
Colbert, Washington 99005,

HOW to make wine and champ
using kitchen equipment. Instruc
2.00. FREE BOMNUS. Wine Cellar,
1-PM, Jensen, Utah B4035.

HOME WINEMAKING—Send $1.00 for
INFORMATIVE CATALOG of RECIPES,
EQUIPMENT, and INGREDIENTS. Brewer's
east, malt extracts, dry malt, bottle caps,
arrels, chemicals, concentrates, over 300
items. $1.00 refunded with your first
order. Write to DANENBERGER'S. Box
276-M, New Berlin, 11l. 62670.

RECIPE: DELLA'S Top of Stove Stuffed
Bell Peppers. Send $3.00. Delicious—
Mouth Watering—Special Sauce. DELLA,
Box 362, Steamboat, Nevada 89436.

WINE, CHAMPAGNE—Amazingly deli-
cious Recipes, instructions. Use Kitchen
Utensils. £2.00. Bill Herbert, Box zsz
Whitmire, 5.C. 29178.

HOW TO0 MAKE DELICIOUS WINE &
CHAMPAGNE at Home, FREE DETAILS.
Er:;tsezrgrlses. Box 337-G, Cardwell, Mo.

ne—
ions,
Box

WINEMAKERS FREE Suﬁn i Catalog. Ex-
cellent Selection of Fru Grape Con-
centrates. Kraus, Box 451-L, Nevada,
Missouri 64772,

WINEMAKERS. Free illustrated catalog
of vyeasts, eaquipment, Semplex, Box
12276R, Minneapolis. Minn, 55412,

WINEMAKER'S Supply Catalog—Free,
Bacchanalia, 273 Riverside Ave., Westport,
Conn. O6BR0.

WINEMAKER'S! Free [llustrated Cata-
logue of Quality Products. Brant's Wine
ESEE'E Box 3256-M, Orange. California

WINEMAKERS . . . Free Illustrated Sup-
ply Catalog of Yeast, Equipment. Recipes.
fu&ttigg;ltiél, Box 18223-PM. Indianapolis,

no.

LARGEST Stock Supplies and Equipment.
We have the Know-How. Write for Catalog,
Advice, Consultation . Jim Dandv Wine
Supplies, 8454 Beechmont, Cincinnati,
Ohio 45230,

MAKE Delicious JERKY at Home! Take
Fishing, Hunting, Camping. Needs no refrig-
eration, Complete instructions. Sati=faction
guaranteed . . Mail $1.00. TRI-STAR, Dept.
9Dp5, 3001 MNorth Anthony, Fort Wayne,
Indiana 46805,

MISCELLANEOUS

0.5, $1000 Bi'ls!! Dbsolete Exact Bank-
note Replica’s 5/%4.00. MNational, Box
B1652-XA, San Diego, CA. 92138.

FIELD manual. How to record field in-
fnrmation after auto accidents. Price
5.00. P. Martelli, 99 Cliftor Ave., West

arford, Conn. 06107.

(Montinued un nert page)
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MISCELLAMNEOUS

{Continwed from preceding pay®)

CHEESE—Make Your Favorite Cheese At
Home. Easy to Read Recipe Booklet Re-
Eluires No Special Equipment. 31.98.

oneyback Guarantee. Smith's, Box 6110,
Pomona, Calif, 91768.

" BEAT Gasoline Shortages . . . Use LP-
Gas. Details $2.00. Huuins ‘Enterprises
Dag PM, Box 943, Pensacola, Florida

32504,

MILOGRAPH—Know Distances Before
Leaving! Trace Route On Roadmap With
This Revolutionary Device & Take Reading
Of Distance In  Miles, %398 PPD.
;ﬂ;lﬁ raph, Box 20226, Greensboro, N.C.

CIGARETTES at half the cost. Roll plain,
filtertip or king with our rollers and
blended tobaccos. Free Sample. Write
Green River Tobacco, Box 1313FPM,
Owensboro, Ky, 42301,

DON'T Remain Poor! How to establish
ur own business—Only §2.98, Guaran-
eed!! Order today! Payne's Advertising
&gnm:j. Box 2742, Dept. ASH, lacksonville

1400 CATALOGS Listed and Described!
Sources for EVERYTHING imaginable! Rush
$2.00. MASTERLOG, Box  24413-VD,
QOakland, California 94623,

HOW [INTELLIGENT are you? Test re-
veals 1.0. in 45 minutes! Accuracy bet-
ter than 99.9%. Send $2.00 today—~Guar-
anteed!! Craig-3D5, B614%y Troy, Spring
Valley, California 92077.

ABSOLUTELY FREE Pint window cleaner,
Dgiis;:gel. B23 Willow, Williamsburg, Ohio
4 P

BOONS On antiques and their prices.
Free circular!! P. Warman Publishers,
Uniontown, Penna. 15401,

EYEGLASSES wholesale—Free Catalo
A-Z Optical Company, Box 175, Dept.
Bay Station, Brooklyn, N.Y. 11235,

KILL ROACHES—WATERBUGS! Why Pay
Exterminator $20.007—3%3.98 Can of Sure-
Kill does same Job! Guaranteed Five
Years! No DDT—Odorless. Green, Box 105,
Pinson, Alabama 35126,

UNIQUE Digital watch. Swiss made.
Brushed gold case, black-face, suede band.
Women's and Men's!! Guaranteed—~Order
now 19.95. Mailhous 1A9, 358 E. Weiler,
West Point, Nebi. 6B78E.

DON'T DIE WITHOUT A WILL! Protect
¥_nur family. Order Today 2 Blank Will
nrms plus Instruction nly $2.00. Send

Fedan Advertising, 11 Stewart 5t.,
Ha\rshwe L.l N.Y. 11706, Dept. 1A.

ORNAMENTAL Iron designs. Book of
1600 beautiful, practical designs for rail-
ings, columns, ete. Free  literature.
Cunningham, 3881 South 3200 West, Box
20005, Salt Lake City, Utah 84120.

PRE-PACKAGED Toys complete with free
self-selling display rack. Free Details.
;gﬁd 1916 Fifth, Sacramento, California

SLEEPATRON. Mew device for Induclng
sleep. Gardiner Electronics, Dept. C, 4729
North 7th Avenue, Phoenix, Arizona 85013,

IDENTIFICATION CARDS, Send stamped

self-addressed envelope for  samples.
NIPCOM, 727 Marth ain, Las Vegas,
Nevada 89101,

HEARING Aid batteries wholesale. Free
list. Habs, Box 51, York, Penna. 17405,

MAGNETS. All T S ecials-20 Disc,
or 10 Bar, or 2 Stick, assorted Mag-
nets $1.00. Magnets Box  192-A,

Randallstown, Maryland 21133.

TYPE FI.STEI! Self Erasing Ribbon!!
Guaranteed. Send  typewriter  brand
model, Only $3.50 to: Ribhun 2E3, Box
15661, Salt Lake City 84115.

SIPHON hose—Draing most  liguids
uicklg—ll.ﬂs Postpaid.  Guaranteed!
okumi, 2361 E. Manoa Road, Honolulu,
Hawaii 96822,

MODEL CORVETTES 1972-4's Completely
Assembled Standard Colors $6.00. No
Checks, 6-8 Weeks Delivery. Aries
International Enterprises, Box 248802,
Coral Gables, Fla. 33146.

SELF-Correcting Typewriter Ribbon!! No
Mare Erasm Ever uamnteed" One Rib-
bon ; X ¢ Typewriter
Narnﬂ al_'ld Hndar Jaricn Bn: Igﬂ star
Route, Ririe, Idaho 83443,

B Muzzle Loading KITS @

Complets with all
parts needed to
make a handsome,
fully shootable

Pistol.

(pictured) $22.95 4 $1.25 Shipping.

Complete Kentucky Rifle Kits available from only $61.45
(Percussion) and $65.45 (Flintlock) plus $2.50 postage.

———— —— — — — — — — — — ———

WHHECTIWT VALLEY ARMS, INC.
llllt

llfll- n. 06441
Enclosed is a ulf-lddmd stamped ln'nlm I‘Ilm
send FREE Brochure on CVA Muzzle I.ulin;

CONNECTICUT VALLEY ARMS, INC.

precision rifled,
octagonal barrel,
front and rear
sights. Stock fully

4 contoured and

a Semi-inletted.
huln drilled and tapped. |llustrated instructions. Available
in Percussion and Flintlock Models. Model

Loading
.44 cal,

All
| KA702

LITTLE GAS!

Mounis Under Dash or Hood in 10 Minutos—
Har O-On Sw.-Voltage Ind. Light! Up To
4000 Walts—110 Volt DI Power from oar
Alternalor, Runs Carponter = Farm: Buollders
- Tools - Lights - Heaters - Drills - Sawe,
Starts Cars, Quik Charges - Welds - Rrazes,
Bolders. icash, Ck., M.0.) and pay¥ postman
£0.9% plus COD postage, or send S11.060 for

SEND ONLY $2.00 Fig Del. in USA. com-

plete Ready To Use—Full

Ideal for pickups! Order today—Now,
WESTERN ELECTROMICS,

Instructions. One Year Bervice warraniy—10 Day Money Back Trial—
Dept. PM-5, KEARMEY, Mebr. GBBAT

WINEMAKING KITS: TWO GALLON SIZE
$2.00, shi lndq 35¢. Guaranteed!! Atrima,
Box 41-PMA, Grove City, Ohio 43123

HOW INTELLIGENT are you? Self-scoring
test reveals 1.Q. in 45 minutes! Send $1.50
today—Guaranteed! !  Tests, QDakees',
%%553 ke Rd., Dept 2A5, Dryden. New York

MAKE Your Own Gas. Plans and list of
rts. Send $2.00 to: Advanced Tek, P. O.
ox 6505, St. Paul, Minn. 55106.

WIN at any track. Truman—Box 2426,
Alderwood Manor, Wash. 98036.

INSTANT RELAXATION! Sauna mist port-
able steam bath. Combine spare time with
pleasure in your own home!! Onlv $39.95—
guaranteed!! Order today! L.R. Michels Co.
Dept. (185) Chicago 60639.

MOTORS, Miniature type for Hobby,
Exnernmeniers Serviceman. 1% to 6 ‘fur
DC. 1200 to 12000 RPM'S. Package of
5/%$1.00, plus 30¢ postage per order. No
C.0.D. Lepley Hobby Centers, 9453
Marigold, No Ridgeville, Ohio 44039.

BURGLAR ALARMS &
HOME PROTECTION

LOCKSMITHING Supplies—Buyers Guide
£1.00. Despubs, Box 22005H, Phoenix,
Arizona B5028.

FREE Catalog on Burglar-fire Alarm
Equipment, Protecto Alarm Sales, Box
357-D. Birch Run, Michigan 48415.

SECRET HIDDEN WALL SAFE. Fire-theft
resistant. Asbestos lined double steel wall
construction, 10 X 14 X 334. Easily in-
stalled between wall or floor studs. Only
$39.95 ppd. NorGee, Lancaster, NY 14086,

HELP PREVENT CRIME! Six ‘“*“Warning—

Protected by Automatic Electrnnlc h!arm
System'" stickers. Send $2.98. WIY'!'
Box 48, IEIrmrl1 .

Nameplates (PM5',
12065.

BUILD PM'S 'BOONIE BUG'! LOTS OF GO ON

Based on @ VW bus chassis, this go-
anywhere camper has the ruggedness of an ATV,
the sleeping and camping facilities of an enclosed
van and the smooth-riding qualities of o conven-
tional station wagon. Sleeps two adults with room
to spare for two youngsters. Make it yeurself
from PM plans. To order fill out the coupon below.

P ———— e — e ——

l] "H]T“PLUG~IH” YOUR TRUCK OR CAR! NI

| Te: Popular Mechanics Box 1014, Dept. BEF, |
Radio City, New "I"ork 10019. l
| Please send me the Boonie Bug plans. Enclosed is |
| payment of $14.95. |
I Name |
| Address . |
1 T VS -
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Introducing
Voyager.

For some, there’s the station wagon. For

some, the common van. And now, for others,

there’s something more. The Vovager.

For openers, Voyager holds anything a
standard-size station wagon can hold and a
whole lot more, like half a neighborhood on its
way to school.

There's an optional seating arrangement

for 15 people. The most the competition from
Ford and Chevrolet can seat is 12.

There's more. Every Voyager is built to
last with Chrysler Corporation engineering
features. Such as an Electronic Ignition System
that means more miles between ignition tune-
ups than conventional systems.

The Voyager has a tighter turning diameter
and a bigger fuel tank than Ford or Chevrolet.

It handles as easily as a full-size station
wagon.

It comes with power front disc brakes.

And much more. “

The new Plymouth
CHRYSLER

Voyager. It gives you more to
Plymouth

look into. Now at your Plymouth
Dealer's.
Extra care in engineering . . . it makes a difference.

The new Plymouth wagon.



You don‘t get to be a good bass fisherman
by accidant,

The answer is preparation: Knowing the
tarritory — the good spots; the right depths;
the best lures and fishing technigues.

We approach bass motor design the same
way. By consulting with bass pros and
quides to find out what it takes. By giving
special attention to the things important

to bass boat performance. Then checking
the results with special bass motor testing.

And finally —because we're bass fishermen
ourselves — by trying to build every motor
as though our next trip depended on it.

NEW “Outboard Fuel Efficiency Guide” shows how
to consarve on fuel (as much as 30-40% ) without
cutting down on boating. Write Evinrude Molors,
P.0. Box 663, Milwaukee, W/ £3201.

EVINRUDE &=

DIWiEION OF QUIRDARD MARINE CORF

first in

- BBF YOI ORBIEr, OF
write Evinruge Motors, P.C."Box 663
Milwaukes, Wisconsin 53207




