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AMC 7 IMATADOR

NEWEST MID-SIZE
FOR1974

This is one mid-size car you've never seen before. The roomy
AMC Matador coupe.

With sweeping, clean lines. Low profile. And plenty of
window area for all-around vision. Test drive the new Matador.
And see why experts are already calling it America's sportiest new car.




AMC V1 BUYER PROTECTION PLAN

MORE THAN JUST
AGUARANTEE

To us at American Motors, and to our dealers, the exclusive
AMC Buyer Protection Plan means a commitment to our customers.
A commitment to stand behind every single car we build.

A GUARANTEE YOU CAN UNDERSTAND.

When you buy a new 1974 AMC car from an American Motors dealer, American
Motors Corporation guaranteesto you that, except for tires, it will pay for the repair or
replacement of any part it supplies that is defective in material or workmanship. This
guarantee is good for 12 months from the date the car is first used or 12,000 miles,
whichever comes first. All we require is that the car be properly maintained and
cared for under normal use and service in the fifty United States or Canada, and
that guaranteed repairs or replacement be made by an American Motors dealer.

At AMC we expect every part in every car to last for at least
12 months or 12,000 miles under normal use and service.

And that's why we back our cars with this simple, strong
guarantee. A guarantee that covers every part—except tires—
even those annoying little things that occasionally wear out
like spark plugs, wiper blades and light bulbs.

PLUS A BUYER PROTECTION PLAN THAT DOES MORE.

AMC is the only manufacturer with a program to provide
a free loaner car should guaranteed repairs take overnight.
And a special trip interruption plan that pays up to $150 for food
and lodging if guaranteed repairs have to take place more than
100 miles from home.

We even have a toll-free hotline to Detroit for you to call
if you ever feel we aren't living up to our promises.

And let's face it, when you make this kind of commitment
to stand behind your cars, you have to build them better.

AMERICAN MOTORS CORPORATION
We back them better because we build them better.
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“YOU GOTTA TRY IT
TO BELIEVEIT”

“I'm a pro and | can nail ¥
up paneling easily, in minutes,§
with this new tool.” You can too!
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Joe Suppa
Carpenter Foreman of
Partition Servicing, Inc., N.Y., N Y.
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DRIVES NAIL WITH
A SINGLE STROKE!

Countersinks wood-toned nails. No filling. No mars,

Whammer
200] NAILGUN

2 POPULAR M




“I'VE TRIED EVERYTHING.That's par of my job. Glue, hammer, nails, nail sets, you name it.
But. nothing does it like Swingline’s Whammer 2004
nail gun for getting a panel up fast.”

“AND IT'S EASY!

This fool handles like a staple gun but it
drives nails with a single stroke. Not 1,

. staples, nails! (No mars, no dents, x( ;
) noscratches, and for do-it- \\ 3
yourselfers, no bent nails or bashed
, fingers.)Swingaway botfom makes
loading quick and easy”

“Even countersinks the wood-foned
nails so there’s no setting or filling.
I'd recommend it to anyone,
professional or do-it-yourselfer”

| MANY OTHER USES: Paneling,
' insulafion, plywood, fumiture,
hobby kits, windows, maolding.
pr——w—y—  floor covering.

‘1995

Suggested
Retail Price
DON'T USE
A HAMMER USE THE
WHAMMER! Reusable
Camrying Case— contains
Whammer 2001 nail gun, complete
instructions and intfroductory box of
1000 Whammer" nails. Look for it wherever
you'd buy a hammer or wall paneling.

e wirita CuiinAlina

Ssws LA

QWU-TSU-JU1D
Div. of Swingline Inc., 32-00 axmman Ave, Long isiana Ciry, N.Y. 11101
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INTERNATIOMNAL EDITIONS
Australia, Caribbean, Denmark,
Mexico, Southern Hemisphere, Sweden

Long way from popping wheelies 100

Headphoneamp
you can build
for $15 . 133

Give your
refrigerator a

Camper for compact pickups . . 88
Worth writing for: see page 188

ON THE COVER: Section of proposed bridge
to carry oil, highway and rail systems across
Alaska, without disturbing the environment.—
lliustration: Roy Grinnell

AS A SERVICE TO READERS, Popular Mechanics
publishes newsworthy products, techniques and
scientific and technological developments. Due to
possible variance in the quality and condition of
materials and workmanship, pular Mechanics
cannot assume responsibility for proper applica-
tion of techniques or proper and safe functioning
of manufactured products or reader-built projects
resulting from plans published in this magazine.



A Crith will return

shortly Woulkd you care
to feave 3 messager”

Phone Butler

Automatically answers rtelcphonc and
tapes your messages you're outorin.

When you're out of the hot -:.-" o
short time. Oron vacattcr Or in the bat}
Or just watching the ball game
and don't want to be dis-
turbed. Let the Phone
Butler answer your calls
in a pre-recorded
professional voice or
your own voice. Play all
your messages back when-
ever you re ready.
A monitor button lets you
listen in to callers and talk
only it you want to. Use it as
an in-home message center,
too, by taping a message to
anyone in the family when you
have to leave and ttne:*_.r'fe not
home.

The Phone Butler works with
push-button ease and attaches
simply to any phone. You
wonder how you ever got along
without it. See it, hear it, at
leading appliance, stationery
and department stores.

Wﬂchmacﬂtctrmul * We M 590 = A dhvision of [USA]) Lid.
BSR is the world's largest Mdnu'actm{l oF record changers. Mfg. Sugg. Ret.
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Let us help ,

famll‘):rlvacat 1on. And you wont
driving from one
dlsappmntmen toanother.

The South CamlmaTnp K1t is
filled with facts. Not fiction.

Instead of taking some two-bit
attraction and making it sound like

the eighth wonder of the world,we
give you all the facts about our
campgrounds,mountains, state parks,
and golf courses.

We tell you the best time to see
our world-famous gardens Which
historic homes youlll probably want
to visit. What activities we've got for

the kids.Even which beaches are

for smngers families,or isolationists.

ive you dates of special
events aﬁ over the state. And a map,
tohelp you find your way around.
We hope youll send for our free
South Carohna Trip Kit. Because
driving from one disappointment to
another is no vacation.

Name

Address

Ciry

State, Zip

South CarolinaTripKit

Mail to South Carolina Division of Tourism,Room 617,

Box 78 Columbia,South Carolina 29202.

6 POPULAR MECHANICS

Mechanics

JIM LISTON, Editor

SHELDON M. GALLAGER, Executive Editor
JOHN A. LINKLETTER, Managing Editor

WAYNE C. LECKEY, Home and Shop Editor
ALVIN KIETZ, Art Director

BILL HARTFORD
JOHN F. PEARSON
WM. T. McKEOWN
IVAN BERGER
HARRY WICKS
STEPHEN WALTON

Automotive

Science and Engineering
Boating and Outdoors
Electronics and Photography
Home Workshop

Assistant, Home and Shop

MICHAEL LAMM West Coast
ROBERT LUND Detroit Automotive
GARRY WINTER Copy Chief
RICHARD H. FUNK Production

ALFREDO VEGA Assistant, Production

DON EVANS Technical Art Director
DAVID KOMITAU Assistant Art Director
IRA HERRICK Assistant Art Director

DON L. MANNES Assistant Art Director
CLIFFORD B. HICKS  Special Projects

SOPHIE GRONOWICZ Director, Bureau of Information
EVERETT JOHNSON Cabinetmaker

DANIEL J. COLEMAN, Director of Advertising

| ADVERTISING OFFICES: MNow ‘i'urk 224 West HTth St. 2602.4282;

Chiraga: L20 ‘o- Michigan Ave,, HZT-240400: Detrait: G t"ﬂ!‘!’ll Mopol B
Hldg,. THI II! H-RTLL: t'lurlald 20410 Chagrin Hivd., Shaker
| Heip hI: uE THE: Los Angeles: 601 North Vermont Ave., ﬂﬂ-ﬂ R

JOHN .A. REGINA, Advertising Production Manager

Published by The Hearst Corporation

FRANK MASSI
President

JOHN R. MILLER
Executive Vice President

RANDOLPH A. HEARST
Chairman

RICHARD E. DEEMS
President, Magazines Division

JOSEPH F. KERN
Publisher

ADDRESS ALL EDITORIAL COMMUMICATIONS TO: 224 West 5Tth
B, New York, N.Y. 100189, For additional sources of inrom.lti:m
on  the articles and producis in this issue, write o HBu of

Information, Popular echanics, for free 'wmww!lmlt Ilﬂ:

SUBSCRIPTION SERVICE: Mail all subseription orders. changes of
address, correspondence concerning subscriptions. and Postmaster
notices of undeliverable copies to Popular Mechanics, Hox @46, New
York, M.Y., 100149, Please enclose your latest addiess labe] rW ﬂl.l’“{'"ﬂt
seivice When writing about your subséription,

FOPULAR MECHANICS IS PUBLISHED MONTHLY by Th-r Hearst
Corporation, 224 West H5Tth Stieel, New York, XN.¥. 1001 .8 A,
Frank Massi, President: John H. Miller, |KA,|:'IJ:I.'|.£- 'L.n E'rps:r.h_lll.
Randolph A. Hearst, Chajrmen: Harrison A. Mitnick, Treasurer:; Harvey
L. Lipton, Vice President and Sccretary. Hearst Magazines Diwvision:
Richard E. Deems, Presidentl; Bavymond J. Petersen. Exccoative Vies
President; William S5, Camphbell, Viee President and General Manager:
dohn F. D"Avolio, Viee President and Resident Controller: Albert A.
Rachoi, Vice Pre sident and Director of Cirenlation: Joseph F. KEem
Viee l'r*. eident for Popular Mechanies, Single copy in the United State 'L
and Cannde, 60 cenis, Subseription prices: United States and Posses-
gions, £5.00 for ofne Year; 810,29 for Uwo ars: T13.80 for three
years, Canada, ndd 82.00 for gach year. All ol rtﬂ'l..ll'llrl#!l add 81040
for each year. When changing address, give o Id address asx well as 1h1.~
few, with zip code. and allow six weeks for change to become &
tive, Second-class ll'm'-"ll' i At '\ww York, N.Y.. and at ldn:llﬂl:nll
malling offices. Aulhoriz a8 wecond-class mail by the Post OMce
Department, Oltawa, and for pavment of postage In cash. Rerlstered
ag second-class matter sl the Post Office at MeXico 1L.F., Mexico, June
!E'IT 1850, Li:. 11ITI by The Hearst Corporation. All rljchl_li e
frintbed In Uk,



FﬁEE FON-FILLED 'm UNUSUAL
e CATALOG ITENS

Funmakers-Hobbies-Sports-Games-Imports
Jewelry-Emblems-Patches-Psychedelia
Science:-Electronics-Photo-Optics
Jokes-Magic-Gifts-Gadgets

PLAYBOY MAGAZINE says: “Johnson-Smith opened
te me a world of fantastic wonders . . . fabulous,”™

o MBC-TV TODAY program: “Thanks for “vanishing
o money.” We used it on show on Income Tax
= % Day.” LIFE reprinted excerpts from catalog.
; HARVARD CRIMSON: “JS book supplied

humor for decades.™

The Most Unusual Catalogin the World

=2 MAD, NEW YOREKER, CORONET,

= — - COLLIERS, TIDE, etc., have written

5 ~ storics about this interesting catalog. Some

Wh":h “"A’ /_é quotes: “Magic wish ‘tl;lmk . ?ﬂhulnus

£ treasure trove of novelty gpoods,” “Only

concern of its kind in America.” Ranks with Disney-

land, carnivals and the world"s fair in popularity over the

years — over 10,000,000 customers since 1914 who range from

Shirley Temple to the King of Mepal and Johnny Carson. (Johnny
Carson often reminisces about Johnson-Smith with his puests.)

tke?
Would YOU Like? EDITION /No Other Catalog Like It Anywhere!
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LETTERS

TO THE EDITOR

She lives on an island, not a mountain

The first picture caption in Drive to South
America? (page 28, Nov. PM) describes
an Indian girl as an “Andean girl.” That is
completely wrong!

That Indian girl is a member of the
Cuna Indians on the San Blas Islands in
the Republic of Panama. The women of this
tribe wear earrings and necklaces of pure
gold, as well as the ring they carry in their
noses as a decoration.
TALLAHASSEE, FLA. IRMA R. GROS3

We regret the error—iwhich was made by
a staff caption writer, not by author Ernst
Jahn,

Before the Astrodome

I must disagree with one point in Who's
Ahead in the Superstadium Game? (page
104, Nov. PM). Though Houston’s Astro-
dome is much larger than the Assembly Hall
at the University of Illinois, it was the As-
sembly Hall that began the age of such
domed structures with unhampered visibili-
ty throughout,

That dome utilized some 600 miles of wire
wound around the rim to support the dome
over more than 16,000 seats without but-
tresses outside or pillars within. It was con-
structed two years before the Astrodome.
DICKINSON, N.D. HARRISON LEON CHURCH

Lighter fluid for candle wax

Your Clip-and-Save Know-How articles are
great, and being a furniture refinisher, I
especially enjoyed reading How to Repair
Scratches in Furniture (page 102, Nov.
PM). May I add one how-to on the removal
of candle wax?

For almost all finishes I have successfully
removed candle wax by squirting it with
lighter fluid. This dissolves the wax, and it

8 POPULAR MECHANICS

can be buffed off with a soft cloth. No
scrapers, no added scratches. This method
also removes wax from linen and cotton
tablecloths and place mats, but you work
from the back to prevent colored wax from
penetrating the threads. The greasy residue
from the lighter fluid washes out.
LOS ANGELES ) WILEY HARKER
Thanks for the tip. We'd advise readers,
though, to test on an inconspicuous spot be-
fore really putting the fluid te work (as we
advise for all techniques in the article).

A new body we missed

Having just reviewed your October issue,
we found no mention of our product, Ster-
ling, the newest kit body for a VW chassis
(Drop a New Body on the Old Buggy! page
110, Oct. PM). Nor did we find a mention of
our company name, California Component
Cars, Inc., 2801 San Pablo Ave., Oakland,
Calif. 94608,

This car kit was produced in England for
two years under the trade name, Nova, It is
still being produced there, and we are now
the licensed U.S. manufacturer. We are in
production at this time.
OAKLAND, CALIF.

CECIL ROBERTSON

Stay away from carbon tet

How to Remove Stains From Almost Any-
thing (page 96, Oct. PM) was very helpful
and well organized, but the “caution” state-
ment included for the use of carbon tetra-

(Please turn lo page 10)



START A SAFE, SECURE BUSINESS AT HOME —ON A SHOESTRING!

MAKE A FULL WEEK'S PAY
NA SINGLE DA

UPHOLSTERING /-7 A\
JUST ONE CHAIR!f "%

.

FURNITURE UPHOLSTERY AND REFINISHING ARE
PROFIT-PACKED SKILLS YOU CAN NOW EASILY
LEARN AT HDME!

If you can tie a knot and hammer a tack, you can

ﬂere ’5 bow ir wor“SF! learn how to reupholster and refinish furniture. And

Hundreds of sofas and old chairs 4. Yyoucan learn quickly—the practical MUI Home Study

like this can be purchased at way. Join thousands who have mastered this fasci-
¢ garage sales, auctions, and junk nating craft in their spare time . . . while keeping their

T, -

L <P

shops for less than $5.00. regular jobs. Once you are skilled in Upholstery you'll
never be in want of “something ta do” — whether

i Many times they are dis- for pleasure or profit. You'll find fun and excitement
I carded and can be picked searching for discarded furniture — and restoring it
I up for nothing. to like-new condition. Upholstery is much more than
. just a highly profitable occupation...it can be a
| The same chair, reupholstered by you, satisfying, creative hobby for both men and wamen,
: ::lhgnr'awniewr'%?{:”?rél?&gﬁagsn ALL UPHOLSTERY 1S A BIG, BOOMING BUSINESS!
| MATERIALS . .. 5135_[]0_ 1‘|-:e average Today, Upholstery is known as a “high demand skill"
upholsterer can do two or three jobs like — for Upholsterers are needed desperately — every-
| this every da day in and day out! where. Every home, office, public building. ..even cars,
|  Add th ?’ Y v o0 Ythl basi y ['1" = campers, boats and planes all need the Upholsterer's
: tNAL UPp on a monthiy basis an skills from time to time. Yet this highly-paid craft is
| You Il see why we say . .. one that you can speedily learn at home — in your
T ' " spare time! Upholstery is a safe, secure profession
I__ THERE'S BIG MONEY IHEF_H_DESIE_EH_ ________ .. « whether you are working for yourself — or for
""" T s e others. Find out more about this fascinating field . . .
CHAIRS AND SOFAS ARE ONLY THE BEGINMNING, THE WORLD IS 2
FULL OF FURNITURE THAT NEEDS RE-UPHOLSTERING. SOFAS, pl. . M@ the coupon TODAY! (TS, TOOLS

WANS, BAR STOOLS, BENCHES, BREAKFAST NOOKS, HEADBOARDS

: (TURE KITS
... THE LIST IS ENDLESS! ALL THESE FURF NCLUDED

. S ARE |

. AND \_-.1.!F"F"l.|-[' = HA-RGE!
Upholstery is an ideal business for . i TRA C
women who prefer to work at home AT NO EX y
— and choose their own hours. In _
fact, our graduates include hundreds of man and wife
teams. Many have p!‘nﬁ.ﬂl‘lﬂd from part time work. ..
to owning full scale Upholstery shops!

“I never dreamed a part-time hobby would wind
up paying me better than $10 an hour. | just
started upholstering as a hobby — deoing over my
own furniture. Mow m{hlhil pays me better
money than a regular job." ;

[ -
Yes. many M.U.l. graduates earn better than } . —
Rovaltiten: Boto Temett, holetd Bl oy by Sl | You Get This _ I S
" n i -
::ugl::;lmratnr would be proud to ou{n?\gg:i . = 2 = AUTH DRI%ED DIPLOMA
n money are you making now? $150 a e '_ e : When you Graduate MUl Is a
week? $2007 ;250 re your hours long and y : | proved by the California Sumrix

mr work dull? Raises small, and few and far tendent of Public Instruction and is

n? Is that the kind of life you want to 2
live? You can make $150 to $250 upholsterin - autharized to *““_' gyl mics i)
ju:'; one sing::n:gl:]r E&snf;gl-;u::ml:ll:.{l! . g- l:;rgh::]:ﬁ:: N . —
and you can nish a i n a el Modern Upholstery Institute
day. You'll have to agree that's REAL — ; v
& ; beats what most college graduates pr::hl Bax B39APM,Orange, Calif. 92669

IPl“i!r mail me a copy of your book, BIG PROFITS I

GET STARTED NOW... SR || anc there 15 no obiigation. - o ore " o2l
Mail this coupon TODAY! A\ ll| Name ree_ I

You get FREE, our 32-page book, BIG PROFI Autcirens I
N OLSTERY. Free sample lessons tﬁ ‘ SEND FUR
orane e etaiis- There's no obiigation—and |t IEFYIQENROMY City f g’
Modern Upholstery Institute = APPROVED FOR VETERANS & NON VETS.
Box B99APM,Orange, Calif, 92669 M N SN WM 5 50 APPROVED FOR VOCATIONAL REHABILITATION N NN
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LETTERS
(Continued from page 8)

chloride does not excuse the many times the
solvent was recommended for various house-
hold cleaning jobs.

Carbon tetrachloride has been responsible
for many poisoning deaths and injuries over
the years, and there is no known antidote
for the solvent. As a result, carbon tetra-
chloride (and mixtures containing it) in
consumer-oriented products—those intended
for household use—was declared a Banned
Hazardous Substance by the U.S. Food and
Drug Administration on Nov. 17, 1970.

Since carbon tetrachloride is banned, it is
unlikely that readers can even obtain it. If
they do, I hope they are very, very careful
with it and store it out of reach of children,
MESQUITE, TEX. RICHARD D. TRANT

Skin on paint leftovers

Was surprised to note you suggested put-
ting leftover paint in a glass jar (Home-
owners’ Clinie, page 86, Nov, PM) which has
a chance of being broken. The easiest way is
just to reseal the can tightly and turn it
over. This immediately seals off the air so
no skin can form. Have done so for years
with oil base or latex—and no problems.

FLORDELL HILLS, MO. MISS RUTH C. BRINK

Two ways to prevent paint skin: Pour a
spoonful or so of solvent on the surface,
cover and let sit undisturbed in storage.

Cut a wax-paper or foil circle using the
can base as a guide. Put this disc on top of
the paint, It will float—good for many years.
CANOGA PARK, CALIF. HENRY VAN NOY

As T am cleaning the brush, I squeeze a
few drops of thinner onto the surface of the
paint in the container and then very care-
fully put the lid on and place it on the shelf.
If the can is not shaken in storage, the
thinner evaporates and there is no skin left
on the surface.
WHITE PLAINS, N.Y. DOLF BEIL

Some time ago a painter told me you can
leave the paint in the original container.
The trick is to get rid of the oxygen in the
air in there. He suggested holding the
opened can behind a car’s exhaust pipe and
then quickly slide the cover into position. I
find there is never a film this way. With

10 POPULAR MECHANICS

quart cans, I just breathe into the can two
or three times and slide the lid into place.

For oil-base paints, this has been a
perfect trouble solver for me.

SI0OUX FALLS, 8.D. LYNN LOOMIS

Fifth-wheel trailer from a kit

The article on the Small Fry Fifth Wheel
(Big Trailer for Small Trucks, page 102,
April "73 PM) was very interesting. How-
ever, sometimes to be a believer you have to
try it for yourself, After visiting the plant
to see how the trailer is constructed, I de-
cided to purchase the 18-foot kit.

The plans were complete and gave step-
by-step instructions plus helpful hints. The
materials were of good quality. Working
evenings and weekends, I finished the kit in
three months. I would recommend the Small
Fry kit; the end result looks as though it is
a professionally built trailer.

VANCOUVER, WASH. LOREN OWINGS

Indeed it does. For other readers who are
interested, the firm is Small Fry Enterpris-
es, Inc., 3094 S.E. Tualatin Valley Highway,
Hillsboro, Ore. 97123.

Where do you find S4S lumber?

I plan to make picture frames as my winter
project. The article, Good Art at a Price
You Can Afford (page 73, Feb. "T3 PM) is
going to be my bible, but I am baffled by one
thing. Harry Wicks, the author, made refer-
ence to “surfaced-four-sides (S45)" lumber
as if it were an easy-to-find stock item. I
have never heard of S4S nor, apparently,
have several of the lumberyards I have
contacted.
LAMBERTVILLE, N.J. BILL LISSENDEN
Many lumbermen also use the term D4S
—dressed four sides. Both SiS and D4S
mean the same thing: the lumber is smooth



on both sides and both edges. There is noth-
ing mysterious about purchasing it. The
clear pine that lumberyards sell, for ex-
ample, is S48S. If it’s not, it's simply a lower
grade of pine intended for use where the
quality of wood surface is not important.

Index for your PM collection

Your magazine contains excellent material,
and I, for one, like to keep copies on hand.
However, after one has accumulated a num-
ber of copies and wants to refer to an item
he remembers, it is one heck of a job to go
completely through many copies to find the
item wanted.

Could you have a plain ruled page next
to the cover? Then when one wants to have
something available later, all he has to do
when reading is make a note of the item
and the page number. In this way a quick
reference would be available.
ALBUQUERQUE, N.M. E. D. MCGWIRE

We think we've got an easier way. It's
the Annual Index which will enable you to
locate any article which appeared in 1973

in just a few seconds. The 1973 Annual In-
dex will be available late in January for
$1.49 plus 20 cents postage and handling.
(Annual Indexes for 1972 and 1971 are
available for the same price.)

Easy way to clean downspouts

I have a further suggestion to How to Keep
Your Gutters and Downspouts Functioning
(page 100, Oct. PM).

1. Omit the “pipe strainer” in the gut-
ters. They block up and require a ladder
to keep clean.

2. Cut off the downspout or leader 8
inches from the bell of the drain tile, at the
ground.

3. Place a brass screen or brass plate
with perforations in the bell.

4. Put a “boot” around the downspout
about 12 inches long and a size larger than
the downspout. This fits over the downspout
and into the bell of the drain.

This makes it possible to retrieve dirt,
seeds and leaves at the ground. Let the
rain bring the leaves down to you.
SCRANTON, PA. J. J. LAUDIG

HERMAN RAWHIDES

Herman Rawhides take naturallytothe |
outdoors. From the first day you own
them, the supple, full grain rawhide
uppers conform to your feet. The oil-
resistant Neoprene® soles and heels
provide long wear and sure footing.
On just about any surface. And fit?
Herman Rawhides come in over 90
sizes: 9 A to 14 EEE. Cushion insoles
are covered in full grain leather for
even greater comfort. And Rawhides
come in three styles: 8" boot (Style
#7130); 6" shoe (Style #7630); and,
oxford (Style #7430). Looking for real
quality in outdoor

shoes? Look up

a pair of

Hermans.

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

I'd like to try a pair of Herman
Rawhides. Send me your catalog
and the name of my nearest
Herman Dealer.

PM-RH-4-1

CATALOG

Address

City
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12 stereo B-Irack lape T° resl-lo-reel I am enclosing check or momr order for $1.87 as payment
records cartridges casseltes tapes for the 13 selections listed below. Please accept my mem-

¥ Selertions marked with a star are not available in resl tapes

Just mail the application with your check or money order
for $1.97 to order your 13 stereo tapes or records (be sure

bership application under the terms outlined in this advertise-
ment. | agree to buy 9 more selections (at regular Club prices)
during the coming two years — and may cancel membership
any time after doing so. | am interested in the following type
of recorded entertainment:

1vpP

[] 8-Track Cartridges (X5-W)

to indicate whether you want cartridges, cassettes, reel-
to-reel tapes or records). In exchange

You agree to buy just 9 more selections (at regular Club
prices]in the coming two years —and you may cancel your
membership any time after doing s0.

Your own charge account will be opened upon enroliment
...and the selections you order as a member will be mailed
and billed at regular Club prices. cartridges and casselttes,
$6.98. reel-ro-reel tapes, $7.98. records. 54,98 or $5.98
plus a processing and postage charge. (Occasional special
selections may be somewhat higher.)

You may accapl or reject salactions as follows: every four
weeks (13 times a year) you will receive a new copy of the
Club'a music magazine, which describes the Selection of
the Month for @each musical interest . _plus hundreds of
alternate selections from every field of music. In addition,
about six times a year we will offer some special selections
[usually at a discount off regular Ciub prices). A response
card will always be enclosed with each magazine

««-i1 you do not want any selection offered, you just mail
the response card by the date specified

Be sure o
check one
box only

[] Tape Cassettes (X6-X)
[] Reel-to-Reel Tapes (Y4-Y)
[] 12" Stereo Records (J8-2Z)

Write in numbers of 13 selections

MY MAIN MUSICAL INTEREST IS (check one):
{But | am always free to choose from any category)
[] Easy Listening 2 [] Tean Hila T [] Classical 1 [] Country §

Mr,
...il you want only the Selection of the Month for your Mirs,
musical interest. you need do nothing—it will be | P ey e St e N et AR A e

shipped automatically (Flease Print) Firat Mame Imitial

v..if you wan! any ol the other selections offered, order
them on the response card and mail it by the date Riblrnss. . vcoioasninnansssinsssnnasas .
specified.

You will always have at least 10 days in which to make a

decision. If for any reason you do not have 10days in which CHy.ccssanncanss P P e g sasaw

to decide. you may return the regular selection at our ex-
pense and you will receive full credit for it

You'll ba aligible for our bonus plan upon completing your
enroliment agreement—a plan which enables you o save
at least 33% on all future purchases. Act now!

|1 PP | - (R

Do You Have A Telephone? (Check one) (] YES......[] NO
APO, FPO addressees: write Jor special offer P35/874

————————— e e — — —————
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PHOTO HINTS

FROM READERS

An inspection light above the fixing tray is conven-
ient; here's how to switch it on and off easily.

14 POPULAR MECHANICS

Knee switch for
print-inspection light

he best way to judge the quality of

your prints is with a white light over
the fixer tray. But turning that light on
and off as needed can be both a nuisance
and a potential shock hazard. This knee
switch can take care of both of those prob-
lems.

All parts are standard hardware or
electrical items, except for the wood pres-
sure bar. Dimensions of the bar are not
critical, but its 14-inch holes should be
counterbored %} inch to receive the wash-
ers on the switch actuator (4, on photo,
facing page) and spring assembly (3). Lo-
cate the bar at knee level on your sink or
counter front, near the fixer tray. The
light may be turned on safely once the
print has been in the fixer 20 seconds.

Parts are shown in approximately their
assembled relationship. The switch (6) is
a normally-open type, mounted in a stan-
dard receptacle box, with washers holding
it in place in one of the box’s knockouts.
Locate this box under the sink, where it
won't get splashed, and make sure it’s
properly grounded to the third wire of the
three-wire plug, or directly to a waterpipe.

Where vou mount the light fixture will
depend on your darkroom setup. My light
is mounted with pipe fittings to the side of
a cabinet, so it can be swung out of the way
when not in use. The wire runs through the
pipe, then inside the wall to the box under
the sink. Make sure everything is solid and
protected from moisture, and ground the
light assembly either to the third wire or
a water pipe. It's wise to use a socket with
a switch you ecan turn off when loading film,
so an accidental nudge of the knee switch
won't cause a darkroom disaster. * ok ok

Nudge the altractive wooden bar (arrow) with your
knee, and the inspection light goes on. Release it,
and the inspection light goes off again.



Exact parts needed will depend on your darkroom's
layout, dimensions and other requirements. But as
the picture shows, all parts can be made from stan-
dard switches and electrical hardware, stock pipe
and pipe fittings, wood, metal rod, and other normal
odds and ends from your shop. Even the guide bolt
and compression-spring assembly (3) is made up
from common, easy-to-find hardware.

List of parts
for inspection light

11. %

12,

14.
15.

16.

18.
18.

. Pressure bar, 13/16 x 1% x 207

hardwood.

. 3" strap hinge and screws.
. Guide bolt, compression-spring

nuts and washers.

¥ x 2" metal rod with rubber
bumper at switch end.

Y2 x %" bronze bearing.

. Momentary switch N-O

(normally open).

. Receptacle box and cover.
. %" pipe waste nut and thread

nipple.

. Solderless connectors.
. 3/16 x 1% mounting bolts pius

nuts.
* elbow.
Ya” elbow and thread nipple.

. Y X 12" pipe.

" elbow.

Reducer % to & pipe, plus 4"
pipe thread nipple.

Standard switch socket.

. Bell-type reflector.

TV2-w. frosted lamp.
Three-wire cord with grounding
plug and crimp connectors.

ST mxe S

-3000 EE

Minolta helps you understand courage.

Smile at the challenges of everyday life. All it takes is a sense of humor and a responsive

camera to see the pictures that are everywhere.

If you have the insight, a Minolta SR-T could be the camera. This is a 35mm reflex you’ll
be comfortable with from the moment you pick it up. It lets you concentrate on the picture,
because the viewfinder shows all the information needed for correct exposure and focusing.
You never have to look away from the finder to adjust a Minolta SR-T, so you're read}' to catch

the one photograph that could never be
taken again.

Next time you see the funny side of
life, be ready with a Minolta SR-T. For more
information, visit your photo dealer or write
Minolta Corp., 200 Park Ave. So., N.Y., N.Y.
10003. In Canada: Anglophoto Ltd., P.Q.

Minolta SR-T 101/Minolta SR-T 102
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HINTS

FROM READERS

Pencil as push stick

New pencil with soft eraser makes good
push stick when you rip thin stock on bench
saw.—Vietor H. Lamoy, Upper Jay, N.Y.

Clothespins as small clamps

Increase jaw width by cutting one jaw off
each of two pins and gluing them together.
Add gripping power by wrapping with rub-
ber band.—John Krill, North Lima, Ohio

Slip-proof grip for small tools

For a smooth grip, I covered my scriber

with a plastic tube which is used to protect

the bases of A-G (all-glass) flash bulbs.
—Walter Burton, Akron, Ohio
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Quick paintbrush hanger

One way to soak a paintbrush in paint thin-
ner without the bristles touching bottom of
container and fanning out is to attach an
adhesive-backed plastic picture hanger to
the brush handle. Place metal hook upside
down and clip over edge of the container.
—Bernt . Halverson, Gainesville, Fla.

Old hinge makes new holder

An old hinge turned backward for rigidity
and screwed to the wall over your work-
bench—where vou can't brush against it—
makes an excellent holder for punches or
nailsets.—Ralph O. Fritts, Amsterdam, Mo.



WNew square-cornered
Sylvania picture (ube

Modular
construction
with plug-in—

circuit boards

Automatic degaussing

NOW...

Handsome woodgrain cabinet,
at no extra cost. (Offered only by NRI)

G-position detented
UHF channel selector

_ Automatie
color control

“ Automalie
tint control

\

Automatic fine {uning

learn color TV
servicing while
building this NEW 25..... SOLID STATE SET
created by NRI for home training

NRI wanted more than a hobby kit TV
... S0 we built one from the circuits '
up, specifically for teaching advanced
electronics. You can only get this
superb set from NRI ... it's exclusive
with NRI Color TV Servicing Course.

NRI was first to supply home study students with cus-
tom-designed training kits to give practical hands-on ex-
perience as you learn. Now NRI scores another first . . .
with the exclusive 25" diagonal picture tube, solid chas-
sis, color TV set designed-for-learning. You build it your-

aclf with NRI's TV-Radio Servicing Course.
3 _-_-? Kit for kit, dollar for

; 23 | dollar, you get more for

-

e Yyour money from NRI.

L]

®a The TV-Radio Servicing Course
8 includes a wide-band service type
.j___, oscilloscope and a color bar cross-

hatch generator...along with
other valuable equipment you will use to perform experi-
ments and make repairs on your own and other sets.

You'll soon find yourself earning $5
to §7 an hour, in your spare time...
even before the course is completed.

o Learning at home is easy . . . the sim-
8 T plified NRI way. Texts are “bite-size”

“ and fully-illustrated, leading you step
by step, stage by stage, to a thorough
knowledge of electronics. You can introduce defects into
circuits, perform experiments, and discover the how and
why of circuitry and
equipment operation.

Train with the
Leader—NRI.

The same training innovations which have made NRI the
leader in career training at home are now available to
vou. Mail the insert card for a free full-color catalog
which spells out the NRI “discovery”™ method of learning.
There’s no obligation, N0 SALESMAN WILL CALL.

APPROVED UNDER NEW GI BILL. If you have served since January 31,

1855, or are

in service, check Gl line on reply card.

NRI TRAINING

2939 Wisconsin Avenue, N.W.
Washingten, D.C. 20016
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BY JOHN F. PEARSON

SCIENCE WORLDWIDE

Now: A study of energy use in homes

Ohio State University researchers are start-
ing a two-yvear project designed to deter-
mine how much energy “typical” American
homes consume for heating and cooling. The
study will include seven homes in the Co-
lumbus, Ohio, area and eight others in vari-
ous parts of the country.

Houses will be in the $30,000 to $40,000
range and will be occupied by families with
an average of two children. In Columbus,
each house will be monitored by a built-in
computer for some 300 data points, includ-
ing inside and outside temperatures, humid-
ity, solar radiation, wind speed and direc-
tion, and power consumed by appliances.
“We will pin down exactly where the energy
goes,” explains a researcher, “and will at-
tempt to relate living habits to energy use.”

Ten years without stopping

An atomic pacemaker developed in West
Germany is designed to have a lifetime of
10 years. Still undergoing tests, the tiny
unit is powered by an encapsulated speck of
plutonium 238. As it decays, plutonium re-
leases energy in the form of heat. Thermo-
elements transform heat into electrie pulses
that regulate a patient’s faulty heartbeat.

20 POPULAR MECHANICS

Skylab spider spins space web

The behavior of two spiders—Anita and
Arabella—aboard Skylab 8 provides clues
to the adaptability of man in space. So says
Dr. Peter Witt, a researcher at Dorothea
Dix Hospital, Raleigh, N.C., and the breed-
er of the spiders. It took the spiders only
two days to adapt to the weightlessness of
space and to start spinning webs. The spi-
ders functioned on an instinctive level, and
that's what interests Dr. Witt.

“I think now we can expect that many
nonintellectual functions in animals, in-
cluding human beings, are far more adapt-
able and able to be reprogramed and reor-
ganized than we ever thought,” says the re-
searcher. Photos of the spiders, including
picture shown, were made with a 35-mm
camera.

Vacation from saccharin advised

Dieters who regularly sweeten food with
saccharin are advised to “occasionally dis-
continue its use for several days and thus
allow for tissue clearance.” That advice is
contained in a recent report published by

(Please turn to page 22)




LIVEIN THE WORLD OF TOMORROW...TODAY!

A BETTER LIFE
STARTS HERE

- | —— —-—
KNOW YOUR
BEER ALPHA FROM THETA!

A4 o For greater relaxation, concentra-
- = tion, listen to your Alpha-Theta
brainwaves. Ultra-sensitive  elec-
trode headband slips on/off in sec-

) onds—eliminates need for messy
creams, etc. Atch’d to ampiifier, filters brainwaves, signals beep
for ea, Alpha or Theta wave passed. Monitoring button simulates
Alpha sound; audio & visual (L.E.D.) feedback. Reliable, easy-to-
use unit—comparable to costlier models. Completely safe.

Comprehensive instruction booklet. No. 1635H. . (Bx3x4";
2

\ 4 0z.)...$128.00 Ppd.

“FISH” WITH
A MAGNET

Go treasure hunting on the §
bottom! Fascinating fun &
sametimes profilable! Tie a &
lime to our powerful new spe-
cially designed 150 Ib. pull
Magnet—drop it owerboard in
bay, river. lake or ocean. Troll X
it along bottom—your “‘treasured

e

be outboard motors.

haul can i o
anchors. other metal valuables, Has 6 stacked ceramic magnets. Lifts

T I $16.50 Ppd.
75-LB. PULL (1 LB.) W/ 3 CERA
Mo. 11,151{:|-| ........ (1-11/16x3%").. .... £10.25 Ppd.

- ———

GIANT WEATHER BALLOONS—
» 8" or 25" DIAMETER

“Balls of fun' for kids, trafic stop-
pers for stores, terrifie for amateur
meteorologists, Create a neighbor-
hood sensation. Great for decorations,
launching radio controlled airplanes,
stubs diving markers. ete. Amateur
mrlgnrn!niists use to measure cloud
heights, wind speed and ttmrcrltur!.

. . Made of thin neoprene designed to
burst at high altitudes. Inflate care-
fully with vacuum cleamer or aute air
hese; or locally available helium for high
FisE.

Stock Mo, G0.568H
Stock No. 60,832H

iB" size). .8 2.50 Ppd.
25" size) S13.95 Prd.

MAIL COUPON FOR

{And our FREE CATALOG is packed with exciting and
unusual ecological & physical science items—plus
4,500 finds for fun, study or profit . . . for every mem-
ber of the family.) Great for unusual Christmas gifis!

3-CHANNEL
COLOR ORGAN KIT

Easy to build low-cost kit needs no technical
knowledge. Completed unit has 3 bands of
audio frequencies to modulate 3 independent
strings of colored lamps (i.e. “lows'-reds,
“middles""-greens, “‘highs"-blues, Just con-
nect hi-fi, radio, power lamp etc. plug ea.
lamp string into own channel (max. 300w ea.). Kit features 3 neon
indicators, color intensity controls, controlled individ SCR cir-
cuits; isolation transformer; custom p.astic housing; instr.
Stock MNo. 41,831 _..... ... T L i $17.50 Ppd.

L=
Best beep-fre- 1”"#"- NEW.' FIND .
for-type metal TREASURE ANYWHERE

tor-type metal ' 4
detector around Mo. BO,190H. . (4 LBS.)
17 Ppd

. - . designed for $171.00
;zagz |eei-;|j::l%§:m; - No. 80,191H (STD. MODEL)
i 0 91.50 Ppd
include top features of other e )
modeis. Big, sensitive 4" meter

& amplifying circuit, 4x9" water-
proof search head, integ. circuits,
trans., built-in speaker or head-
gﬂ:;lr%lmgg :ngli]. vernier dial & vol.

& " telescoping alum,
Req. 2-9v batt. (not 'i‘ncgi..'l e

—y T
AUTHENTIC SCALED

-
WINDMILLS

Real-thing replicas show wind direction,
wheel silently revolves on ball bearings. Give
Your grounds unique rural charm! Great center-
piece for planter, flowers. Use to hold yard
light, house number, sign or as mailbox, For
school, a fine “energy crisis” science project
—does everything but pump water, Heavy
gauge steel, durable outdoor finish; aluminum
color w/red trim.

No. 71,923H ... (17" DESK MOD.). .$10.95 Ppd.
No. 71,924H ...(42"—14 LB).,. $32.50 Ppd.

Ny~

ORDER TODAY!
EDMUND SCIENTIFIC CO.
300 Edscorp Buiiding, Barrington, N_I. 08007

No. 85,229H . .... (8'—46 LB). ....$44.95 FOB
COMPLETE AND MAIL

A L ] : How Manr_s_m_:E !Ii_:. _Description_ | Price I;_qc_h__ Total I
CATALOG: mmm
180 PAGES = MORE THAN I I
4500 UNUSUAL BARGAINS! | |
]{-'!"l'-'.":r y nea Catalog. Packed with huge select _-.-l IR [ [} e I
ot leiesc Dpes, MICIoSCopes, Denocula: magnel mai
|r. fhiers, prisms, photo -."'1';~"nrn1ijJ ::t‘-'-'_',':la-rjﬁl_'n.:d:.- I I
Lighting items, parls, kils, accessones - - many hard e e - —_— — b
o il : 4 Mo » MERCHANDISE TOTAL
lo-gel surplus bargawns, 100°s of charts, illustrations PLEASE SEND " . . 2
I For hobbysis, tl.':'("-.'rw_-r.lk s, schools, wdustry. I E“"T FHEE uTl:LDE H ADD HANDLING CHARGE" I
| enclose 7] check ~ T TaTEl
| EDMUND SCIENTIFIC CO. | 5 3y [ money order for § s |
' 300 Edscorp Building, Barringlon, M. ). OBOO7 3“ I]AY l
I Please rush Free Geant Catalog " H™ l GTjnﬂHHE;.ﬁl]FE‘E NAME I
| name I YOU MUST BE SATISFIED | ¢ ADDRESS_ ——
I <1 DR RETURN ANY PUR. = '
CHASE IN 30 DAYS
| Address I FOR FULL REFUND | R | ||| | | | l
*$1.00 ON ORDERS UNDER $5.00
Leits State - L *50¢ ON ORDERS OVER $5.00 Jd
_____ | s it | B T o g [ — ——— S S S S S S I S S S S
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RIDGID

Tubing Cutters by

A

give “pro” results!
Quick-Acting Tubing Cutters

Open and close instantly. The
most advanced tubing cutters
made for thin and heavy wall
copper, brass, and aluminum
tubing, aluminum pipe and _
thin wall conduit. Wheels )
available for cutting plastic.

No. 131 — %" thru 1% " 0.D.
No. 132 — ¥ " thru 252" 0.D.

No. 133 — %2 " thru 3% " O.D.
No.134 — 1% " thru 4%2” 0.D.

Midget Tubing Cutters

No. 103

15{g"” turning radius
No. 104

1114." turning radius

For extra-close-quarters
cutting of hard and soft
copper, aluminum, brass and plastic tubing.
Dual rollers opposite hardened cutter wheel
center tubing for smooth, fast, accurate cuts.

3 Tools in 1! No. 10 — 14" thru 1” 0.D.
No. 15 — 31" thru 115" 0.D.

Quickly, smoothly a _—

cut copper, _ M

brass and o :

aluminum IEL"'E-—;‘

tubing — also By

thin-wall conduit.
Have handy, fold-in
reamer with gas
cylinder wrench key cut into

blade. For larger capacities (3" through
4% " 0.D.) see Nos. 20, 30 or 40. Cutters
for plastic also available.

Free Catalog: Covers the complete line
of famous RIDGID Pre-tested Work
Saver Tools. Write Dept.PM-2174, The
Ridge Tool Company, Elyria, Ohio
44035, U.S.A.

RIDGID

B Cidge Tool Subsidiary
Emerson Electric Co.
ERSON
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SCIENCE WORLDWIDE
(Continued from page 20)

the American Chemical Society. Research
with rats indicates that saccharin accumu-
lates in the bladder and causes tumors, ac-
cording to the report. However, the chemi-
cal is rapidly cleared from the bladder once
it's removed from the diet.

Waste injection creates problems

Over 1 billion gallons of oilfield brine and
industrial waste are pumped underground
daily in the United States, according to U.S.
Geological Survey scientists. They warn
that problems associated with waste injec-
tion will multiply in the future if such prac-
tice continues to expand without better
knowledge of the underground environment.
In some areas—notably those of Barstow,
Calif., and Long Island, N.Y.—the conflict
between waste-water injection and fresh-
water removal from the subsurface environ-
ment is already creating water-quality prob-
lems.

Safer streets but weaker trees

The high-intensity sodium street lights
used in ecities to reduce nighttime crime
may be killing nearby trees. Dr. Henry M.
Cathey, a Department of Agriculture sci-
entist, says the lights make trees susceptible
to air pollution by making them grow faster
than normal. In addition, young trees be-
come vulnerable to frost damage by grow-
ing longer into the late fall. L



Be a LOCKSMITH!
Make up to *12=2 an hour-
gven while learning!

Get into this booming high-profit business that’s
Easy to learn — Easy to do— Easy on You!

"I EARNED
$500.00
While Training"”

“Without hesitation | rennmmnd!
Belsaw Institute to anyone ne:h'in;!

L

Train FAST

at home!

to become a Locksmith. | eparned|
$£500 while studying the course. I'm

Mever before have money-making
opportunities been so great for qualified
Locksmiths. Now, lucrative regular lock
and key business has multiplied a thou-
sandfold as millions seek more protec-
tion against ever increasing crime. Yer
there's only one Locksmith for every
17.000 people! No wonder the money
can roll in so FAST!

Start collecting cash profits
right away —Up to $12.50 an hour!

Youre “in business” ready to earn
up to $12.50 an hour a few days after
you begin Belsaw’s shortcut training.
Special tools, equipment and supplies
plus a professional Key-Making Machine
help make your special knowledge bring
in CASH FEES even while learning.
Many students cover the full cost of
their training and SHOW A SUBSTAN-
TIAL PROFIT long before they finish.
S0 can YOU.

Learn at home this shortcut way

Prepare yourself to take advantage of
this tremendous money-making oppor-
tunity for steady, yvear-round EXTRA
INCOME in your spare time or financial
independence in a fulltime, high-profit
business of your own. Perfect for retire-
ment! You don't have to be an expert

ALL SPECIAL TOOLS AND
EQUIPMENT ARE INCLUDED!

-

come . .

§527 THIS PRO
2> KEY MACHINE |
IS YOURS TO KEEP!

This Pro Key Machine can alone
add up to $200 a month to vour in-
.and it won't cost you a penny
extra with your training.

mechanic to be an ace professional in
this field. Once you know Locksmithing
all your worries about a job, more in-
come, layoffs, inflation, recession,
many bosses will be gone forever.

Yours FREE — A burglar alarm
and security systems course

Not for sale separ-
ately, but included with
vour training at Mo Extra
Cost!

You receive the full
course plus all special ;
tools and equipment. In-
structions and pictures
are so clear you can’l go
wrong. This rapidly expanding field goes
hand-in-hand with Locksmithing. It can
add even more to your profits.

Find out all about it
No Dbligation —
NO SALESMAN WILL CALL

Discover what's in Locksmithing for
YOU. Find out how Belsaw's Master-
Locksmith Approved training has helped
hundreds of men to EARN MORE -
ENJOY LIFE MORE.

RUSH COUPON TODAY!

Lo

! Averedited Member National Home

Mame

has brought new security

| BELSAW INSTITUTE, 104) Field Bidg., Kansas City, Missouri 64111

[] YES Please send me without cost or obligation your publica-
tion “Profits in Locksmithing” containing full information about
how | can gquickly make money in Locksmithing with Belsaw's
special traiming. | understand no salesman will call.

now averaging $125 a week, and it

keeps getting better all the time.*|
Vincent Tizio |
Brooklyn, New York

“Part-time I'm  averaging around
$380 a month, and one week |
cleared a profit of $285. Business
is so I'm expanding to|
fulltime."" Ed Boyle

Pittsburg, Penna.

“I'm working as & locksmith; at
higher pay, where 1 was formerly
employed as @ security guard. Your
training has made this possible.”

1. 6. Perkins :

Torrance, Calif. & ~
“| couldn't get & job hecause of
my disability, but my locksmith

business is going great and picking
up as | go along. Your training is
wonderful.™ 4

C. E. Heyeker

Plainwell, Michlﬁ:n

FREE BOOK

Tells how to
Make Money in
Locksmithing—
Spare Time or
Full Time — Al-
most from the
Start.

Send for your
copy today!
No obligation

Thts FREE book

to thousands of
sincere men.

Kansas City, Missouri 64111

Stuwdy Conencil. Approved
Sor all Veteran Training.

Address

City

I
|
|
I
I

State

—_—— — — — —— == == r==a ==




BY BILL HARTFORD

IMPORTS AND MOTORSPORTS

Bumping back-seat drivers Big bikes of '74

How do you seat passengers in cars with BMW gets bigger—gracefully. The new
the engine in the middle? Most mid-engine R 90/6 is shown below in profile. The “cock-
cars are sporty two seaters—driver and pit” in the lower photo is that of the R 90 S
passenger. There's no more room after you model—the hot version of the 900-cc R
put the engine smack in the middle of the 90/6. BMW has been in the business of
car. But the seating in these two cars takes building big bikes for years (its model line
a different tack. Above is the Matra-Simca starts at 600 ce) and its trademark is the
Bagheera, a production model just intro- shaft drive and impeccable engineering and
duced by Chrysler France. The 1300-c¢c workmanship. The latest machines are the
engine is behind the handsome three-
abreast buckets—and the whole package is
only 3.2 inches wider than the Porsche 914.

The car below goes one better and seats
a driver and three passengers in an ar-
rangement that's so simple and logical that
no one ever thought of it. This show car,
called the Trapeze by designer Bertone,

simply moves the front seats closer together sportiest ever, but BMW has not succumbed
and flanks the engine compartment with the to boosting revs for sheer power: a BMW is
“rear’” passenger seats. The resulting trap- first and foremost a motorcyele that bal-
ezoidal shape gives the car its name. The ances power, comfort, safety and reliability
passengers have more leg room, more visi- perfectly and tastefully. A welcome change
h‘i]it:f forward and can E"Et in and out Eﬂﬁil}'. (Please turn to page 26)
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100 mm. long, yet
LOWER IN TAR’

than the best-selling 70 mm.

i

§ -

=005 -

20 CIGARETTES |

PALL MALL
GOLD100's

The longer filter that's long on taste

PALL MALL GOLD 1007s. . . “tar” 20 mg. —micatine, 1.4 mg
Best-selling 70 mm “tar" 25 mg. —nicatine, 1.5 mg
Of all brands, lowest. .. . .. “tar” 2 mg.—micotine, 0.2 mg.

1 General Has Determined
> Dangerous to Your Health.

20 mg. “tar” 1.4 mg. nicotine av. per cigarette, FTC Report SEPT. 73



NEW FREE BOOK DISCUSSES

HOW TO SELL
YOUR INVENTION

If you have an invention (whether patented or
unpatented) that you believe has commerecial
value, our Free Booklet entitled “How to Go
About Selling Your Invention” may help you
save time and money.

We are specialists in representing inventors and
submitting their inventions to manufacturers.
We work with scores of manufacturers who are
seeking new products or new product ideas, and
we therefore know which firms may be inter-
ested in your particular invention. Our service
is designed to do all those things the average
inventor lacks the knowledge or facilities for
doing, or does not have time to do. We prepare
your sales letters, folios, duplicate drawings,
handle correspondence, select the firms.

We charge the standard commission (on sales)
and a modest fee for the submitting service.
This fee is refunded if a manufacturer buys
your invention through our efforts. We are a
nationally known concern with an impeccable
reputation for ethics and integrity.

The Free Booklet we have prepared especially |

for inventors contains such information as cur-
rent royalty rates being paid by manufacturers,
discusses many types of inventions, the possible
market for them, tells the effective methods of
presenting your invention for sale, whether you
employ us or do it yourself, and outlines how
we may be able to help you.

You ean obtain this booklet “How to Go About
Selling Your Invention” by mailing the coupon
below. And if you wish to write us for comments
on your invention, please do so. We make no
charge for consultation. But please do NOT
send drawings or models. Just deseribe the pur-
pose and nature of your invention. Mail the
coupon to K. O. Kessler, Pres., Kessler Sales
Corporation, Dept. D-51, Fremont, Ohio 43420,

You are welcome to ask your lawyer, loeal Bank, Chamber
of Commerce to carefully check on our reputation for
honesty and fair-dealing.

r—=——MAIL THIS COUPON — — =~ |

: Mr. K. O. Kessler, President, Dept. D-51 I
. Kessler Sales Corp., Fremont, Ohio 43420 |

| Please mail me a copy of your Free Booklet “How
to Go About Selling Your Invention.” It is understood
| that this does not obligate me in any way to use your
I Service.

[ Street Address ....cccosssssnssssssss P e e S e !
U OB iisavnsniissassans State..,. Wi 1
Lu- —————— — — —— — — —— — — — — —
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IMPORTS AND MOTORSPORTS
{Continued from page 24)

on the 600, 750 and 900-cc machines is an
instrument pod that gets the speedo and
tach out of the headlight housing. Two more
instruments on the “S” are voltmeter and
electric clock. Makes it easier to stick to an
ETA, you know.

Mama mia! That’s one big Benelli—with
lots of chromed spaghetti running aft. Six

pipes, count 'em. The 750-ce Benelli is the
world’s first production six-eylinder motor-
cycle. It’s a lotta bike and you can get your
hands on it for a buck: That's the price of
the color poster from Cosmopolitan Motors,
Hatboro, Fa. 19040,

The riding mechanic is back

On-board diagnosis is one of the new fea-
tures on the '7T4 Toyota Corona hardtops.
The overhead console in the two-door and
SR models is called an Electro Sensor Panel
(ESP). Warning lights in the overhead are

N

connected to sensors that monitor brakes
(lining wear, fluid and vacuum assist),
fluid levels (engine oil, radiator, battery
and windshield washer) and lights (head,
tail, brake and license). There’'s a map
light in the overhead, too. * %k




You offer a service everybody needs . . . work part

time or full time . . . own your equipment . . . keep all
you earn ... start with just a small investment . ..
and we help you every step of the way!

Have your own money-making business and make the kind
of income you probably ﬂmught impossible. You can when
you clean carpeting or upholstery or walls with Vion Schrader
professional cleaning equipment. Every home, every build-
ing, are potential custcmers. And every customer repre-
senis repeal business.

Moreover, we help you every step of the way . . . just as
we have helped thousands of other Von Schrader Asso-
ciates build money-making businesses fur nlm-u.-at 40 years.
Here are some comments. Carpet: sure
helped me and I'll never forget it. trn averaglng about
$1ﬂﬂnnnmr '—H. Kendall. “During first 2 months made
$2500 net."—R. Pilong. Uphoistery: “One day | did a $135
job. Best week was $500."—C. Lambert. “'We passed over the

%

0 -

]

$450 mark in five days."—T. E. Baylor. Wall: "| work just
or 3 days a week. Best month was $1200."—J. R. Johnson.

There are three easy-to-operate Von Schrader
You need no Speiii:}.t ‘;n;‘hus&fhu:h ofiers a proven way o
growing income. on rader Carpet Deterger gives
deep-level cleaning to carpeting. (2) Von Schrader Uphol-
stery Deterger cleans fabrics and synthetics beautifully.
(3) Von Schrader Wall Deterger cleans walls (and ceilings)
five times faster than by hand.

You can start with just one Deterger Then, as your busi-
ness keeps growing, may want to add the other two
and thus offer a te cleaning service.

There are no fees, royalties, or contracts. There's
franchise involved to shackle you with giving up part
income. Instead, you own your equipment, keep
eam. Cost of the equipment is so small you nwﬁnd
o believe. What's more, wahalpyuugelstamd
finue to help afterwards. For complete information—without
any obligation—send for the interesting free booklet.

.§

=!9.
ggééa

“Let me send you our free booklet that gives
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QUESTIONS ANSWERED

APPLIANCE CLINIC

~ BY PAUL MANN

Compactor clang

I have a trash compactor that is making
much noise. I'm sure it is being caused by
a loose drive chain. Can I tighten this chain
myself ?—Max Berns, North Miami, Fla.
Certainly. Generally the way to adjust a
compactor’s drive chain (in most units,
it’s made of rubber and resembles a bicycle
chain) is as follows: Disconnect power and
loosen bolts of the motor and drive unit.
Pull motor and drive unit toward the rear
of the compactor and retighten mounting
bolts while holding the drive unit steady.
Turn the appliance on its side and check
chain for proper tension as shown; a spring
scale is helpful here, If deflection is more

DEFLECTION
SHOULD BE
14" MAX.

than !4 in., pull motor and drive unit
farther to the rear, if possible; if not pos-
sible, replace the chain—it has stretched.

Wrong as rain

The other day a serviceman pointed out
why our dishwasher isn't working. A pin-
hole has rusted through the tub beneath
the brace that holds the bottom spray arm.
Whoever installed the spray arm at the fac-
tory apparently eracked the baked enamel
beneath the brace, and now it has rusted
through and shorted out the motor. Any-
way, the serviceman said there is no way
to repair the hole, and I'd be better off buy-
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ing a new dishwasher although the rest of
the appliance is in perfeet condition. Is he
right?—Jack Rettke, San Clemente, Calif.

No. Manufacturers of dishwashers and
automatic clothes washers frequently use
two-part epoxy for repairing such holes.
You can get an epoxy kit, probably in a
matching color, from a dealer who sells sup-
plies for vour dishwasher or from a parts
dealer for another washer manufacturer.
Many hardware stores also carry epoxy, but
be sure what you buy is strong enough
to withstand heat and pressure of a dish-
washer; most two-part kits are. Clean the
spot with a wire brush or sandpaper down
to bare metal, wipe area with turpentine
or mineral spirits, then apply epoxy as di-
rected.

Wall-oven woe

In the last year, we have had to have the
heating elements in our RCA Whirlpool MK
30 (model HE-29H) wall oven replaced
twice, They have burned out. The problem
is confined to the bake section of the unit.
No trouble so far with the broiler section.
Can you tell me why new elements don't

last?—Robert Jeffries, Woodbridge, Va.
First, misuse. Some people have been
known to use the oven to heat a room. An
oven isn't built for such heavy, continuous
operation; the thermostat will never cycle
off, and unusual strain on elements will
cause early failure. Second, your model
number indicates an oven about 10 vears
old. During this time, the wires leading to
the elements from the thermostat could
have dried out and become brittle, causing
a poor connection that is not shiny, but
looks discolored. If this is your problem,
vou will have to cut out the bad wire and
splice in a new section, or, if the wire is
completely deteriorated, remove it entirely
and replace with new wiring, Caution: dis-
connect power by tripping circuit breaker
(Please turn lo page 30)



: SEND FOR FREE CATALOG
LEARN THE - Appliance Division, National Radio Institute gon-a1d
PROFESSIONAL METHOD = .
s U ﬂ ™ Send me your illustrated free book that tells about oppottunities
- in Servicing Electrical Appliances, and gives details of NRI's
uF APPLIANBE REPAIR g ‘Simplified training plan. I understand there is no obligation, no
salesman will call.
|
. " F Name Age
For extra income, a job skill ™ e §
. ; [ ]
in demand, a business of your 2 Address 7o
own—or fo save money on . G S Codee. = Lb
your own appliance repairs. [[] Check here for facts on New GI Bill.
Aeccredited Member National Home Study Council

HOME STUD
HIGHLY PRO

SERVICING
ELECTRICAL

o e AW FREEHEAL
T aa  SRVILNE Al
R

s

—

A new,
Now you can prepare quickly to do professional
appliance servicing at home in your spare time.

You are ready to start servicing appliances after
only a few lessons. The entire course can be finished
in a matter of months.

This is the fastest way 10 a new job or skill or
extra income or a business of your own. Wherever you
live or want to live, you'll find a demand for top-notch
appliance servicemen.

There are probably thousands of broken appli-
ances right in your neighborhood. These can mean
cash profits for you starting soon. Use your spare time

FITABLE FIELD OF

hPPUP&NCE

hort, easy course trains you at home

MAIL COUPON ABOVE
FOR THIS

FREE
NRI
CATALOG

AVAILABLE UNDER NEW Gl BILL
if you served since January 31, 1955,
or are in service now, check Gl line
n coupon above.

to make 35 to $7 an hour fixing appliances for friends
and neighbors.

Low-cost training plans cover —

¢ Small and large home appliances

Farm and commercial equipment

Portable electric tools

Small gasoline engines

— there is even special training 1o prepare you
for air conditioning and refrigeration.

Special NRI appliance testing equipment is in-
cluded in vour course at no extra cost. Mail coupon
for your FREE NRI Catalog. No salesman will call.

._"'.I
|| NATIONAL RADIO INSTITUTE « APPLIANCE DIVISION
/ Washington, D. C. 20016
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BRADLEY G]

AMERICA’S
BEST SELLING
SPORTS CAR I(IT

VW IN DISGUISE

e QUICK-EASY ASSEMBLY « WIDE
CHOICE OF COLORS e EVERY
PART INCLUDED EXCEPT VW e NO
SPECIAL TOOLS REQUIRED

FOR FULL INFORMATION-FULL COLOR POSTER AND
BROCHURE SEND $2.00 TO:

BRADLEY AUTOMOTIVE

Dept. PM 1 7669 Washington Ave. So., Edina, Mn. 55435

APPLIANCE CLINIC
{Continued from page 28)

or pulling fuse before inspecting wiring or
attempting repairs.

Too cool

Our 17-cu. ft. non-self-defrosting Hotpoint
thin-wall refrigerator is about 10 years old.
We are presently experiencing a problem of
condensation forming on the sides of the
unit, and it appears that rust is starting to
develop under the paint. Can the side
panels be cut out and replaced with stain-
less steel? How can I stop condensation?
—M. G. Uhrich, Stamford, Conn.

The cause of this condition often is a
buildup, over the years, of ice in and
around the insulation. This leads to cooler
sides that come into contact with the warm-
er air of the room—and the result is con-
densation. Fixing the problem may be
tougher than explaining it. If you can,
disconnect the refrigerator and let it stand
idle several days, giving the ice a chance

| to melt. The alternative, other than to get
' rid of the unit, is to have the liner pulled
| out and new insulation installed. This will

cost from $150 to $200. In no event should
yvou start cutting outside panels. There is
a chance of hitting the tubing, and once
you do that you can junk the refrigerator.

Right way and wrong way

Paul: Caution your readers to make sure
that the plumber who hooks up a water
heater does so the right way. We had a guy
connect ours backward, causing water to
run cold after a few minutes. Test the in-
stallation while the man is still there by
turning on the hot water and feeling the
two pipes at the top of the tank. The input
line should get cool, and the discharge line
should get hot. The top of the tank is gen-
erally marked to spell out the way pipes
should be connected—John D. Young, San

1o Poster, Brochure and O Assembly Manual 1 Diego, Calif.

§ Completeinfo. ($2.00) ($7.00) ] John: Thanks for the tip. * kX

: NAME i

i ADDRESS i It you have a question about any appliance, send it
cITY STATE ZIP 1 to Appliance Clinic, Popular Mechanics, 224 Wesli

| HOME PHONE ( ) | 57th St, New York, N.Y. 10018. Sorry, but letters

| BUSINESS PHONE ( ) [ | cannot be answered individually. Problems of wide

-----------------"
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interest will be answered in this column.




Make e~ — 1
obsolete for less
than 2¢ an inch

A mechanic can buy a tube of Gel Gasket from his jobber for
only $7.95. And from that tube, he can squeeze out over 34
feet of the only perfect gasket known to man.

Using a "72 Chevy 350 for an example, that's enough to
replace 34 Water Pump gaskets. Conventional gaskets would
have cost him $10.20. Or 9 Qil Pan gaskets. They would
have cost $9.00,. Other applications show similar savings.
What does it all mean? Just this: you can replace any soft
gasket, do a better job than a gasket could do, faster and simpler,
(fﬂf.f. save F-"JH."“'I\'. :r_l“.

=

If that isn't enough reason to make gaskets obsolete, what is?

Permaiext

PERMATEX COMPANY,. INC.. PO Bor 1350, West Palm Beach. Florida 33402 - 305/6B6-08B0 - Telex 513-417

s
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BY BILL McKEOWN

ALL OUTDOORS

For sportsmen stuck indoors during in-
clement weather, there are a number
of instruction volumes, story collections and
guides that deserve special attention. Near-
ly every outdoor sport has associated indoor
activities—from fly-tying to hand-loading,
ski-waxing to travel-map collecting—that
can be learned or read about during winter
hours by the fire.

Books recently published include several
of particular interest. For the boatman who
builds his own or, like most of us, does his
own maintenance, International Marine
Publishing, Camden, Me., has brought out
The Mariner's Catalog, a $4.95 assortment
of sources for tools, fittings, gear, supplies
and plans in the style of the Whole Earth
Catalog. Though many items aren’t covered
in this first edition, the collection is a good
source book for any amateur shipwright.
International has also issued Fiberglass Kit
Boats by Jack Wiley, a comprehensive cov-
erage of the many now available. For all-
around do-it-yourself fitting out and upkeep,
Modern Marine Maintenance by John Duf-
fet, from Motor Boating & Sailing, is the
answer., Biggest bargain for a beginning
boatman is The Skipper's Course prepared
by the Coast Guard and $1.50 by mail from
Consumer Product Information Center, Pu-
eblo, Colo. 81009,

Shooters should appreciate the new Win-
chester Hunter's Handhbook for 1973-T4 and
Erwin Bauer's Hunter's Digest, published
for $6.95 by Digest Books. Recreational
vehicle shoppers can do some worthwhile
prepurchase homework with tow and trail-
ering guides from the major car manufac-
turers. One of the most complete is the
Recreational Vehicle Buyer's Guide, avail-
able from Chevrolet dealers. Its 84 pages
cover well the types of rigs around, advan-
tages, equipping and handling.

Fishermen have a bonus book of sea-
shore and offshore stories from George
Reiger, former PM outdoors editor. Crities
are calling his T50-page Profiles in Salt
Water Angling, newly published by Pren-
tice-Hall, a superb and robust collection of
salty biographies as the best of fishermen
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Photo: Gharles Strang

Latesl, fastest high-hp is six-cylinder Evinrude 122-
cu-in. shown leading at Paris 6-Hour. It flipped and a
122 Johnson won. Mercury also unveiled a T-3 two-liter.

Pow-R-Pak is new front-wheel-drive motor-home chas-
sis from AM General Div., American Motors. Holiday
Rambler will be first to feature RVs with special unit.

tell how it's done. Zane Grey, Hemingway,
Kip Farrington, Philip Wylie, Mike Lerner,
Tommy Gifford and Lefty Kreh are among
the experts in this volume that is being
rated as the definitive study of this boom-
ing sport and the adventurers, sportsmen
and scientists who have made it possible.
Extensive illustrations record champion fish
and fishermen.

Travelers who appreciate the outdoors
may rank Florida, a $25 beauty from Rand
MecNally, as the most attractive book of the
vear. All of Rand MecNally's park, map and
camping books can be recommended. And

(Please turn to page 34)
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| The TIME-LIFE Book of the Family
Car, just off press, is a 358-page richly
illustrated book that's jam-packed with
tips, how-to's and save-a-buck secrets
on buying, maintaining, repairing, finan-
cing, insuring, operating, trading and
selling what is probably the second big-
gest investment (after your home) of
your life—your car.
Knowing the answer to any one of the
common car problems below—all cov-
ered fully in the book—could mean %%
in your pocket. Take advantage of
TIME-LIFE Books’ 10-day free-exami-
nation offer and see just how valuable
this new book is! [] Routine safety
checks you can easily do (most gas sta-
tions don't). [ Repair-shop gyps and
how to avoid them. ] Bar-
gaining for a new car: the
“insider’s” formula for figur-
ing a dealer’s true cost. [J
Financing: is it costing you
too much? ] How customiz-
ing a car with new-car options
can add much to its resale
value. ] Changing a spark
plug doesn't require a college
education. [] Money to he
saved by shopping for auto
insurance. [] Labor charges:
how repair shops compute
them. [] When do you really
need a tow? { big dollars in the
balance here). [] Body rattles:
what to listen for and what
to do. [ Rotating tires—
properly and econom-
ically. [] What to do,
quickly, when the “idiot
light” comes on. [] The

o SN

| wasting your money!

On Simple Car Repairs and Maintenance...
~ On Repair-Shop Gyps...On Used “Lemons" ... On Paying More
I for a New Car Than You Should...On Too Costly
Insurance and Financing

nine basic systems of your car, how
they work and what to do when they
don’t. ] Which kind of tire—radial,
bias ply or belted bias—is best for you?
[] Why vou should walk, not drive, to
the new-car dealer at trade-in time. [J
Why babying a new car can turn it into
an oil burner. [] How a cold glass of
water can remedy a bad case of vapor
lock. [ What you can tell about a used
car without even touching it. [] How to
be sure the mechanic really changed
the parts that were to be replaced. O
Your car is skidding: what do you do?
[] How to jump a dead battery—safely
and in the proper sequence. [ No-fault
insurance: what it is and isn't. [] How
to get most stains out of all kinds of
upholstery.

These are just a few of the car-ownership
questions. The TIME-LIFE Book of the
Family Car will answer for you—clearly,
directly and with easy-to-follow direc-
tions and in-perspective drawings. If you
will follow—carefully and completely—
the instructions in the book covering the
purchase of a new or used car and its
proper maintenance and repair, you can
save literally hundreds of dollars.
For a 10-day free examination of The
TIME-LIFE Book of the Family Car,
simply fll out and retum the bound-in
order card. If the card is missing, use
the coupon at the bottom of the page.

Read The Book for

10 DAYS FREE

LIME

LT L i e

Time & Life Bldg.
BOOKS (.00 11l 60611

Yes, T would like to examine The Time-
Life Book of the Family Car. Please send
it 10 me for 10 days’ free examination. If
I decide to keep the book, I will pay $12.95
plus shipping and handling. If 1 do not
choose 10 keep The Time-Life Book of the
Family Car, 1 will return it within 10 days
and I will not be under any further
obligation.
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ALL OUTDOORS
{Continwed from page 32)

for hikers, there is the excellent Backpack-
ing—One Step at a Time.

Back-yard boatyard. You can build your
own boat as a hobby without complying
with Coast Guard standards for safe load-
ing, powering and flotation, Noncompliance
is a bad idea, however. Your finished boat
should be as safe as possible; it may some-
day save yvour life. And, if you ever might
want to sell it, it must then meet Coast
Guard recreational boat requirements,

Whether you build for personal use or
sale, you need from your state boating ad-
ministrator or the Coast Guard an assigned
hull identification number, often called a
HIN. While checking with them for assign-
ment of this number that may help dis-
courage boat thefts, it is wise to get copies
of the recreational boat standards, too. The
Coast Guard has found that some small
back-yard operators who turn out only a
few craft think the standards do not apply
to them. But anvone who builds a boat for
sale, or thinks he might sell it someday,
must comply. Safer boats are a likely result.

RVs—bigger, smaller. Recreational ve-
hicle previews for 'T4 show a trend in trail-

Power trim for jet drives is now option from Jacuzzi Jet
Marine. Toggle switch at helm allows driver hydraulic
contral through 10° vertical arc of deflector.

ers toward larger fifth-wheel models with
more room and refinements. Meanwhile,
motor homes are more popular in mini sizes
of chopped vans, chassis mounts and camp-
er conversions that take less money to buy,
less gas to run. Next change we'd like to see
is a softer ride for medium-length motor
homes. Some expensive models have
smoothed-out suspension but others ride like
the stiff-legged truck bodies they're built on.

Packs to sacks. A variety of hikers are
finding a 25-pound backpack isn’t necessary
for overnight on the trail. While out testing
new gear, we've noted a number of campers
who have switched from big back-busters
to small ruck and knapsacks—usually with-
out a frame—that can carry the essentials.
The small European-type sack should gain
popularity as the Alpine hut system reaches
this country and climbers need less food
along and can leave sleeping bags at home.

Fulltime 4-W-D. Shifting into front
drive as vou leave the pavement may soon
be an out-of-date option. More four-wheel-
drive models announced for 1974 are engi-
neered for permanent four-wheel operation
on and off the turnpike. Slicker cabs and
bodies are being offered. No need to rough
it any more in the driver's seat just because
the roadbed gets rocky. L

{More photos on page 36)

Traveling fishermen get “eight rods-in-one” with deluxe
Berkley PCBC Travel Pack providing four spinning
outfits, two for fly-fishing plus two more for spin/bait.

Weightlifter all-electric anchor hoist is newest bass
boat (or any craft) accessory. From Motor-Guide Div.,
Hershede Hall Clocks, $100 12-v. unit lifts 190 pounds.

34 POPULAR MECHAMICS

Pocket-size alarm that sounds off after the slightest
movement, Honkie Ski Alarm locks on with magnetic
key. Sold for $15 by JFK Marketing, Walnut Creek, Calif.



IF THE SECOND CAR IN YOUR GARAGE
IS A PICKUP,
READ WHAT FIRESTONE’S WIDE OVAL TIRE SYSTEM
CAN DO FOR YOU.

Since you use your pickup as a true suburban vehicle (big loads,
small loads, no loads) it does a job for you somewhere between a
truck’s job and a sedan's.

So you need tires that can work for you somewhere between
atruck’'s and a sedan's. You need Firestone’s Wide Oval Tire System.
Here's how it works:

On the front, you put Firestone’s Transport 500 Wide Oval® truck
tires. They're the steering part of The System. with a wide, wide tread
designed to build stability under your pickup and help “float" it
over soft stuff.

On the rear go Firestone's Traction All Season™
Wide Oval truck tires, the drive part of The System.
Their treads are computer designed to behave nicely
at highway speeds, but to really dig in and move
your pickup through grass, mud, dirt and snow.

See your Firestone Dealer or Store. Ask
for The System. Compared to regular truck tires,
it'll improve both the performance and the looks
of your pickup.

The Wide Oval System
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ALL OUTDOORS
{Continued from page 34)

For foredeck ventilation or cabin-top light, $195 hatch
from Bomar Co., Houston, Del., has waterproof fitting,
transparent Lexan top guaranteed unbreakable.

..ﬁn_f -

Spare & Dolly, made by Dutton-Lainson Co., Hastings,
Neb., mounts on tongue of boat or travel trailer, holds
tire in position for rolling trailer on spare. $10.

Swimobile, 5-hp twin water-jet unit, is claimed to tow
swimmers at 8 mph for three hours on less than 1 gal-
lon of gas. Minijet Sportscrafts sells it for $330.

The works in one
kit is offered by
Eagle Claw ECTB
tackle box assort-
ment that includes
Trailmaster five-way
rod with lifetime
guarantee, reels for
spinning, spin and
fly-casting plus gear.
About $100.

36 POPULAR MECHANICS

Two closed-face spin-casting reels are new in exten-
sive Browning line. Heavy-duty Model 5130 is $18;
light 1130, $16. Both have star drag, carbide pickup.

Gun case to last lifetime is claim for Executive model
by Challenger Mfg. Corp., Mount Vernon, N.Y. Big
enough for two long-barrel scoped target rifles, $118.

Two-under-one cover for snowmobiles is called Versa-
Cap by Lakeland Manufacturing, Manchester, Mich. The
fiberglass streamlined cover fits most double trailers.

GMC crew-cab pickup can haul travel trailer, take
fifth-wheel hitch and rig, mount slide-on camper or
carry work loads. Dual rear wheels add cargo capacity.



CHANNELLOCK

Gives You More In Hand Tools Including

STANDARD "SPECIALS”

(at standard prices)

Every one of these special purpose tools is a standard item
in the CHANNELLOCK line, at standard price.

Why show these ‘'specials’’? To tell you that you can get
CHANNELLOCK quality in a wide range.of both standard and
special purpose pliers.

GET THE WHOLE STORY in our three-color catalog. Yours
for the asking.

ELECTRICIANS' WIRING PLIER. Patented notches WIREMASTER PLIER. High leverage design pro-
strip insulation from 14 and 12 gauge wire slick vides 40% more cutting power than standard
as a whistle. design wire cutting pliers.

CURVED LONG NOSE PLIER. Goes 'round the PLASTIC CUTTING DIAGONAL. Flush-trims
corner to get to work, molded plastic sprues clean, fast.

SHORT NOSE SHEARING PLIER. High leverage CURVED DIAGONAL CUTTER. Jim-dandy for pull-
design for easy cutting of channel iron flanges. ing cotter pins.

®
MEADVILLE, PA. 16335
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Simulators
teach

old salts
new tricks

A school for merchant marine
officers teaches them how to
use radar to avoid collisions,
how to navigate electronically
and operate automated ships.

by Erik H. Arctander

¢ Yur ship is in the middle of Ambrose
Channel, headed for the Narrows,”
Jim Hopkins said. “There are the ship's
bridge controls between the two radars
why don’t you take her the rest of the way
into New York harbor? Remember, we're
doing 30 knots to speed things up.”

Actually, we were in a building in Lin-
thicum Heights, Md., and the radars were
part of an electronic simulator. I've run in
and out of New York dozens of times as a
mate on tankers and cargo vessels, but the
rapidly changing picture on the radar scope
looked so realistic that I felt tension build-
ing up in my chest,

Everything went beautifully at first. Jim
had electronically moved the bright spot
representing our ship from the center of
the 16-inch scope to the lower right, As I
watched, the bright spot moved diagonally
toward the upper left, between a double
line of white dots representing buoys.

Once clear of Ambrose Channel, I headed
almost due north for the Verrazano-Nar-
rows Bridge—a short straight line near the
top of the scope. In four minutes I would
cover the two remaining miles to the Ver-
razano, pass under it, and be home free.

“See your targets coming down out of the
Narrows?"” Jim's voice broke in on the
loudspeaker. He'd left my student’s com-
partment and taken over the instructor’s
control station outside. His voice was a
simulated broadcast over VHF-FM channel

a8 POPULAR MECHANICS

Simulated arrival in New York harbor appears on radar
scope (top photo). Student's ship is brightest spot
seen at lower right on screen. Line leading northwest
from ship is course between double line of buoys.

Instructor’s station has panels showing beginning posi-
tion of student’s ship, course, sea conditions and the
like. Panel at right lets instructor set course and speed
of each ship that student will encounter.

(Flease turn lo page 40)




as a hobby.
Audel
made him

an expert!”

Whatever practical skills you've been wanting to
develop, Audel has comprehensive, step-by-step
Guides to help you. They show you all the profes-
sional tricks of the trades in clearly diagrammed

(Practical 3rd Edition)
AUDEL AUTO GUIDE

Fix almost any car FAST.
Step-by-step Guide covers:

Troubleshooting * Unigue symptoms-
and-Causes Charts = Spark Plugs =
Batteries * Tune-up * Distribulors »

and illustrated "how-to'" steps. They can save
for you, over and over. Here are eight of Audel's
many fields . ..

AUTOMOBILE
GUIDE

. :_1

800 pages
Hundreds of
illustrations

Ignition Testing » Starters & Gener-
ators = Lighting * Tire Servicing *
Brakes = Power Brakes * Front Sus-
pension * Steering Systems * Wheel
Alignment = Chassis, Springs &
Shocks * Fuel Pumps = Carburetors
+* Cooling Systems = Lubricating Sys-
tems + Pistons & Rings * Crank-
shafts and Connecting Rods =
Camshafts = Valves * Clutches =
Automatic & Manual Transmissions
= Drive Shafts & Universal Joints
No. 23192 $B.85

MASONS AND
BUILDERS
LIBRARY

Two illustrated vol-
umes on the sci-
ence of masonry
and bricklaying.
Packed with how-to
i information and di-
rections, rules, processes, defini-
tions, formulas, diagrams, tables,
estimating. A complete and au-
thentic trade reference library, 752

PRACTICAL
ELEC-
TRICITY
{2nd Edition)
Prasenis the
fundamentals
of electricity
in clear, con-
cise lerms.
Easily grasped explana-
tions and over 1300 illus-
trations and diagrams, for
electrical workers and ap-

PRACTICAL
ELECTRRCITY

PLUMBERS AND
PIPEFITTERS LIBRARY

A valuable 3-volume guide to
the principles, methods and
shorlcuts of modern plumb-
ing. Tools, fittings, fixturas,
installation, drainage, weld-
ing and much more are all
covered in these fully illus-

trated, easy lo understand
volumes,
Me. 23155 3 Volumes $13.50

HOME
APPLIANCE
SERVICING

Handy and
practical
“how-to"" in-
structions for
servicing, re-
pairing, as-
sembling, wiring and test-
ing practically all home ap-
pliances,

Mo. 23016 $6.95

CARPENTERS AND
BUILDERS LIBRARY

1490 pages of the latest in-
formation on modern con-
struction in four wolumes.
They cover every phase of
carpentry from foundations
to finishing with easy-to-
grasp, step-by-step instruc-
tions . . . all illustrated with
thousands of diagrams,
charts and photos.

No. 23168 4 Volumes $18.50

HOME RE-
FRIGERA-
TION & AIR
CONDI-
TIONING

Practical
information
on operation,
servicing and
repairing of modern house-
hold refrigerators and air
conditionars. Covers auto
air conditioners, too.

pages. prantices. Mo, 23133 $6.95
No. 23185 2 Volumes $511.25 Mo. 23160 55.95
.-a-""frr mnlo ‘_Hn [ ———— —— ——————— i —— i —— ——— i — i — —— o e s ey
: TV LIBRARY | Theodore Audel & Co., Division of P-014 |
T I HOWARD W. SAMS & CO., INC,, O 23192
e‘:ﬁ;gﬁ';“:ﬂ‘;?& ! . 4300 West 62nd Street, Indianapolis, Indiana 46268 pieigin |
to know about ra- 1 piease mail me for 10 days’ FREE EXAMINATION the books | have checked at right, = I
dio and TV. The |1 agres to mail ’-f&'ﬂ 10 dla;!r: far ﬁ:‘; ?ﬂﬁh or Int o:‘dnred and l?+'url:er maill 5{ oJ‘M [ 23169 |
_ i0- i 5 LI Wi slance % shipping costs lo be mailed within
E..:;:E: Guidiﬂr:?d I ::;:h::';upéﬁ-. ] m:; r!:um the books for f%r:na il'::ul gunwlelalr safisfied. O 23185 l
Edition) and Tel- | Save shipping costs. Check here [] il you enclose full payment (plus sales tax, ifany). | [] 23160 |
evision Service I \'Illia h'!kimhr.lr postage charges. You have same return privilege. Canadian prices [ 23016 I
Manual (3rd Edition)—provide basic el LULLELL L
aiep-br-st? g:idanca furdtha opera- | 0O 23133 )
tion, trouble-shooting and repair of &
radio, black and white and color TV | Mam O 23161 |
sets. The books may be bought in com- O 23162 I
bination, or separately, I Address [ 23163 I
No. 23162 Tv Service Manual ~$595 | |
0. rvice Manua 5.95 7
NO. 25100 Madcaene auiee S555 b e e e e
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SIMULATORS TEACH OLD SALTS NEW TRICKS (Continued from page 38)

6, used for intership safety communications.
Sure enough, four elongated blips in a
column were dead ahead and closing fast.
They turned out to be a flotilla of destroy-
ers, also doing 30 knots, and before we got
clear of one another the adrenalin flowed
freely. I blew whistle signals you could hear,
switched the rudder control to hard right,
and missed a collision by only 1500 yards
—nine ship lengths. I was shaken up.

This exercise is part of a four-week
course called Collision Avoidance Radar
Simulator given at an unusual “grad”
school—the Maritime Institute of Tech-
nology and Graduate Studies. Since Feb.
1972, the Institute has trained some 1000
ship’s officers.

The Institute is housed in a modern build-
ing on a 50-acre campus in suburban Balti-
more. Financed by contributions from lead-

in license advancement. The last is a six-
week study program designed to help offi-
cers upgrade their licenses—from third
mate to second, from second to chief mate,
from chief mate to master.

The Automated Bridge Console Trainer,
a two-unit simulator, provides the basis for
an intensive four-week course in “bridge-
manship.” Jim Hopkins, senior instructor,
led me to the simulator after we'd finished
the run into New York harbor.

“This small console,” he explained, “is
all that’s on the bridge. It has various en-
gine controls and indicators. The big one
—a General Electric Central Operating Sys-
tem—is in the engine room. It's exactly
what you'll find running high-pressure
steam-turbine plants aboard several ships
right now.

“We're not trying to make engineers out

Bridge control console, set between the two radars in
each student compartment, has buttons or knobs to
control engine speed and direction, rudder angle, the
ship's whistle, VHF-FM radiophone. Readouts give the
speed and heading of student's ship.

ing American steamship companies, the
$10-million facility is used to upgrade the
skills of the 12,500 officers who belong to
the International Organization of Masters,
Mates and Pilots.

“The new kinds of high-speed dry cargo
ships and tankers, with their sophisticated
loading gear and automated bridge controls,
require considerably more technical skill
than has previously existed,” says Capt.
Thomas F. O’Callaghan, union president.

In addition to collision avoidance, the
Institute offers courses in cargo-handling
methods, operation of bridge consoles and

40 POPULAR MECHANICS

Sixteen students can be accommodated in the eight
training compartments used for the collision-avoidance
course. There are two instructor stations. Each trainee
must use radar to navigate his own simulated ship so
as to avoid collision in harbors and at sea.

of our captains and mates,” Jim said. “We
just want them to understand how the sys-
tem works, how various malfunctions will
affect their maneuvering decisions, and
what they can do to restore the plant to
full operation. Almost everything in the
engine room is duplicated, so when some-
thing breaks down it's often a matter of
switching over from one piece of equipment
to another.

“Once they learn how the system works
and how to operate the bridge controls,”
Jim continued, *“we create problems for

(Please turn to page 42)




Need More Money? Want to Be Your Own Boss?

START SAW SHARPENING BUSINESS

Of Your Own - in Your Sparetime

Turn your spare hours in the evening or weekends
into extra dollars, this proven practical way—start
your own money-making sharpening business—No
selling or canvassing —No experience required. You
can do it automatically with the Foley Saw Filer or
Lawn Mower Sharpener.

Beginners Earn *5 to *8 an Hour

People, just like vourself, all over the United States are making extra
cash—%20 to $30 a week —right now in their spare time. “My spare-
time saw filing business hes made me $952 these first ten months,”
says R. T. Chapman. Many start part-time, find it so profitable that
they build year-round service business. You can, too, simply by fol-
lowing easy Foley plan.

™ -
" Town of 150 Supports Profitable Business
Here's the story from Dick and Jo Ann Koester after being in busi-
ness less than a year. “We have acquired another Foley Saw Filer and
for the past two months we have been in full-time operation. As we
live in a small town of 150 population in farm area we use our truck
to pick up saws in five nearby towns. With a family to support and
plans for building to our house we had to pick up a business fast
and already sharpen an average of 15-20 saws a day. Business for
the future looks even better as good machine filing is our best
advertising."”

CASH for Sharpening Mowers

Every neighbor with a lawn needs his lawn mower =N
sharpened at least once a year. No experience is -~ Sl
needed to start —anyone can operate and turn

Slllrpen These Flﬁ"minﬂi"’ out professional jobs. All operations are handled
2 " quickly, easily and accurately.
with amazing

I | FOLEY WILL FINANCE YOU

fee. Write for complete information. No obligation.

You can sharpen combination (rip and

------ ﬁ“'________—-_“ﬁ_l

Saves: crosscut crculat sams—and do s | Wptii P ot WentocuingCo. 1164 Foie 8. |

perfect job every time without experi- | Minnespolis, Minnesata 55418 |

ence or training. The pnﬁ;m l Send Free Information on [] Saw Sharpening Business [] Lawn Mower Sharpening I
Foley Filer does it for you automatically!

Am#lnpnir:hopinmmuhiml | Name |

W“""‘“'“" | hgd !

in ymxr own way and earn big | "90r®s |

| city State Zipcode |

l— —————— ——————— —— — — —— ————— i — — =
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Automated Bridge Console Trainer has small bridge
unit (lower left corner of photo) and large engine room
array. Commands from the bridge control ship's ma-
chinery through engine room console. Display board
shows electrical, propulsion and other systems.

SIMULATORS
(Continued from page 40)

them with this malfunction box. I might
punch the button marked No. 1 Feed Pump
Governor Valve. The computer simulates
failure of that valve and the student sees
the system begin to deteriorate on the light-
ed display board over the engine room con-
sole. Indicators change on the bridge and
engine room consoles as well.

“When the student has caught and cor-
rected that malfunction, I might turn the
Sea Water Temperature knob way up to
90°. This changes the vacuum and sets off
another chain of difficulties for the student
to diagnose and correct.”

A few years away is the Total Environ-
ment Simulator, a kind of master bridge
trainer that will include most of the simu-
lators already in use.

“An officer will be so totally integrated
into the trainer that he’ll think he's at sea,”
says William P, Jameson, program engineer
at the Link Div. of the Singer Co., builder
of the Institute’s simulators. “We'll com-
bine the radar, automated engine room, and
electronic navigation simulators with some
others to create a total illusion. When the
officer comes on the ‘bridge,” his depth
sounder, ship-to-shore radio, course record-
er, engine and steering controls will all
work.

“What he spots on the radar scope he'll
see by looking out the wheelhouse windows.
He'll be able to navigate at sea, maneuver
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Training in loading and cargo handling is provided by
long control panel and display board showing a hypo-
thetical tanker configuration. Computer-controlled.
board shows if pumps are working, if valves are open
or closed, type and level of cargo in 23 tanks.

L1 TN —

Residence cenler contains accommodations for 100
officer-trainees. is equipped with a dining room, gym
game room and sauna. Another building houses the
simulator labs, classrooms, offices, library, auditorium
with sealing for 250, and marilime museum.

the ship into port, even dock and undock.”

“What we have even now is unique,” de-
clares Jim Hopkins. “We teach ship’s offi-
cers in days what they might take years to
experience randomly aboard ship. And they
learn safely, without risking a grounding
or collision.”

To many deck officers like me—who first
shipped out on 8-knot Liberty ships
equipped with little more than a magnetic
compass, chronometer, sextant and binocu-
lars—all these electronic gadgets seem in-
credible. Now, at last, there's a first-rate
graduate school to teach us old sea dogs
new tricks. ko
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home on professional equipment we send you. T test
equipment, lessons and manuals are all included in your tuition,
to Twﬁtuh‘trwlumas;mhmdmﬂn
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Air-Conditioning,
Refrigeration,
Heating Division
As an NTS master tr.:lmicim,
you'll install and maintain t
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eration, and heating systems.
Earn high wages with a service
nlmu:? or go into business for
yourseli! Receive tools, tester,
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Home Appliance
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Open your own shop, or join a
first-class company. Service
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other major and small appliances.
“Project Method” features exclu-
sive Circuit Trainer, Appliance
Tester, and tools. Check coupon
for free color catalog!
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You can take classroom train at Resident and Home Study Schools / World-Wide Training Since 1905
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fornia. NTS occupies a city block with
over a million dollars in training facil-
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A 10f

the Camel Filters smoker?

#1973 R. J. Reynolds Tobacco Company, Winston-Salem, N. C.

Here at the Speedway everybody has a gimmick. . . aimost everybody.
Try picking the one who doesn’t go along. 1. Nope. He's “Third Turn™

third turn where Bubbles Fickfern stands (see #5 below). He doesn’t smoke. His car does. 2. No. Second-
Hand Sam Slick, used car dealer. Gimmick: buys what's left of Abanian's cars. Smokes "pre-owned"
cigars. 3. Hardly. He's Reggie J. Van Phynque Il. Gimmick: filthy rich. Wears cashmere toupee.

Smokes double-vented cigarette. 4. Right. He likes his racing without far-out fads or gimmicks. Wants

his cigarette that way, too. Camel Filters. Honest, no-nonsense. Fine tobacco. Easy and = T
good tasting. 5. Bubbles Fickfern, racing groupie. Gimmick: 18 stopwatches . . . with 1
Mickey Mouse hands. Smokes Fellinis. 6. Fellini. Gimmick: never sees a race; too busy

following other sports events on portable TV and radio. CAM E L

They're not for

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

Abanian. Has been in 263 races. Gimmick: always loses control on ’

(but they could be for you).

e ." i 8 e e
19 mo."1ar’; 1.3 mg. mcoting av. per cigarette, FTC Report SEPT. 73



HOW TO CHECK FRAME ALIGNMENT

THE BICYCLE SHOP

BY EUGENE A. SLOANE

f a bicycle frame is out of line, pedaling
will be harder and riding may be dan-
gerous. An out-of-line frame makes steering
on busy streets difficult and can cause high-
speed wheel shimmy on downhill runs.

A frame gets out of line, generally, in
one of two ways. A cheaper bike with a
welded frame may be pulled from an auto-
mated welding machine and stacked before
the joints are cooled and hardened and the
still-flexible frame is thus knocked out of
alignment, This is fairly rare, Most likely
to cause misalignment is an accident that
bends one or more main frame tube mem-
bers. Typically, the rider runs head-on into
something like a parked car (I know, I've
done it). If he’s lucky, all that results is a
bent top tube and, possibly, fork and down
tube. If you're buying a used bike (or even
a new one) it pays to check for frame align-
ment.

For several of the following steps, it's

“best if the bike is stripped of wheels and

1. H you're buying a new bike,
especially an expensive one
such as the one shown, look
at the head tube where it joins
the top and down tubes for
telitale evidence of frame
bending, ewen though the
Irame may have been straight-
ened again. Look for crinkled
paint at places where lubes
typically buckle under impact
(arrows).

2. Check seat and chain stay alignment in two ways.
First, with a ruler, make sure the rim is the same dis-
tance from chain and seat stays on both sides (top
photo, next column). The rim should be correctly
aligned before you make this check. Second, make sure
the dropouts in the rear stays are parallel with each
other. Place two pieces of aluminum angle (about 30
inches long) on inside faces of the dropouts (dotted
lines in the second photo from top, right) and measure
distance between siraightedges at top and bottom.
Measuraments should be identical. If not, gently twist
dropouts back into alignment with adjustable wrench.

3. Chack the down tube
against stay alignment.
Pul a plece of string
from the rear dropouts
to the head tube, as
shown. Measure the dis-
tance from any point
on the string to the
down tube. Repeat on
the other side of the
down tube. Both mea-
surements should be
identical. If not, the

stays or the down tube
have been bent.

4, Check head tube lat-
eral alignment. Put a
straightedge against the
head tube and rim. Re-
peat measurement on
tha other side. Straight-
edge should lie flat
against the rim on both
sides. Test also shows
if the fork blades are
bent from one side to
other. (The bent fork
puls the wheel axle—
and, thus, the rim flats
—at an angle.)

' ' 1
{Please lurn lo page 50)
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1974 OLDSMOBILE DELTA &3

GM faces

life’s little bumps.

Beautifully.

Every General Motors car is designed with a
bumper system that resists minor impacts.
Most cars have an energy-absorbing system,
front and rear, that cushions hydraulically
and recovers pneumatically. Others have a
tough reinforced system with improved
mounts for added protection against minor
dings and dents.

What's more, many General Motors cars
offer interesting innovations.

The Chevelle Laguna Type S-3 from
Chevrolet has a resilient front-end nose cone
that “gives” on minor impact.

Pontiac’s Grand Am has a squeezable nose
that helps shrug off dents.

Oldsmobile has a hinged grille that
swings back when the bumper gets bumped.

Buick, like most other GM cars, is
available with protective bumper strips and
bumper guards, front and rear.

And Cadillac’s grille moves back with the
bumper on minor impact.

The way we see it, GM’s kind of inno-
vative engineering can help keep your car
beautiful—and distinctive looking—while
helping protect your investment.

We take life’s little bumps seriously.

We want you to
drive what you like
and like what you drive.

MARK OF EXCELLENCE
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' 7TWAYS TO HELP!
YOU EARN
MORE MONEY.

Now you can get started in one of
these 7 careers, at home in your
ﬁﬁmﬂ. It’s easier than you may
ink. Let ICS send you a free ca-
reer guide and free demonstration
lesson to prove it.

=

0 1. Accounting. Salaries for trained men
at all-time high. Work as an auditor, staff
accountant, etc.

02. Air Conditioning. Skilled mechan-
ics in demand. Eam up to $7 an hour.

0O 3. Electrician. Work in Construction,
Industry, or Utilities. Hourly pay among
highest in the building trades.

0 4. Business Management. As business
expands more trained managers and
supervisors will be in demand.

(0 5. Engineering. Specialize in Civil, Me-
chanical, Chemical, Industrial or Elec-
trical Engineering. Enjoy high salaries
and satisfaction.

6. TV Servicing. Salaries to $6.50 an
hour—or start your own business and
earn even more.

007. Automotive. Skilled mechanics are

in demand, Average $5 an hour.
© 1973 ICS

S icrmasionst Comespondence schools

Yes I want a free career guide and free dem-
onstration lesson for the field checked above,
I am under no obligation, ‘XA616Q

Name

Age

Address Apt. No,

City

State Zip

APPROVED FOR VETERANS TRAINING
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THE BICYCLE SHOP
{Continued from page 47)

5. The sesl tube may be bent sideways. Chack with a
siraightedge against bottom bracket hanger parallel
to seat tube, but not touching tube. Measure distance
from straightedge to seat tube in several places. Re-
peat on other side of the bike (i.e., on both left and
right sides of bottom bracket hanger). All of your
measurements should be identical.

6. Next comes a test for general alignmenti. First,
make sure both front and rear wheels are perfectly
straight in the dropouts. The rear wheel should be
centered between seat and chalnstays on both sides.
The front wheel should be centered between both fork
blades. Both wheels should be true (see The Bicycle
Shop, page 40, April '73 PM for wheel-truing instruc-
tions). Wait for a rainy day, or wet down 20 feet of
pavement. Ride the bike perfectly straight, holding the
handlebars tight. Check your tire marks. The wheels
shoeuld track trus; the rear wheel should follow right
on the mark of the front wheal. Now try riding "hmd_:
off.” If the frame or any of its members happen to be
bent, the bike will go to one side or the other and you
will have difficulty keeping upright with your hands off
the bars.

7. Check to see if any main frame member (top, down
or seat tube) has been bent. Put a straightedge against
the tubes. The straightedge should lie flat on the
tubes and no “air" seen between straightedge, tube.

e

8. Sometimes the fork can ba bent backward in a front
impact so that the blades, while aligned from side to
side, are out of line vertically. Remove the fork, lay it
fiat on workbench. Put a straightedge alongside the
fork head (drawing) and measure from straightedge to
the point where it hits the side of the fork blade. Re-
peat measurement on opposite side of fork head and
fork blade. Maasurements should be identical.

About straightening frames: Aside from
straightening rear dropouts (Step 2), I do
not recommend your trying to straighten
frame members. It takes special tools and
skill. Leave it to a bicycle mechanic. But it
is important you know that your bicycle
frame is accurately aligned, and you can do
the tests for alignment yourself.
Remember the general rule about frame
alignment is that all tube members must be
aligned with respect to each other. Given
the simple tests in this article, I am sure
you can devise others to suit your own de-
gire for still further accuracy in checking
frame alignment. * % %



You can convert a single-speed coaster-brake bi-
cycle into a three-speed model by adding a new
transmission developed by Dana Corp. Speed
changes are made by tuming twist-grip control on
the handiebar. It fits all bicycles with standard
2V -inch-diameter crank hanger and Va-inch-
pitch chain. Maker is Dana Corp., Dana Cycle
Systems, 6955 Wales Rd., Northwood, Ohio 43619.

Japanese bicycle makers have developed an
electrically driven “robot” bike which they're us-
ing as a test vehicle. A number of measuring in-
struments mounted on the bicycle feed data to a
collection center via cords. Purpose of the testing
is to determine the best, safest and easiest-to-as-
semble design. Machine is operated by engineer-
ing dept. of the Japan Bicycle Industry Assn.

Three inches of front-wheel “bump travel” are
provided by a new front suspension kit that fits
most 10-speed bicycles. The kit includes fork,
swing arm, brake assembly, mounting hardware,
shock cord. Get information and crder forms for
patent-pending device from Pantheon Vehicles,
5846 Denny Ave., North Hollywood, Calif. 91601.

Using scrap material found in his garage, West
Coast photographer Ralph Emerson took a week
to fashion this sidecar chopper bike for his son,
Jim. Sidecars are enjoying a resurgence on motor-
cycles, but few bicycles are fitted with them.
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BY ROBERT LUND

DETROIT LISTENING POST

Leaner looking cars from Ford

Ford is going back to the squared-off, lean
look in styling as its cars come up for new
bodies. This is the shape Ford pioneered a
decade ago—long hood, short deck, thin
roof, sharp corners. Everybody in the busi-
ness tried to imitate it. But as GM cars
moved away from the Ford shape and took
on the outline of a loaf of French bread,
Ford followed suit and rounded off the cor-
ners. Now Ford figures the time is right to
get back to the lean look, flatten the flab and
return to angular lines.

Chrysler readying half-year models

Chrysler may not have the variety of cars
offered bv GM and Ford, but the company
believes it has a strategy that will enable
it to match GM and Ford almost car-for car.
Almost, because Chrysler is vulnerable in
one area. It doesn’'t have a domestic small
car. But Chrysler isn’t worried about rival
automakers topping it in other areas. With-
out making much noise about it, Chrysler
has built more flexibility into its cars than
any other manufacturer. That means the
company can swing either way with certain
basic models, making them more luxurious
or less luxurious, dolling them up or strip-
ping them down, upping the price or cutting
the price, depending on what people want
to buy.

As of now the trend is to spiffier cars. So
within the next few months you will see a
wave of new-model announcements from
Chrysler. New versions of Plymouth, Dodge
and New Yorker. New prices, too.

New Vega, Pinto for 1976

GM and Ford are on the verge of locking up
design and engineering specs on the suc-
cessor cars to Vega and Pinto. When those
cars were introduced, both companies
promised to forego annual styling changes
and stay with the basic package for five
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years. That pledge will run out with the "75
models.

Both companies have weighed the idea of
bringing the replacement cars out under
new names, a notch below Vega and Pinto in
size and price. But the feeling now is that
the small-car market is becoming tfoo
splintered and segmented—the proliferation
of models could become as bad as it was in
the medium-price field a few years ago. So
you’ll see new versions of Vega and Pinto
in 1976, but under the same names,

Bendix fuel injector in future Ford?

Bendix, which has been nursing an elec-
tronic fuel-injection system for several
years, says it has sold the unit to an auto-
maker for use on a 75 car. Probably T-
bird, although Bendix won’t identify the
make. The Bendix unit is generally
considered the most advanced system in the
industry and has even drawn praise from
GM engineers who have been pushing a
made-by-GM version to compete against it.

Fake back seats on way out

If you've traveled any distance in the back
gseat of a Vega, Maverick, Pinto, Mustang,
Gremlin, Hornet, even a Nova—any of the
small ¢ars out of Detroit—you know they
don't have a real back seat. What passes
for a back seat is a narrow thin shelf, great
for carrying groceries but not very com-
fortable for humans with rumps, knees, legs
and the other appendages that are standard
on Homo sapiens. These are really two or
three-person cars, Two-person if they have
bucket seats in front, Three-person if they
have a bench seat. Detroit’s been building
two-people and three-people cars for years,
but the auto companies refuse to call them
that. They insist on the fiction that they

are four or six-passenger cars.
Detroit still isn’t ready to admit building
(Please turn to page 54)



: Get owoy from rough taste.
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+with pure menthol for :
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13mg.tar,

Warning: The Surgeon General Has Determined EECSieeg 1.0 mg. nicotine
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DETROIT LISTENING POST
(Continued from page 52)

twé-person automobiles. But the automak-
ers are coming around to the point where
they are going to admit making four-pas-
senger cars: 242, meaning two people in
front, two in back. There will be three 242
cars next year and they will be called that,
no fudging. Chev's Vega will be a 242,
Ford’s Pinto and the new commuter car
coming from American Motors. AMC might
even go so far as to skip the make-believe
about the back seat and call its mini exactly
what it is, a two-person automobile.

GM talking big numbers for its rotary

GM is so confident its rotary engine will be
a winner it is already working up projec-
tions on the number of Wankels it will
build three and four years from now, even
though the first off-the-line-car won’t be
out until next July. You will have to wait a
couple more months, until September, to
buy one. GM is looking at a first-year run
of 150,000 to 175,000 rotary-powered cars
with increments of 75,000 to 100,000 units
per year after that, snowballing to 500,000
units annually by 1977-78.

The question still kicking around at GM
is who gets the Wankel after Vega? Which
car line? GM isn’t saying. But it could be
the car that gets second dibs on the engine
doesn’'t exist now. A new car? Right.
There’s a camp in GM that feels the only
way to realize the full potential of the en-
gine is to design an all-new car built ex-
pressly to accommodate the rotary, instead
of dropping the engine in an existing vehi-
cle. So there's a dark horse in the running
for the Wankel after Vega paves the way.

Detroit demanding recyclable materials

Automakers are looking at anything and
everything in the way of new materials or
new uses for old materials. For a lot of rea-
sons. To cut costs. Cut weight. Improve
durability and reliability to avoid having
to recall cars to repair defects. But the
best material for the job doesn’t necessarily
get the nod. After a material qualifies on all
other counts, Detroit is asking a new ques-
tion these days: Can it be recycled? If not,
no sale. L& &
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YOU'LL BE
DYNAMITE: |

Build your own CIE color™V! i | Jfl
Learn Electronics! - e

Create a new
career!
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Imagine what your friends will say
when they see your new solid-state
25-inch diagonal CIE color TV — and
find out you built it yourself!

Learn Electronics
this new enjoyable way.

When you learn Electronics with CIE,
you not only get to build your own
salid-state color TV (worth $599.95),
you acquire a knowledge of Elec-
tronics that can open up a whole
new world of exciting, high-paying
opportunities in a broad selection of
career fields!

You also get to work
with your own CIE
Experimental Electronics Lab.

uﬁi addition to building your own
solid-state TV, you get to perform
hundreds of fascinating electronics
experiments and projects with your
own 161-piece CIE Electronics Lab-
oratory. The lab includes electronics
testing gear and dozens of the same
compeonents you'd use in your own
electronics business or in a hﬂ
industry job. You actually ap E
you learn in the most enjoyable and
practical way possible.

You can use your new

skills to become y own
boss or to make money
in business and s B

L ound you — everything is
ectronic’'! Electronic equip-
he heart of today's enter-

tainment and communications in-
dustries. It's the “nerve system’ of
our newest office buildings, manu-
factuqmgﬂlants transportation
nancial institutions, hos-

putalq - *H IQQewest super-

)

markets. Your electronics skills and
knowledge will put you among the
elite in this continuing technical
revolution! According to a U.S. Office
of Education Bulletin, 25 Technical
Careers You Can Learn in 2 Years
Or Less, “The demand for people
with technical skills is growing twice
as fast as for any other group, while
jobs for the untrained are rapidly
disappearing.”

CIE has trained thousands
of men like you.

CIE's special AUTO-PROGRAMMED
Lessons are designed to make
learning easier — even if you've
never done anything more compli-
cated than wiring a lamp. And when
you've completed your course, you'll
be prepared to take the Government
FCC License exam — a must for top
paying jobs in such fields as broad-
casting. Best of all — you learn it all
at home, in your spare time, while
you go right on picking up your
regular paycheck.

If you are in the service or are a
veteran, check the box on the
attached reply card for complete
information on educational benefits
under the G.1. Bill.

Detach the postage-paid reply
card and mail it today for
complete FREE information!
If the card has been removed, write to:
CI Cleveland Institute

u_f Electronicsa, Inc.

1778 E. "7th 8t Cleveland, Dhic 84134
Accredited Member National Home Study Council

o
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QUESTIONS ANSWERED

HOMEOWNERS’ CLINIC

BY W. CLYDE LAMMEY

Sticking window sash

My windows are weatherstripped units and
several stick to the point that they are al-
most impossible to raise and lower. What
can I do to make them slide easily?—Mrs.
A. R. Bell, Oklahoma City.

Is the weatherstripping tight? If not, use
nails where needed. Also, there are prepara-
tions in convenient spray cans for freeing
stubborn windows. Your paint dealer should
have them. Usually the best way to apply
them is to raise the lower sash and spray
both exposed sections of metal weather-
stripping. Then lower the upper sash and
spray both strips. Raise and lower both
sashes several times to distribute the lubri-
cant uniformly.

Drawer trouble

Two drawers in one of my chests—not old
—stick when only part way open. I can't
pull either one all the way out. I tried rub-
bing bar soap on the exposed sides, but it
doesn't help. What do I do now?—Mrs. Don
Kerney, Lincoln, Neb.

Don't use soap—it just makes matters
worse. The drawer sides have absorbed
moisture and swelled, and soap will attract
more moisture. Instead, put a 25 or 40-
watt bulb inside the drawer, using an ex-
tension cord and placing the bulb in a chi-
naware dish—or use a trouble lamp with a
basket guard. Keep close watch that nothing
overheats. Heat from the bulb will dry the
wood and in time permit you to open the
drawer. Then remove the soap and spray
lower edges of the sides with one of the
silicone sprays available in aerosol cans.

More drawers

I have an old chest of drawers in which the
drawer runners are badly worn, so much so
that the drawers drop down an inch or two
when opened. How can one possibly repair
60 POPULAR MECHANICS

such a defect without taking the chest
apart?—Ronald Tate, Columbus, Ohio.

Perhaps the simplest way is to fit a tapered
filler strip of hardwood in the groove worn
by the drawer sides. This is a cut-and-try
procedure, but it does avoid removal and
replacement. Cut the tapered filler strip—
use hardwood—a little wider than the
groove, plane to fit, glue in place. Then
plane the top down until the drawer will
slide in all the way without sticking. If the
drawers close flush, the end grain of the
strips may be exposed. In this case, cut the
strip a trifle short, glue in a second filler
block with grain running horizontally and
stain it to match.

Renewing workbench top

I have an old cabinet workbench with hard-
wood top, which is nicked and battered from
long use. I tried hand planing, but the wood
was too hard and cross-grained. Sanding
with a portable sander was not much better.
What now?—H. Wilson, Indianapolis.
Serub with a strong detergent and stiff-
bristle brush to remove dirt and grime.
Take off the vise and planing stop, if any.
Sharpen your jack plane to a razor edge
and set the iron to take a paper-thin shav-
ing. You should be able to plane the top
smooth. If the wood offers resistance to the
hand plane, buy a cabinet scraper and
scrape the surface smooth, It will take some
doing and frequent resharpening, but as a
rule the scraper works when nothing else
will. Then sand the top down, using a
coarse-grit belt (No. 40) in a belt sander
and working up to fine grit in steps. Apply
boiled linseed oil or the newer Danish oil
finish. * &k

Do you have a home maintenance or repalr problem?
Send it to Homeowners' Clinic, Popular Mechanics,
224 Wesl 57th St, New York, N.Y. 10019. While
lelters cannot be answered individually, problems
of wide inferest will be discussed in this column.
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A special treatment softeﬂs the tobaccos
for amilder taste.

Quench your thirst anytime,
anywhere, from this sturdy 2-gt.
aluminum canteen by Mirro. It's
yours with removable duck cover
and adjustable shoulder strap for
free B&W coupons, the valuable
extra on every pack of Raleigh.

To see over 1000 gifts, write
for your free Gift Catalog:
Box 12, Louisville, Ky. 40201.
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R s
Easy-built
modular
furniture
to suit
any need

Starting with one basic
frame, you can create five
different pieces. All offer
the same advantage: They
have efficient, built-in light-
ing to suit the task.

“'|12*'|_\

39-1/2 ‘

BASIC FRAMEWORK FOR ALL CONCEPTS

he challenge: Create a versatile

module that can be used in almost
any room for any purpose and lighted to
sult the particular function the piece is
designed for. Designer Bill Ingham at
General Electric fielded the challenge
and came up with a series of good-look-
ing furniture pieces—like the handsome
room divider shown below.

The basic frame with its standardized
dimensions can be quickly adapted to
serve any number of family needs. The
five most common uses are shown on
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All start with the same module

these pages—sewing center, serving bar,
desk unit, grooming nook and room di-
vider. The initial framework, as shown
in the drawing on the preceding page,
is the same regardless of which unit you
wish to build. The idea is to get the most
use from a minimal amount of space—
essentially a simple enclosure measuring
a foot in depth, 3914 inches in width and
34 inches in height.

The material to use on this project is
&4 POPULAR MECHANICS

34 in. A-D (which means good one side)
plyvwood. And stick to the very basic
construction techniques. For example,
if you want to be faney and miter-join
corners, vou can. But the job will ae-
tually be stronger if you simply use
butt joints, glue and serews. For even
greater rigidity, the vertical members
can be edge-rabbeted and dadoed to ac-
cept horizontal wood members.
Finishing the various pieces is a mat-




Sewing center (on opposite
page), when closed, appears to
be a wardrobe. Opened, a full-
length mirror is revealed on
the left door and a storage
unit on the right door.

When used as a bar-counter,
above, modular unit provides
convenient storage lighted by
deluxe flucrescent lamps.

Personal grooming center for
the lady of the house is a scant
1 ft. deep by 39 in. wide.
Height can be varied to suit
room decor. The unit shown
here is 7 ft. tall.
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ter of personal preference. They can be
painted, stained if a cabinet-grade ply-
wood is used, or covered with plastic
laminate. Or the units can be finished
using a combination of two or more
finishes.

If vou decide to paint the module, vou
can use standard fir plywood through-
out, but remember to seal the wild grain
with a suitable plvwood primer/sealer
(such as Firzite) or the grain will show
through vour finish coat of enamel.

Here are general construction hints
for working with plywood. If you cut
66 POPULAR MECHANICS

Modular design can
also be used in

an attractive desk-
storage unit. By
opening the lower
cabinet doors to
expose filing space
and lowering the
upper door, you get
a 24-in. desktop.
The lighting unit
pulls out to deliver
an effective light
up to decorative
shelves as well as
desktop illumination.

with a handsaw, use a crosscut saw—
not a ripsaw—and work with the “good”
side up (so the splintered edge will be
on the D or “bad” side). To cut plywood
with a portable saw, use at least three
lengths of 2x4s across a pair of saw-
horses and lay the plywood good side
down. Use a plywood (fine-tooth) blade
and make certain that two of the 2x4s
are beneath the portion of wood the saw
is riding on. The third 2x4 should be
beneath the waste or cutoff piece. A Sur-
form file or plane does a fast, neat job
of trimming cut plywood edges.




A modern hutch

he room divider can be used as a break-

front by simply parking it along a wall. Be-
cause the shelves are of glass and the unit
has three 50-watt reflector lamps, it can serve
handsomely to highlight decorative objects. or
favored family collections. The storage space
below is a bonus sure to be welcomed in most
households. The beauty of the modular concept
of construction is that the pieces all have the
look of custom built-ins, yet, should you ever
move, you can take the furniture with you.
Wires from the lights exit through small holes
in the top and are held fast to the back of the
piece with insulated staples.

For a neat job, measure the length of the ex-
tension cord you will need and cut it to suit.
Then attach the extension cord to the baseboard
using insulated staples.

SOW. R-20 LAMP S0-W. R-20 LAMP
A 38" " B
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e i i B
_.L 5-1!:- ::i?:&::::‘::::::i%:i::
i ik
"
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|
1/4" PLATE-GLASS SHELVES
\
%
L9 SHELF suunnnuls AND BRACKETS =~
112" 1
i
[
i I =
c | |
|1 |
|  HAND HOLDS SHELF |
| |
| \ |
5 e e e, P o o el e e
3% | |
I |
| |
= 9-1/4" [I '
| |
| |
J R 1 e e Tk . |
= | 3 |_ 2.314" |
secTion | ! FRONT VIEW

Modular unit makes handsome breakfront, is
accented by three reflector lamps at top.

USE /8" PLYWOOD THROUGHOUT
NG TR IR rnB-IMLI

DETAIL A  1/4" EDGING

34 = 102" 4 x 2"

34 x 12" 34 x 1.3/4°
DETAIL C

JANUARY 1974 67




Compact sewing center

\'/\f" hat appears to be a hand-
some wardrobe here actu-
ally becomes an efficient sewing
center when opened for use. The
design is intended to solve the
problem for those who want such
a facility and have no place to
put it except in the bedroom.

When the doors are opened, a
full-length mirror is revealed on
the left door. and storage for
all the accessories a busy seam-
stress likes to keep close at hand
is at the right. There is also
additional storage available in
the pull-out drawers.

The sewing-machine counter
pulls down to create a full 24-in.
depth. The panel then swings up
on a spring device, allowing for
an extra-deep lighting fixture to
fit into place. Four 30-watt
Deluxe Warm-White fluorescent
lamps provide general light-
ing, while the spotlamp—angled
toward the machine’s needle—
provides the pinpoint light neces-
sary to see thread against fab-
ric without ecausing squinting
and eyestrain.

DRAWER UNIT

_ HINGED ALONG
___—" INNER EDGE

24"

/ " .1
38" PLYWOOD \|
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9
oz

As practical as il is pretty, sewing center has & generous-size
—24 in. deep—work counter, pull-out drawer and shell unit.

Four-drawer pedesial (drawing, left) is built using basic con-
struction techniques, becomes focal point in finished piece.
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Versatile work or hobby desk

t first glance—see photo
far right—the desk ap-
pears to be a shelf-storage
area. However, when you open
the lower pair of doors, a
counter flips down and be-
comes a 2-ft.-deep desktop.
The lighting element pulls out
so light is distributed both
down on the desk work area
and up toward the shelves
where reference books and
knickknacks can be stored.
For work surfaces such as
the desktop (and the sewing
center on page 68), a plastic
laminate should be used for

durabi]ity and to keep main- :Hn:;d you h;liwe it"s a desk? When closed (right photo), unit seems
: o o something it's not—a breakfront. For the man of the house,
tenance to a minimum. the simple structure provides all the record-keeping room he needs.

P ﬂ'—‘l 1/4" EDGING P ﬂm“————-l ; /8 x 1" RABBET Yex 2 ;

: [l ! I ' L
msx1" 4 i I —— : |
AABBET ettt =

2/4" PLYWOOD P e ~F.ow
3/4 x 2" 7 i %
v s,
n 2.1/2° BUTT
\ HINGE 4
Fi 7
\\ LE BIN .34 —
\ DESKTOP /|
CLEAR \ 21-1/2 x 37-2/4" ,f
PLASTIC « \
1 . N VFd
LY TOP VIEW o .

:‘.J k‘h #f, £

i ~—

L i TWO 30 W. FLUORESCENT TR

9:3/4 LAMPS IN
MODIFIED SIDE:

MOUNT CHANNEL

) 5
C l -
ey == 458" TRAVEL

] T 1

] 1

i 1

I I

I 1

I Il

t====4Il™ pOOR 3/4 x 9.3/4 x 38"

------ m-

"""" 1-3/4 x 9-3/4"

_i
al
¥

SECTION 1 PARTIAL FRONT VIEW

70 POPULAR MECHANICS



Or build a vanity

he vanity center is planned for personal

grooming and can be used either sitting down
or standing. Since the top surface (shelf) will not
be exposed to rough treatment which might scratch
or mar it, it is of 14-in.-thick clear sheet acrylic
plastic (such as Plexiglas or Lucite) so it is pos-
sible to utilize the full-length mirror. The lighting
is a combination of decorative incandescent globe-
shaped bulbs (14 25-watt No. G 1814 lamps) on
both sides of the mirror and a pair of 30-watt
deluxe fluorescents in the hood overhead (see
detail in the upper right corner of drawing below). =

{Please turn lo page 178) o

Light where you need it—at a makeup table: Two Deluxe Warm-
White fluorescents overhead and 14 incandescent bulbs do the job. |
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How to
fix a freezer

Typical freezer components

CONDENSER

DEFROST

HEATER It

TROUGH
HEATER

CAPILLARY ~

COMPRESSOR

COMPRESSOR FAN
DRAIN PAN
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EVAPORATOR FAN
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\ SIGNAL LIGHT
".I DRAIN TROUGH
DEFROST TIMER

OIL COOLER

THERMOSTAT DIAL

LIGHT
SWITCH




CLIP-AND-SAVE KNOW-HOW

Man}* of the problems that may arise
with home food freezers can be dealt
with by consulting the 12 troubleshooting
charts on this page and the following four
pages. Troubles that involve the sealed re-
frigeration system should be left to a quali-
fied serviceman, but it will be helpful if
the homeowner can recognize the symptoms
when they occur.

In a normal system, refrigerant in a
gaseous state is pumped by the compressor
into the condenser, where it cools and
changes into a liquid. It then passes through
the extremely narrow capillary tube that
leads to the evaporator. The change to larg-
er tubing diameter at the evaporator inlet
reduces the pressure on the refrigerant,
allowing it to boil at low temperature, ab-
sorbing heat from the area surrounding the
evaporator as it does. The vapor that re-
sults is drawn into the compressor to begin
a new cycle.

_During normal operation, the condenser
will feel warm, the evaporator cold and the

Compressor does not run

POSSIBLE CAUSES

Data: Ed Franzese

suction line from evaporator to compressor
will be cool or at about room temperature.
To work properly, the system must contain
a specific amount (charge) of refrigerant
and its lines must be unobstructed.

When a system is undercharged, the
freezer lacks normal frost accumulation on
walls or evaporator coil. The compressor
runs continually or for longer periods than
normal, drawing less current than normal,
and temperatures inside the freezer rise.
Evaporator and condenser both feel warmer
than in normal operation.

Undercharge is most commonly the result
of a leak. 0il stains around a joint will
indicate a leak. Test for leaks by brushing
a soapv water solution over joints on the
svstem's high side (compressor, condenser,
capillary) while the freezer is running, over
joints on the low side (evaporator, suction
line) while it is off. Any sign of bubbling
at a joint indicates a leak.

When a system is overcharged, frost ac-
cumulates on the suction line between evap-

{Text conlinues on page 77)

WHAT TO TRY

1. Blown fuse or tripped
circuit breaker.

Replace fuse or reset circuit breaker.

2. Defective relay.

Test for continuity between terminals L and R,

S and L. Replace relay if there is no reading
between L and R, or if there is a reading

between S and L.

3. Defective overload
protector.

Remove wires from overload protector and test for
continuily across terminals. Replace overload

protector if there is no reading at room

temperature.

4. Defective temperature
- control (thermostat).

Remove wires from thermostat, turn control to
coldest selling and test for continuity across

terminals. Replace control if there is no reading.

5. Defective defrost timer.

Remove wires from defrost timer, and test for

continuily across terminals for timer motor,
defrost and compressor circuits (refer to unit's
wiring diagram). Replace the timer if a circuit

is open.

6. Defective compressor.

Direct-test compressor w'th test jumper. Have it

replaced if it fails to operate properly.
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EVAPORATOR-SHELF FREEZER
EVAPORATOR TUBING

FORMED INTO SHELVES
)

CONDENSER TUBING INSIDE
BINET, OUTSIDE LINER

POSSIBLE CAUSES WHAT TO TRY

1. Low voltage. Test voltage at wall outlet with a voltmeter.
This should be within 10 percent of normal. If
it's low, call power company.

" 2. Poor air circulation  If condenser is dirty, vacuum-clean the coil
over condenser. and surrounding area.
3. Defectiverelay.  See No. 2 in chart titled “Compressor does not
run’' on page 73.
4. Restricted system. If signs of restriction (see text, page 77) are

Art: Fred L. Wolff

COMPRESSOR RELAY OVERLOAD PROTECTOR

LPe
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Compressor runs too much or constantly

POSSIBLE CAUSES WHAT TO TRY
1. Thermostal is sel too Adjust thermostat to a warmer sett'ng. Make sure
high or feeler bulb that feeler bulb is secure in mounting.

has worked loose.

THERMOSTAT

2. Poor air circulation at If condenser is d'rty, use a vacuum cleaner on
condenser. the coil and surrounding area.

3. Poor door seal. Close the door on a dollar bill; there should be
a slight tug when the bill is pulled out. If not,
check the door and hinges for warp—il present,
loosen the door-liner screws, push the door in
until it seats against the gasket and retighten

liner screws.
4. Undercharged or lI:ignl of undercharge or restriction are
restricted system. present (see text, page 73), call a qualified
serviceman.

Freezer compartment too warm

POSSIBLE CAUSES WHAT TO TRY
1. Poor door seal. See No. 3 in chart titled “Compressor runs oo
much or constantly” above.
2. Defective freezer fan. Disconnect wires from the fan and direct-test fan
motor. Replace the motor if it fails to operate
properly.
3. Defective defrosl Disconnect wires from the heater and test il
heater. tor continuity. Replace heater if no reading can Caution: Be sure
be oblained. power is lurned off
= T e e e e - before you handie
4. Door opened loo often. Limit the number of door openings io reduce the components. Make
amount of air at room temperature that can enter all continuity tests
the freezer. with power off. When
. e C - ST 5 Y using a test lamp,
5. Delective defrost timer. See chart titled “Compressor does nolt run™ on keep power off while
page 73. connecting and dis-
— —— - —— e —————— connecting the lamp
6. Freezer overloaded with Add no more than 10 percent of freezer capacity Use your manufac-
unfrozen food. at one time; remove some food or add dry ice. turer's manual 1o lo-
w - ——— = e pr— S — cale components,
7. Interior light on. Push light-switch button in; the light should and use only re-
go out. If it does not, remove switch and test placement parts that
it for continuity. There should be a read ng meet his specifica-
with button oui, none with button in. Replace tions. Do not open
switch il defective. refrigerant system

Freezer does not defrost

POSSIBLE CAUSES WHAT TO TRY
1. Insutficient time Normal time to soften frost is 10 to 15 minutes.

allowed for defrosting Repeat defrost cycle.

{manual).

2. Delective defrost timer. See chart titled “Compressor does not run” on
page 73.

above.



Freezer fan does not run

POSSIBLE CAUSES WHAT TO TRY
1. Freezer defrosting. Normal. Check again Iater.
E.Dll'ml-uf-n:wﬂch. Remove wires from switch, test for continuity.
DEFROST There should be a reading with button in, none
TIMERS with button oul. Replace switch if defective.
3. Defective l‘m;mtor Disconnect wires and direct-test fan motor.

Hlpllﬂﬂﬁﬂhlhlﬂqlmm

4. Defective d-hnli_ﬂmu. See chart titled * cmnr does nol run,”

page 73.
5. Loose or defective Check wiring against manufacturer’s diagram.
wiring. Tighten any loose wires.

Water freezes in drain trough

POSSIBLE CAUSES WHAT TO TRY

1. Defective drll_n-lrnugh Remove wires and test heater for continuity.
heater.

2. D;flc'liu defrost timer. See chart’ “Compressor does not run,” page 73.

3. Loose or defective Check wiring against manufacturer's diagram.
wiring. Tighten any loose wires.

Moisture condenses on cabinet or door

POSSIBLE CAUSES WHAT TO TRY
1. Poor door seal. See chart titied “Compressor runs loo much or
constantly,” page 75.
2. Defective door heater. Disconnect wires from door heater and test for

continuity. Replace it if there is no reading.

S.Dw;:pen-dtmm Limit number of door openings to keep air at
room temperature out of freezer.

4. Thermostat setting. Thermoslat left on too cold a setting for too
long a time. Turn to warmer setting.

Freezer short cycles

POSSIBLE CAUSES WHAT TO TRY

1. Low voliage. Test voltage at wall outlet with a volimeter.
This should be within 10 percent of normal.
Call power company if it's low.

2. Hiﬂiromlmm. Lower the temperature or move the freezer to a

cooler place.
:..I;f;uwmﬂuﬁd-lh Add no more than 10 percent of freezer capacity
unfrozen food. at one time; remove some food or add dry ice.
4. Defective relay or See charl, "Compressor does not run,” page T3.

overload protector.
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Excessive current draw

POSSIBLE CAUSES

WHAT TO TRY

1. Door opened too often.

Limit number of door openings to keep air at
room temperature out of the freezer.

DEFROST
— THERMOSTAT

2. Huwmfwdlﬂdl..
do not exceed iL

3. Thermostac set too low. Move thermostal to warmer setting.

Noisy operation

POSSIBLE CAUSES

1. Freezer not level.

Level freezer.

WHAT TO TRY

Do not overload freezer. See manufacturer's
instructions for correct freezer capacity;

2. Tubing vibrating.
against cabinet.

Adjust tubing slightly so that it does not rub

3. Loose compressor
mounting.

Door does not open or close properly

POSSIBLE CAUSES

Tighten leg mountings of compressor.

LIGHT AND FAN
SWITCH

WHAT TO TRY

1. Freezer not level. Level freezer.

2. Latch mechanism worn
or out of adjustment.
specifications.

Examine latch mechanism. If worn, replace it.
If not, adjust it according to manufacturer’s

3. Hinge mounting screws

loose. any worn bushings.

Realign and retighten mounting screws. Replace

4. Door vacuum.

Normal. This occurs when there is a brief
interval between door openings; inrush of air

at room temperature contracts when cooled to

create partial vacuum.

orator and compressor, and the compressor
may run longer than normal or continually.
Overcharge will exist only when the sealed
system has been broken into. In the case of
either undercharge or overcharge, the sys-
tem must be evacuated and recharged with
the correct amount of refrigerant. Any
leaks, of course, must be repaired first.

A partial or complete restriction in a
line interrupts the normal flow of refriger-
ant through the system. It may be caused
by moisture frozen in the capillary tube,
by wax resulting from a breakdown of oil in
the compressor or particles of dirt or lac-
quer from compressor windings.

A partial restriction produces symptoms
like those of an undercharged system, plus

frost buildup between the restriction and
the suction line. It may clear itself when
the compressor shuts off but reappear when
the compressor starts again.

With a complete restriction there is no re-
frigerant flow at all. Evaporator and con-
denser remain at room temperature, the
compressor refuses to start and cycles on
the overload protector.

The compressor itself may be subject to
shorting, grounding, jamming or open
windings (it will hum with one open wind-
ing). Continuity tests, using the manufac-
turer's wiring diagram, can isolate these
problems, but compressor repair or replace-
ment should not be attempted by the home-
owner, LA
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How to
hang wallpaper

hanks to the many “fabric”-backed wall
coverings now available, wallpapering
is easier than ever. Since these newer ma-
terials come in a wide variety of attractive
patterns, they are especially desirable for a
first venture in applying wall coverings.
There are several good reasons. First,
these wall coverings are easier to work with
than ordinary wallpaper. You can correct
mistakes by peeling off strips already in

Tools needed How to measure

Carpenter's square

Spirit level

Cutting board,
% x 24 x 72-in.

Clean sponge

place, without fear of ripping the material.
Ordinary wallpaper, once pasted in place,
usually cannot be reused. Second, any ad-
hesive on the surface can safely be washed
off after the covering is in place.

Finally, wall coverings of the cloth type
can be moved in position on the wall until
they match perfectly with strips already in
place. This maneuverability is extremely
limited with ordinary wallpaper.

A standard wall-covering roll
contains 35 sg. ft.—narrow
rolls are longer than wide
ones. To allow for waste and
matching, figure on cowvering
30 sq. ft. with each roll.

Yardstick
Stepladder

Plumb line and chalk

Large scissors
or shears

Two plastic buckets
(one for paste and
one for washing)

4-in. brush for
applying paste
(for unpasted
wall covering)

Plastic water tray
(for prepasted
wall covering)

12-in. smoothing
brush

Wall covering
trimmer, utility
knife or single-
edge razor blades

Dropcloth

Corner and seam
rollers

All tools required
for wallpapering
are available at
well-stocked paint
and wall-covering
stores.
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1. Measure the distance
around room at baseboard.

2. Measure wall height from
baseboard to ceiling.

3. Find number of rolls you
need in chart (right). For
example, if room is 8x12x16
ft. with a door and window
(as sketched above):

4. Add room dimensions
around baseboard:
124+12+16-+-16=56 fi.

5. Find 56 in first column
of chart.

6. Find number opposite
56 in applicable wall-height
column (8 ft.): 14 rolls are
needed.

7. Compute square feet of
window-door openings and
trim, deduct proportionate
number of rolls;
case, deduct one roll for
door and window—13 rolls
are needed to cover the
walls.

8. Before you paper a ceil-
ing, use column at far right
to estimate the number of
rolls needed—eight in this
case,

ROOM ESTIMATING CHART
Around | Rolls for Walls in | Border| Ceiling
Room |Room With Height of | (yds.) | (rolls)

(ft.) g’ L 10
28 B B 10 1 2
30 B ] 10 1 2
a2 ] 10 10 12 2
34 10 10 12 13 ]
36 10 10 12 13 ]
38 10 12 12 14 4
40 10 12 12 15 4
42 12 12 14 15 4
44 12 | 12 14 15 4
45 12 14 14 17 [
48 14 14 16 b I -]
50 14 14 16 18 1]
52 14 14 16 19 -]
54 14 16 18 18 6
56 14 16 18 20 B
58 16 16 18 4| ]
&0 16 18 20 21 8
62 16 18 20 2 8
64 16 18 0 2 B
66 18 20 20 s 10
] 68 1| 20 | 22 24 10
in this 70 1| 20 | 22 | 25 10
T2 18 20 2 25 12
T4 20 22 22 26 12
76 20 22 24 Fi 12
T8 20 2 24 Fi 14
80 20| 2| 25 28 14
a2 2 24 26 29 14
B4 2 24 26 a0 16
BE 22 24 26 30 16
88 24 26 28 n 16
80 24 l 26 28 a2 18




Types of wall coverings

and adhesives

Prepasted wall coverings are pop-
ular with do-it-yourselfers because

CLIP-AND-SAVE KNOW-HOW

they save time and create consid-
erably less mess. They are avail-

able in most of the same designs
as unpasted wall coverings.
Unpasted wall coverings offer a

slightly grealer selection of pat-
terns and finishes, including both

flocked and foil coverings. Different

types of unpasted wall coverings
require different types of adhesive.
Use the chart at the right to deter-

mine the kind you need.
It is important to mix wheat

paste or stainless paste at least
one hour before you use it. Al-

lowance for this setup time makes
it easier to eliminate dry lumps.

Properly mixed, the paste will be
lump-free and have the consis-
tency of heavy cream.

]
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Dealing with old wallpaper

Don’t underestimate the importance of properly
preparing the walls to be covered. A professional
generally removes an existing covering as there is
always the possibility that it may work loose and
ruin the new job. If you do cover existing wall-
paper, make sure it's tight and smooth.

Cut an X in any air bubble and glue the paper
back with white glue. Corners should be cut from
floor to ceiling and reglued. Uneven spaces—
where paper has pulled off the wall in spots, for
example—should be filled with spackling com-
pound and sanded. Check the joints of existing
paper, fill with spackling compound and sand
smooth where necessary—otherwise they may
show through a new covering.

If there are two or more layers of paper on the
walls, remove them. The best way is to rent a

steamer. It's easy to use and you will have no
trouble if you follow instructions. Another way to
remove paper is by sponging the walls with hot
water and using a scraper. Keep in mind that the
wetlter the paper is, the faster it will come off.
When removing paper from drywall, take care not
to get under its layer of finish by mistake.

Some extra tips to make the job easier: Before
starting the soaking operation, spread many layers
of newspaper on the floor—remember that the
paper that comes off the wall will have softened
glue on the back, which can adhere to the floor,
necessitating another soaking and scraping. Light-
ly score crosshatch marks over the paper with a
utility knife (carefully so you don’t damage the wall
beneath); this will break the surface so that hot
water will dissolve the old paste faster.
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Preparing plaster and drywall surfaces

On unpainted plaster, make any needed repairs,
scrape out loose cracks and fill with spackling
compound (joint compound). Then apply a coat
of wall size. Painted plaster should be thoroughly
washed with detergent and water, rinsed with
clear cold water. Make sure no soapy residue is
left to dry on the surface. If necessary, remove
peeling. chipped or cracked paint with a wide
putty or joint knife and sand the surface smooth.
Repair cracks or holes with spackling compound,
sanding when dry. Dull a gloss or semigloss finish

on existing paint with a strong soda solution or
coarse-grit sandpaper; slick walls will not satisfac-
torily accept wall covering adhesives. On new
plasterboard, tape seams and apply compound
according to maker's directions. Set nailheads
without breaking paper (dimple with hammer),
cover with compound. Sand surfaces smooth when
dry. Use two coats if necessary. Prime walls with
oil, alkyd or latex primer-sealer; with latex, be sure
to allow curing time. Sizing surfaces lets you slide
covering in position, assures better adhesion.

Papering around
windows, doors

— 15T HHIP+2HD STRIP—

Doors and windows are han-
dled exactly alike, except that
a window means extra wall to

be covered below it. Make a

rough cutout by measuring from
the last strip to the window
casing and add Yz in. Measure

the same way from ceiling and
baseboard to trim. Remove the
cutout before applying paste.

Before wall covering is applied,

all switch plates and outlet cov-
ers should be removed and
wall fixtures loosened and pull-
ed away from the wall. Remove
fixture wall brackels after furn-
ing off power al service panel
and then disconnecting wires.
When the wall covering is in
place, cut an area slightly
smaller than wall plate so that
plate covers cutout completely.
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Hang the strip, press in around
casing and roll the joint with
the seam roller, trim excess
paper. Measure cutout size for
the second strip as for the first
and hang it, butting the first
strip, in the same manner. Press
and roll at joint with casing,
trim. If you have taken care in
cutting strips, pattern-matching
at doors and windows will pre-
sent no problem.
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Preparing and hanging the wall covering

Two rules of thumb: If you plan to paper all the
way around the room, hang the first strip along
the edge of a door or window. If there is a fire-
place in the room, center the first strip over it
and work in both directions from there,

On an ample-sized table—a 2x6-ft. piece of
%-in. plywood on sawhorses is fine—unroll the
wall covering and lay it face up. Measure out wall
height and add 6 in. allowance for trim. Lay the
second strip next to the first, match the pattern
and cut it to the same length. Lay the second
strip on top of the first and continue matching and
cutting strips in this manner.

When all strips are cut, turn over the stack of
paper. Apply adhesive evenly with a large paste
brush. Start at the center and brush toward the
bottom. For easier handling, leave a 1-in. strip at
the bottom unpasted. Allow about three minutes
far the paper to expand before you handle it. Now
fold the bottom half of the strip toward the center,
paste to paste, without creasing the paper. Stop
short of the center so that the fold you later make
from the top will be slightly longer than the bottom
one. Align the edges carefully. Apply paste to the
top half of the strip as to the bottom, wait for
paper to expand, and fold the top over to the
center. The 1 in. unpasted strip at the top should
overlap bottom edge folded up to the center.

To hang the paper, unfold the top section and
place the strip high on the wall, overlapping the

ceiling-wall joint by approximately 2 in., and align-
ing its edge with a vertical snapped with your
chalked plumb line. Give the upper seclion a
couple of strokes with your smoothing brush to
hold it to the wall. Then open the lower section.
When you are satistied with the paper's align-
ment, brush the entire strip smooth. Always brush
from the center toward edges to get rid of air bub-
bles. Trim off excess paper at baseboard and ceil-
ing joint and around doors and windows.

To hang the second strip, use the first as a
guide, matching the pattern and butting—not over-
lapping—the seams. Repeat the smoothing pro-
cedure, then roll the seam with the seam roller.
On flocked or embossed wall covering, seams
should not be rolled—instead, tap along the seam
with the tips of the smoothing-brush bristles.
Clean strips with a damp sponge immediately to
remove any paste on the surface, ceiling or base-
board. Hang remaining strips the same way.

To prepare a corner, measure from the last
sirip to the corner at ceiling level, midpoint and
baseboard. Add Y2 in. to the widest measure-
ment, cut a strip 1o this width, and hang it in the
usual manner; it will overlap the corner by Y2 in.
Snap a plumb chalkline over this overlap for use
as a guide in hanging the first strip on the other
wall of the corner. This technique will give you a
true wvertical even if the corner is not perfectly
straight. * ok

JANUARY 1974 8



How to work with

plastic pipe

lastic pipe is made from rigid thermo-

plastic materials that are, in many
cases, stronger than metal piping. Though
plastic installations are now accepted in
many localities, it is best to check with
local building authorities in advance.
Some local codes forbid the use of plas-
tic pipe for water pressure lines.

The most popular plastics for house-
hold plumbing are ABS (acrylonitrile
butadiene styvrene), PVC (polyvinyl
chloride) and CPVC (chlorinated poly-
vinyl chloride). PVC and ABS are used
mainly for DWV (drain, waste and vent)
systems, water and gas distribution and
as underground electrical conduit. CPVC
can be used for distribution of hot and
cold water under pressure. All plastic
piping systems have fittings made of the
same material as the pipe. These are
“welded” together with a brushed-on
solvent. As the cement dries rapidly,
work one joint at a time—and always
test-fit first. Do not mir two types of
plastic in one installation, and when ce-
menting, always read and follow manu-
facturers’ directions.

Art: Harold Johns

K -

Typical pipe adapters

Adapters permit transition from metal pipe and tubing
systems to plastic pipe. Nos. 1 through 4 are for use
with threaded iron pipe—1 and 3 for connection to
female fittings, 2 and 4 for connection to male fittings.
Elbow adapters, 3 and 4. are designed for close angle
connections and help where space is tight. as is the
case with in-the-wall plumbing. The copper tubing
adapter, No. 5, is nonthreaded.

Tools for working plastic pipe

You probably have most of the equipment you
need to work with plastic pipe. Basic tools in-
clude: 1) pocketknife, 2) miterbox and back-
saw, 3) tubing cutter with cutting wheel rec-
ommended for plastic pipe and 4) clean rags.
Do not use paper products to wipe solvents.

a2 POPULAR MECHANICS

Cutting plastic pipe

After measuring the length (or run) of pipe needed,
cut pipe to proper length, allowing for the distance
it goes into filtings. Though miterbox and backsaw
or tubing cutting are neatest, pipe can also be cut
freehand with hacksaw (Fig. 1) if your eye and hand
are steady. Tubing cutter, Fig. 1A, is rotated around
the pipe and tightened after every few revolutions until
the cut has been completed.



CLIP-AND-SAVE KNOW-HOW

Deburring the pipe

Burrs and ridges from cutting must be removed with
knife or tubing reamer (on cutter) so that ends are
smooth inside and out. Check fit next. Pipe should
enter fitting socket, but fitting should not fall off when
pipe is pointed downward. Next, remove surface
gloss from both pipe end and inside of socket with
either fine sandpaper or a cleaning solvent made
specifically for the type of plastic pipe used.

NO BEAD, NEEDS MORE CEMENT, COULD LEAK

UNEVEN BEAD, NEEDS LITTLE MORE CEMENT,

)

<
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Applying solvent cement

Using a narrow brush—width equal to Y2 pipe diame-
ter—apply thin coat of cement on pipe end. Dip the
brush again and apply a thin coat to the socket. Dip
once more and recoat the pipe end. Push pipe and
fitting together and give joint a quarter turn to spread
cement evenly; adjust for proper angle immediately.
Hold together for at least 15 seconds, then wipe off
excess cement.

Three cementing faults are depicted at the left.
Wait an hour—overnight is better—before filling sys-
tem with water. Check new work for leaks immediately.
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Still safer
than driving?

Ignorance helps to keep 100 million
Americans grounded, says this
airline pilot. You're 13 times

safer riding in his plane

than in your own car.

by Robert Ford

In terms of airline safety, 1972 gave prom-
ise of being an outstanding year. Then
came December.

Early that month, a Boeing 737 crashed
during approach to Chicago's Midway Air-
port, with a loss of 45 lives.

Two weeks later, a DC-9 lifting off in
dense fog from Chicago’s primary airport,
O’Hare, struck a taxiing Convair 880. Nine
passengers were killed.

Then just after Christmas, a brand-new
Lockheed 1011 crashed into a swamp while
making an approach at Miami. Fatalities
totaled 101.

The 155 lives lost in these three crashes
brought the year's fatalities to 160. Even
80, 1972—the most recent year for which
complete figures are available—turned out
to be one of the safest on record.

There are several ways to measure air-
line safety, but no single satisfactory way.
You can base a rate on the total number of
passengers flown, on the number of fatali-
ties per 100 million passenger-miles flown,
on the number of trips safely completed, or
on the revenue plane-miles logged.

All types of operations by all scheduled
airlines must be included—from a Frontier
Airlines hop between Durango, Mexico, and
Alamosa, Colo., to a Pan Am nonstop from
New York to London, The National Trans-
portation Safety Board is the government
agency that keeps these records.

The numbers involved are unwieldly. In
1972, some 192,770,000 passengers were car-
ried on 5,049,000 flights; 160 passengers
were killed in five separate accidents.
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Firemen remove victims from
the gutted wreckage of a DC-9
jet that clipped the tail of
another plane on takeoff from
Chicago's O'Hare Airport. Nine
died in the accident,

A landing attempted in dense
fog brought disaster to a DC-9
coming into Boston last July,
Pieces of the jet (left) were
scattered along seawall. There
were B8 fatalities.

Forty-five persons died—two
on the ground—when a Boeing
737 (far left) crashed into a
Chicago residential area. In-
vestigators said the probable
cause was pilot error.
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Modern airliner is designed to be safe and to fail safely

Pilots are trained and checked out in simulators such
as this one used by American Airlines. Simulators can
duplicate every type of flight condition. Realism is
enhanced by system that projects images of runways
and terrain on screen in front of windshield.

If you figure the number of safely com-
pleted passenger trips as a percentage of
total trips, you get a safety figure for '72
that's close to perfeet—99.9999.

Perhaps a more meaningful measure is
the rate of fatalities per 100 million passen-
ger miles (a passenger-mile is one passen-
ger carried one mile). In 1972 this rate was
0.10, down from 0.12 in '71.

This gauge shows that airline travel in
the Seventies (so far, at least) is three
times safer than it was in the Sixties, four
times safer than in the Fifties, and 24 times
safer than in the Forties.

All well and good, but how does air travel
compare with other ways of getting there
when it comes to the mathematical chances
of arriving intact? On the whole, the bus
and train remain the safest forms of inter-
city transport. During the 1960s they were
about twice as safz as the airliner; in 1970
the airline rate was better than those for
rail or bus.

But plane-bus-train comparisons require
dealing with numbers carried to four deci-
mal points. With the fatality rate so close
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One of the latest to be put in service is this DC-10
simulator, shown here soon after installation at Na-
tional Airlines' Miami facility. Current simulators, con-

trolled by digital computers, are more versatile than

garlier, simpler models.

to the vanishing point, a single accident can
upset everything.

But since 1940, the airliner has been a
far safer vehicle than the automobile. In
1972, for example, it was about 13 times
safer.

These days people tend to be leery of sta-
tistics—even those collected by a govern-
ment agency with nothing to gain or lose by
the results. The conviction that flying—all
of it—is dangerous is in part the reason
why half the American population has never
been off the ground.

Airline crashes tend to receive far more
attention in the press than the bare facts
deserve. An accident causing a dozen pas-
senger deaths can be front-page material
for days, while car accidents claiming ten
times the number of lives do not make much
of a splash. When 155 people died in air ac-
cidents during 22 days of December of 1972,
no newsman—to my knowledge—tried to
keep matters in perspective by noting that
2100 lives had been snuffed out on highways
during the same period. It may be that auto
deaths—over 50,000 a year—have become a




mere commonplace while air crashes are
still dramatic events.

Within the industry, such inequity is
viewed with indulgence. So are the score of
books published in recent years which claim
that air transportation is sitting on a pow-
der keg with a short fuse. The authors
write about our antiquated airways system,
take the Federal Aviation Administration
to task and make dire predictions.

It is not so much that the revelations in
these books are untrue but that the recom-
mended safety proposals are unrealistic. To
bring about the changes and improvements
demanded by these writers would cost bil-
lions. Where's the money to come from, not
to mention public support? New airports
and updated radar do not rank high on the
average taxpayer's list of national priori-
ties.

The layman who fears flving and finds no
comfort in statistics may be ignorant of the
many reasons why air travel is safe. It's not
luck, as he often imagines. The modern air-
liner is designed to be safe, and to fail safe-

ly. This “fail safe” approach anticipates
that every system and component of an air-
liner will eventually fail in service, no mat-
ter how carefully built and maintained, and
provides one or more alternate ways to con-
tinue flight.

The failure of an engine during takeoff,
the most eritical time of every flight, is no
cause for alarm. The ship can climb to a
safe altitude, no matter what its load, and
fly to a point 1000 miles away, if necessary.
The complete loss of power from a jet en-
gine is so rare that the average pilot never
experiences such an emergency except dur-
ing the routine checks when he must prove
his ability to handle an “engine out” at
lift-off.

Hvdraulic and electrical systems are de-
signed to overlap in the event of a failure.
Should all hvdraulie fluid leak out of a Boe-
ing 707, for example, wing flaps can be
lowered electrically and the landing gear
manually. Normal engine reversing should
provide sufficient ground deceleration; if
not, emergency air braking is available. The

(Please lurn to page 184)

A Pan Am technician uses an elec-
tronic borescope to probe the internal
workings of a turbofan engine used on
the Boeing 747 superjet. Each such en-
gine has several borescope poinls to
allow mechanics to make an inspection
without taking the engine off a wing
and disassembling il.

Test cell allows Pan Am technicians to
“runup” engines that have been over-
hauled. The test cell can simulate vari-
ous aircraft conditions and insures
that an engine that's reinstalled is
ready for flight. This eliminates need
to put the engine on an aircraft and
test it in actual flight.
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The ‘Outback’:

Build-it-yourself camper
for compact pickups ;

our imported pickup, whether it be a

Datsun, Toyota, Courier, Mazda or Luv,
no longer need serve as just a compact
truck. Thanks to the “Outback,” it can now
pinch-hit as a sporty weekend camper when
yvou fit it with this lift-on-off cover or shell
which vou can build yourself from full-size

patterns or a kit of parts. The nifty little
camper is shown here on a Courier pickup.
You have a choice of a 20 or 28-in.-high
model. The 20-in. one is cab high, while the
28-incher is perfect for overnight camping
or extended carrying capacity.
The least expensive kit, called the Basic

Low-cost pickup camper shell designed especially for the
popular import trucks is available in kit form.
How-to-order information is included in the text.
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1. Walls are framed with 1-in. members over
full-size patterns. The wvarious structural
members are joined together using cor-
rugated fasteners included in kit.

2. The opposite sidewall is assembled di-
rectly on top of the initial one to assure
their being exactly alike. At this stage, it's
easier to work on the ground.

3. After cutting prefinished interior paneling
to fit, surfaces are coated with glue and
panel is permanently applied using drive-
screw nails that come in the kit.

4, Back wall ol the pickup shell is also
framed with 1-in. pine and then covered
with prefinishing paneling. Opening is for
the door which is a full 54 in. wide.

5. To assemble the back and sidewalls,
transfer the work to a pair of sawhorses
fitted with several planks. Screws are used
to fasten these parts together.

6. Front and roof are framed for openings,
necessary beams are fastened in place be-
fore assembly to cover. Roof is fastened at
bottomn, gradually bent over top.

7. Solid blocking is installed between the
beams. At the front, a contoured block is
used, cul to the curve al the forward por-
tion of the pickup cover.




Bargain, includes aluminum-skin parts pre-
finished in gleaming white, roll-formed with
all “Pittsburgh’” seams installed, drip mold-
ings predrilled for easy installation, putty
tape and plated skin fasteners, plus corner
beading (gimp) for all interior wall joints.
The 20-in. model sells for $60, the 28-in. for
$69 f.o.b.

1. The aluminum covering is pre-finished patterned
sheets. The first sheet applied is the uppermost one.
2. The lower piece of aluminum inserts into a “Pitts-
burgh” type seam in the initially applied piece. 3. The
aluminum is fastened only around the outer extremities
with the lower portion bent under the cover at the
bottom. 4. The front and top aluminum is in a con-
tinuous factory-joined roll and is started at the base
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The Complete Kit provides window frames
and additional parts—everything you need
for building the cover except the wood and
glue. The 20-in. version sells for $110, and
the 28-in. is priced at $119. Available as an
optional extra is a full-width custom door.
Plans and patterns sell for only $6.95 post-
paid.

of the front wall and rolled back over the top. 5. Open-
ings can be cut out with a router equipped with a
panel bit or a sabre saw fitted with a metal-cutting
blade. 6. Trim molding in the form of an aluminum
drip strip covers the lapped junction of the side and
roof aluminum covering. All required metal parlts are
prefinished white. On the 28-in. model, there is a
dark wood-grain lower band.



The wood required can be bought at any

lumberyard, and the step-by-step instruc- ‘Qutback’ Specifications
tions which come with the plans will make

the assembly relatively simple for any Length (overall) ....... 80-in. maximum
handyman. Plans and kits can be purchased Width (overall) ........62-in. maximum
from Glen-L. Recreational Vehicles, Dept. Height, interior ........... 20 or 28 in.
PM, 9152 East Rosecrans, Bellflower, Calif. Height, exterior .......... 22 or 30 in.
90706, WRE AWBIGIE - .oz oeis cntmns 100 to 200 Ibs.

Vehicle requirements: Any standard im-
ported pickup truck with nominal 6-ft.
bed. Variations can be made with plans
and pattern package to suit virtually any
similar size or type of truck.

Prices mentioned in the text are f.o.b.

7. Windows are bedded in putty tape to pre-
vent water leaks. Excess putly is pushed
into the window surround; and excess re-
maining is scraped off for neat appearance.
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|’-[".1|ureni:5Ir years ago private flying was sup-
posed to be dead, killed off by growing
crowded
soaring costs and the general impracticality
of owning your own airplane on a 50-foot
suburban lot. Then a startling thing began
to happen. Sport aviation took off like a

commercial aviation, airlanes,
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rocket to the moon, and today it's become
one of the hottest new hobbies around.
Largely responsible for the booming in-
terest in flying-for-fun is the rapid growth
of the homebuilt movement, spurred on by
the Experimental Aircraft Assn., an organi-
zation of do-it-yourselfers dedicated to pro-




1. Nostalgic reminder of the old days is this perfectly
scaled-down replica of a Curtiss P-6E Hawk, an Army
pursuit ship dating back to the mid-30s. One of many
biplane designs to show up this year, it's powered by
a 130-hp Lycoming, cruises at 120 mph, has overall
length of 16 feet and wingspan of 17 feel. Called Tiny
Hawlk, it was built by John S. Hill of Enid, Okla.

2. One of hottest new homebuills, sleek low-wing
monoplane at top right cruises at 220 mph, can hit up
to 300 mph all out. Fully aerobatic, tandem two-Seater
features retractable tri-gear, is powered by 285-hp
Continental. Length is 221: feet; wingspan, 20%: feel.

3. Souped-up Skybolt has more power, shorler wings
than prototype, giving it a faster roll rate for agile
aerobatic maneuvers. Engine is 200-hp Lycoming;
cruise speed, 135 mph; rate of climb, 1600 feet per
minute. Wings span 22 feet—two feet less than original
—and sport four ailerons for quick control. Modified
design is the work of Dick Blair of Vincentown, N.J.

4, Peeling off in smart bank, flashily painted "Dude”
is slightly modified version of popular Stephens Akro.
Fully aercobatic, midwing single-seater cruises at 180
mph, climbs 3000 f.p.m., is hot competition performer.

5. New Formula Vee racing class is spawning a grow-
ing number of VW-powered midgets like two sporty
jobs at bottom right. In background is Sonerai |, a
slicked-up rework of Jeanie's Teenie built last year,
showing what a little imagination can do. New this year
is Sonerai Il (front), a two-place tandem “stretched”
version with VW power and cruise speed of 135 mph.

6. Twin-tailed Mini Coupe has 60-hp VW mill, low stall
speed of 43 mph for barmnyard landings and takeofls.
Complete kit, less engine, is $1795 from Chris Tena
Aircraft, 3700 24th Ave., Forest Grove, Ore. 97116.

Photos: Howard Lewvy




moting safe, low-cost aircraft construction
within the scope of home shop tools and
skills.

Every year the EAA holds an air meet
in Wisconsin called the “Oshkosh Fly-In.”
At the first Fly-In, held in 1953, some 20-
odd homebuilts showed up. By the time of
the most recent meet, the number had sky-
rocketed to 1120. EAA members now exceed
80,000, with 450 chapters in 53 countries
all over the world.

So fast has the hobby grown that more
than 4000 homebuilts have been completed
and flown in just the past few years, and
another 10,000 are under construction. A

Believe it or not, war-surplus aircraft wingtip tank
forms fuselage of this tiny 65-hp single-seater—same
tank used in PM's Two-Man Sub (page 94, June 'T1
PM). Sporting flaps and speed brakes, the Hawk is 15
feet long, has wingspan of 20 feet, can hit 146 mph.

Midget Mustang incorporates such sophisticated fea-
tures as folding wings (right, above) for road travel
and electrically operated retractable landing gear.
Powered by 100-hp Continental, it cruises at 160 mph,

has top speed of 230, can climb 1200 f.p.m. Length is
16 feet, 10 inches; wingspan, 18 feet, 10 inches. Built
by Llioyd Butler of Norwalk, Ohio, it won Grand Cham-
pion Custom-Built Award at last Oshkosh Fly-In.

it's a Sidewinder, but if you don't
recognize it it's bacause this latest
varsion features retractable gear,
giving it a slick new racy look as
well as upping cruising spead 20
mph to 180. The side-by-side two-
seater has 25-foolt wingspan, 125-
hp Lycoming powerplant.

Ona ol easiest to fly is this low-
stall, spinproof Zenith with elec-
tric flaps and all-moving one-piece
rudder and elevator. Dual controls
have novel single centered stick
shared by both pilots. On 100-hp
engine, ship cruises at 130 mph,
lands at 53 mph, climbs B0O f.p.m.
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Needle-nosed beauty, still under construction, will soon
be available in kit form for home assembly. Dubbed
the “"Eos,” it comes with 55 or 70-hp engine, can hit
up to 200 mph, climbs more than 2000 f.p.m., has re-
tractable tri-gear, is a “hot" performer.

sampling of the newest and most exciting
is shown on these pages. In future issues,
Popiular Mechanics will bring you more de-
tailed information on many of them. Some
can be built from available plans, some
from handy kits sold ready to assemble into
finished planes.

The reason for the success of the home-
built movement is that for any do-it-yvour-
self activity-you get something by doing
yvour own work that would otherwise be
impossible to obtain. The average home-
built costs no more—and in many cases
less—than what most people spend on a

(Please turn to page 176)

Super-aerobatic sport plane above is an original de-
sign by members of the Experimental Aircraft Assn. in-
tended for advanced competition performance. Called
Super Acro Sport, it's an oulgrowth of EAA's earlier

Acro Sport, boasts a faster airfoil and added power—
200 hp against 180 for the Acro. Like the Acro, the
newer, speedier Super Acro is a four-aileron, single-
seater bipe. Plans for both are available from EAA.

Latest Bede homebuilt is BD-6 (upper left), a low-
power, more simplified version of the BD-4 and 5
designed for easy construction and handling by be-
ginning pilot-builders. With 55-hp engine, the high-
wing single-seater cruises at 140 mph, has flaps
and low stall speed of 50 mph for short-field op-
eration. Kit, with engine, sells for $2200. Imp (lower
left) is radical new design with inverted V-tail giv-
ing it strange "upside down" look. Intended for
road towing on its own wheels, it has folding wings,
retractable tri-gear, pusher prop with 120-hp engine.
Unusual “shoulder-wing" craft (bottom) has high-
level foward cockpit for good visibility in all direc-
tions. Called Whistler, the little 70-hp, VW-powered
“pea patch’ plane has a cruising speed of 90 mph,
lands at 42 and seats two side by side.

|




New boats for’74

Flashy mini-runabout, Hydro Stream Hustler (at top)
from W.E. Pipkorn Industries, is an 11-foot tunnel hull
rated for 25 hp that can do over 28 mph with a Merc
20. Glasspar G3 (above) can take up to 95 hp pushing
her 14 feet. Favored for towing water skiers, the
speedster can also carry a load of 1150 Ibs.

Fancied up for fishermen, this 14-foot john-boat from
MonArk's new line is one of 35 aluminum flat-botioms,
semi-Vs, canoes, workboats and runabouts, plus 10
fiberglass models from the Monticello, Ark., firm.
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Prmeamn previews and boat
shows indicate that spring wa-
terways will sport new craft that
are more powerful, colorful—and
costly. Larger hulls, 15 feet and up,
will be of fiberglass; smaller fish-
ing craft and cartoppers likely of
aluminum or plastic. Well-made in-
flatables will grow in popularity.

The outboard horsepower steeple-
chase will take on new heat once
expected changes are made by race-
sanctioning groups to allow big
(over 100-cu.-in.-displacement) de-
velopment motors to compete again
in unlimited classes. Small mills are
enjoying big acceptance as added
power for bass boats, trolling,
emergency extras plus all-around
push for smaller craft. Water-jet
drives are an option in many boats
as more enginemakers introduce
somewhat improved squirt models.
Stern drives lead the power parade
in colder waters, but there is a swing
to V-drive inboards down where the
seas are salty, warm and corrosive.

We predict growth of twin hulls

Chris-Craft's neat fiberglass 25-foot Express
Cruiser (above) has seakindly ofishore hull,
sleeps four, draws only 27 inches, offers
200-hp inboard engine, many options.




Glastron's biggest s0
far, the handsome new
V-254 Caribbean Com-
mand Bridge model has
choice of single or
twin 1/0 engines. Dual
control stations, on
flying bridge and in
cabin provide big-boat
maneuverability in a
trailerable model. The
craft sleeps two, has
optionalgalley/dinette.
Other models are V-250
Cruiser,V-253 Hardtop.

Inflatables, like new Sears Ted Williams six-man
Super Strong being tested by Ted, are growing in
popularity. Sears also has two, four-man-size models.
Boston Whalers keep growing biager. Newest is
Revenge 21 (below) with open cockpit for fishing
and cuddy cabin forward. Similar is Revenge 19.

Tunnel-hull look is feature of Dolphin Corinthian
from Dolphin Sport Craft, North Chicago, Il
The 17-footer has been timed at 40 mph with
85-hp outboard. Runabout is rated for 150 hp.




for sail and power alike. Catamarans add to
planing speed for windjammers, though they
can be more tricky to bring about. Tunnel
hulls with twin sponson keels tend to reduce
water friction and are showing up in plea-
sure craft as well as racing designs. But
offshore where waves can lump up, deep-Vs
still appear to be best. * ok

Wellcrafi’'s Nova 21 is new slightly smaller model of
style leader Nova 24. A deep-V offshore hull but with
twin bunks forward, craft is rated for twin 140 1/0s.

Convincer Model U is Ouachita’s name for 16-foot

family and fishing boat. Rated for up to 95 hp, it comes . gjjverline Nantucket, designed by offshore racing
in five colors and assorted fixture options. champion Jim Wynne, provides seakindly hull, deluxe
instruments, low engine placement, high performance.

L3

Deep-V with a cuddy cabin, this new Glasspar V231 is

a 23-footer with 8-foot trailerable beam, offshore
capabilities and power from a stern-drive 188 Merc.

Commander Express Cruiser with fiberglass hardtop  Sizzler catamarans, from Great Lakes Sports, Cleveland,
from Larson, new 21-footer with dinette, bunks in Ohio, are now available in Ski-16, Super-16 and Seafire
forward cabin can mount 225 OMC 1/0, carry 2100 Ibs. 18-foot models that also offer platform-power action.
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Outdoors America
“u insi_de Russia

ear we take for granted is collecting crowds in the
Soviet Union. An exhibit titled “Outdoor Recreation
—USA" is making a year-long Russian tour sponsored by
the U.S. Information Agency and 187 cooperating Ameri-
can firms, government agencies and individuals.

A good look at a real ATV, sailing surfboard, snowmo-
bile, scuba regulator, hang glider, backpacker's freeze-
dried food assortment or a motor home should make U.S.
recreation more understandable. Brand names like Chris-
Craft, Voit, Coleman, Thermos, Bernzomatic, Cypress
Gardens, Remington, Winchester and Evinrude are among
the many represented. Displays include sports of all sea-
sons, National Park tours and even the computerized res-
ervation systems of motels. And equally important,
according to U.S.ILA., are 22 Russian-speaking young
U.S. guides who help explain our sports.—Bill McKeouwn

Sailboats—Snark Sunflower, AMF Alcort
Sunfish (right)—and Chrysler 154 Courier
runabout are examined by young Rus-
sians. More water exhibits came from
Old Town, Hobie, Mad River, Stowboat.

Recreational vehicles showing our way of
traveling are Winnebago Chieftain (above),
Ford LTD and Pinto wagons, Dodge con-
vertible, Playpac travel trailer, Skamper
folding hardtop camper, Jeep Wagoneer.

Winter action displays have Arctic Cats
(above left) and Skiroule snowmaobiles,
skis, snowshoes, sleds, iceboats, plus the
latest in cold-weather gear from Sears,
L. L. Bean, Hecht, Arctic Cat and others.

Pedal and power bikes attract attention
in Russia just as they do here. Alsport
Tri-Sport three-wheeler, a Rokon Trail-
breaker, Attex ATV, Raleigh and AMF
Wheel Goods bicycles prove popular.
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A long way
from popping
wheelies!

In the wide world of
motorcycle competition

you can choose to run

any conceivable kind of
race—slow, fast or up to your
hubs in mud—but you’ll need
more skill than it takes just

to lift a front wheel on

your neighborhood street.

by Charles R. Self Jr.

In motocross competition, a
rider must beat a long, hard,
dusty trail to victory. This type
of racing is fast becoming one
of the most popular spectator
sports in the United States.

orget baseball. Motoreycling is the na-

tional pastime in the United States.
Twenty million bikes are the proof. With
the astounding growth of the motorcycling
population in this country has come an
equally astonishing growth in the popular-
ity of motoreyele competition of all kinds.
More than half the riders are unlicensed
and do not use the roads at all—many com-
petition riders never bother to get road li-
censes. Many noncompetition riders just
don’t want to ride on the roads—over 50
percent of the motorcycles sold this vear
will be off-road models, only minimally if at
all suited to road use.

So the huge numbers of interested peo-
ple are there. And a great many of these
riders, whether expert or novice, go to races
which are sanctioned by the American Mo-
torcycle Assn. (AMA). Many people who
wouldn’t ride a motoreyele on a bet also go
to races.
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The variety of competition is staggering.
Road racing. Mile. Half mile. Short track.
Motocross. Desert racing. TT (steeple-
chase). Enduros. Observed trials. Hill
climbs. All are increasing in popularity. And
each differs markedly from the others
(with the exception of mile, half mile and
short track) unlike auto racing in which the
major difference is often the size and power
of the cars.

Equipment differences are important in
motorcyeling, too. Gone are the days when
a National Expert could take his BSA 500
to Daytona, change the gearing and have a
shot at winning—sans fairing, almost dirt
tracking the corners, longhorn handlebars
clanging against other machines. Now the
sliding machines are saved for the dirt
tracks, and the road racers are sophisti-
cated 100-hp bombs, weighing in at about
350 pounds and frightening to listen to
and watch. Top speeds are now touching




-

170 mph, and lap speeds over 100 mph on
tight tracks are common.

Yet, for all this, road racing takes up
only about one-fourth of the two dozen or
so Grand National Trail races each year.
Dirt track—mile, half mile, short track—
requires high horsepower, too, but a dif-
ferent machine must be used. The rider will
be broadsliding the corners, not usually top-
ping 130 mph in the mile, and fairings are
not important. What matters is having a
good amount of steering lock and long, high-
leverage handlebars. Now each type of
racing requires a different motorcycle. Gone
also are the days when a top rider, AMA
No. 1 for the year, was lucky to take
$10,000. Now the total for No. 1 is almost
sure to top ten times that amount.

Some motoreycle competition doesn’t in-
volve high speeds at all. Observed trials—
the art form of motoreycling competition—
seldom requires speeds over 10 mph. The

art is in getting over the worst ground in
the world without ever stopping or putting
a foot down for support!

The Grand National Trail

Basically, three types of racing make up
the American Motorcycle Assn. Grand Na-
tional Trail: road racing, flat track (both
mile and half mile) and TT races.

Road racing

This is the worldwide motorcyele sport
most familiar to the average nonrider and
one of the most colorful and exciting be-
cause of the grace, power and speed in-
volved.

Road racing under AMA rules is in two
classes: up to 250 ce (360 ce with four-
stroke engine or two-stroke single) ; and up

Road racers wind down through the ”curk;cregx"—a
series of quick esses in the Laguna Seca circuit.

to 750 cc. Novices are limited to the light-
weight class; national experts run the big
machines. Fairings are used to cut downm
wind drag and extreme angles of lean are
the order of the race as riders jockey for
position in and out of turns. Most such
road races (all in the United States and
Canada) are now held on special courses.
Soon, all open-road courses will disappear.
The Isle of Man is the site of a Tourist
Trophy race over 36 miles of its roads (per
lap!) each year.

Horsepower figures are not generally
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available, but the big machines can pro-
duce 90 to 110 hp, with top speeds around
175 mph in the straights—often not much
slower in banked curves! Smaller bikes will
run over 145 mph flat out, depending on
gearing. Mistakes can be painful—Mert
Lawwill, 1969 Grand National champ blew
a tire at over 140 mph on the banking at
Daytona during tire tests. The resulting
crash did a fair country job of messing up
his left arm and hand. He’s back now, rank-
ing No. 4 for the 1973 season, but the fight
for AMA No. 1 plate for 1974 is over:
Kenny Roberts on a Yamaha sewed it up.

Great brakes—usually dual discs in front
and a single dise in the rear—have made
the monster racers safer than ever. So has
the great advance in suspension art. Muf-
fling is not yet required for road racers. So
engine tuning to the nth degree is the rule.
AMA-sanctioned championship events must
be 50 miles or more in length—all are at
least 75 now. Expert and Junior riders can
also ride in the combined lightweight race.
Novices must run only the lightweight
class, but get a separate race.

The AMA National Championship stand-
ings for the season determine riders’ plate
numbers for 1974. Here are the top 20: 1.
Kenny Roberts, 2. Garry Scott, 3. Gary
Nixon, 4. Mert Lawwill, 5. Don Castro, 6.
Rex Beauchamp, 7. Dave Aldana, 8. Dick
Mann, 9. Jim Rice, 10. Ken Carruthers, 11.
Gene Romero, 12. Yvon Duhamel, 13. James
Evans, 14. Gary Fisher, 15. Scott Brelsford,
16. Randy Scott, 17. Chuck Palmgren, 18.
Steve Baker, 19. Dave Sehl, 20. Terry
Dorsch.

Roberts set a new high with 1959 points:
previous high was Mark Brelsford with 1483
in 1972, Mark has been recovering from a
bad spill he took early in '73.

The top five bikes and points are: Yamaha,
2746; Triumph, 1633; Harley Davidson,
1460; Kawasaki, 1132, and Suzuki, 741.
Flat track

Mile and half-mile racing on dirt flat
tracks is the heart of the Grand National
scene. It’s also a heart stopper for the spec-
tator with its screaming, thundering slides
and high speeds—especially in the mile.
The riders are on 750-cc machines (or over
251-cc according to the rules). Novices are
limited to 250-cc multis (two-stroke) or
360-cc singles (two-stroke) and multis
(four-stroke).

All machines must be muffled to 92 dec-
ibels on the A scale—still loud enough to
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make the noise part of racing, but not so
loud as to wreck the ears of riders, spec-
tators and neighbors.

Speeds in these races, as in all others,
depend on the courses, Some courses are a
great deal faster than others, while the
others are more spectacular because of the
styles they allow. A “blue groove” track can
be boring—or as boring as any race can
be where the rider is touching 100 mph in
the curves with a concrete wall on the out-
side! Riders on groove tracks usually have
to stay pretty close to a single line or they
lose speed badly in the corners.

On the looser surface tracks, spectacu-
lar slides are more usual, with more pass-
ing in the curves, since there is little dif-
ference in speed up high or down low on
the curves. It's this passing in corners that
make the looser surface tracks more excit-
ing for spectators. The riders ram down the
short straights in a wind-cheating crouch,
suddenly sliding forward on the seat as the
corner comes up. The left leg goes down and
the racer rams the handlebars to the left,

Fancy flat tracking is an easy exercise for Mark
Brelsford, who ran the AMA No. 1 plate in '73.

throwing the machine into a thundering,
dirt-throwing slide at 100 mph, with an-
other man right beside, possibly with that
other rider’s handlebar grip almost in his
belly!

No fairings. Minimal brakes (not used
except to set up for the corners). Fantastic
skill. Edge-of-the-seat racing for the spec-
tators. That's at least part of the reason
that half of the 24 Grand National races
for 1972 were miles or half-miles. Eight of
the 19 events for 1973 followed the pattern




and even more—back to the 50 percent mark
or better—are scheduled to go on in 1974,

Short-track rar;lr_lg -

This is similar to flat-track racing except
that the machines and tracks are shorter.
The courses must be no longer than 2250

Short tracking indoors at Houston, almost laying down
his Yamaha, is Kenny Roberts, No. 1 plate for '74.

feet measured from the pole. All two-stroke
multis are limited to 250 cc and other equip-
ment can be no larger than 360 cc.

TT racing

TT racing again demands slightly differ-
ent configurations in the machinery: Expert
and Junior riders are limited(!) to ma-
chines up to 900-cc displacement. Novices
face the 250/360-cc restrictions otherwise
imposed. Experts may run in lightweight
(0-250-ce) or heavyweight (251-900-cc)
classes, though if a lightweight class is not
scheduled, the event must be held as an
“open,” which allows any size motorcycle
up to 900 ce. The course will have both right
and left-hand turns, and a hill or jump if
at all possible (I've never seen a TT course
without a jump). Course width must be no
less than 15 feet at any point.

Speeds in TT races will vary, possibly
more than in any other Grand National rac-
ing. Slow corners must be negotiated, some-
times at 15 or 20 mph, while high-speed
straights can see 100 mph or more depend-
ing on class and length. Good brakes and
smooth gearboxes are essential as strong
slowing action and fast up and downshifting

Scrambles TT jump at Schenectady is all in a day's
sport for Gordon Kirby on a 175 Ossa Stiletto.

are very important in staying upright and
winning. Most TT courses are hard-surfaced
dirt.

Motocross

One of the fastest growing sports in the
country is motocross. Five years ago, the
purses were in the $800 range, and there
wasn’'t an American rider around who had
any chance to whip even the mediocre Eu-
ropeans at MX (after all, they invented this
particular form of punishment). For 1973,
the AMA sanctioned motocrosses with priz-
es up to $18,000.

The purses still aren’t in the range of
motoreyele road races, but they soon will
be. When Marty Tripes, 17-year-old Honda
team rider, won his second Los Angeles
Coliseum of Motocross this year (his first
win was also his first race as a pro—at
16!), he did it in front of 40,000 spec-
tators. From the days of Barry Higgins in
the East and John DeSoto in the West, fac-
tory teams have grown much larger and
stronger: Brad Lackey (top 500-ce Ameri-
can for 1973) ; Jim Pomeroy (the first, and
to date only, American to win a European
Grand Prix—Barcelona, Spain, Apr. 8, 1973,
and it was his first 250-cc Grand Prix
ride!); Jim Weinert; Mike Runyard; Gary
Jones (top American, 250 cc) and many
others now—as well as Barry and John who
are still riding.

Motocross is a relatively simple sport:
A course of about one mile is laid out over
the terrain available. There will be hills,
jumps, potholes, washboard ripples, off-cam-
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ber turns, possibly one high-speed straight,
much mess and a lot of dust or mud. The
guy who gets around fastest in either two

Motocross champion, Roger de Coster of Belgium, hangs
ten on uphill bend with thousands of fans watching.

or three heats wins overall. That's it. The
heats are called motos and will be 30 min-
utes long if there are three and 45 minutes
long if there are two (which is the usual
international Grand Prix style).

The motorcycles have close-ratio gearbox-
es, powerful yet relatively flexible engines,
immensely strong frames and good brakes.
The bikes are narrow at the tank and seat
—it’s always necessary for the rider to
clamber around to maintain control and
the narrowness makes the clambering easi-
er. Tires are huge knobbies. Total weight
of most competitive MXers is about 215
pounds or less, Many are now down in the
190-pound range and grinding out a reli-
able 30-34 horses. Acceleration is startling
to say the least! Top speed isn't unusually
high—low gearing is needed to get around
wet, steep, messy courses.

Actual top end is no more than 80 or 85
and the bike may hit that speed in about
one race out of five. The thrill is in the
superb action at what we today consider
low to moderate speeds. But don't fall off at
50. Bones still break, no matter how dis-
torted our sense of speed has become since
10 mph was thought frightening—not all
that long ago. Motocross is one of the
most rewarding styles of competition from
the spectators’ viewpoint: You can get with-
in a few feet of the action and a single
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good spot may provide a view of as much as
75 percent of what’s happening.

Enduros

Motorcyveles which ape motocross bikes in
looks are used in another off-road event:
enduros. The bikes seem similar but there
are differences: Transmissions are no long-
er close-ratio, but develop long leaps be-
tween gears. Engines are detuned, with
250-cc bikes rated at 24 to 28 hp. The bikes
are heavier, because skid plates under the
engine cases have been added, as have lights,
a larger tank and seat and, usually, wider
handlebars. Considering engine tuning,
though, it needs remembering that a de-
tuned Ossa SDR (enduro bike) grinds out
24 hp, while the soon to be available Ossa
Phantom (motocross) has about 33 ponies.
Both engines displace 244 cc, or a shade
under 15 cu. in.

An enduro is laid out over backwoods
trails, through swamps and other types of
mire, down what seem to be sheer cliffs
and up the other side, over logs, boulders,
shale, sand and what-have-you. All the while
a rider maintains an average speed of 23 to
26 mph, making all the correct turns needed
to stay on course and not crashing badly
enough to put either himself or the motor-
ceyele out of contention. Time checks are
spotted at certain areas along the course
and you're off yvour medal if vou drop 60
seconds off your “key” time. Key time is
the time vou started, plus the correct num-
ber of minutes to hold yvour average speed
to that particular check.

Enduros are probably best for the begin-
ner, next to observed trials. You basically
compete against yourself and a clock. If you
wear out, it's easy enough to pull up and
rest. If you do erash—and almost evervone
does, including Malcolm Smith and Charlie
Vincent, two of the best enduro riders in

Enduro path through the thicket is a challenge to an
unfailing coordination between man and machine.




the world—you’re not too far from help.

Most enduros for novices are scaled down
versions of the experts’ torture runs. Mo-
toreycle preparation is not as rigorous, nor
is the physical conditioning necessary. For
the tough ones like the Berkshire Trials and
the International Six Days Trial, riders will
prepare as much as eight months in ad-
vance (particularly for the I.S.D.T.). Char-
lie Vincent runs two miles each day, does
more exercises than I want to count and
then goes out and rides the difficult woods
areas for several more hours. The begin-
ner will be happier—and less sore—if he
gets at least part way in decent shape, but
the sharp tune isn’t essential right away.

For those interested in motorcycle com-
petition in the United States, it is essential
to join the American Motorcycle Assn. For
noncompetition riders, it’s a good way to
keep up with what's happening on the road
and for the competitor. The AMA is the
sanctioning body writing the rules.

Trials

For the slowest motorcycle competition,
this is the way to go. Observed trials has
vet to sweep the country, but it’s getting a
rolling start and the sweep is coming.

It's a simple sport: a course of several
sections is laid out in the roughest of ter-
rain. Turns and climbs are made barely pos-
sible—sometimes just barely for even World
Champion Mick Andrews. If there's a two-
foot log, a three-foot boulder and a five-
foot sheer drop in the path, they remain.
The object of the meet is to get through
each section without stopping or putting a
foot down or going out of bounds. The rider
with the fewest points—one for each dab,
more for going out of bounds or stopping—
wins.

For those who enjoy incredible feats of
control, trials is it. Many experts can pull
up to a stop, shut the bike off, climb over
the front wheel and back into the seat, re-
start and drive away without touching a
foot to the ground. Or they can loft that
front wheel and hold that wheelie until you
get tired of watching.

Trials bikes are excellent for the begin-
ner, since they have very tractable power
(most are detuned 250s with about 17 or 18
hp and gobs of low-end power) and are
very light in weight (mostly 201 to 205
pounds). Yamaha has Mick Andrews ad-
vising it on trials-bike design and it even
has a mini version for the small fry to start
on. Kawasaki has hired Don Smith, the

British champion, as its designer. Suzuki
has a new beauty called the Exacta RL-250.
Three small Spanish factories reign su-
preme, but whether Ossa, Bultaco and Mon-
tesa can hold the line now that the big
bucks are arriving is problematical.
Requirements for a good trialer are well
known, but not that easy to put in prac-
tice. Weight must be minimal. Frame geom-
etry and footpeg placement must make it
easy to loft the front end and to clear ob-
stacles, but the machine must retain enough
stability to prevent backflips every time

Observed trials champion, Mick Andrews, puts a foot
down as log unexpectedly crumbles under his machine.

the throttle is snapped open. The seat can
be small and hard, since most riding is done
standing up. Tires are block pattern, carry
only five or six-pound pressure to increase
traction over wet rocks and the like.

Frame tubes can be very small as the ma-
chine won’t have to take a high-speed pound-
ing, but for falls the frame must still be
sturdy. Steep fork angle and lack of trail
make turning ecircles tiny, but the bike is
also just about totally unsuitable for use of
40 mph since the quick steering becomes
excessively twitchy then.

That’s the major world of U.S. motor-
cyele competition today. Not all sports are
included because some aren’t spectator
sports (desert racing), others are mostly
confined to one area (speedway) and others
are hard for the average person to locate
(hill climbs) without really getting to know
some people in the sport. To get involved
and meet some of those people, contact the
American Motorcycle Assn., Box 141, West-
erville, Ohio 43081. * ko
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proposal:
A bridge for
Alaskan oil

A concrete tube for pipelines and
rail system would save the arctic
tundra, says a noted engineer.

by Ed Christopherson

he huge oil reserves on Alaska’s North

Slope—estimated at from 10 to 30 billion
barrels—have bred controversy since their
discovery in 1968.

Because Prudhoe Bay is icebound for
most of the vear, the oil can’t be taken out by
conventional tanker. Thus, the oil companies
developing the area plan to build the Trans-
Alaska Pipeline System (TAPS) to move the
crude across the state's landmass from Prud-
hoe to the ice-free port of Valdez—on the

ulf of Alaska about 100 miles east of An-
chorage. From there it would be shipped to
the lower 48 states,

For years, oil men and ecologists have
been at loggerheads over the proposed pipe-
line, At this writing, it seems the oilmen,
with an assist from the energy crisis, have
all but won the battle. Bills to permit the
building of a pipeline have passed hoth
houses of Congress.

iv the time vou read this, it's likely that
the President will have signed a hill into law,

But that won't keep the environmentalists
quiet. They warn that the pipeline could
damage the permafrost through heat trans-
fer, cause further pollution through oil leak-
age and obstruct the migration of the cari-
bou. The relatively unfouched Alaskan en-




789-mile bridge . . . 30 feet above ground

vironment could be seriously affected—and
not for the better.

Is there an alternative?

Perhaps the most imaginative and com-
prehensive proposal is the Integrated Pipe-
line Transporation (IPT) system, the
brainchild of T.Y. Lin, a Chinese-born civil
engineer recognized as one of the world's
leading designers of prestressed concrete
bridges and buildings. Lin is on the faculty
at the University of California, Berkeley,
and a busy consultant.

The TAPS approach represents conven-
tional engineering and, to Lin, is “yester-
day’s way to build an oil pipeline.”

According to the Department of the In-
terior, which has the responsibility of okay-
ing the pipeline, about half the length of the
789-mile TAPS pipe would be buried, the
other half supported above ground at heights
of from two to eight feet.

In contrast, the IPT would be a tubular
concrete structure supported at 300-foot in-

Big tube could accommodate as many
as six pipelines and also function
as a transportation artery.

tervals by bridge-type piers. The big tube
could accommodate as many as six pipelines
and could also function as a transportation
artery. Its upper deck, or decks, could be
used by autos, trucks and/or an electrified
rail system.

In effect, the IPT would be a 789-mile
bridge from Prudhoe to Valdez 30 feet
above ground along its entire route.

If you ignore environmental aspects, a
conventional pipeline seems the cheapest and
best solution to the need of getting Alaskan
oil to market. But when the land is the Alas-
kan Peninsula, and the route crosses three
mountain ranges, 350 rivers and streams,
and runs through permafrost and across
earthquake faults, the project becomes an
engineering nightmare.

The climate is hostile. In the extreme
north, the sun is not seen for almost two
months a vear. Temperatures can drop to
minus 80°F. in interior areas and winds
of 40 mph are common.

Permafrost is the name for soil and sedi-
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ment, often with a high water content, which
in the arctic becomes perpetually frozen
ground. At the northern oil fields the per-
mafrost is some 2000 feet thick but thins
out further south, eventually disappearing.

Permafrost is stable but, environmental-
ists say, will melt from the heat of the
140°F. oil pumped through a pipeline such
as TAPS. (The oil must be warm to keep
flowing.) In that event, sections of the pipe-
line would eventually be floating in a slur-
ry instead of being supported by anything
solid.

Ice wedges—massive vertical veins of ice
which form tight polygonal networks invis-
ible from the surface and difficult to dilin-
eate through borings—are another widely
distributed permafrost hazard. The thaw-
ing of ice wedges, according to a U.S. Geo-
logical Survey study, could also cause
settling, resulting in shearing stresses in
the pipe.

Shearing stress—a term for forces that
can snap a pipeline—also can result from
earthquakes. Seismic vibrations could cause
loosely packed sands and silts to liquefy,
leaving stretches of pipeline unsupported.

This possibility becomes a serious threat
to a pipeline with a route that crosses seven
fault zones, three of which are highly active.
Hundreds of earthquake shocks are noted in
Alaska every year. Much of the $300 million
damage of the 1964 Alaskan quake occurred
in the vicinity of Valdez, the southern ter-
minal of the TAPS line.

In an attempt to limit the size of possible
oil spills, TAPS engineers have included a
system of check and block valves so no more
than 64,000 barrels of oil are likely to
escape from any point in the system.

In spite of elaborately detailed contin-
gency plans to staunch and clean up oil spills,
pipeline leaks could do serious damage to
vegetation and streams, and destroy im-
portant fish spawning grounds hundreds of
miles downstream.

Lin’s IPT system is designed to avoid or
contain the various hazards. Permafrost is
no obstacle to IPT construction because in
its frozen state it provides a solid, rock-like
bearing. Fifty-foot pier holes would be sunk
with rock-drilling rigs with 10-foot-diamet-
er bits. When a hole is ready, the pier—a

(Please turn to page 182)
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launching truss and the fabricating plants
would be weatherproofed for year-round
operation in Alaska's rugged climate.
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40-mile intervals along the route. The
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Special drilling rigs such as that shown in
drawing could be used to dig the holes required
by the big piers. In soft ground, large-diameter
holes can be drilled in a single operation,
though this would not be the case in Alaska.
Shaft shown above was cut with a 10-foot-
diameter auger. The bridge-launching method
the inventor proposed for his IPT system is seen
in operation (left) during the construction of a
river-spanning bridge in Italy.
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A daring young man on
his flying ice machine

While other skaters plod along on their
own leg power, 1B8-year-old Sebastian
Heinsdorff of Irschenhausen, Bavaria,
breezes past them in his homemade
prop-powered ''skatemobile.” The un-
usual machine was constructed from an
old bicycle frame with two rear runners
and a third welded to the front-wheel
fork for steering. The pusher prop, en-
closed in a circular shroud for safety,
is driven by a motorcycle engine. Heins-
dorff hasn't devised a way to clock his
speed, but says his ice flier sure beats
pedaling on land and skating on foot.

Waterborne ‘motorcycle’
hits speeds up to 30 mph

You skim along the water at speeds up to 30
mph in this new one-man recreational craft
called Power-Ski. Capable of exciting banking
turns and wave-hopping jumps, the 7-foot-long
fiberglass hull is powered by a 20-hp engine
and planes on two stern fins plus a steerable
front ski. A 3%z-gallon gas tank gives the 195-
pound midget racer a two-hour fuel supply
and 50-mile range. Novel waterborne “motor-
cycle” is $1395 from Power-Ski Corp., 5500
MNorth Northwest Hwy., Chicago, llIl. 60630.

‘Flying’ Rolls-Royce

It's made of Rolls-Royce parts but
doesn't look like any Rolls-Royce
you've ever seen. John Dodd of
London put an 1800-hp war-sur-
plus Rolls-Royce Spitfire engine
in a Rolls chassis to get this 200-
mph hybrid. Cost: $36,000.




THE LATEST PRODUCTS AND DEVELOPMENTS

Portable fire escape
for personal use

In the wake of recent tragic
skyscraper fires comes an
emergency escape device de-
signed to let trapped occu-
pants lower themselves down
the outside of a burning build-
ing when inside exits are
blocked. This device consists
of two spring-loaded braking
rollers through which a line
runs and a sling to sit in. The
roller brakes automatically low-
er the sling at a fixed rate of
two feet per second. Being
inexpensive, the slings could
be stored on each floor like
life jackets in a boat, ready for
instant use. They're the inven-
tion of New Orleans architect
Albert C. Ledner.

Have gas, need car

California college student Nan-
cy May has found a surefire
way to get lifts home or to
school. When hitchhiking, she
always carries a can of gaso-
line and a sign “Have Gas."
Gas-nervous motorists getting
low on fuel rarely pass her by,
she says.

‘Feelie’ money

Three raised dots tell a blind
person by touch that this bill
is a Dutch 10-guilder note. The
system is being tried in Hol-
land, the first country to intro-
duce paper money the sight-
less can “see.” If it is success-
ful, other denominations of bills
will be similarly coded.

Phone call tracer

Tracking down phone calls
usually takes too long to be
of much help in catching
persons making obscene
calls, bomb threats, kidnap-
ping ransom demands and
the like. With this new elec-
tronic tracer, however, a
caller's number shows up on
a lighted display the instant
you answer the phone, re-
vealing call’s origin. Device
can be used with any phone,
is made by Telident, Inc.,
304 South Broadway, Los
Angeles, Calif. 90012.
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Amphibious camper for road or water

You can lead this camp trailer to water, then make
it swim, too. Towable on its own wheels, the amphib-
ious camper can be rolled right into any lake or river
you come to to double as a family houseboat. The
16-foot-long, 1600-pound Caraboat has sleeping
quarters for four, galley and bath facilities, built-in
stern drive and forward pilot cockpit. It's made
by Carabot, Ltd.,, Sutton-in-Mansfield, England.

Tape player for home or car

You can enjoy your stereo car tapes at home
as well as on the road with convertible
system sold by Montgomery Ward. Home
unit (right) has a bracket to hold the tape
player, two built-in speakers and a power
supply for use on house current. Complete
system includes player, home adapter and
extra bracket and speakers for car, is $99.95.
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Formation of homebuilts

You rarely see a sight like this—five home-
built Thorp T-18s in an impromptu get-to-
gether at a Midwest air meet. (If their for-
mation isn't quite as perfect as it might
be, it's because it's the first time this many
homebuilts have attempted simultaneous
flight together.) Since first published in PM
(Thorp's Two-Seater, page 91, Feb. '73 PM),
the T-18 has become one of the most popu-
lar build-it-yourself aircraft with 200 com-
pleted or under way. Plans for the sleek lit-
tle two-seater are $150 from Thorp Engineer-
ing, Box 516, Sun Valley, Calif. 91352.




Safe, flameless heat
speeds home and shop jobs

Electric heat gun provides temperatures
up to 1000° F. for such jobs as soften-
ing, thawing, drying, curing and shrink-
ing—wherever safe, flameless heat is
needed. Two models—with ring stand
for $62.15 and without stand for $52.15—
are sold by Eddy Products, 15255 Water-
town Plank Rd., EIm Grove, Wis. 53122.

Versatile shortwave receiver kit

If you like to listen to shortwave, but don't want
a strictly ham-type receiver, this versatile Heath-
kit set is a good choice. It provides standard
commercial AM reception and international short-
wave broadcasts on nine switch-selected bands
from 3.5 to 21.8 MHz. Accessory filters let you re-
ceive CW and SSB. Model SB-313 kit is $339.95.
A matching-style speaker (top photo) is $19.95.
Heath Co., Benton Harbor, Mich. 48022.
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Updating Heath's decoder to SQ

If you own one of the earlier Heathkit 4-chan-
nel amplifiers (AA-2004) that did not include
the newer SQ decoder circuitry, you can add it
now. A replacement decoder board incorporat-
ing the latest decoder circuitry is available in
kit form from Heath Co., Benton Harbor, Mich.
49022. The current model—the AA-2010—al-
ready comes with the new circuitry built in.




Cordless electric screwdriver

This handy electric screwdriver goes with
you anywhere, trails no power cord and op-
erates on a self-contained rechargeable
battery. The tool, complete with battery,
charger and interchangeable bits for slotted
and Phillips screws, is $29.99 from Disston,
Inc., 601 Grant St., Pittsburgh, Pa. 15219. It
also is reversible for removing screws.

Ratcheting box wrench grips any-size nuts

This single box wrench handles a wide range of hex-
nut sizes and provides a ratchet action as well. A
cam-locking arrangement automatically adjusts to nut
size and takes a fresh grip each time the wrench is
turned. Its jamming action holds even burred or round-
ed nuts. $7.95 from E-L Tools, Box 89, East Patchogue,
N.Y. 11772,
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MNoiseproof earphones

High-style headphones for radio com-
munications are said to insulate out
distracting outside noises, making it
easier to hear faint transmissions with-
out having to turn volume above com-
fortable listening levels. Ideal for short-
wave listening, two-way communications
and aircraft use, Quiet-Com monaural
phones are made by ILC Industries, Inc.,
350 Pear St., Dover, Del. 19801,

Swiveling socket wrench

Swivel-handle ratchet wrench
tilts up or down for added clear-
ance when working in cramped
space. Takes all standard sockets
—in Yz-inch drive for $24.20, 3 -
inch for $24. E-L Tools, Box 89,
East Patchogue, N.Y. 11772.




Three-dimensional chess for
the multidimensional mind

As if chess weren't hard enough to learn in its conven-
tional form, you can stimulate your mind with this chal-
lenging three-tiered, three-dimensional version sold by
Montgomery Ward. Price, including chessmen, is $10.95.

Brighter bulbs on less power

In line with the current push to save energy consump-
tion, these new “WattSaver” light bulbs are said to
burn eight percent less electricity than regular lamps
of equivalent light output. Clear or frosted, they come
in 55, 92 and 138-watt sizes designed to match the il-
lumination of standard 60, 100 and 150-watt bulbs re-
spectively. Priced at 99 cents to $1.09 from Duro-Lite
Lamps, Inc., 17-10 Willow St., Fair Lawn, N.J. 07410.

Three feeders—for the birds

Colorful self-dispensing bird feeders
are now available in three styles for
$5.98 each from Rubbermaid. The
feeders have see-through plastic
sides, hold five pounds of seed and
channel the feed into troughs at the
edges. The three models, all measur-
ing 9x13% x 10% inches, offer a
choice of shed, barn or tile roof. They
can be mounted on a pole or wall
shelf or suspended from a tree branch.
Parts disassemble for easy cleaning.
Rubbermaid, Inc., Wooster, Ohio 44691.
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Mobile ‘lamppost’ rolls
to emergencies,
turning night into day

Like a giant lamppost on wheels, this
mobile emergency lighting tower can
be rushed in to illuminate highway
accident scenes or other disaster
areas at night. Used by the police in
Berne, Switzerland, it generates ils
own electricity, requiring no connec-
tion to an outside power source, and
is so bright it can light up a space
the size of a football field. Unlike low-
mounted searchlights that tend to
blind workers with their glare, the tall
tower throws its light downward and
outward from overhead, keeping it
out of the rescuers’ eyes.
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Rolling the aches
out of sore feet

Rolling your feet back and
forth over this specially con-
toured roller is claimed to
relieve aches and pains and
promote good circulation
throughout your blood-
stream. The roller is filled
with hot water to provide
warmth, and perforations
along its length are said to
create an alternate suction
and pressure action to stim-
ulate blood flow. Reflexizer
is $14.95 ppd. from Dr. Knoll
Products, Box 2336, East
Liverpool, Ohio 43920.

‘Soapbox’ racer you build from a kit

Soapbox racers aren’'t made from soapboxes anymore. This
smartly designed speedster can be built from a kit of parts
sold by Montgomery Ward. All you supply is the lumber.
The kit includes wheels, axles, steering linkage, full-size
patterns for easy cutting of pieces and decorative decals.
Price is $9.88. The racer sports front and rear airfoils, air
scoop, hand brake and footrest, is 49 inches long.




Magnetic level reads angles, too

Leveling steel shelves or other metal objects is easy
with this magnetic-edged aluminum carpenter's lev-
el that sticks to any metallic surface, leaving your
hands free to work. Sold by Sears, Roebuck, the
three-vial tool not only checks plumb and level sur-
faces, but measures any angle through a full 360°.
$7.99 for 24-inch length, $17.99 for 48-inch model.

File renews metric threads

This four-sided file will restore damaged
threads on any of eight metric pitch sizes
from .75 mm to 3.00 mm. Handy for repair-
ing foreign cars and machinery, the file has
hardened teeth for removing corrosion or
reshaping mashed threads on shafts, bolts,
studs and other threaded fittings. Sold at
tool dealers, it's made by Jaw Mfg. Co., 39
Mulberry St., Reading, Pa. 19803.

Old-style glass cutter improves on new

Patterned after early-style glass cutters, this fine- |
ly made all-brass reproduction has features not af
found on modern cutters. Unscrew the end of the |
hollow handle and you'll find three spare cutting
wheels together with a small screwdriver for
changing wheels quickly. The tool sells for $1.65
plus shipping charges from Brookstone Co., 15
Brookstone Bldg., Peterborough, N. H. 03458. -

Simple tool hangers for stud walls

These tool hangers hook over a one-by- '
two or similar wood strip nailed across
studs to organize tool storage in a garage

or unfinished basement. They slide for de-

sired spacing, are $1.98 for six plus 60
cents postage. Beeco Products, Box 5366,
7-Oaks Station, Detroit, Mich. 48235.
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Stick-on trouble light
for roadside repairs

Trouble light for roadside car repairs
has suction-cup feet that let you stick
it anywhere on hood, trunk, roof or fen-
ders without marring finish. The 12-volt
lamp swmply plugs into cigaret-lighter
socket for power, can also be used in-
side car for map-reading or snacking on
trips. $6.50 postpaid from Glen-Bel En-
terprises, Rt. 5, Crossville, Tenn. 38555.
Battery-clip version is also available.

Big-capacity drill at a bargain price

Latest Craftsman drill from Sears, Roebuck has 3a-inch
chuck capacity, powerful 1/3-hp motor and continuously
variable speeds up to 1100 rpm. It's also reversible and
takes a variety of screwdriving, sanding, grinding, pol-
ishing and other attachments. The Model 9GT1145 drill
is double-insulated for safety, sells for $39.50.

New high-speed pad sander
with steady two-hand grip

New housing design on this Rockwell or-
bital sander features two-hand grip—
rear handle plus auxiliary front knob—
for easy guiding, firm control. The 3%2-
pound Model 96 develops 12,000 orbits
per minute, said to give smooth, swirl-
free results. $29.99, Rockwell, 400 North
Lexington Ave., Pittsburgh, Pa. 15208.
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Snap-together molds make candle-forming a snap

Candlemaking is easier with these molds that have built-
in stands to keep them upright, automatic wick-position-
ing guides and self-locking clips to hold the two halves
together without clamps, rubber bands or other fasten-
ers. Snap-It molds come in many shapes for $1.50 to
$2.50. Information on types can be obtained from Ever-
coat Co., 6600 Cornell Rd., Cincinnati, Ohio 45242.



Low-cost electric chainsaw
with high-quality features

This lightweight 10-inch chainsaw,
priced at $59.95, is said to be the
lowest-cost double-insulated electric-
powered model on the market. Weigh-
ing only 8 pounds, the Wen saw has
such features as 2-hp, 11-amp. motor,
gear drive, anti-kickback clutch and
built-in chain ciler and oil level indi-
cator. Wen Products, Inc., 5810 North-
west Hwy., Chicago, lll. 60631.

Slip-on connectors
make plumbing simple

New slip-fit connectors for cop-
er tubing and plastic pipe re-  euaus MALE
guira nug suldgr or capmant. oo S S
When you push them on, a U-
| shaped retaining cup and grab
ring form a pressure-tight, wa-
terproof joint. Connectors are
| available to fit common types
and sizes of pipe. For informa-
tion, write Mobile International,
16281 West Fourteen Mile Rd.,
Birmingham, Mich. 48009,

qie]
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Handy accessories
for vise-type pliers

Interchangeable inserts for
vise-type pliers let you in-
stall snaps, grommets and
rivets, punch holes and
clamp soft, fragile materials.
Kit includes 14 slip-on jaw
attachments, 368 assorted
fasteners and a 10-inch vise
plier. Attachments also fit
Petersen Vise-Grip plier and
Sears No. 45341 plier. Kit
is $29.90. Time Saver Tool
Corp., 7006 Indianapolis
Blvd,. Hammond, Ind. 46324.
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Three-tool carving
set lets you work in
soap or linoleum

You can carve either soap or linoleum
blocks with this double-duty carving set.
The inexpensive three-tool set, intended
mainly for the casual or beginning carv-
er, includes gouge, V-parting tool and
chip carving knife. The instruments,
shown in the photo at right, are made of
polished German tool steel and have
smoothly rounded hardwood handles.
The three types are all you need to per-
form basic carving operations in soap or
linoleum. No. 15S01-AW set is $8.55 ppd.
from Woodcraft Supply Corp., 313 Mont-
vale Ave., Woburn, Mass. 01801.

Wide-angle safety
goggles for a better
view of your work

You get a broader field of view
with these new ‘‘wide-angle”
safety goggles designed for use in
grinding, drilling and other shop-
tool operations. Unlike most eye
protectors that are straight, these
curve slightly, producing a "wrap-
around" effect for greater periph-
eral vision. Perforations around the
edges provide ventilation to pre-
vent the goggles from fogging.
$9.98. The Stanley Works, New
Britain, Conn. 06050.

Quick way to make a plumbing fix

Now you can make plumbing repairs without shutting
off and draining the whole system. With this “Cool
Tool” outfit, you quick-freeze a plug in the line on
each side of the affected area, then you can cut the
line and solder in new fittings without any water
flow. Freon gas is used as the refrigerant with col-
lars slipped over the points to be frozen. Each unit
is $19.20. Flomatic Corp., North Hoosick, N.Y. 12133,
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Quick-change battery
clips take any cables,
fit any post shapes

Attaching and removing battery cables is
simply a matter of turning a thumbscrew
with these new easy-on, easy-off connec-
tors. The clips have noncorrosive stain-
less-steel frames with soft lead inserts
that snugly grip tapered battery posts
when the thumbscrews are tightened.
They take both rounded cables and flat
braided straps, require no tools for in-
stallation and fit all car, boat, RV and
yard-equipment batteries. By reversing
the sliding lead inserts (left in photo
at top), the connectors will even fit the
rectangular-type battery posts found on
many electric-start riding mowers. Zip
Adjustable Terminals are $1.75 each from
C. L. Pitnikoff, 25 Holstone Lane. Willing-
boro, N.J. 08046.

Direct-reading calipers

You don't have to transfer measurements to a
separate scale with these self-indicating cali-
pers. The tool takes inside and outside mea-
surements and indicates readings directly on
an attached scale calibrated in both inches and
metric units. When not in use, it folds for
compact storage in a toolbox (photo at near
left). Price is $28.50 from Indicating Caliper
Co., Box 51, Oak Park, IIl. 60301,
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Instant juices
from fruits
and vegetables

Portable juice extractor features a con-
venient carrying handle and stainless-
steel parts, favored by food enthusiasts
because the metal is nonreactive to or-
ganic chemicals. Powered by a 300-watt
motor, the countertop appliance proces-
ses fruits and vegetables into fresh,
natural juices and has an electrical
braking system that instantly stops the
drive as soon as the juicing action is
complete. Made by Braun, it sells for
$70 at department and specialty stores.




Muddy prints
and how to cure them

by Ivan Berger
PHOTOGRAPHY EDITOR

Prints from readers pour
across my desk each month
—and surprisingly many of
them, even when the contribu-
tors are professional photogra-
phers, are muddy, murky, dull
and lifeless. There are mere
grays where there should be
blacks, and the whites appear to
be seen in dim light through a
dirty window. Yet the causes and
cures of muddiness are easy to
understand. ‘I should know—in
the years since I started print-
ing (when I was 11), I’ve had
to find out every cure in the
book, because I've made most of
the blunders.

The first step, of course, is to
look closely at your prints. I'm
convinced that the reason so
many people try to sell or show
off muddy work is because
they're so carried away by the
image of the picture itself that : - : -
they can’t take an objective look 3
at how horribly that image is
displayed. So take that look: A
good print virtually always has
at least one spot of pure,_ rich
black, and one of pure, sparkling
white to set off its range of
middle tones. If you've deliber-
ately broken this rule, fine—pre-
sumably you had a reason. But
if your prints accidentally lack
true whites or blacks, find out
what you're doing wrong,

First, look at your negatives.
If they don’t cover the full range
of tones, from a few, almost
black spots of highlight to a few
spots of shadow that are almost
clear with a wide range of gray
tones in between, wvou'll have
trouble getting a good print.

When you take the picture,
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Photos: Ivan Berge

Good print (far left)

has wide tonal range
from white to black and
all gray tones between
Muddy prints above are
caused by: (1) overexpo
sure, underdevelopment
(2) too-low paper con-
trast; (3) thin negative
overexposed in printing
for deeper blacks;

{4) thin negative under-
exposed for cleaner
whitas; (5) thin negative
"“"saved’” as far as
possible by contrasty
MNo. 14 paper—but still
a bit flat and muddy
because of deficiencies
in the negative.



make sure yvou expose correctly, then fol-
low the manufacturer's developing times
and temperatures exactly. Adjust the ex-
posure index setting of your light meter,
setting the meter to a slightly higher than
normal film speed if vour films are consis-
tently overexposed or setting it a bit lower
if you normally underexpose negatives.

But most muddy prints are made from
negatives that could yield better prints with
better work. One of the easiest tempta-
tions to bad workmanship is to overexpose
and underdevelop the print. In our im-
patience to see the picture, it's easy to
blast a print with so much light that an
image will pop into view as soon as the
developer hits the paper, or to pull a print
out of the developer 'when it begins to
“look all right” under the safelight, even
if the entire recommended developing time
(usually about a minute) hasn’'t yet gone
by. Unfortunately, that doesn’'t give the
developer time to work evenly and thor-
oughly on the whole print. As a result, the
prints are muddy and often mottled with
poor highlight detail.

A second temptation—letting underex-
posed prints linger in the developer in
hopes that they'll somehow improve—will
only give you fog, stain, a lack of highlight
detail, or all three at once. Never try to
make up in development for a gross expo-
sure error. If you have to change develop-
ment times more than 20 or 30 seconds
from the recommended time, remake the
print with another exposure (stabilization
printing, which gives you no leeway to
fool around with processing time, is a
great teacher of exposure discipline).

And make sure you have eractly the
right exposure—often an exposure differ-
ence of only 10 or 20 percent can turn a

124 POPULAR MECHANICS

Improper inspection—raising print from tray—
lets developer run off or oxidize, causing
blotchy, uneven development, contrast loss and
stains. Proper technique is to hold print just
below developer surface, discard developer be-
fore it becomes cloudy (indicating exhaustion).

Photos: Peter Schneider

Proper agitation promotes even development. Agitate
print by moving it with tongs (top), taking care not to
scratch print surface, or by rocking tray (above)—
easier with smaller trays, many of which are designed
to rock easily, even on completely flat surfaces.

merely adequate print into a good one, or
vice versa. Your goal is a print that not
only contains a full range of tones, but has
all the shadow and highlight details that
were in the negative. Correct paper con-
trast will help with this.

Overdevelopment or underdevelopment
can still occur when you follow the paper
manufacturer’s developing-time recommen-
dations, if your developer is at the wrong
temperature or concentration. Underdevel-
opment (and, frequently, stains) will also
occur if you try to process too many prints
in a tray of developer or let it get con-
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taminated by stop bath or fixer (refill it
with fresh developer when its level drops
visibly; discard the whole tray at the first
sign of discoloration or sludge).

Proper agitation and inspection make a
difference, too. Swishing the paper around
in the developer with print tongs (prefer-
ably rubber-tipped, to prevent print
seratching) or by rocking the tray will en-
sure that development starts and continues
evenly; agitation in the stop bath means
that it will stop evenly, too. And agitation
in the fixing bath for just the right amount
of time will ensure prints that (if proper-
ly washed) will last for years. Agitation
is the right way to handle a print—but
hauling it out of the developer for inspec-
tion is the wrong way; developer drains
off in spots, oxidizes in others, and that’s
another cause of uneven development. The
best way to inspect a print is in a good
white light, after it’s been developed and
fixed (see Photo Hints, page 14); but
learn, too, to compensate for the slight dif-
ferences in tonality between a processed,
wet print and a dry one—what you see in
the fixing bath is not quite what you’ll get.

If you don’t work in your darkroom very
often, vour chemicals and paper may hang
around for months before they're finally
used up, and can go stale in the meantime.
To prevent this, buy small quantities of
paper (even though it costs less per sheet
in larger packages), and refrigerate it be-
tween darkroom sessions (let it get back to
room temperature before you use it).

Your chemicals, especially developers,
should be mixed up only in batches just big
enough to fill the biggest tank or tray you
use. Keep records of how much you use each
chemical, discarding it when it's been used
to its rated capacity; the lives of many
film developers can be extended, though, by
adding a “replenisher” after each use.
Stale paper can sometimes be salvaged by
adding Kodak Anti-Fog to your developer,
but fresh paper will do an even better job.

Stale materials may cause stains, veiled

{Please furn to page 180)

Highlight-veiling fog can come from light reflected
back through paper by white easel surfaces (top); tan
or yellow easels are safer. Stored in refrigerator (cen-
ter), film and paper stay fresher longer, resisting
fog. contrast loss or color shifts. Prints that “pop
up™ almost as you put them into the developer (left)
are overexposed; shortening developing time this way
seems like a great time-saver, but developing is un-
even, blotchy, with some parts developing fully while
others are still dry. And contrast is very low.
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Low-cost
synthesizers:
switched-on

home music fun

The professional ones
can cost as much as
houses, but some syn-
thesizers are now in
the piano price range.

B} Hans Klein

Mini-Moog outfit costs about $1900, including hand-
carried, ribbon-control, glide-tone “keyboard" and
trigger that accompanies drum beats with notes or
chords whose pitch varies according to intensity with
which drum is struck. Mini-Moog alone is $1495.
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The ARP Odyssey that Roger Powell's play-
ing here costs $1295; the studio-type Arp
2500 shown behind him costs from $4000
to $20,000, according to size, complexity.

Frum tuba to piccolo at the flip of a
switch, then to surf crashing on the
shore, trumpets, cellos, barking dogs, a far-
out electric guitar, a twangy washtub bass,
a wailing Dixieland clarinet and hundreds
of other sounds all from one little instru-
ment? You bet—if that instrument’s a
synthesizer,

The synthesizer is a new breed of elec-
tronic musical instrument that gives musi-
cians control over every aspect of a musical
sound: pitch, attack and decay, timbre (or
tone color) and duration. This total control
over the sound makes the synthesizer far
more tonally expressive than other elec-
tronie keyboard instruments, like organs.
For instance, with a synthesizer you can
“bend” notes sharp or flat while playing, or
“slide” continuously from note to note, and
even produce “unpitched” sounds like rain,
wind, surf, and jets taking off. And while
the most versatile synthesizers are up in
the $10,000 range, models are available for




Smallest ARP, Soloist model, is $995, has
preset effects imitating specific instru-
ment sounds, rather like electronic or-
gans. Touch-sensitive keyboard varies the
tone volume as the operator changes his
finger pressure on the keys.
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Bridging the gap between organ and syn-
thesizer, Syntha-Sound in some Baldwin
organs (available separately for $790)
has some preset instrument sounds, plus
control of attack, decay, wave-form and
pitch. Wurlitzer has similar synthesizers
in some of its organs.

$800 to $1500—roughly the price range of
many home pianos. There’s even a $139 kit.
Synthesizers do electrically what conven-
tional instruments do physically. As an ex-
ample, let's examine the way a synthesizer
creates the sound of a violin. On a real
violin, a very simple motion is created at
the bridge by the action of the bow on a
string. The string sticks to the resin on the
bow and is pulled along for a fraction of an
inch. When it gets pulled too far along, the
string snaps back to its original position,
and the cycle is repeated. This simple mo-
tion is called a “‘sawtooth wave" because
the stick-slip motion of the string illus-
trated on a graph looks like saw teeth.
These simple vibrations are transmitted
to the body of the violin which gives the
sound its characteristic resonances and tone
color. The violin body is actually a musical
filter which colors the harmonics and over-
tones of the simple sawtooth wave trans-
mitted to it from the bridge and string.

A synthesizer creates a violin sound in a
similar way, but using electrical compon-
ents. A tone generator, or oscillator, is set
up to produce (in this case) a sawtooth
wave-form. (Tone generators in most or-
gans can only produce square waves, but
tone generators in synthesizers produce
sawtooth waves, triangle waves, and pulse
waves also.) The resulting electrical signal
is then given appropriate attack and decay
characteristics by an envelope generator
and the final signal, when played through a
good amplifier and speaker, will come out
sounding like a real violin.

The main differences between organs and
synthesizers are in the tone-generating and
filtering systems. In the synthesizer, the
tone generators are variable and can pro-
duce a constant gliding tone all the way
from subaudio to ultrasonic. Usually, how-
ever, these oscillators are programmed to
produce pitches that are determined by the
synthesizer’s piano-like keyboard, though
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you can slide from note to note, bend the
pitches of the notes, and add vibrato very
easily. On an organ, all the tone generators
are fixed in pitch and it is thus impossible
to play anything but those fixed tones.

Similarly, the filters in an organ are
fixed and generally very simple in nature;
typical organ filters cannot produce com-
plex sounds such as a solo violin.

Synthesizers, on the other hand, not only
have complex fixed filters, but also have
dynamie filters which can change their
characteristics automatically, This feature
helps to form good brass sounds or plucked
string sounds where the timbre changes as
the note builds up or dies away.

But, though synthesizers offer a wider
range of fones than organs, organs can play
more complex funes. On organs, all keys are
“live” at once, and can be played simultane-
ously in complex, polyphonic patterns; syn-
thesizers usually can play only one, or at
most two, notes at a time.

There are basically two kinds of synthe-
sizers, preset and variable. On a variable

Switched-on Bach was “performed” (“constructed” is
a better word—each melodic line was recorded sep-
arately})—on Walter Carlos's Moog studio synthesizer.
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synthesizer, controls, patch cords and
switches are used to adjust the wvarious
electronic eircuits, such as the oscillators,
envelope generators and filters. These con-
trols are manipulated by the musician to
create various instrumental sounds or to
invent new sounds.

One of the biggest variable synthesizers,
the ARP 2500, has over 750 switches and
controls. A scientist at Bell Telephone Lab-
oratories figured that this instrument could
make seven million different sounds—more
than you could try in three lifetimes. This
synthesizer, in addition to an impressive
selection of basic synthesizer circuits, in-
cludes digital circuitry which can be pro-
grammed so that the synthesizer will actu-
ally compose and play melodic passages and
complex self-modifying rhythm patterns.
At a cool $10,000, these synthesizers are
not for the weak of heart—or of budget.

More down to earth in terms of price, is
the ARP Odyssey which sells for $1295 and
the Mini-Moog which sells for $1495. Both
are variable synthesizers having features

SINE WAVE

R
Basic wave-forms are mixed, subtracted, filtered or
otherwise manipulated to make waves as complex as
the sound waves from musical instruments (but not
necessarily imitating them). Some waves may be used
to control others; one square wave, for instance,
can turn another into different-sounding “staircase.”




Portable Moog Sonic Six comes in carrying case with
an amplifier and speaker, costs $1195,
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ARP Odyssey is polyphonic, allowing two independent
tones or melody lines, costs $1295.

especially designed for live performance.
The ARP Odyssey even comes with foot
pedals and can make, among other sounds,
an exquisitely funky “fuzz-wah” effect using
a unigue device called a phase-synchronized
oscillator, while such accessories as a slide-
wire keyboard (which can produce any
pitch—including those between keys on the
normal keyboard—as well as slide and glide
tones) and a percussion attachment (that
triggers a synthesizer note each time you
strike its drum) extend the Mini-Moog's
versatility.

Preset synthesizers are a comparatively
recent innovation. On a preset synthesizer,
sounds are preprogrammed by the manu-
facturer and are produced by simply press-
ing a tab labeled with the name of the
sound, much like the stops on an organ. A
computer-like memory remembers all the
different adjustments that have to be made
automatically to change from one sound to
another.

Only two truly preset synthesizers are
available right now, both made by ARP In-
struments, the country’s biggest synthe-
sizer producer. The ARP Soloist can pro-
duce 15 instrumental voices ranging from
tuba to piccolo and costs about $1000. Its
bigger brother is the ARP Pro Soloist
which has 30 preset voices, some of them
pretty wild. It is priced at $1295. These
instruments include a touch-sensitive key-
board which lets you control the sound by
finger pressure, Considering the number of
sounds that can be created, these prices
compare reasonably with those of organs,
many of which cost more than $1500.

Preset synthesizers can be used by them-
selves in performing combos or they can be
added to any home organ. Some organ man-
ufacturers, including Baldwin and Wur-
litzer, are already building small synthe-
sizers into some of their home models.
Baldwin's “Synthasound” is also available
as a separate $790 instrument. Other com-
paratively low-cost synthesizers include the
EMS Synthi models ($995 to $1195), Elec-
trocomp models from $895 to $995, Moog's
Sonie Six ($1195) and Satellite ($595),
and Baldwin’s $790 Syntha Sound. Paia
also has a somewhat less complex and ver-
satile synthesizer in kit form for $139, but
it’s only in limited production at present.

What's the difference between a preset
synthesizer and an organ? Synthesizers let
you alter the qualities of a tone—it’s dy-

(Please lurn o page 176)
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Three ways to make

Line an
attache case
with cardboard

hat does it take to hold all

this gear neatly and firmly
in a slim attaché case? Just cor-
rugated cardboard. Cut a plain,
flat sheet of it to form a box
two inches deep, just fitting the
case. Arrange the equipment as
compactly as possible and mark
its outlines. Then cut within the
outlines, to leave some excess
flap that can be turned under and
glued to the partition reinforce-
ments,

Turn the box over and parti-
tion the individual compart-
ments with two-inch strips of
the cardboard, then roll or work
more cardboard into the wvoids
between the partitions (the pic-
ture at bottom left shows the
partitions before the voids were
filled). For additional protec-
tion, you may want to line vour
attaché case, top and bottom,
with foam.

If you want to carry more
gear, partition both the top and
bottom of a valise, with a foam-
covered cardboard separating
the layers.—Glover Hendrickson

Tight, efficient packing is easy, with
cardboard separators trimmed into com-
partments to fit equipment. And it's
sturdy: For three years, this bag has
carried two 35-mm cameras, three auxil-
iary lenses, 10 rolls of film, flash
equipment, 30 flashbulbs, rangefinder,
light meter, filters, tape recorder, nine
cassettes, five sets of spare batteries
and extra power pack for the recorder.
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a custom camera bag

Line a
suitcase with
soft foam

Outgrowing your gadget bag?
Here is a cheap, satisfactory alter-
native: Just convert an old suit-
case to a foam-padded carryall.

First scrounge your suitcase—
most families have a few kicking
around the attic. It needn't be
fancy, but should be sturdy and
big enough to hold all your equip-
ment plus a fat, foam surround.

The foam comes from surplus
stores and similar outlets; the
dealer can cut it to the interior
dimensions of your suitease. You'll
need one-inch slabs for the top and
bottom of the case, plus another
slab thick enough to fill the space
between them (i.e., if your case is
six inches deep, you'll need a four-
inch center section to fit between
top and bottom pads).

Arrange your equipment on this
center section and trace its outlines
with a felt-tipped pen. Then cut
holes and indentations with a large
sewing scissors. If your suitcase
has pockets, you may want to leave
them exposed to hold film. The fin-
ished case will protect your cam-
era and accessories from drops
and jolts—and won’t advertise to
thieves that it's anything but a
beat-up suitcase—Michael Lamm.

Foam padding is great protection against
jars and jolts of travel. Large scissors
cut it easily, whether you're cutting all
the way through for a big camera or just
making a shallow indentation to hold light
meter or strobe. Old suitcases are best—
they're less inviting to thieves.

JANUARY 1974 131




Customize a
standard
camera case

132 POPULAR MECHANICS

Standard camera bags are built for nobody's
equipment—certainly not yours. These easy-to-
make, fitted compartments let you put more into
your gadget bag, vet make everything in the
bag easier to find.

Figure under $5 for materials: a sheet of gal-
vanized steel or aluminum (flashing is okay); a
sheet of adhesive-backed foam plastic for pro-
tective cushioning; some thin cardboard; and
tape. The foam can be ordered from Weldit
Corp., 44 West 18th St.,, New York, N.Y. 10011;
a 12x26-inch sheet costs $1.49; a 12x52-inch
sheet, $2.49, postpaid.

First cut away and remove your bag's stock
dividers. Then cut cardboard mockups of new
dividers you’ll need to custom-fit around your
equipment. Start with a cardboard bottom (1),
then slip in the dividers (2), and mark their
positions on the bottom piece. Cut the bottom
along the divider position lines and tape the
vertical dividers—doubled up for strength—to
the cutup bottom template (3). Spread this
mock-up flat, transfer its outline onto the sheet
metal (4), cut the metal with shears, and bend
it into the same shape as the mock-up.

Follow the same steps for the double-thickness
divider running the length of the bag, then slit
both pieces so they can be assembled egg-crate-
style (5). Finally, trace the divider outline onto
the foam (6) cut the foam a section at a time,
peel away its backing paper, and press the foam
onto the dividers. Trim edges with a razor, and
vou have a bag as neat as a factory-made job—
but a lot handier, because it will be a precise fit
for your equipment.—Alexander Markovieh
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Pocket headphone amp
for IIStenl ng If vou've ever plugged your stereo head-

- phones into your tape deck’s monitor

and recordlng jack and found it lacked the power to
drive your headphones as they should be

. e driven, take heart. A headphone amplifier

by Eugene Walters can give you all the signal strength you
need—and you can build this one for
under $15.

It’s a simple project, but it will put
out enough power to drive most stereo
headphones, and includes individual level
controls for each channel. Power comes
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from a standard 9-volt transistor battery.

All circuitry except the switch, jacks and
gain controls is built on a 2 x 434-in. per-
forated circuit board, mounted in a 5 x 2%
x 214-in. metal chassis box (don’t use a
plastic box, or you might get hum prob-
lems). But before you start mounting com-
ponents, make sure the board fits easily
within the box. Trim it if necessary (any
remaining excess can be filed away). Use
the perfboard as a template to locate and
drill four '%4-in. mounting holes in the
metal chassis bottom. If the holes don't
line up exactly, ream them slightly, or other-
wise enlarge them.

Transistors are identical—general-pur-
pose silicon audio types. You can mount
them directly to the perfboard, but their
wire leads are relatively short, and connec-
tions to them will have to be a bit eramped.

A better idea is to mount them in tran-
sistor sockets, thus positively preventing
damage to the transistors from soldering-
iron heat (you don’t install the transistors
until after soldering), and giving you
enough lead length to let you take advan-
tage of the perfboard’s plentiful elbow
room. Another good reason to use sockets
is that economy-grade transistors like the
ones used here may not have completely
identical electrical characteristics, even if
they're numbered identically. Thus, one
transistor might work better as Q2 than as
Q1, and so on for the other transistors.
With sockets, you can switch them around
until you find the best arrangement. When
plugging in the transistors, spread their
leads into small circles and clip them to a
length of about 2% in. Test the leads for
proper length before you clip them, though.

If vou do solder directly to the transistor
leads, be sure to use a low-wattage iron
(10-25 watts, or 50 at the very outside)
and a heat-sink tool clamped on the tran-
sistor lead between the transistor bodv and
the connection. Go in and out fast with the
iron; too much heat can ruin a transistor,

. heat sink or no. Remember to use the heat

sink if you add more connections later.
Circuit layout is simple, and not too
eritical—just mount the components in
fairly straightforward order, taking care
to install the electrolytic capacitors with
correct polarity (an incorrectly wired elec-
trolytic is a ruined one, in short order).
Component leads that go to ground should
be near the board's edge, so you can loop a
piece of bare hookup wire around the
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On tape decks with headphone jack, you can conne{ui
amp with stereo phone-phono adapter cable like this.

board’s perimeter to serve as a common
ground.

Attach and solder the ground wire after
all the other components have been soldered
into place. Where needed, the ground wire
can be supported with small loops of bare
wire through holes in the board. Twist and
solder these loops to the ground wire; if
loose, they could make intermittent con-
tacts, causing “static.” Clip soldered con-
nections close to the board to keep them
from making contact with the chassis.
Where it’s impossible to shorten a lead,
reheat the solder and press the lead down
with a screwdriver. If it still looks too long,
stick a piece of plastic insulating tape on
the metal chassis at the point where the
lead might make contact.

The jacks, switch and controls are
mounted in the cover of the chassis box.
Since the switch is relatively shallow and
connects directly to the black battery lead.
it's mounted right above the battery. The
level controls R1 and R5 are each 1-meg-
ohm potentiometers, wired in the circuit as
series rheostats, to avoid the oscillation
problems that might occur if they were
used in the bias circuit.

The incoming signal is plugged into jacks
J1 and J3—standard, single-hole phono
jacks. However, if you're using the head-
phone amp with a tape deck and want to
feed the same signal into your power ampli-
fier, too, without a lot of plugging and un-
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plugging, you can add another pair of phono
jacks in parallel with the inputs. These
jacks (J1A and J3A in the schematic) are
for additional cables to your amp. If you
don’t want to install extra jacks, “Y” con-
nectors with two phono jacks and one
phono plug apiece will do the same job, but
installing the extra jacks is both neater
and cheaper.

When mounting the perfboard on the
metal chassis, use “4-in. screws on spacers
to hold the board above the metal box to
prevent shorts. If no spacers are handy,
three nuts on each serew will do. * ok

PARTS LIST

R1, R5—1 meg, linear taper potentiometers
(Lafayette 33P 11537)

R2, R6—22 k, V2-w. resistors (Lafayette
52P3105)

R3, R7—4.7 k, V2-w. resistors (Lafayette
52P3089)

R4, RB—10 k, V2 -w. resistors (Lafayette
52P3097)

C1, C2, C4, C5—10 mf, 15-v. electrolytic
capacitors (Lafayette 34P85463)

C3—100 mf, 15-v. electrolytic capacitor
(Lafayette 34P85547)

Q1, Q2, Q3, Q4—General-purpose, audio-
type PNP transistors (Lafayette
19P54676; Calectro K4-505; HEP-52, or
equivalent)

J1, J3 (optional: J1A, J3A)—pin-type (RCA)
phono jacks (Lafayette 99P62341)

J2—Three-conductor headphone jack
(Lafayette 99P61186)

SW—Miniature s.p.s.t. toggle (Lafayette
34P33018)

Misc.—9-v. battery connector (Lafayette
99P62879), 5x21a %2V " chassis box
(Latayette 12P83886), knobs, perfboard,
9-v. transistor-radio battery, hookup wire,
optional transistor sockets (Lafayette
32P42252), rubber bands, solder,
machine screws, spacers, nuts,

Inside view of amp (left) shows perfboard for mounting
parts, with switch, jacks and controls on the cover.
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for your
bug

by Penhy Nicolai

Photos: Mario Romo

A Volkswagen-size penthouse unit folds down onte 2 Hinged top unfolds back and down, after being un-
base mount to make neat cartop luggage rack. padlocked, to form platform floor and rear steps.

§ Full sitting headroom provides ample space for VW § Shock cords hold the tent cover securely in place
camper to finish tent erection from the inside. in breeze. Most setup can be done from inside.
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Volkawagen owners do a lot of bragging,
but they seldom mention sleeping in-
side the bug model. Only a couple of pret-
zels could be really comfortable.

But now Weslen, Inc., of 22771 Western
Ave., Torrance, Calif., has come out with
an add-on camping unit for about $300.
It has been aptly named the Bug House,
can be easily mounted on any Volkswagen
bug model in a matter of minutes, and the
result is a cartop penthouse that erects
to offer an enclosed double bunk providing
sleeping accommodations for two.

Housing of the base is of fiberglass con-
toured to fit the VW roof. It locks into
place without requiring any body drilling,
and rides securely without rattles. All re-
quired parts fit inside the base, leaving
the interior of your VW free for luggage
and camping gear. Extra equipment can
also be secured to the folded Bug House,
80 you can use it as a luggage rack.

Setup is quick, with two padlocks holding
the cover in place. Unlock them and the
cover pulls down to become a stepladder

3 Flooring panel slides back to reveal storage com-
partment in base for rib-bows and nylon tenting.

7 Front porch for sunning, head out for sleeping, is
alternate arrangement with tent partially erected.

with bottom fitting firmly inside the rear
bumper. Pulling a second hinged flap for-
ward reveals the nylon tent cover and rib
bows stored in the space below.

Lifting out the four ribs, you bow them
into place and insert them into socket holes
along the platform edge. With the floor
panel slid back in place and the nylon tent
cover adjusted, the tent is ready for air
or foam mattresses, sleeping bags and a
good night's rest. Total time for one man
to erect Bug House is about seven minutes.

Even a sleepwalker is fairly safe since
the spring-steel ribs fitted into the '4-inch
plywood base prevent rolling out of bed,
and tearing resistance of the nylon tent is
more than enough to hold a man’s weight.
Both ends of the tent are covered with
full-height zippered mosquito netting un-
der zippered privacy closures. Small

screened windows in these doors are closed
with pull-cords. Inside there is ample sitting
headroom, and beginning campers seem to
also like the cartop distance from ground-
level snakes or bugs.
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4 Setup is simple with ribs bowed into place and
fitted into hole sockets in Ya-inch plywood floor.
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8 Climbing convenient ladder anchored to VW bump-
er, Bug Houseman enters his house-over-wheels.
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All you need to know
about electronic
ignition systems

by Rudolf F. Graf

Under the hood in the engine
compartment at left is Chrysler's
electronic ignition system. It
consists of what appears to be

a conventional distributor and
electronic control unit and

dual ballast resistor on the
firewall. The open distributor,
above, reveals the magnetic
pickup unit that replaces the
points. At top is the electron-

ic control unit which contains
the transistor circuits that
control dwell time electronically.




Breaker points in ignition systems are
going the way of whalebone corsets,
nickel cigars and the iceman. Born 65 years
ago in the famed ignition system that
Charles F. Kettering designed for early
Cadillacs, breaker points have stubbornly
resisted retirement. But, today, advances
in solid-state engineering and the tighten-
ing squeeze of governmental auto emission
control regulations have combined to elimi-
nate old-fashioned breaker points in favor
of a new electronic ignition system. The
change, led by Chrysler, appears to be per-
manent and is the spearhead of a solid-state
revolution in Detroit ignition thinking.

Why electronic ignition?

The reasons for electronic ignition are
simple and mighty convinecing. At 60 mph
in a car powered by an eight-cylinder engine
with conventional ignition, a set of breaker
points opens and closes more than 12,000
times a minute! With each closure, four
to six amps. of current from the car’s bat-
tery surge through the breaker points to
store spark-producing energy in the pri-
mary winding of the ignition coil. Each
opening results in an arc across the points
as the inductive circuit is interrupted.
Where there’s an are, there's energy loss
and severe heat—that’s why points are
tungsten-tipped. But, even so, after about
250 hours of continuous slamming contact
and searing heat, most points can’t conduct
full eurrent and mechanical wear has
changed timing. That means increasingly
sluggish performance and misfiring. And,
it's a sad fact that misfire in just one eylin-
der out of eight can increase engine exhaust
emissions by as much as ten times!

Of course, if you're fastidious, yvou can
keep a conventional ignition system in good
shape by replacing points every 100 hours.
Few of us do. That’s why engineers at
Chrysler Corp. chucked the points in all
their 73 vehicles—to eliminate the headache
of periodic breaker point replacement and
to provide a system that can reliably fire
every sparkplug, every time, on time, thus
giving your car that “just tuned” feel and
easing the burden on emission control
systems.

Something old, something new

All of the differences between the con-
ventional and the new electronic systems
are in the low-voltage primary circuit. The
high-voltage secondary system remains un-

STRENGTH OF MAGNETIC FIELD
VARIES WITH RELUCTOR POSITION

PEAMANENT
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SIGNAL VOLTAGE
TO ELECTRONIC
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Magnetic pickup eliminates the need for contact
points. Rotating reluctor and pole piece of pickup

coil are separated by .008-inch air gap. Reluctor varies
magnetic flux in pole piece, generating a signal

that tells the control unit when a spark is neaded.
Vacuum advance shifts pickup unit position for timing
change as in conventional breaker point system.

changed. There are no differences in the
rotor, distributor eap, ignition coil, wires,
sparkplugs, or advance mechanism. But, in-
side the distributor, some big changes have
been made!

Down on the “breaker plate” (as it used
to be called), you'll find a bracket support-
ing a rectangular magnet at one end, and
an epoxy-encased coil at the other. This is
the magnetic pickup unit, Inside the epoxy,
a coil of fine, insulated wire is wound around
the tip of the mounting bracket which ex-
tends through the case and acquires the
name “pole piece” as it emerges on the op-
posite side. (The pickup coil terminals con-
nect through harness wiring to the electron-
ic control unit installed on the firewall of
the engine compartment.) The old distri-
butor cam and the “condenser” are gone.
In place of the cam, a multitoothed iron
wheel called a reluctor is fitted onto the
distributor driveshaft.

How do the magnetic pickup and reluctor
replace the switching action of a breaker-
point set? The answer is, they don't ex-
actly. Their purpose is to generate an
electrical signal that rises and falls in step
with mechaniecal rotation of the distributor
driveshaft. The electronic control unit then
converts this signal into a periodically in-
terrupted flow of battery current through
the ignition coil primary. Thus, it takes
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both the pickup and the control unit to take
over the funetion previously performed by
the points.

How the pickup unit works

The pickup unit magnet forms a closed
magnetic path through the reluctor wheel
and the pole piece. As the distributor drive-
shaft turns the reluctor, coupling via this
path changes, becoming strongest when a
tooth of the rotating reluctor lies opposite
the pole piece and weakest at the space be-
tween two teeth. If you recall how a gen-
erator works, vou know that a coil of wire
exposed to a varying magnetic field develops
a rising and falling voltage. That’s what
happens in the pickup coil. The teeth of the
reluctor correspond to cylinder firing points;
a tooth lies opposite the pole piece just as
one of the pistons has reached the peak
point on the compression stroke. At that
instant, voltage out of the pickup unit rises
to a peak and signals the control unit that
it's time for a spark.

The electronic control unit

Packed into the sealed electronic control
unit is a smart, four-transistor circuit that
switches battery power to the ignition coil
primary in response to the distributor pick-
up signal. On its own, though, the control
unit sets “dwell” of the system to ensure
a peak spark.

Duwell is an expression left over from the
days of breaker points. In effect, it states
how long points are closed, in terms of dis-
tributor cam rotation. This translates into
the period of time that battery current flows
into the ignition coil before each spark, thus
providing a measure of the amount of stored
flux energy available for conversion into
spark voltage. Ideally, current should flow
until the coil is “saturated” with magnetic
flux. (That is, no more flux will be produced
no matter how much longer current flows.)
This rarely happens in conventional igni-
tion because the points are mechanical and
slow-moving. The dwell that you get is a
compromise.

Not so in the Chrysler system that we're
focusing on in this article. The diamond-
shaped power transistor on the control unit
is normally biased “on” and pumps battery
current into the ignition coil primary un-
til the distributor pickup unit signals that
it's time for a spark. At that instant, the
power transistor is switched “off” very
briefly, the magnetic field about the coil
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Check your own electronic ignition system

The checks here refer to the wiring diagrams for the
Chrysler system shown below.

Timing—Unless you tear down the engine for over-
haul there is no need to retime. But checks can be
made by triggering the timing light off plug Mo. 1 and
using it to illuminate the timing works. As in the
conventional system, the distributor clamp bolt is
slackened and the distributor rotated until timing
marks line up. The bolt is then tightened to lock the
distributor at the correct factory setting.

Dwell—The measurement can be made, but it won't
mean much because you can't adjust it. Hook up
dwell meter (+) lead to ignition coil (—) and dwell
meter (—) lead to block ground. You'll read close to
40°.

Rpm—Same hookup as dwell, but use tachometer. Ad-
just carburetor idle settings (cold and hot) to set cor-
rect engine rpm.

Gap—To check the pickup gap, a .010-inch feeler
gauge should not slip between the end of the pick-
up coil core and an aligned reluctor tooth. Caution: A
feeler gauge can be forced between the pickup coil
and reluctor tooth when the air gap is properly ad-
justed. so do not use force when checking with a
N0-inch feeler. If it is necessary to set pickup air
gap. loosen the pickup adjusting screw, align a re-
luctor tooth with the pickup core and insert an .008-
inch feeler between the reluctor tooth and pickup
core. Tighten the pickup adjusting screw with the .008-
inch feeler in place.

It is necessary to use a nonmagnetic feeler gauge
because a feeler gauge that is attracted to the mag-
netism of the pole piece will give a false "feel” or
drag. If nonmagnetic feeler gauges are not available,
brass shim stock of the proper thickness can be used.

After setting the air gap, run the distributor on a
test stand and apply vacuum to make sure that the
reluctor teeth do not strike the pickup core during
vacuum advance check.

The reluctor teeth may appear to be a little rough at
the edges. Do not try to clean them up by filing the
edges. You may file too much and round the edges of
the teeth. A sharp edge is needed to gquickly decrease
the magnetic field, and induce the negative voltage in

1. Portion of the ignition circuit to be checked
if voltage at connector cavity 1 is not within
one volt of battery voltage with the accessories off.
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the pickup coil. If the teeth are rounded, the voltage
signal to the control unit will be erratic.

Reluctor polarity—There are two small arrows on
the reluctor that point in opposite directions. In a
clockwise distributor the arrow at the keeper pin that
holds the reluctor in place should point clockwise. In
a counterclockwise distributor, the arrow at the keeper
pin should point counterclockwise. If the arrow at the
keeper does not point in the direction of distributor
rotation, remove the reluctor, turn it 180° and reinstall
it.

Plug wires—Bare one end of an insulated length of
wire. Clip the other end to engine block (ground). With
engine running in darkened garage, brush bare end of
wire over entire length of insulated plug lead. If you
spot a spark, the lead is bad and should be replaced.

Chrysler uses silicone ignition cables equipped with
a silicone rubber outer covering that is highly flexible
and extremely heat resistant,

A fiberglass jacket has also been added which in-
creases the strength and durability over the standard
neoprene cables. This cable is used on the rear four
cylinders of the Chrysler 400 and 440-cu.-in. engines.

The hypalon cable is used on all Chrysler 225, 318,
360, 361 and 413-cu.-in. engines and on the front four
cylinders of the 400 and 440-cu.-in. engines.

Do not use the cable as a handle and pull it from
the sparkplug or the distributor cap. That's the easiest
way in the world to disconnect the cable from the ter-
minal and ruin the cable. Always remove the cable
from the plug by firmly grabbing the terminal itself.
The cover at the terminal is very flexible so this can
be done quite easily.

Electrical checks

1. Remove the multiwiring connector from the control
unit. (Connector cavities 1 through 5 are shown be-
low.) Turn the ignition switch on. Connect the negative
lead of a voltmeter to a good ground.

2. Connect the positive lead of the voltmeter to the
wiring-harness connector cavity No. 1. Available volt-
age at cavity No. 1 should be within one volt of battery
voltage with all accessories off. If there is more than
one volt difference, Fig. 1 shows the circuit that must
be checked.

2. Portion of ignition circuit to be checked
if voltage at connector cavity 2 is not within ong
volt of battery voltage with the accessories off.
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3. Connect the positive lead of the voltmeter to the
wiring-harness connector cavity No. 2. Available volt-
age at cavity No. 2 should be within one volt of battery
voltage, with all accessories off. If there is more than
one volt difference, Fig. 2 shows the circuit that must
be checked.

4. Connect the positive lead of the voltmeter to the
wiring-harness connector cavity No. 3. Available voit-
age at cavity No. 3 should be within one volt of battery
voltage with all accessories off. If there is more than
one volt difference, Fig. 3 shows the circuit that must
be checked. Turn ignition switch “off."

5. Connect an ohmmeter to wiring-harness connector
cavity Nos. 4 and 5. The ohmmeter-resistance reading
should be between 350 and 550 ohms. If it's higher or
lower than specified, disconnect the dual-lead connec-
tor coming from distributor.

Using the ohmmeter, check the resistance at the

dual-lead connector coming from the distributor. If
the reading is not between 350 and 550 ohms, replace
the pickup coil assembly in the distributor. If the read-
ing is within specs, check the wiring harness from the
dual-lead connector back to the control unit. Connect
one ohmmeter lead to a good ground and the other
lead to either dual-lead connector pin of the distributor
harness. Ohmmeter should show an open circuit. If the
ohmmeter shows continuity, the pickup coil in the dis-
tributor must be replaced.
6. Connect one ohmmeter lead to a good ground and
the other lead to the control-unit connector pin No. 5.
The chmmeter should show continuity between ground
and the connector pin. If continuity does nol exist,
tighten the bolts holding the control unit to the firewall.
Then recheck. If continuity does not exist, the control
unit must be replaced.

Reconnect the wiring harness at the control unit and
distributor. Note that whenever you remove or install
the wiring-harness connector at the control unit, the
ignition switch must be "ofl.” Otherwise the control
unit could be damaged. Remove the high-voltage cable
from the center tower of the distributor. Hold the cable
approximately 3/16 inch from the ground. Crank the
engine. If arcing does not occur, replace the control
unit. Crank the engine again. If arcing still does not
occur, replace the ignition coil.

3. Portion of circuit to be checked if volltage at
cavity 3 is not within one volt of battery voltage with
accessories off, Ignition switch is turned off.
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Wiring diagram of the Chrysler electronic ignition
system shows all components. The dual ballast resis-
tor replaces the single type used in conventional
ignition systems. In the dual unit, separate resistors
are sealed in a ceramic block. They limit current to
ignition coil and the control unit. The control unit

is actually sealed in epoxy, which makes it
impervious to moisture, fumes and vibrations.

primary collapses suddenly and induces high
voltage in the coil secondary, which causes
a spark at the plug electrodes. Immediately,
the power transistor switches “on” again,
to recharge the coil for the next spark. In
effect, the system *“stretches” the dwell
period well beyond that achievable with
breaker points. The switch-off period is so
brief that there is more than adequate time
to store full energy between the sparks,
even when the engine is operating at top
rpm.

Operating voltage to the electronic igni-
tion system is provided through a dual bal-
last containing two separate resistors: One
limits current into the ignition coil primary
(as in the conventional system) while the
second resistor feeds the transistor circuitry
of the electronic control unit. The Chrysler
system interconnection is shown in the
wiring diagram above.

Maintenance

To get an idea just what kind of main-
tenance the owner of a Chrysler product
equipped with electronic ignition might look
forward to, we visited the Chrysler Train-
ing Center near Tappan, N.Y., and posed
the question to Chief Instructor Bill Hamer.
When we mentioned “maintenance,” you
might almost think we had said a dirty
word.

Soft-spoken Hamer gave a measured re-
ply: “By and large, our electronic ignition
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is a troublefree system that eliminates the
need for periodic points replacement.” He
explained that getting rid of the points did
away with the need for fussy dwell adjust-
ment, and that with the new distributor
pickup unit there just wasn't anything to
be done by the owner inside the distributor
in the way of maintenance or adjustment.
Since the reluctor and pickup coil merrily
whirl by each other with a clearance of
.008 in. there is no wear which would neces-
sitate adjustment. Barring a random fail-
ure in the distributor or electronic control
unit, there's nothing to do in the ignition
primary circuit.

To illustrate the new simplicity of the
system, Hamer hooked up a Chrysler elec-
tronic ignition tester to a brand-new 318-
cu.-in. engine and ran a 30-second check on
the primary circuit (these testers are stan-
dard equipment at all Chrysler dealers). Its
three red lights stayed dark while two green
ones glowed brightly. “If there’d been a
failure in any part of the primary circuit,
the defective part would be pinpointed and
replaced,” Hamer explained. Evidently,
moving to electronics has also eliminated
some costly troubleshooting time—an
added bonus in these days of steeply rising
dealer servicing costs.

But Hamer was quick to point out that
the presence of electronic ignition in
Chrysler cars hasn’t done away with the
need for other routine servicing and ad-
justments that would normally be included
in a “tune-up.” Because the high-voltage
secondary circuit (rotor, cap, plug wires
and sparkplugs) remains unchanged, checks
should continue to be made for deteriora-
tion in these components. Plug life has been
estimated by Chrysler at an average of
18,000 miles, although the need for plug
renewal seems to be dictated more by fuel
contents (lead, for example) than by the
electronic system that’s firing the plugs. A
“healthy” plug exhibits a very light tan or
gray color. While the electrode gap widens
about .001 in. per 1000 miles, chances are
you can clean plugs, file, regap and reinstall
with good results.

Carburetor and emission controls should
be checked and serviced, if need be, since
foul-up in either can swiftly erase the
benefits of good ignition. But don’t turn off
on tune-ups just because the breaker points
are gone. Until they seal the hoods on cars,
the maintenance-free car can't really be
said to have arrived! L



HINTS

FROM READERS

Wire ‘clamps’ hold box flaps

When doing a lot of packing, simple wire de-
vices to hold the box flaps out of the way
make the job easier. To make the “clamps,”
cut and bend coathangers as shown above.

—Marvin Duchoviner, Brockton, Mass.

Adapting adapters

If the hose adapter of an appliance does not
fit snugly over a faucet, tighten an automo-
bile radiator hose clamp around the rubber
adapter to eliminate leaks and maintain
water pressure.—P. Cryan, Newburgh, N.Y.

More convenient sabre blade screw

To ease removal of sabre-saw blades, [ re-
placed my hard-to-get-at short screw on the
blade clamp with a “j-in. one. I then
“stacked” the screw with washers and a nut
for rigidity.—A. Vena, Philadelphia

Neater paint removal

When removing excess paint from the edges
of window glass by scraping, first make a
knife-point cut near the sash bead to sepa-
rate the paint and permit a clean line in
removal.—Walter E. Burton, Akron, Ohio

Flashlight support

To support a flashlight and keep it from
rolling, cut center hole in plastic container
cover, clip edges to fit flashlight and cut
rim of cover to provide a flat resting edge

—H. Radzinsky, Charlotte, N.C.

JANUARY 1974 143



You can learn

to weld in minutes...

. . . with outfits that use oxygen
sticks to generate temperatures
exceeding 5000°F.

by Ronald E. Thomas

hen it comes to welding, most do-it-

yourselfers have been happy to leave

it to the pros, and for good reason, Conven-

tional welding equipment is pretty costly if

it's just for an occasional home welding job.

And the size of the big equipment will scare
off most beginners,

Two outfits sized for home use have
changed all that and made welding safe and
simple at a price the do-it-yourselfer can
afford. One pocket-sized kit called Pyro-5
sells for $39.95; the other, called Solidox,
sells for the same price.

While toylike in appearance, they are
anything but. They are not designed to do
the work of the pro's welder, but I was
surprised with what vou can do with them
and how easily you can learn to weld.

Both units operate on the principle of
mixing oxygen with propane to generate
temperatures up to 5000°F. That's hot
enough to weld a broken garden tool or
mower, repair a tear in a fender or the
fork of a motor bike, or to make any num-
ber of wrought-iron projects as well as cut
padlocks, chains and bolts.

The propane comes from standard ecylin-
ders of the type you use for a Bernz-O-
Matic or similar torch. The oxygen is pro-
duced from oxygen sticks which are shaped
like candles and burn like cigars. After an
oxygen stick is ignited with a match and
secured in a special canister, it releases
two minutes of oxyvgen flow per inch of
length. The sticks are color-coded to guide
selection of the right one for the job.

While these kits cost less initially than
a conventional oxygen-acetylene torch, on a
continued-use basis they would be more
expensive to operate. They are designed and
intended for the do-it-vourselfer who has
only occasional light welding needs. Assum-
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Solidox torch-kit package includes the torch
itself, a 14-ounce cylinder of propane, braze
rods, 90-minute supply of Solidox (oxygen pel-
lets), safety glasses, two welding tips. For how-
to-buy information, write Cleanweld Products,
Inc., Dept. PM, 813 South Fremont Ave., Box
1108, Alhambra, Calif. 91802. Price $39.95.

Pyro-5 kit sells for same price as kit shown
above. Made by Pyronetics, Dept. PM, 10025
Shoemaker Ave., Santa Fe Springs, Calif. 90670.

‘;_-.'I;;'-'-,.; EN CYLINDER

i
=
-
=

-
-

-
-
.
e

HANDLE MIXER
AND TORCH TP




BURNING
OXYGEN
STICK

Oxygen sticks are lit (at the red end) and dropped into
canister. The canister cap is then finger-tightened
bacause the oxygen starts to flow immediately.

-

-
-
—
-

Brazing is simpler process
than gas welding procedure
and good way to familiarize
yourself with the unit. Melt
a little of the flux off the
end of the rod onto the start
of the joint. Keep heating
joint wuntil flux looks like
it's moving (liguid). Now melt
a drop of the rod and play
the torch in a zigzag fashion
to cause brazed material to
flow into the joint.

ing that the average professional snop
would charge a $5 to $10 minimum for a
small weld job, one of these units will pay
for itself after you've used it a half-dozen
or 80 times.

One apparent disadvantage is the short
burning time of the oxygen source. On the
plus side, however, this is what gives the
unit its light weight—seven pounds.

You must have everything ready to go
before starting the oxygen-making process
by lighting the sticks. They last about five
to eight minutes, causing a delay while you
start another batch. However, it takes only
a few minutes to start again, and the pause
gives you a chance to inspect your work and
make any changes that may be needed.

By using modern brazing alloyvs, a strong
joint can be obtained without the skill and
dexterity required for gas welding, The in-
struction book that comes with each kit con-
tains all the information you need.

One important point: Remember that the
torch flame is 5000°, and that the container
for the oxygen sticks and the spent pellets
and sticks are hot for quite a while after

Inner cone of flame should be between % and
3 in. long. Hissing sound assures that torch

is operating properly and under pressure. Col- being d[lmpi:!d. Keep a fire exti'nguisher
ored glasses are a must for eye protection. Work handy and dispose of expended sticks on a
surface should be of noncombustible material; noncombustible material. Observe standard

surrounding area free of combustible material. welding precautinns regarding fire and per-

sonal safety. Alwways wear colored goggles
when welding. Don't let bystanders watch
unless they, too, wear goggles. * ok ok
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Custom-fit gun rack

adjusts for

growing collection

Based on standard shelf hardware system, this rack puts your present
gun collection on display, with flexibility and room for future acquisi-
tions. Guns are supported at barrel and at stock just behind grip by
blocks that are fastened to the cut-down shelf brackets.

Putting inoperative guns on display is
quick work with a rack that makes use
of shelf hardware for fast construction and
flexibility. Each gun is fitted to its own
brackets, assuring solid support and level
display for best appearance. Guns can be
repositioned and respaced easily and stan-
dards can also support a shelf, as shown
above, for accessories.

The shelf system used here has satin-fin-
ish brass brackets, custom cut with a hack-
saw blade. Support blocks were cut from
34-in. pine and stained walnut. Seraps of an
attractive hardwood such as walnut or birch
could also be used. Blocks, used as templates
for laying out cuts to be made on brackets,
are shaped first to fit guns on a cut-and-try
basis or, better, cut to cardboard templates
fitted to gun contours. Rear (stock) sup-
ports are made first; then each gun is held
in position and heights and depths of front
(barrel) supports are figured so guns will
be level. L
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Brass shell brackets are surprisingly easy to cut with
hacksaw blade in sabre saw. Wood block is first cut
to fit gun, then temporarily attached to bracket as
template for marking cuts. Final assembly is with 3a-
in. No. 8 flathead brass woodscrews. Use a counter-
sink made for metal on the brackets. Note: a locking
cabinet, rather than a rack of any kind, should be
used for display of all operable weapons, which should
be stored with trigger locks for added safety.



Sturdy roller
support for
bench-saw
work

by C. E. Banister

P Jere's a one-evening, easy-on-the-
wallet project that will be a valu-
able “third hand” in your workshop. The
work support boasts an adjustable roller
top, which greatly simplifies ripping and
crosscutting of long boards and large
sheets of plywood on a bench saw.

The steel ball-bearing bench roller can
be purchased from Belsaw Machinery
Co., 315 Westport Rd., Kansas City, Mo.
64111 for $6.50 postpaid. All other parts
are inexpensive and readily available lo-
cally, The two lengths of pipe can be
bought cut to length and each threaded
at one end. A standard replacement knob
for existing equipment would make a
good locking device for the pipe uprights.
(A piece of Mg¢-in. rod threaded at one
| end and bent to a 30° angle would also
[ work well.) Automotive brake drums can

be obtained from brake service shops or
junk yards.

The roller cradle consists of a #4-in.-
thick iron bar, drilled and tapped to re-
ceive 1%6-in. 14-20 capscrews that attach
the waste nut and the two angle irons.
Each angle iron is notched and filed with

| a three-cornered file to allow the seating
' of the Y%-in. hex roller shaft. After each
angle iron is drilled and tapped to receive
“g-in. 8-32 machine screws, two short
lengths of coathanger wire for “keepers”
are threaded through the 4-in. factory-
drilled holes in the shaft ends and
| wrapped under the machine-screw heads
to form continuous loops and hold the
roller in the cradle firmly. L

KEEPER

8-32 MACHINE SCREW

BALL-BEARING BENCH ROLLER

3/16"" ANGLE,

1" DIA. x 20" PIPE > 5 Wi

anxms/a .

KNOB §

3/8 x 1-1/2 x 17"

1/4-20 CAP SCREW

1-1/4" DIA..

x 16-1/2" PIPE 1" WASTE NUT

1’4’20 x 1" BOLT 1-1/4" 1.D

FLOOR FLANGE

BERAKE DRUM

Rugged work support, which is tip-proof because of
the design of the base, is a safety must when you are
single-handedly ripping or crosscutting long pieces.
(To do latter, support is repositioned at saw's side.)
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New look for an
old refrigerator

by Robert Wortham

Badly in need of refinishing, this 12-year-old refrigera-
tor was a good candidate for paneling-and-aluminum
modernization because of its dated design.

f a recent kitchen-remodeling job has
yvour old refrigerator in need of a face-
lift, or yvou've bought a new refrigerator
but kept the old one for the family room,
you can panel it with wood for a clean-line
modern look. The contrast of wood grain
and narrow, satin-finish aluminum molding
will take years off its appearance.

The average-size 10 to 14-cu.-ft. refrig-
erator will require one 4x8-ft., '4-in. panel
(perhaps the same paneling you've used in
the family room, or one that will match
your kitchen cabinets), 45 lineal ft. of
34-in. lipped aluminum cap molding, ®*%- and
#4-in. No. b flathead sheet-metal screws and
a can of spray enamel (same color as the
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Dark oak panels framed with satin-finish aluminum
give the updated refrigerator a rich look. Brown spray
enamel makes door harmonize where it shows.

paneling) for exposed areas of door and
cabinet not covered by paneling.

Start with a side panel, attaching front
vertical and bottom molding strips through
wide lip of molding with 34-in, screws.
Slip panel into place and attach rear ver-
tical strip with *3-in. screws through mold-
ing. The top molding strip, capping the top
edge of the panel, is attached with contact
cement—caution: contact cement is ex-
tremely flammable, so read and follow
maker’s instructions. Follow with the top,
second side and door panels (the door panel
and molding may bend to follow door curve).
Finally, replace door handle and latch as-
sembly, inner door and basket. * k&
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3/8" NO. 5 FLATHEAD
SHEET-METAL SCREW Gasket and inside panel are removed so that the door handle assembly
SECTION and nameplate can be detached. Door edge is spray-painted to match
paneling. Except for two strips on top, which butt against strips on
top edges of sides, all moldings are mitered. Top panel slides into
place after the top strips and one side panel have been installed. Then
the second side panel can be put into place.
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Shop-built
trammel is
on the mark
every time

by Walter E. Burton

POPULAR MECHANICS

Generally. a trammel is considered to be
a drawing instrument—a beam com-
pass for example, for drawing circles and
arcs of greater radii than a conventional
compass can handle. The construction of a
trammel outfit like the one shown above
marking a circle on perforated hardboard
can be a rewarding project in which a small
lathe is useful. But if you lack this machine,
the parts could be made entirely by hand.

The trammel “outfit” consists essentially
of two steel, brass, or brass-plated steel
rods approximately 5/32 in. in diameter, a
pair of metal (or even hardwood) blocks
mounted to slide on parallel rods, and vari-
ous pivot centers and scribers that can be
clamped in the blocks.

Lengths of the two rods will depend on
the radii of circles to be drawn or distances
between center marks to be made. Usually,
rods 12 to 24 in. long will be desirable. Be-
cause it is not always convenient to store
long rods, they can be made in sections
connected by threaded couplings.

Making rod joint (part G): Clamp the
rod in a lathe chuck or headstock collet and
face off the end so it is perfectly flat and
square with the side. With a center drill,
start an axial hole, Using a twist drill, en-
large this to tap size to a depth of about



14 in. Clamp a tap in the tailstock chuck,
douse it with threading lubricant, and turn
the headstock spindle by hand to cut threads
as far as the hole depth permits. Drill and
tap both ends to be joined. Run a bolt into
one of the tapped holes until it is jammed
tightly with at least 14 in. of threads pro-
jecting. Cut off the bolt head. Bolt size is
not critical, as long as the bolt and the rod
metal around it have adequate strength.
For the 5/32 in. rods shown, 4-40 bolts
were used.

Sliding-block units: Each block unit con-
sists of a central part (A) flanked by two
smaller clamping blocks (B and C). When

the clamping blocks are drawn toward the
center section by tightening two knurled-
head 6-32 bolts, they squeeze against the
rods running through parallel channels,
locking the unit in position on the rods. A
vertical hole (14-in. dia.) in the central
block serves as a socket for such attach-
ments as a pivot center, scriber, ruling pen,
ballpoint pen, knife and pencil.

After squaring block A, drill the acces-
sory-holding hole. Grooves for the rods can
be formed by milling or by careful hand
sawing and filing. Carefully align the
grooves in the central block and those in the
clamping blocks, Each groove, which can be

First step in making rod joint is to bore an axial hole
in the end of 5/32-in. brass-plated steel rod.

Next, hole is tapped for a 4-40 thread. Tap is held in
tailstock chuck, headstock spindle turned by hand.

A Y-in. hole is drilled in one of two adjustable (slid-
ing) blocks which hold centers, scribers and the like.

Slot is milled in center portion of sliding block, as
well as in other side of block and clamping blocks.
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rectangular or rounded in section, has a
depth slightly less than half the rod diame-
ter. If grooves should happen to be made a
bit too deep, a series of punch marks along
them may reduce the clearance enough to
produce good clamping action. Groove width
is equal to, or slightly less than, rod diame-
ter. If necessary, file edges to produce a
snug, sliding fit.

Holes for the horizontal clamping bolts
can be made either before or after the rod
grooves have been formed—so long as the
grooves are kept in alignment, The clamp-
ing-bolt holes in one clamping block (B)
and in the center block (A) are drilled to
the body diameter of the bolt: the holes in

_

Use block cap (B or C) as a guide for drilling clamp-
ing-bolt hole through block A with tap-size bit.

Cone center made of drill rod is machined with blunt
tip (90 to 100°), used when centering on a hale.
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the other clamping block (C) are drilled to
tap size and threaded. When aligning holes,
drill through all pieces with a tap-size bit
(No. 36 for 6-32 threads), then enlarge
holes in the center block and one clamping
block with a body-size bit (No. 28 for =
6-32 bolt). In one end of block A, drill and
tap a hole for a 6-32 setscrew (bolt) for
clamping the centers and other attachments
in the 14-in. vertical hole,

Although the two block units are practi-
cally identical, the one ordinarily used as
the pivot block is equipped with a little
finger button (J) which is pressed into the
top of the vertical '4-in. hole. This makes
it easier to hold the block steady when you
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Various parts of trammel assembly include two pointed
centers and a pointed scriber, a ruling pen attachment,
and a ballpoint-pen refill with slotted adapter sleave
(see drawings and text) for drawing large diameter
circles in ink with the trammel,

Assembled trammel with the blunt, cone-shaped pivot
center and a pointed scriber in place. The stub pencil,
in place of scriber, can be used for drawing circles on
paper, cardboard and various woods.



scribe a circle. Because the button must
project 4 in. or so into the hole, pivot
points to be used with that block are made
with shorter shanks than those of the
scriber points used in the scriber-block
unit. In fact, the shank of a scriber point
should project slightly above its block top,
so it can be tapped with a hammer if de-
sired.

Attachments: For conventional use as a
compass for drawing circles, the trammel is
provided with a pivot point (F), having a
shorter (1-116 in.) shank, and with either
a pencil, ballpoint pen refill, or ruling pen
mounted in the scriber block, For seribing
on metal, and punching hole locations, a

Trammel can be used to spot-punch equally spaced
points on various materials. Use a lightweight hammer.

point like F should be used in the scriber
block.

Sometimes you’'ll want to draw a circle
around an existing hole. For this purpose,
a pivot point (E) with a blunt conical tip
is handy. Make pivots and scribers of hard-
enable steel (such as drill rod) and harden
and temper the points to assure maximum
life.

Another useful attachment is a knife-
blade insert (D) for the seriber block. This
can be made from drill rod and shaped
generally like points E or F, but with a
flattened, sharpened tip that cuts like a
knife. It’s useful for cutting cardboard
dises.

The ballpoint pen refill should be an all-
metal type; the one shown is 1% in. in di-
ameter. To adapt it to the %4-in. hole in the
block, a brass sleeve was made (see H).
Diametrical saw slots extend half its length
so pressure of the locking screw squeezes
the sleeve against the refill and holds it
firmly.

The sleeve position is adjusted so the
refill projects about the same distance as
the pivot point in the pivot block. Mounting
the ruling pen will depend on its construe-
tion and size, and may also require a sleeve,
The knurled heads on the 6-32 bolts shown
were made by jamming knurled nuts against
the bolt heads. * k%
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HINTS

FROM READERS

Screwdrivers ‘stapled’ in place

A quick and easy way to build a sturdy
screwdriver rack is to partially drive electri-
cal staples into a length of 1x1. To make
the rack shown, I used Handy Strap sta-
ples for “loops” and fastened the board to
the wall with two hefty screws. If de-
sired, rack could be suspended from perfo-
rated board.—Ken Patterson, Regina, Sask.

oy
o %o

© %°

Cutting paper washers

Make paper washers for shims or decoration
with a sharp-edged metal washer (or one on
which you've filed sharp edges) as a punch.
Place washer on a metal block, place paper
over, then add a rubber pad such as two or
three thicknesses of inner tube and a sec-
ond block. Squeeze this sandwich in a vise
or strike it with a heavy hammer to make
the cut.—Walter E. Burton, Akron, Ohio
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Hangable gluing clamp

Gluing clamps are commonly made with
black pipe threaded at one end. But if you
use pipe threaded on both ends, you can
screw an eye tip (for awning pipe) onto
one, and the tool can then be hung from
wall or ceiling—visible and out of the way.
Bonus: The sliding jaw is locked on so it
can’'t be lost.—Andrew Vena, Philadelphia

Double-diameter work in lathe collets

Double-diameter work with one end of un-
even contour can be difficult to hold in a
lathe collet. To polish the shanks of 14-in.
rotary files, I inserted the tools through
the collets’ rear openings. To polish shank
sections near heads, the files were gripped
with heads outward. This stunt for two-di-
ameter workpieces is practical with some
jaw-type chucks.—Burt Web, Skokie, Il



Get hold of

honest taste.

Have an
Old Gold.

Wamning: The Surgeon General Has Determined |
That Cigarette Smoking Is Dangerous to Your Health.
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20 mg. “tar,” 1.3 mg. nicotine
av. per cigarette, FTC Repont Feb.73.




Trail skill will be of
increasing importance
with the growth of the
sport. Practice in
proper spacing, speed
selection, ability to
stop and prevent
overrun or collisions,
knowing when and how
to leave a deep-cut
track to pass are
essantial for drivers.

Following signs that
now mark hundreds of
trails, and studying
trail maps before
setting out are

new but necessary
snowmobile lessons to
be leamed. Ability to
follow topographical
plans helps insure safe
operation over terrain
that is unfamiliar.
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Driver’s license

Predictions point to tests
for operators. Match your
skill against these sample
questions and maneuvers.

by Bill McKeown
OUTDOORS EDITOR

How much you know about driving
snowmobiles and how well you run
your own may soon be a legal question.
Already eight states and six Canadian
provinces require driver’s licenses. Like
it or not, all drivers may eventually be
required to pass tests in writing and
aboard machines out in the snow. Our
survey shows, however, that many own-
ers should be able to pass right now. Try
our sample test on the facing page and
see how you rate. Then read on to check
your answers. Common sense should give
you a good score even if you have never
driven one of these winter fun machines.

The demand for licensing has been
brought on by a number of careless and




for snowmobiles?

inconsiderate drivers who have ignored
property rights, chased animals, collided
with cars and trains, damaged tree
nurseries, drowned while crossing thin
ice, gotten lost and required extensive
rescue missions, and disturbed the peace
by running machines day and night much
too near homes.

‘..r I_:-“;"j: . & '.:"'_

The present regulations requiring a e -yisam

! .'__!

license usually refer to an automobile
driver’s license or to a certificate that
a snowmo driver under 18 has passed
an instruction program. Minnesota,
probably the most progressive in the
development of legislation that has be-
come a model for other states, has a
Snowmobile Education and Training
Program administered by its Department
of Natural Resources. Youngsters be-
tween 12 and 18 pass a course that covers
machine nomenclature, control familiari-
zation, machine safety features, operat-
ing procedures, snowmobile and highway _
laws and regulations, loading and towing ="
procedures, snowmobile code of ethics,
safety hazards of operation, including
possible hearing damage, environmental

Close maneuvering first requires wide-open, level fields
with unobstructed view for front machine. Leader should
have driving, first aid, sometimes avalanche knowledge.

Sample driver test

What are the major causes of
snowmobile accidents?
(Name four)

At what time of day do most
accidents occur?

Name five safety items a
driver should take along.

What added equipment is
needed for night
operation?

What is the best way to tell if
a train is coming?

Should a driver sit, kneel or

stand when jumping a
machine?

What is the meaning and
importance of “wild chill
factor?

What are the procedures for
an emergency turn on
hard-packed snow or ice?

What items of cold-weather

clothing should be avoided?

What is meant by
“overdriving your lights™?

What is proper procedure for
driving in avalanche areas?

What should you try to do in
case of blizzard or
“whiteout”?

Name two tow-sled
precautions.

What are at least three
misuses of snowmobiles
that should be avoided?

What applicable laws should
be checked before setting
out?

Name five ways to avoid
trouble and get more fun
from the sport.

Performance check

Demonstrate starting,
stopping, warm-up
techniques (plus rope start
of electric model).

Run a course that requires
driving straightaways, up
and down steep slopes,
sharp turns at top and
bottom of incline.

Drive narrow trail behind
companion or examiner
demonstrating proper
spacing and emergency
stops without tailgating or
override.

Demonstrate proper crossing
of highway with steep
plowed drifts, ditches on
each side.

During speed runs,
demonstrate stopping
before reaching obstacle,
or dodging it.

Run a slalom course.

State fuel/oil mix ratio and
give estimate of distance
and hours of running time
at average speeds with
one tank of gas.

Are you sure of all the answers? If not, read story and review owner's manual.
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1

consequences of snowmobile use, and per-
formance and written tests. Upon comple-
tion, a safety certificate is issued.

To qualify for a passing grade when tak-
ing our sample test, a driver would need to
know that most accidents occur at night and
about three quarters of drivers involved
apparently have been drinking. Collisions
with cars, trains and fixed barriers cause
most fatalities, with drownings a close
second. Careless and reckless operation
would seem to be indicated in most cases.
Only stunt drivers should try jumping a
machine; there is no recommended way for
a driver to try this back-jarring maneuver.

Safety aids for the snowmobiler would
certainly include a companion. Heading out
alone is dangerous, and traveling with a
buddy on another machine, or with a group,
is by far the best. Matches, first-aid kit,
flares, snowshoes, blanket and rope are
also recommended, and at night a flashlight
and reflectorized side patches are required
in some areas. Head and taillights go out
in some machines when the engine is off.
Night speeds should be slow enough so you
can stop before striking any object suddenly
seen ahead, thus avoiding “overdriving.”

Operation on ice or packed snow becomes

(Please furn lo page 160)

Topping ridge takes special talent (left) since ridge
may hide ravine or steep drop-off, solid tree wall or
busy highway and chance of collision with passing car.
Speed practice (below) requires open fields with chance
to graduate to sieeper slope maneuvering, traversing,
flat and banked-turn maneuvers, introductory racing.

el s iin o bbbl i dss

158

POPULAR

MECHANICS

w, |/




BUILD THESE BEAUTIFUL CLOCKS

BUY AT FACTORY PRICES AND
SAVE $200 OR MORE!

Kits for you to cut and assemble in solid Cherry, Walnut
and Honduras Mahogany. No plywood or plastic.
Handsome Moving Moon and “Tempus
Fugit” Dials are gracefully styled in
solid brass. German-made weight-pow-
ered movements play the beautiful
Westminster, St. Michael and Whitting-
ton Chimes. i

Send just $1.00 for plans and instruc-
tions to build your choice of (A) Grand-
father, (B) & (C) Grandmother, (D)
Steeple plus information-packed cata-
log of movements, dials, parts and kits e
to build these and 14 other fine clocks.
All 4 plans — $3.50.

CATALOG ALONE — 25¢

MASON & SULLIVAN COMPANY
Dept. PMH, Osterville, Mass. 02655

Please Rush the followi
"“"“m'ﬂ““:‘;':‘"m m.ocuanaucu'gg $1.00 each
! Send all 4 plans g‘um

MASON & SULLIVAN C0. | nome ™0 @

OSTERVILLE, CAPE COD, MASS. 02655 Street
\_ IN CANADA: Colonial Times, Box 2 Stn S. Toronto, Ontario M5MA466 City State Zip.

- DISCOVER -

L-. - —— j

Change of Address Form

Please use this form to notify us at least six
weeks before you move to your new address.
1. Present address: Attach address label from
a recent issue, or print your name and address WHITE'S Ellmm_mm

exactly as shown on the label. 1011 Pleasant Valley Read, Rm. No. 512, Sweet Home, Oregon 57386
|9}

NAME BLAST HJHHAGE—H]UN[{E“T.E;I;LE 2400 F

- Hebbyists » Schools « Inventers, ete.

ADDRESS E Moke {:::: own costings of ony

CITY. STATE ZIP ': ‘I. cmd Tine. A::IIIGEIT I:nﬁ‘::l:: ﬁ

M ¥ 50 Ibs. Complete units from

mlﬂm-’“ﬁi Sﬂtdﬂtfwdﬂ

I

2. Fill in new address: culor—refundable.
S KANSAS CITY SPECIALTIES CO. .L“m“ﬂu_ s3sea |
NEW ADDRESS 1“,“&-&;-;-";%:“HHHHEH' Sealed Beam

s ver times as bright as stock high beams. Lets
cITY STATE ZIP. you see whats ahead.(at 60 mph. you overdrive
3. Mail this form to: your Dl'ﬂﬂlul;%hlt::i l*hiimﬂ fit bright

' socketson g t

POPULAR MECHANICS Bile 2at anry, Sihattn e,
Subscription Service Dept. | $11.95/pair, ppd. USA no c.o.d. pleass.
Box No. 646 Extend your safe driving line of SIGHT

New York. N.Y. 10019 '. : Warren Enterprises, Box 563m, Skokie, L. 60076
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DRIVER'S LICENSE FOR SNOWMOBILES?
(Continued from page 158)

more difficult because the front-steering
skis lose their bite. Road-running is dan-
gerous as a result, and highways should
be crossed at right angles, Some states
require an auto driver’s license just to cross
a highway and, as with railroad tracks, a
driver should first stop and, ideally, shut
off his engine and remove his helmet to lis-
ten for trains or cars. On a lake, avoid ap-
proaching any areas of thin ice or open
water; the driver should roll off the machine
if he can not slow it or steer it away.

Speed lowers the chilling factor of the
breeze, and clothing must be properly
chosen, but with no loose scarves to catch
in moving parts. Avalanche areas should be
avoided or traversed with long spaces be-
tween machines. In a “whiteout,” an opera-
tor should turn around and try to retrace
his tracks. Weather conditions, plus federal,
state or provincial, and local laws should be
checked before departure. When towing, use
a stiff bar to prevent override.

Club membership, proper clothing, pre-
study of weather and trails, choice of a
companion, and a last check of local condi-
tions plus notification of someone of your
destination should insure a successful out-
ing in the snow. * &k

POPULAR MECHANICS
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Hanging out to conirol centrifugal force of high-speed

turns is only learned through practice and a daveloped |

feel for machine. Running slalom-type course helps
develop skill. Knowing when to stop (below) to rest
and warm up can be key to prevent frostbite and ex-
haustion that can lead to bad judgment, accidents.

-,
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¥, Magic Mol Plan- Moke

man—de work in SPARE at home

', one ean learn

ing !n daily with esah in

and fascinating of all home opera
businezaes. For the first time a simplified
machine brings the fabuloas profita of

Laminating

'ﬂtiﬂ:hc m:-lfdf";gj small tor. A
one ca perate the machine with i il to bring back cash and o
to o te the machine with =opply the circalars yoo ma
a few minutes practice —then with oor help, too. Eﬂhmﬂ ‘lhﬁl send yon anm
d Msli Plan can get mail orders pour- PO® fl'nh

upto'|2 an Hour!

Get into PLASTIC
FAALAMINATING af home

HELP FINANCE YOU AT LESS THAN BANK RATES.

res, prices, details, finance muk:uu&r.lﬂ

youneed. |l eoupori or send name on posteard.

We '"'“.i WARNER, 1512 Jarvis, Dept. L-2-DA, Chicago, Ill. 60626

} " Me canvassing—no i

i S S T — —

; Make Thousands of Beautiful Art Creations | § WARNER ELECTRIC CO. 1512 Jarvis fv. 1

| Dept. L-2-DA, Chicago, Ill. 60626 1

COSTUME JEWELRY o CIGARETTE BOXES | b Atno cost to me, please rush full details and g

THISY TRAYS o CANDLESTICKS o« COASTERS | o financing plan, postage prepaid. No obligation. o

MAN - """ LAMP BASES o B0OK ENDS...ALLIN ||

i ik ol SPARNLING COLORED PLASTIC / [ nr e eeeeeeanmnns y

i sy Pos oty '

o i

Tic In material cost brin | Address..... sesssassssn=ssans sassmesnensssnn -

back $2.568 in cash by ﬂllﬁ. I .

Capacity of machine: $40.00 7 R State ...... Zip Code. . ...

prafit par hour of operamtion. l—--——_———--————-—

CHAIN SHARP

te set for guick, accurate filing of chain saw chain. * h?ln
" holds file at correct angle for shirunmﬁlcm n teeth
“Filemate™ guides you in filing rakers to right depth.

The 4-Piece Set—“Chain Sharp’" with Chain Saw File, File
Handle and “Filemate’” plus illustrated directions— $4.75 ppd.

Send check or money order. Be sure fo give file size needed, or

chain pitch, or saw make and model,

FREE CATALOG— savings on chain saw chain, swide bars,

sprockets, other saw and accessories. Write fodar.

ZIP-PENN INC. Box 179-5D, Erie, PA 16512

Learn LANDSCAPING

TRAIN AT HOME for exciting hobby or career. Start your own
spare or full time Contracting business, work in Garden .
Nursery field, or landscape your own property - we show
you how. FREE BOOKLET describes opportunities.
LIFETIME CAREER SCHOOLS :
Dept. A-519
2251 Barry Ave.
Los Angeles, CA 90064 —&

WORKS BEAUTIFULLY
Easy to assembie kit of cast iron paris.
Use your own L hp, motor. Drill press
needed for finishing work. Moves approx,
120 strokes per min. Send $29.95. Satis-
faction guaranteed. Catalog describing
i 51 kits, only S0¢. Write:

Struck Corp., Dept. PM14H, Cedarburg, Wis. 53012

A BUSINESS OF YOUR OWN

REPAIR HYDRAULIC JACKS

[Earn while you learn at home. Millions of jacks in gas and aulo senice
slations, trucking fims, body shops, riggers, factorses and faims need
servicing . . . most of which you can learn lo repair. We show you
HOW. Start spare lime in your basement or garage. Bug opportunity for
mechanics. ACT NOW!  yarite for felder PM-1,and free bonas offer

HYDRAULIC JACK REPAIR MANUAL CO., INC.

G.PF.0.BOX 3 & STATEM ISLAND. N.¥. 10314

SPECIAL OFFER! Molykote® 557
all-purpose spray lubricant

Monstaining, nonflammable; dries quickly to clear,

slippery, dust-free coating. Countless uses in home,

yard, shop, garage. For example, aluminum win-

dows in home or camper, sticky drawers, doors,

tools, etc. Works on metals, wood, rubber, plastics.

16-0z. economy can lasts months, only $4.95 post-
=== paid. Check or money order to Dow Corning Corp.,

- * PO. Box 2024, Midland, Michigan 48640,

Fast Track to a Cool Job!
 TRAIN AT HOME TO BE A

Motorcycle Mechianic

I you like to ride a eyele
for (un...learn how Lo fix
it for profit! Can you imagine
a better way Lo earn your
living? And to make it even
better, the pay is greal—
whether you choose to
work in a cycle shop for
someone else or decide to
start vour own cycle repair
business. Now, thanks to
4 North American, there's a
fast, easy way to get the training you
need . .. at home in your spare time,
Mo need to quit school or your job.
Experts show you step-by-step every-
thing from minor tune-ups to major
overhauls.

CYCLES ARE BIG BUSINESS
...AND S0 IS FIXING THEM!

There are more than 3 million cycles registerad
in the U5, today, Plus an estimated 3 million
more dirt bikes, But, there are fewer than 10,000
motarcycle mechanics available to reg;ir them.
(Imagine only one mechanic for every 600 motor-
cycles!) Mo wonder career opportunities are so
great...and getting better every day. The door
* is open to you now, Rush coupon for FREE
“Motorcycle Mechanic Career Kit."

SPECIAL CYCLE TOOLS & TEST INTRUMENTS
INCLUDED TO START YOU FAST!
' Professional tools plus your North American *"know-
how'* turn you into & skilled mechanic. We teach
you how to use wrenches, sockets, impact screw-
drivers, timing lights, electrical test instruments,
tompression gRUges, vacuum gauges, degree wheels,
soldering irons, ignition wrench sets, dial indicators
and much, much more! We even include a set of
special cycle tools and instruments to get you
started fast! Find out all about it now. Send for
FREE * o Mechanic Career Kit."" No cost,
no obligation . . . now or ever] Rush coupon today.

r—-'__------------—----‘---H
Careers by Home Study

! NORTH AMERICAN SCHOOL OF MOTORCYCLE REPAIR

1

1
: 4500 Campus Drive, Dept. PBO14 Newport Beach, CA 92663 1
i Rush FREE “CAREER KIT" on how | can become an I
1 expert motorcycle mechanic. 1
§ NAME AGE :
: ADDRESS :
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HINTS

FROM READERS

Chain grips
Plastic electrical connectors of the Mars
type make large pull grips for pull-chain
light fixtures. Drill a small hole in the end
of the connector and slip the chain through,

then replace the end clip on the chain.
—Ken Patterson, Regina, Sask.

Handy spatula

A spatula for shop use can be made from a
bit of springy % X Y4 x 4-in. steel strapping
and a handle from a rubber stamp. A slot
about 1% in. deep is cut in the handle and
the blade inserted, with household cement
to fill the space. Two holes are drilled
through blade and handle, and brass es-
cutcheon pins are used as rivets. The blade is
rough-shaped before the handle is attached,
then finished by grinding and polishing.

—Walter E. Burton. Akron, Ohio
162  POPULAR MECHANICS

Sanders from dowels

Lacking drum sanders of the correct size
for some inside curves, we found that sec-
tions of dowel could be used to serve the
purpose. A slot was cut in the end of the
dowel and a strip of sandpaper inserted and
wrapped around the dowel. We have used
these sanders in the drill press and on port-
able electric drills. When the ends of the
paper become worn, pieces are torn off and
the “sanders” are like new again—M. K.
Cox and D. L. Palmer, Cambridge, Ill.

Protecting chisel edge

To protect the edge of a chisel kept in your
toolbox, use a plastic prescription bottle just
larger than the chisel’s width. Use the chisel
to cut a snug slot in the cap, then push the
capped bottle over it.

—David L. Wiest, Clouderoft, N.M.



ORDER FROM THE
ONE-STOP CLOCK SHOP

School Clock Kit

(Dak, Walwut,
Cherry) Boukle Steeple
Clock Kit
{Cherry,
Walout, Maple)

23 Fine Wood Kits & Finishes
Full Size Patterns
100 Different Clock Movements
Selection of Hands
50 Different Dials
Brass Hardware
Hardwood Moldi
Barometers & Music Boxes
Send 25¢ for New
100-page catalog
CRAFT PRODUCTS
Dept. 1, Eimhurst, 1il. 60126

Clock Kit
(Walnut, Cherry)

AAMCO® And You Can Make I#!

The world's largest transmission chain is stll growin
strong after nine years. Over 500 of our franchises locate
from coast to coost. Mew openings in some markets mean
you too might qualify, For further information write:

AAMCO Tramsmissions, Dept. 115
408 E. Fourth 5t., Bridgeport, Pa. 19405

Al Lost @ New Amozingly Simple
OAS TURBINE

JET ENGINE

Build from easy to follew plans, Length 157, - .
Dia. 8%~, WL, Pyl et LA
“s:rn‘mil. Demon™ develops 20 WP, |deal pro for

dimensions, bill of materials and photos, Price $5.00. Me C.0.0.
SAVOY SCIENTIFIC. BOX Ilﬂ?;:ﬂl MONICA. CALIF. 90408

COMPLETE BOOK OF INSTRUCTIONS

How To Fit Keys, Change Combinations,
Master Key Locks, Keys By Number, Tools

B o sl s (I
rations, sfaction gu -
teed. Get started! Order today. W < L
A.D. Ancele, P.0. Box 69234, Los Angeles, Ca. 90069

.

I-N-V-E-N-T-0-R-$
WE NEED INVENTIONS

Bell your invention for cash—need money for Patent?—Are technical
problems holding you haek? Universal Inventions has helped In-
ventors all over the world—just like yoursell—why mewuf Inventions
provide the magic spring-board to sudden riches. REMEMBER, we
either sell your imvention or pay you a eash bonus. Write for details.

UNIVERSAL INVENTIONS, Dept. 13, Marion, Ohio 43302

Be A Legal Investigator

Enjoy one of America's most exciting, prestige careers.
Do pre-trial work for law firms. Assist trial attorneys.
Discover vital facts lawyers must have before going to
court. No college needed. Train at home for this profes-
sional career of growing income, prestige. Send for
FREE BOOK of facts. Mo obligation. Write UNMIVERSAL
SCHOOLS, 1129 20th St. N.W., Washington, D. C.
20036, Dept. 3-

You can make moncy in

WATCH

REPAIR

Learn at home the low cost Sweazey Way

Develop your skill step by step in your spare time at home,
Chicago School of Watchmaking's exclusive Sweazey System
shows you how to repair all types of Swiss and American watches,
Practical shop training. No previous experience needed. Age no
barrier. Diploma awarded. Send today for free information and
sample lesson. No obligation. No salesman will call.

CHICAGO SCHOOL OF WATCHMAKING
Dept. 114, Fox River Grove, lllinois 60021

FREE BOOK and SAMPLE LESSON

CHICARD SCHOOL OF WATCHMANING
Dept. 114, Fox River Grove, lllincis G0021
Plpase rush FREE BOOK and Sample Home Study Lsason.

Name Age
Addr
City. Siate Fim

r————-
l———-—_—

———— —— — — — — — — — i — —

BUILD YOUR OWN CA

SAVE UP TO 50%

_____#,—
y W py
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! =lIIIND
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EQUIPMENT CATALOG

5th Wheel Plans ...$9.95
Cover basic frame,
electric, plumbing,
meneraf construction)

Camper Plans ,.... 4.95

Send 51.00 postage. handling.
(Refundable)

VIKING CAMPER SUPPLY,
INC.

FB-BF Glenwood Awve.
Minneapolis, Minn. S5403

i 295 P .
?r:E: _li_:rn::?;r wiiich 1 enciose §..1srses
Econoline Type Van® 3.95 MAME. ..oasaasanasnans
Pass. Bus or E:J:YRESS ............ o

Delivery Van .... 3.95 sl b LIAG0

THE BIG BIKE FOR /
ALL SEASONS Ny

Model
VT-8 Kit
Price—

$279.95 HEALD'S NEW

“SUPER BRONC"

Model VT-8 has a new

8 HP 306 cc Tecumseh engine. Torque Con-
verter drive, big air cushion tires, front

and rear shocks, large padded seat, chrome
fenders, #40 chain and chain tightener.

Optional features include 21" x 12" wide,
knob tires both front and rear, electric
start, lights, aux. 5 ql. gas tank, front ski
and quiet spark arrester muffler. Super
Bronc comes in money saving easy-lo-
build semi-kit form. Kit price Model VT-8 —
$279.95, |deal for farm or recreational use,

FOR MORE INFORMATION WRITE:
HEALD INC., Dept. PM-1,, P.O. Box 1148,
Benton Harbor, Michigan 49022

FREE CATALOG
JANUARY 1974
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SOLUTIONS FOR MECHANICAL HEADACHES

CAR CLINIC

BY MORT SCHULTZ

Sunbeam parts suppliers
Hey, Jim Walery out in Northridge, Calif.,
and all you other Sunbeam owners having
a problem getting parts (see Car Clinie,
Aug. 13 PM): A couple of your fellow
readers of this column have suggestions.
Phil Roth of Sauk Village, I1l., claims he
has found “a fantastic nationwide parts
source” in World Wide Import Parts, Inc.,
208 North York Rd., Bensenville, Ill. Dr.
D.R. South of Elkhart, Ind., advises “parts
without difficulty” can be obtained from
George Byers & Sons, Inc., 46 East Town
St., Columbus, Ohio. Thank you, gentlemen.

Better piay it straight

I have three four-ply conventional nylon
tires on my car and one bias-belted tire on
the right rear. Is there any cause to worry
about handling under this setup?—William
G. Vreeland, Paterson, N.J.

The National Highway Traffic Safety Ad-
ministration answers your question this
way: “Random ‘mixing’ front and rear or
on the same axle can produce unpredictable,
sometimes dangerous handling difficulties.”
The agency contends that under wvarious
driving conditions requiring dependable
vehicle control, especially cornering, mixed
tire performance compares to the effect of
wearing a rubber-soled shoe on one foot and
a new leather-soled shoe on the other.

The “dos and don’ts” regarding mixing
of tires are as follows:

Wherever possible, fit your car with tires
of the same type—all conventional (bias),
all bias-belted or all radial ply.

If you have a “mix,” do not use two dif-
ferent types in front or rear. Place tires of
the same type on the same axle. In your
case, it would be best to get a new conven-
tional tire to replace the bias-belted on the
right rear, but if you had another bias-
belted you could use it in place of the con-
ventional tire on the left rear.

If you are “mixing” bias with bias-belt-
ed, mount the bias tires in front and the
bias-belted in the rear for best handling.
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Do not mix radial ply or “60 series” tires
with any other type or sizes on the same
car. Use the same type all around.

Blues in the night

The horn of my 1971 Plymouth has stuck a
half-dozen times since the car was new. It's
like a toothache coming only in the middle
of the night. My neighbors are ready to
form a lynch party. Help.—C. Harlan Dunn,
Owasso, Okla.

Your letter is one of several describing
this trouble received recently from owners
of Chrysler Corp. cars. The reason for the
unwanted concert seems to be the material
used in the horn switch. The switch con-
sists essentially of a thin strip of copper
shrouded by rubber insulation. High air
temperature in the car causes this rubber
to deteriorate, which enables the copper to
make contact. Fortunately, rubber insula-
tion presently being supplied to parts de-
partments of Chrysler Corp. dealers seems
to be sturdier than that originally used. I
suggest you have it installed.

Dueling Datsun’s duals

Recently, I tried to tune up a Datsun having
the L-16 overhead-cam engine with dual-
pointed distributor. I was baffled although
I followed instructions that directed me to
block off one set of points while setting
dwell of the other set. However, when I
tried to set the second set, they were com-
pletely dead, and with the first set blocked
off the engine wouldn’t fire. Can you help?
—Werner W. Mosman, Midway City, Calif.
Yes. Here are the instructions you need:
O Equip yourself with two jumper leads
made of 16-gauge wire about six inches
long. One jumper should have a female
connection on one end and a male connec-
tion on the other. The second jumper should
be fitted with alligator clips.
0O Work at the wire junction block behind

(Please turn fo page 162D)
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CAR CLINIC
{Continued from page 162B)

the relay on the left front side of the car,
practically to the rear of the headlights.
Separate junction block and note color cod-
ing of its leads from the wiring harness:

Black—normal ignition (primary) wire,
which is “hot” at all times. The terminal
of this wire provides the current for set-
ting the points.

Black with yellow trace—from retarded
point relay. The terminal of this wire isn’t
used when setting the points.

Note color of the leads of the wire going
from the section of the junction block to
the distributor. They are as follows:

Black—goes to primary (advance) points.

Yellow—to secondary (retard) points.

O Connect jumper lead having female and
male connectors between terminals of the
two parts of the junction block that service
the black (primary) wires. With a dwell
meter, set primary set of points to 50°.

O Disconnect jumper wire from the black
wire terminal on the section of the junction
block on the point side and connect it to the
terminal serving the yellow (secondary
point) wire. Set point dwell to 50°.

U Hook up the jumper wire having alligator
clips so that one end is clipped to the “hot”
terminal while the other end is clipped to
the terminal to which the other jumper is
not connected. Both sets of points will now
be energized.

O Set total dwell for both sets of points to
50-55° by moving the distributor face plate.

Adding notches
My 1978 Vega, with a Holley two-barrel
carburetor, stumbles and stalls when first
started cold. Your suggestions would be
appreciated.—Louis Haver, Ithaca, N.Y.
The automatic choke may not be set
properly since the original specification has
been changed. If you have manual trans-
mission, set choke 2% notches rich rather
than two. Some earlier-model carbs have
only two notches on the rich side, making
it necessary to add marks for proper ad-
justment. Score each increment on housing
3/32 inch from the last one.

Puddie of woe

I've taken my 1965 Chrysler Newport to
several mechanics, but there is always a
puddle of transmission fluid on my garage
floor. Mechanics tighten bolts around the
transmission pan and add transmission
sealer without success. What else should be
done?—David Rosenstroch, Brooklyn.

Three likely reasons for the leak in the
order you should tackle them: Failure of
speedometer cable housing seal, failure of
transmission pan gasket and distorted
transmission pan.

Hose job

My 1973 Pinto, which has a 2000-cc engine
and airconditioner, stumbles and gives bad
performance at high speeds. There is noth-
ing wrong with the fuel pump or carburetor
as far as my dealer can tell. Any ideas?—
John Franklin, Chevy Chase, Md.

Pintos and Capris, too, of the model you
describe have been giving this trouble—
traced to a kink in the fuel hose between
fuel pump and earburetor. You can prob-
ably pep up high-speed operation by re-
positioning the hose to get some slack be-
tween fuel pump and hose-support bracket.

SERVICE TIPS

O i the steering column rattles in your 1973
Dodge Coronet or Charger when you drive over
bumps at low speed, you'll want to see Yyour
Dodge dealer about a new "securing" service
package: part No. 3685635. Installation instruc-
tions are in service bulletin 19-02-73 D.

(] Battery tells all. Did you know that Delco Remy
has a new “Delco Eye" battery that not only
tells at a glance the electrolyte level, but also
indicates state of charge in respect to specific
gravity? When the Eye is dark with a green ball
visible, specific gravity and electrolyte level are
okay. When the Eye is dark, but a green ball is
not visible, specific gravity is low and the battery
should be charged. When the Eye is bright yel-
low, electrolyte level is low and water should be
added.

O Pulling to one side may be a problem affect-
ing your 1971-1973 Capri. If so, take the car to
your Lincoln-Mercury dealer. New instructions
in service bulletin 41 tell how fo compensate
for the pull when making adjustments. * %k %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.
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This free catalog describes a complete
range of Heathkit

values to satisfy
your interests
and your budget

The new '74 Heathkit Catalog describes more than 350 money-
saving, fun-to-build kits. You'll find color TVs, stereo and
four-channel audio systems, amateur communications gear,
home protection devices, auto tune-up instruments, calcu-
lators, electronic organs, marine electronics, educational
kits, service & lab instruments and many more items that
will be enjoyed by the entire family, A few of our latest kits r
are shown below.

Every Heathkit project is designed to be built by people
with no pricr knowledge of electronics or kitbuilding ex-
perience. For 25 years people from every walk of life have
been bullding them successfully. Each kit includes a com-
prehensive assembly manual that reduces even the most
complex operation to a simple step-by-step procedura
that has you checking the work as you go. Add to that
the availability of the technical correspondence depart-
ment at the factory and service people in Heathkit Elec-
tronic Centers across the country, and you see why "we
won't let you fail”. The coupon below can get you in on
the fun and the savings — with your free '74 Heathkit

Digital
Electronic Thermomalar. §55.95°
Electronic Spinet
Organ, $1045.00°

4-Channel AM-FM 100-Watt 4-Channal
. §249.95° Amplifier, $179.95°

waalhar Siation, Porisbis 15V BAW
pL R TV. $1TR.ES

See them all at your Heathkit Electronic Center. .. or send for your FREE '74 Heathkit Catalog

HEATH
Schlumberger

HEATHEIT ELECTRONIC CENTERS
Unita of Schlumbarger Products Corporation
ARIZ.: Phoanix; CALIF.: Anahaim, El Cerrita, Los An-
gales, Pomona, Redwood City, San D u Iu Mesa),
Woodiand Hills; COLO.: Denver; CO Hartford
(Awon); FLA : Miami {Hialeah), Tlmpl Gui. Atlanta;
BLL.: Chu:lq Downers Grove, IND.: Indianapolis;
KANSAS: Kansas City [Mission); KY.: Louiswilla; LA.:
New Orieans (Kenner): MD.: Baltimore, Rockvilla;
MASS.: Boston Mﬂllar.é} MICH.: Detroit; MINN.:
Minneapolis (Hopkins); b 5t. Louis; NEB.: Omaha;
N.J.: Fair Lawn; N.Y.: Buffalo (Amherst), New York
City. Jericho, L.l.. Rochester, White Plains; OHIO:
Cincinnati  (Woodlawn), Cleveland, Columbus; PA.:
Philadelphia, Pittsburgh: RA.L: Providence [Warwick); l

1
I Haath Company, Depl. 17-1
I Benton Harbor, Michigan 48022

[ Pisase send my FREE 1974 Heathkit Catalog.

City. State Zip
*Maill order prices; F.0.B. iactory.

TEXAS: Dallas, Houslon: WASH.: Seattla;: WIS.: Mil-
wilkea
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Plymouth’s annual troubleshooting contest:

This race really

is ‘won iIn the pits’!

by Bill Hartford

AUTO EDITOR

ﬁld I thought auto racing was exciting.
It was just as thrilling to see the
judge’s red timing flag go up when two
young students got a bugged car started
last June. It was the National Finals of the
1973 Plymouth Trouble Shooting Contest.

A competition to get a car started—
thrilling? Well, to anyone who has turned
a key to find “the damn thing won’t start,”
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Troubleshooling against
the clock is a sure test

of what you know about
car repair and how well
you know it. In the
Mational Finals of the

1973 Plymouth Trouble
Shooting Contest, 113

_ teams consisting of two

. students each and
representing all 50

states, went to work on
identically bugged Gold
Dusters lined up on
Boston Common. Within an
hour the quickest teams
had their cars running and
tuned and took the lion's

| share of $90,000 in

. scholarships and prizes.
The 1974 Nationals will he
held in Dallas next June.
Study to be there!

and has wondered what to do next, it sure
is thrilling. The speed and skill of the 113
two-student teams from 50 states was daz-
zling. It really is an exciting moment when
the first of the teams just gets the engine
to fire. Only the fastest and most accurate
troubleshooting will find the no-start con-
ditions in the cars, all of which have been
identically bugged.



For these finalists, it was a long road to
the National Competition. They had proven
themselves against other students in region-
al competitions and won the honor of partie-
ipating in the Finals. Now is the time, in
fact, for voung auto mechanics students to
start competing on the local level for the
big trip to the 1974 Nationals, this vear to
be held in Dallas, in June.

The Plymouth Trouble Shooting Contest,

which started as a small, local event in
California in 1949, is open to high school
seniors and students in post high school
institutions such as junior colleges and
vocational training centers. There are win-

ners in both categories.
The prizes? There are $90,000 worth of
college scholarships, savings bonds and tools
JANUARY 1974 167




to go around. Just by being at the Finals,
the students had already won a million
dollars worth of confidence and sense of
accomplishment. All were justifiably proud
to have proven their skill in the regionals
and have been flown to Boston, along with
their auto mechanics instructors, all expen-
ses paid.

Just by being there they had won a com-
plete set of tools for their schools. And
teams that placed in the Finals won a new
Plymouth engine and transmission for their
schools, complete with accessories for in-
structional use in the auto mechanics shop,
and a trophy.

There were lots of family and friends in
Boston, too, enough to fill the grandstands
around the rows of cars and give the contest
the ambience of an athletic competition.

At the starting gun, members of the
press received a list of the bugs planted in
the 113 Plymouth Gold Dusters. The list
is printed below. As you can see, it's a
wicked one. It's fiendishly devised every
year by the national manager for the con-

He bugs cars and
bugs "em bad. John
H. Moore Jr., the
national manager of
Plymouth’s Trouble
Shooting Contest,
each year turns up
some of the meanest
monkey wrenches
anyone could throw
under a hood. How
well do yvou think
you could cope
with the seven bugs
described below?

test, John H. Moore Jr. A racing buff and
licensed pilot, Big John supervises and co-
ordinates all activities of the contest.

Chrysler-Plymouth engineers and tech-
nicians implement the bugging, going so far
as manufacturing specially designed defec-
tive parts to install in the cars. The Ply-
mouth dealers of America, who share in
sponsoring the contest, lend a hand pro-
viding the manpower necessary for judging
and supervising the event. Also supporting
the local contests and National Finals are
Sun Electrie, Champion Spark Plug, Holley
Carburetor and Carter Carburetor. The con-
test is a marvel of logisties and all the peo-
ple concerned with its timing, scoring and
judging deserve a tip of the hat for their
dedication and integrity. The students, too,
know that in this contest the only way to
win is by applying their ingenuity directly
to the problem. There’'s no short cut to get
an engine running smoothly if you can’t
diagnose a distributor that’s been installed
90° retarded!

When a team is confident its car is run-
ning according to factory specs, it closes
the hood and the team judge puts up the
red flag for the timing stand to see. Each
team judge waits at the tool stand at the
front of the car. He holds a closed box that
contains spare parts to replace those de-
fective parts in the car. When the team mem-
bers diagnose a part as bad, they ask him
for a replacement.

Next stop for the team is the final judg-
ing bay. The team drives there and the car
is checked against factory specs on profes-
sional diagnostic equipment. Points are lost

(Please turn to page 170)

BUGS PLANTED IN CARS FOR THE 1973 NATIONAL FINALS

Malfunction used

1. Fuel-inlet needle and seat

in carburetor plugged.

Idle air/fuel mixture screw turned

all the way in against its seat.

Curb idle screw loosened until the

throttie plate closed completely.

. Battery ground cable with a complete
open circuit installed.

. Battery positive cable with a complete

open circuit installed.

Distributor removed and reinstalled

90° retarded.

No. 2 and No. 5 sparkplug wires
crossed at distributor cap.

2.

3.

Condition caused

Engine will not start or run.
Engine will start but will not idle.
Engine will start but will not idle.
No electrical unit on car will work.
No electrical unit on car will work.
Car will not run properly.

Car will not idle or run properly.
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New Rubber Stamp Business

Pays Beginners v¢ $16.50 an hr.

START AT HOME IN SPARE TIME WITH
THIS LITTLE TABLE TOP MACHINE . ..
WE'LL EVEN HELP FINANCE YOU
« « « af less than bank rates!

The multi-million dollar Rubber Stamp Busin con-
trolled by a few big companies—is now being taken over by
small home operators—one in each community throughout
the U.S. Men and women who have this inexpensive machine
can turn out huge quantities of Rubber Stamps with special
wording that buyers once were forced to order from big cities.
Material costing only 27c makes a stamp that sells for $2.75.
The machine that does the work is simple and ecasy to operate
and it turns out as many as six Rubber Stamps at a time each
with different wording such as names, addresses. notices, stock
numbers, prices and other “copy™ needed by offices. factories
and individuals. Working full capacity, it can earn as much as
£33.00 an hour for the operator! Now vou can get into the big-
pay business vourself, with your own home as headquarters.
You don’t need any experience. We supply evervthing, includ-
ing complete instructions and eight wavs to get business com-
fig in fast. Start making up to $16.50 an hour from the very
beginning. Cash in on the profitable Rubber Stamp business
right away.

They Yell it Like if ...

® H. D. B. writes: "It all started
from an initial $11.00 deposit on
your kit. From your spare-time
home business to $62,000.00 last
year | consider excellent progress.
And, | am still growing. I've never
been successful until you came

L

NO

along . .. OVER 100
® ...and, E. H. T. now has five FACT-FILLED
dealers working for him in order to PAGES...

supply all the stamps that weare
ordered as a result of an advertise-
ment. He says, “‘Success is as-
sured when you manufacture a
commodity that everybody needs.
There is no better way to build a
business than manufacturing your
own product.””

® “If | could not get another War-
ner Rubber Stamp Shop, you
couldn‘t beg, borrow or steal the
one | have now,”” writes D. R. N. of
California. "'l am even getting busi-
ness away from competitors be-
cause | do good work and give a

guarantee.” "

MORE THAN 100
ILLUSTRATIONS

SEND
HO MOMEY

Have you neglected looking into an
opportunity that gives you addi-
tional income while you are am-
ployed, and that will go on giving
you additional income aven after
you're collecting Social Security?

A E
Now is the time.

WE HELP e
FINANCE YOUR i:‘:"‘:&'&“

START IN BUSINESS

® Read the complete and fascinating Rubber Stamp
story in the big, over-100-page book. Learn how we
even help finance your starl. The book contains over
100 illustrations and photegraphs. And you can read
it for a full thirty days without risking o penny!

| Read the NEW Warner Success Plan
* for 30 days—ENTIRELY AT MY RISK!

Find out how YOU can build, step-by-step, to
BIG PROFITS — and PERSONAL INDEPENDENCE.

In this amazing Plan you will find exact and detailed instructions for starting
a Home Business in spare time — without giving up your present job and
without risking the loss of a single paycheck. The Warner Success Plan shows

vou — with photographs and drawings — just how to
make Rubber Stamps just as good as turned out by
the big companies. It shows you how to get orders without
canvassing or house-to-house selling. It shows how
to expand, how to get others to work for vou and how to
be SURE of at least twice the money you make on your
present job for a life of personal independence.

But don’t make any decision now. Read the Plan first —
entirely at my risk. Then — after you have made a care-
ful investigation, after you have talked things over with
3-1:-:;; family — only then do you decide what you want
o do.

The thing to do now is to get the full details which I'll
send you FREE. No salesman will call to urge you to buy
anything. Mail the coupon today — or just send a post-
card — and I'll see that complete information goes out to
vou by return mail — postpaid.

RUBBER STAMP DIVISION, Dept. R-2-DA"
1512 Jarvis Avenue, Chicago, Ill. 60626

—

Rubber Stamp Division, Dept. R-2-DA
1512 Jarvis Ave.,, Chicago, Ill. 60626

Please rush full particulars. Tell me about your less-than-bank-rate Credit
Plan and about the little machine that can get me started in the profitable
Hubber Stamp Business at home in my spare time. Everything you mail
me is FREE. No salesman will call.

SEND THE COUPON TODAY! appns

CITY/STATE TP
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RACE REALLY ‘WON IN THE PITS"!
{Continued from page 168}

for every variation from factory specs. The
time limit for the troubleshooting is 90
minutes and the fact that about a third of
the teams are still working at the end of
that time is an indication of how tough it
is to get out those bugs.

A team’s final time is determined by com-
bining the result of the actual troubleshoot-
ing with that of a written exam. Errors
in the written exam are converted to time
demerits and these are combined with actual
working times and workmanship quality
time penalties in the mechanical competi-

tion. Lowest times determine the first, sec-
ond and third-place winners.

Winning time for the high school team
last year was 52 minutes, 17 seconds. The
team, Steve Moorer and Steve Dietrick, re-
presented Rancocas Valley Regional High
School in New Jersey. The post-high win-
ners, Dave McLain and Dick Pershell, re-
presented the Vocational Technical Institute
of Southern Illinois University, Carbondale,
Il

Plymouth’s Trouble Shooting Contest is
often the first step for students who go on to

(Please turn to page 172)

TYPICAL TROUBLESHOOTING QUIZ (ANSWERS ON PAGE 172)

1. A squeak developed in front suspension. It was
traced to an inside metal sleeve turning in a molded
rubber upper control arm bushing. To correct this:

A. Replace the bushing.

B. Lubricate with silicone lube.

C. Lubricate with rubber lube.

D. Tighten the retaining bolt holding the bushing

and sleeve.

2. Torsion bar suspension gets its spring action from
the bar:

A. Compressing.

B. Twisting.

C. Bending.

D. Flexing.

3. A car with power steering lacked assist only when
parking. This could be the result of:

A. The valve body is out of adjustment.

B. Collapsed pressure hose.

C. Damaged reaction springs.

D. A loose pump drive belt.

4. After soaking a carburetor in cleaner and rinsing it,
all parts should be:

A. Gauged for size.

B. Flushed with gasoline.

C. Lubricated.

D. Blown out with compressed air.

5. Most common cause of faulty choke operation is:
A. An inoperative manifold heat riser.
B. A broken bimetal spring.
C. A gum deposit on choke parts.
D. A clogged choke screen.

6. Plastigauge is used to check:
A. Crankshaft runout.
B. Bearing journal diameter.
C. Connecting rod side clearance.
D. Bearing clearance.

7. An engine cylinder must be thoroughly cleaned after
honing. The recommended method to clean the
cylinder is to:

A. Use soap and water with a brush.

B. Wipe with clean rags and gasoclina.

C. Rinse with solvent and blow-dry.

D. Rinse with honing oil.
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8. During a valve grind, a slight crown was noted on all
the hydraulic tappet body faces. This indicates:

A. A need for refacing the tappets.

B. Excessive wear on the outer edges.

C. Mormal tappets.

D. New tappets are required.

9. The first indication to the driver that 12 of his brake

system has failed on a tandem master cylinder would

be:

. Easy stopping requiring little pedal pressure.

. A warning light on the dash.

. Skidding of the part of the system that is not
operating.

. Pulling when the brakes are applied.

o om»

10. A brake drum turned within acceptable limits is:
A, Usable only with standard size tires.
B. Usable for slow speeds only.
C. Usable for normal service.
D. Unusable when not towing a trailer.

11. Excessive tire wear in the cenler of the tread could
be due to:

A. Improper toe adjustment.

B. Improper camber adjustment.

C. Overinflation.

D. Overloading the tire.

12. The oil pressure that delays the 1-2 shift is called:
A. Governor.
B. Reducer.
C. TV or modulator.
D. Compensator.

13. The transmission “range” selector is attached to
and controls the position of the:

A. Shift valve.

B. Manual valve.

C. Throttle valve.

D. Control valve.

14. During torque multiplication in a torque converier,
the stator is locked from rotating by the:
A, One-way clutch.
B. Impeller.
C. Turbine.
D. Planetary gear set.
{Please turn to page 172)




At *4 400 the BD-5D proves that flying
doesn't have to be expenslve.

“ The BD-5D. Another

plane
you can afford to love from Bede Aircraft.

FOR THE MAN WHO
LIKES TO DO-IT-
HIMSELYF.

With money-saving, “‘do-it-yourself'' tips—more than
in any other magazine—on how to maintain and re-
pair your home, your car, your boat, your power
mower, your TV and nearly everything that breaks
down, wears out and needs fixing.

Plus feature articles on Automobiles and Driving,
Shop and Crafts, Science and Inventions, Boating and
Outdoor Recreation, Home and Yard, Electronics,
Radio and TV, Fhutugraph?‘ . and much, much
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RACE REALLY ‘WON IN THE PITS!
{Continued from page 170)

pursue a career in auto mechanics. The
shortage of trained auto mechanics and tech-
nicians is of concern to Chrysler and the
contest is one way it recognizes this short-
age. Another is the recent development and
support of a private school in specialized
automotive education, the MoTech Auto-
motive Education Center. The main MoTech
campus is in Livonia, Mich., but Chrysler
is planning to open several other automo-

tive education campuses around the country.

If you're planning to be more than just a
Saturday Mechanic, take a crack at the Ply-
mouth Trouble Shooting Contest before you
spend tuition money anywhere. The scholar-
ship route is the best way to go. Check with
your school, Chrysler-Plvmouth dealer, or
write John H. Moore Jr., Plymouth Trouble
Shooting Contest, Box 2119, Detroit, Mich.
48231. * ok Kk

TROUBLESHOOTING QUIZ
{Continued from page 170)

15. The purpose of spring shackles, as used on rear
lul-t;pn springs, is to:

. Dampen spring oscillations.

. Help reduce road shock to the frame and body.

. Allow the spring to change length during oper-
ation.

D. Absorb spring rebound.

OoOm>r

16. The tendency of the dilferential nose to tip up on
acceleration is controlled on leaf-spring rear sus-
pension cars by a:

A. Short, stiff front section of the spring.

B. Spring hanger bolt on the rear of the spring.

C. Spring shackles.

D. Lower control arms.

17. The pressure cap used on the cooling system:
A. Reduces the chance of coolant leakage.
B. Lowers the boiling point of the coolant.
C. Raises the boiling point of the coolant,
D. Keeps the coolant from overflowing.

18. Proper operation of the PCV system reduces vehi-
cle emissions. It also:

A. Reduces CO emissions.

B. Upsets carburetion.

C. Allows the use of nondetergent oil.

D. Reduces oil contamination,

19. Sludge and ocil contamination build up in the oil
most rapidly when the engine is operated:

A. Occasional stop-and-go driving.

B. On long trips at low speeds.

C. On long trips at high speeds.

D. With mixture of stop-and-go with high speeds.

20. The reverse idler gear in a three-speed transmis-
sion turns:

A. Any time the engine is running.

B. Any time the cluster gear turns.

C. Only when moving in reverse.

0. Any time the output shaft turns.

21. A standard transmission car—sitling still with en-
gine running, transmission in first gear and cluich
pedal depressed—cluich plate {driven disc) would:

A. Be turning at pressure plate speed.

B. Be turning at engine speed.
C. Be turning at flywheel speed.
D. Be standing still.

22, The clutch pressure plate forces the friction disc
against the:

A. Clutch cover.

B. Flywheel.

C. Pressure-plate baffle.

D. Friction plate.

23. Ignition point dwell increases due to point rubbing
block wear. When this occurs, ignition timing:
A. Advances.
B. Retards.
C. Remains the same.
D. May change differently due to the type of point
construction.

24. The ignition capacitor (condenser):
A. Prevents arcing of ignition points.
B. Charges the coil to produce the spark,
C. Slows down coil buildup.
D. Keeps required voltage low.

25. A technician connected a voltmeter from the dis-
tributor side of the coil to ground. While cranking the
engine, the voltmeter would not register. The trouble
is:

A. A grounded primary in the distributor.

B. An open primary in the distributor.

C. A faulty ignition resistor.

D. An open condenser.

26. An owner complained of short headlight bulb life.
When questioned, he also said the lights brightened
when he accelerated from a stop. Which of the fol-
lowing would most likely cause this problem?

A. Faulty alternator.

B. Faulty battery.

C. Faulty current limiter.

D. Faulty voltage regulator.

27. When testing a starler armature on a growler, a
hacksaw blade vibrated when placed on top of the
armature. This indicates the:

A. Field coils are grounded.

B. Solenoid disc is burned.

C. Armature is open.

D. Armature is shorted.

ANSWERS TO QUIZ ON PAGE 170: 1-A, 2-B, 3-D, 4-D, 5-C, 6-D, 7-A, 8-C, 9-B, 10-C, 11-C, 12-C, 13-B, 14-A,
15-C, 16-A, 17-C, 18-D, 19-A, 20-B, 21-D, 22-B, 23-B, 24-A, 25-A, 26-D, 27-D
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LEADER IN ELECTRONICS
TRAINING

Over the years, Sylvania Resident Schools have
trained thousands of men and women for key
positions in the electronics field. Now, through
Sylvania Home Training, you can receive the
same high-quality careertrainingathome. Inyour
spare time. While you hold your present job.

AUTOTEXT TEACHES YOU
ELECTRONICS RAPIDLY, EASILY.

AUTOTEXT, offered exclusively by Sylvania, is
the proven step-by-step method of home training
that can help you learn the basics of electronics
quickly and easily.

J CASSETTE SYSTEM

This innovative learning-by-hearing approach is
a special option that adds an extra dimension to
AUTOTEXT. It's almost like having an instructor
inyour own home. As you play thecassettetapes,
you'll have an instructor guiding you through
your AUTOTEXT lessons. Explaining thematerial
as you read it. All in an easy-to-understand, con-
versational tone.

45PECIALIZED ADVANCED TRAINING

If you're already working in electronics or you
have previous training, you can start on a higher
level without wasting time on work you already
know.

PERSONAL SUPERVISION
THROUGHOUT

All during your program of home study, your ex-
ams are reviewed and your questions are
answered by Sylvania instructors who become
personally involved in your efforts and help you
over any “rough spots” that may develop.

Whya
program may be your best
investment for arewarding
career in electronics

Sylvania home trainin

In the Master TV/Radio Servicing Program,
you build and keep the all solid-state

black and white TV sel, the color TV set, the
oscilloscope and multimeter shown above,

G HANDS-ON TRAINING

To give practical application to your studies, a
variety of valuable kits are included in many
programs. In Sylvania's Master TV/Radio Ser-
vicing Program, you will actually build and keep
an all solid-state black and white TV set, and a
color TV set. You also construct an oscilloscope
which is yours to keep and use on the job.

7 FCC LICENSE TRAINING MONEY
BACK AGREEMENT

Take Sylvania's Communications Career
Program — or enter with advanced standing and
prepareimmediately foryour 1st, 2nd, or3rdclass
FCC Radio Telephone License examinations.
Our money-back agreement assures you of your
money back if you take, and fail to pass, the FCC
examination taken within 6 months after com-
pleting the course.

8 CONVENIENT PAYMENT PLANS

You get a selection of tuition plans. And, thereare
never any interest or finance charges.

! TECHNICAL SCHOOL

| Sylvania Technical School
Home Study Division
909 Third Avenue
Mew York, N.Y. 10022

| Please send me FREE illustraled career catalog. | understand that!
| am under no obligation

I
| Name

]
! 1
:Eddrﬂs. x e 1
1
: City :
: Siate Zip e =
I
| Age______ R :
| Veterans. Check here O 699-401-0 |
e e v el i i |
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HOT, NEW HOMEBUILTS FOR '74
{Continued from page 95)

family car. Special design features like low
stall speeds, easy handling and short-field
landing and takeoff characteristics make it
possible to fly out of “pea-patch”-size pas-
ture strips, eliminating the need to use
long, expensive, heavily trafficked commer-
cial runways. Refinements such as folding
wings and planes that can be towed on their
wheels let you “garage” yvour ship at home
and trailer it easilv to a nearby air-strip.

These developments are what are making
“back-vard aviation™ practical, inexpensive
and fun—and with them are coming a whole
new breed of small, vet highly sophisticated,
homebuilts designed especially to meet the
private pilot’s needs.

Among the latest and most spectacular
represented here are such prize-winning
performers as the Sorrell Hiper Bipe (page
92), an unusual biplane awarded top hon-
ors in the Outstanding New Design cate-
gory at the most recent Oshkosh Fly-In,
and Lloyd Butler’'s sleek, racy Midget Mus-
tang (page 94), Grand Champion winner at
the same Fly-In. Also present are new vari-
ations on such popular regulars as the Sky-
bolt (page 93), Stephens Akro (page 93)
and Sidewinder (page 94). Modifications
include added speed and power, greater
maneuverability and updating touches like
modern retractable landing gear. Three
new kit-builts are the twin-tailed Mini
Coupe (page 93), the futuristic, needle-
nosed Eos (page 95) and Jim Bede’s latest
creation, the BD-6 (page 95). The Mini
Coupe kit, priced at $1795 less VW engine,
is available from Chris Tena Aircraft
Corp., 3700 24th Ave., Forest Grove, Ore.
97116. The Eos is sold in a variety of kits,
with and without engine, for up to about
$3500 from Airmotive Engineers, Inc., 6330
Highland Rd., Pontiaec, Mich. 48054.

Bede’s BD-6, not as “hot” as the BD-5
and more like the simpler BD-4 in appear-
ance, is a low-cost, moderately powered
high-wing single-seater designed for easy
construction and handling by the beginning
pilot-builder. A complete kit, including 55-
hp engine, is $2200 from Bede Aireraft,
Inc., Newton Municipal Airport, Newton,
Kans. 67114. Another dream ship to build
and fly is the Zenith (page 94), a lovable
little dual-control low-winger with side-by-
side seating and remarkable low-stall, spin-
proof characteristics. PM will be reporting
on the Zenith in a coming issue soon.

176 POPULAR MECHANICS

For novelty and cleverness, you can’t
beat the tiny single-seater Hawk (page 94)
made from an aircraft wing tank. For sheer
spine-tingling thrills, there's the super-
aerobatic Super Acro Sport (page 95) de-
signed by the EAA itself. A faster, more
powerful version of the EAA’s earlier Acro
Sport, it's intended for advanced competi-
tion performance. Plans for both Acros, as
well as information about sport aviation
activities in general, can be obtained from
the Experimental Aircraft Assn., Box 229,
Hales Corners, Wis. 53130. Membership in
the EAA is $15 a year, and anyone can
join. The fee includes a subscription to the
EAA’s monthly publication, Sport Aviation,
an excellent source of news about plans,
kits, prices and construction technigues
for all types of homebuilt aircraft. **%*

LOW-COST SYNTHESIZERS
{Continued trom page 129)

namic envelope, precise pitch, and so on,
while organs sacrifice that ability to adjust
(or misadjust) a tone. Some industry ex-
ecutives predict that synthesizer technology
will ultimately replace most organ technol-
ogy. After all, why settle for a trumpet
stop on an organ when you can synthesize
a trumpet that really sounds like a trumpet?
{Though synthesizer purists argue: Why
svnthesize a trumpet when you can come
up with a new tone that a trumpet cannot
make?)

Certainly the most famous recording pro-
duced on a synthesizer is Switched-On
Bach, made on the professional Moog shown
on page 128. In a jazz-rock vein, a new re-
lease on Atlantic called Cosmie Furnace
made by Roger Powell on an ARP is most
impressive. Powell makes use of every tech-
nical trick in the book and I found this
record good for hours of exciting listening.
In a more popular genre, Hugo Montene-
gro’s Quadradisc release from RCA called
The Godfather is full of excellent synthe-
sizer effects., And Stevie Wonder's latest
two albums are exemplary for their subtle
and brilliant use of synthesizers.

The key to the success of synthesizers is
fun. Every hour with a synthesizer pro-
duces exciting discoveries and new sounds
which can really broaden your concept of
music. Amateurs and professionals alike
have found that synthesizers offer the ex-
citement of exploration, the satisfaction of
creating new sounds, and pure fun of play-
ing music like it's never been before. * * %



MOTOR's easy/2-step” repair method helps you

So clear, you'll breeze through tune-ups,
air conditioning, brake jobs, engine ower-
hauls—practically any repairs on cars listed,

You just can't make mistakes with the
“2-step” method in the new 1974 MOTOR
AUTO REPAIR MANUAL. First the spe-
cinl "Trouble Shooter” section helps pin-
point in & flash the cause of trouble.
Next, over 3,000 “"How-To-Fix-It" close-
up pletures (and plain-talk directions)
show how o lick repair problems — fast
and right! Even green beginner mechan-
fes find the MANUAL so clear and easy
to follow, they speed through the tough-
est jobs like real pros!

Aulo Repairman’s “Bible™

Every job. from installing distributor
polnts to front end jobs, is covered In
minute detail for 2,300 car models, 1968-
1974. The over 1,000 oversize pages of the
glant MANUAL contain 55,000 specifica-
tions. thousands of Hlustretions, din-
grams and charts — the “"meat” of 300
official shop manuals.,

You get gervice data on Transmissions,
Bteering, Brakes, Universals, Alternators,
Fuel Pumps, Ignition Systems. much
more! It's no wonder this illustrated
MOTOR MANUAL is called the auto re-
poairman’s indispensable “Bible.” It's no
wonder that more than 6,500,000 coples
of the MANUAL have been purchased by
repalrmen, service station operators, the
U.5. Armed Forces, schools and students

“Last summer | made over $4.500 on
repair work.” Dick Hollingshead,
Towa { Repair Shop)

“Motor Books are well (llustrated,
complete., simple.™ Mr. E. Jones
Minnesala {Garage)

Order the New 1974 Edition now and try it FREE for 10 days

FIX ALMOST ANY PART
OF ALMOST ANY CAR...

1. Spot trouble

fast
S

all over the world, Here is the help every
beginner or “pro” necds to fix almost any
part of any car right the very first time.
And save time, work, money!

Learn all about the 1974 cars and in
nddition see how Detroit's 1974 specs
and procedures affect your older car
Auto makers continually up-date and
improve past model adjustment specs on
older cars as new ropad test data comes
in. That's why you'll need this new 1974
MOTOR Manual to get the best perform-
ance out of your car-even if you already
own an earlier edition.

SEND NO MOMNEY

The MANUAL costs #1085, but we'll
send it to you for 10 days FREE trial. so
you can see for yourself how It makes
AUto repairs go guick and easy. Use it
for 10 days. If it doesn't give you com-
plete satisfaction. return it and owe
nothing, Mail the coupon today.

2. Fix it fast

Austang Chevrolet Corvair
1and Il Chrysler American
Chevy 11 Flymouth Oldemobile
Pomit lsc Lipcoln FES
Thunderbird Nova Falren
Buick Vega Fairlane
Ienperinl Pinto Tempest
Cadillsc Giremiin Carvetle
Confinental Hormel Valiant
Aercury Dodge Coagar
Fisal Oildsmobile  Tororsda
Cherelle Comet Maverick

COVERS ALL THESE CARS 19481974

Froni Drive
Cadillac
Lark 1IN0
AMX
Javelin
Monirgo
Tartno
Harracuda
Hambler
Mark IV
Chalienger
and more

Same Free 10-Day Offer on MOTOR's
Auto Engines & Electrical Systems

pay s‘h:lr:lp:ln.u' charges. |(Same return
I privileges, refund guaranteed.)
|

Offer avallable only in Conilinental United States and Canada. Prices slightly higher in Cansda

Mail tor MOTOR Books, Shipping Service
P.D. Box 1316, F.D.R. 5ta., New York, M.T, 10022

Please send me the Manuals checked
below for ten days free examination:
11748 MOTOR Auto Repair
EI Manwal, $10.95
12534 MOTOR's Aute Engines &
Elecirical Systems, $10.95
If T am not fully satisfied, T will re-
turn the shipment promptly and owe
will keep it and pay the
total price in three monthly install- .
ments, plus shipping. City
| WANT TO SAVE SHIPPING CHARGES.
sing Fn ment for seate
in full,

nothing. Or

I am enclo

OTOR will

Signature Flease

i..r.lil.‘......'.................................. an

Delivery will normally be 3-4 weeks In Esstern US. and slightly longer west of Lhe Missizsippi, T

MOTOR MOCGKS. PUBLISHER 5 UGFFICE, &4 WiES1 13 BT , HEW VORE, B T EaF

1.300 big pictures. over 700 pages.
Clear how-lo text explains how
pari: work, principles invoelved.
design, construciion mainte-
nance. ete. Covers all paris of
engines and electrical system
High performance hinls. For
FREE trial. check box in coupon.
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EASY-BUILT MODULAR FURNITURE
(Continued from page 71)

Service bar

The same basic module with slight varia-
tions becomes a handy service bar with ample
room for storing potables and ice cubes when
the party starts.

Wall systems such as these units are popular
in the furniture market now, and by starting
with these concepts, recognizing that sizes
and designs are not fixed, you can design your
own wall system at a fraction of what the com-
mercial equivalents would cost. For example,
consider combining several modular elements.
Two wall dividers used with a desk unit and
the bar at right will give about 13 ft. of wall
with plenty of space. Turn your imagination
loose, rearrange the wall whenever you want
to and find the arrangement that’s most con-
venient for your current activities. If you have
space, you may want to consider an L-shaped

Lower portion of the bar unit is sectioned off for

island or peninsula arrangement. * % %  glasses, bottles and an ice-cube container.
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ITT Credit Reserve can give you
the security of knowing $3,000
is available to you within 24 hours.

ITT Credit Reserve is a personal financial ser-
vice funded and established by International
Telephone and Telegraph Corporation for those
25 and over with family incomes of at least
$8,000.

Membership provides you and your family with
a 53,000 line of credit, all or any part of which
may be drawn upon in less than 24 hours.

A payment schedule and full information on
interest rates are available upon inquiry.

Your inquiry about ITT Credit Reserve will be

treated in complete confidence,
I'T'T CREDIT RESERVE D @

a service of International Telephone
and Telegraph Corporation

A X R R R R R R R R R R RN R RN EERENRRERREEER N RN R R AR R R A A A A A A BB A LD
Please send information on ITT Credit Reserve. No obligation, of course,

NAME AGE
ADDRESS
cITy STATE Zip

Mail to: F. Robert Stark, Service Director, 251C First Security Building, Salt Lake City, Utah 84111
or phone toll-free 800-453-9100 (24 hours a day — 7 days a week)

33,000 vise-

OPERATING AUTO e
RADIATOR SHOP » [ R i | You can turn your wnunwurhlng skill into profits.

Now you can use this ONE
Low Cost power-feed shop

BELSAW}
e .

— Mercier Bros., Lowell, Mass,
Make big money repairing ra-
diators — servicing cooling

NEW 1-PIECE Shop -

Cleans o Tests & Hepuirs

systems. Inland’s Proven Program includes: training. equip- to turn rough lumber into
ment, “How-to-Operate’ Manual, advertising aids and moldings, trim flonr:n. B
“Pay-As-You-Frofit” purchase plan. START YOUR OWN furniture . .
SHOP OR ADD TO PRESENT BUSINESS. Market Growing 1 \
—More vehicles on road each vear. Small modern cooling -- ALL an'-' ar *
systems and air conditioning are adding extra stress on patterns. '
radiators—demanding frequent service. Cush in now! RIP.
INLAND MFG. CO., Dept. PM-1 1| PLANE.
1108 Jackson Street, Omoha, Mebr. M'ID‘!i ]
42-page booklel’ Sppd free 42-page booklet and money-making plan. MDLD 3
AN Momay | Peini b | separately or :
irin L !
Radiators:® | [lame

shows equlp.. | Address

irlces, owner |

'| | all at once
I | with a single »
piets e L ! City e e i) motor.
SRR T o e Send coupon for B r >
full information and a \ Ve
l ; Pr"..ctmngrrP]rgf'*t details of our exclusive \...
a ta ETrY. nvelopes vertising,
e asbant | 30-DAY FREE TRIAL OFFER
N ok e B SEND FOR EXCITING FACTS— No Obligation
d MAIL THIS COUPON—NO SALESMAN WILL CALL

We supplr everything direct from factory
v
N ke engraviig. Tave Sane N BELSAW POWER TOOLS, Stan Field, President

anly. Easily followed rules. Also raised print-

to income, Send Ze for catalogue ] i 5 ]

_______________________________________ sriden, Conn. 06450 ] 904J Field Bidg., Kansas City, Mo. 64111 ]

MAIL THIS COUPON TODAY! =Pleas~r.~ send complete facts about PLANER - !-{('JLDER-SMH'=

KELSEY PRESSES, DEPT. 7T4-BA, Meriden, Conn. 06450 1 Name 1

] ]

I encloge 25e¢ send big catalog and samples. 1 [ ]

. g Address :
ame 1 -

i City i

Address _ H State____ Zip :

L----------ﬂ.‘-i----ﬂ---------d
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GOVT. SURPLUS

and other bargains

SAVE to 90%

Send for this catalog

NEW! JUST OUT! —
The world-famous Airborne Catalog. Fully illus-
trated. Contains 1000's of bargains in hydraulics,
electrical, marine, automotive & hardware items

..and more! 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.

AIRBORNE SALES CO. opept. P74
8501 Steller Dr., Box 2727, Culver City, Ca. 90230
Balisfying world-wide customers since 1945

L_ -
FIND BURIED TREASURE

Powerful electronic detector finds buried
!ul& silver coins, etc. Write or call fard

ree catalog. llu::u; ingquiries

— : Fimancing ltllI'III
P‘IH:H'IE day - nllht (713)6E2-2728

RELCO, Dept.p-3

BOX 10839, HOUSTON, TEX. 77018

PARK RANGER

FREE BOOK tells how to train at home, in ™
sparetimeforrewarding, responsiblecareers =
outdoors! Ecology/Conservation/Leisure
Time explosion has crealed enormous
shortage in trained men! Writel No
salesman will call. Approved for Vets.
HATII:I'HI.L SCHOOL, Dept4-173

A Home Study Insttution
1129 20th Sl H‘n' Washington, Dl: maa

learn ACCOUNTING at home |

I momen i Ikt:lﬂh Bookheasing Tax Retern, Seod rll[:.l_llﬁin
I Vor FROL “ACCOUNTING CARCER m Eoproved for H"E
] Veleraes.

| P L N p—

— STATE Fily

= =Sl MORTH AMERICAN SCHOOL DF ACCOUNTING, Dept. FEC14
ited Member, Bational Home Study Counchl = 500 Campe Br., Newpart Beach, CA. 9963

| ter how much you expose the paper,
. ally a sign of staleness.

An Atlas Body—In 7 Days

my method of DYNAMIC-TENSION starts giv-

ing you results that you can feel and your

friends will notice. Big, useful muscles. Gain

puunda in weight where needed. Lose “pot

I:rellg Send me your name and address for
2-page book—FREE.

CHARLES ATLAS, 115 East 23rd St

. My New York, N.Y. 10010 Dapt. BN

Learn Profitable Profession
in few months at Home

1"1 MEN AND WOMEN, 18 TO &0
i EI!'IHE payns & IH!kdnpuhr n E-:-i-:uric lu
Eood

- )

III,I : ny employment ,wm“nﬂ:‘““"
5.

income from Dostors, Hospltals, Clubs andother
i, x‘:'.'

benlith or recresthon) ters. Wonder-
ful pari-time profession. Low monthiy
rrmmu Write Ind;Lfn! free A
i obllration,
! ‘1\ ANDERSOM SCHODL OF SCIENTIFIC MASSACE
V. lhﬂ. a1, mmnm

- IIIIEE I!lll.'lll UPEHITBHS

I'.IBII I:IIITIIILIE!I
$ Be :
HIII MODELS FROM 99’

THOUSANDS IM USE - FREE BROCHURE
HELPM ATE EOUIPMENT COMPANT
Dept. PM-7, First & LakeSt., Baroda, Mich. 49101

Shipped PP or UPS .

MUDDY PRINTS—HOW TO CURE THEM
(Continued from page 125)

highlights that never show pure whites, or
fog that covers the whole paper, including
borders. It usually prevents both proper

| blacks and whites from forming; in fact,

the inability to get a proper black, no mat-
is usu-

But the inability to get a proper white
is more often an effect of light fog. Fog
that covers the whole paper visibly is usu-
ally caused by light leaks. Darkrooms that
look dark when you first turn off the light
mayv not be. A few small light leaks can
sometimes be tolerated for printing (but
never for film loading) provided none of
them admits enough light to illuminate the
darkroom (if you can see where you're go-
ing in the “dark,” it's too light) and none
shines directly on the paper. Check for en-
larger light leaks, too.

Fog that just veils the highlights is
harder to spot. Usually it comes from safe-

| lights. The easiest test is to unpack and

expose a sheet of paper in complete dark-
ness, then partially cover it with a box
and turn the safelights on again. After
five minutes, move the box to uncover half

| of the remaining area; then develop. If you
| can see a shadow line across the print, you

have a fogging problem. Such fog can also
come from light that bounces from a white
easel back up to the paper emulsion.
Muddy prints are low in contrast, but
not all poor contrast is due to the mud-
producing errors noted above. Low-con-
trast subjects (often the result of shooting
on a cloudy day) can explain a few “flat”
prints; under or overexposed negatives that
lack full tonal range will explain even
more. These errors can be partially cor-
rected (see Fig. 4, page 123) by printing on
a “harder,” or higher-contrast paper, such
as Nos. 4, 5 or Agfa Brovira 6, just as soft
papers (No. 1) can help with negatives too
high in contrast. If you don't want to stock
several paper grades for fear the less-used
grades will go stale, use a wvariable con-
trast paper (though you’ll still need
graded papers for contrasts above No. 4 or
so). Dust or dirt on your enlarging lens
will also cut contrast, as will a cheap, low-
grade lens (the difference between enlarger
lenses, I've found, is less in detail resolu-
tion than in contrast). Condenser enlargers
will also give a bit more contrast than dif-
fusion-type ones. * kX
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One of the few things
thats going up
faster than building costs.

Between April, 1972, and
April of '73, material costs
alone rose some 18%.* But, for
the 5th straight year, our vol-
umerose even higher—by 33%.

Mo doubt one reason is that 3
people are tired of look-alike,
plasterboard boxes. But you
can bet that extra value played a big 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.

CAN YOU DEPEND ON THE MACHINE
SHOP TO MAKE PARTS FOR YOU -

HOW YOU WANT THEM AND WHEN
Yllll NEED THEH9

When you have a Maximat —
you won't have to!

are availsble: 10
Maximat of in time saved an 15 very
be dapen :lan rh:-r der_a tmenis. Gel the libsratior

MAXIMAT - THE PRECISION III.EHFHE FOR NON- HACHINISTS

¥ c@n hurn, Thread, lace
bore, drill, mill and gring
precislon paris irom all
metals, plastic or wood

.l.nwrh:ln Edelstaal, Inc.
Dept. BAZ2-4
Tenally, M.J. 07670

} Precision Machining Technigues

| Please send me: |
handbook, 52 enciosed

I { ) Catalog into. only,
| Hame = e
| Address

City — — B . |

'\lh. s
mw“‘ft ,' i

With a Lindal, what you get
is even more impressive than
what you save.

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

Alulllli E‘lll Ill!l

. By

LINDAL CEDAR HOMES. INC.
10411 Empire Way 5., Sealtle. WA 98178
Phone (206) T25-0900

Enclosed is $1 for my Lindal Cedar Homes Planbook.

Address
City __ State
Zip Area Code Phone

]
|
|
I
i
I
I
|
|
: Mame
1
]
]
I
|
|
|

GET $470° WORTH OF PRECISION
MACHINE TOOLS FOR ONLY $199.50

*That's whal comparable Lathe, Miller, Drill press, Grinder and
Polisher cost o purchased separpiely| Bum |

159 50 FOB,
Tenafiy. W, LA, Ca

Unimatl combines all 5 machines inlo one, compac! rugged
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A BRIDGE FOR ALASKAN OIL
{Continued from page 108)

precast hollow concrete cylinder—is low-
ered into place from a steel erection truss.
The pier would freeze to the permafrost,
according to Lin, so that it would have
support from friction as well as bearing.
The hollow center would be filled with ag-
gregate from the excavation. Special insu-
lation techniques are unnecessary because
the concrete pier would remain cool and
not cause any permafrost degradation.
Thick energy-supporting pads of a neo-
prene-like material between the pier and
overhead conduit would provide resiliency
against earthquake shock. The pipelines
would be slung on cables inside the concrete
tube so that they could swing with the
forces instead of twisting and snapping.

Envirﬁnmental advantages of the IPT el-
evated would include the following:

The concrete tube enclosing the pipelines
would protect them from severe stresses
caused by extreme temperature variations.
The flowing oil generates heat and serves
as a radiator, while the concrete tube acts
as an insulator.

The concrete tube would tend to contain
oil leakage and protect the pipe against
possible sabotage.

The concrete tube, elevated above ground,
is not in contact with tundra and perma-
frost, thus solving the problem of heat trans-
fer from the pipe to the ground.

The 30-foot-high tube would not inter-
fere with caribou migration.

The use of bridge-launching techniques
minimizes access road construction to that
necessary to reach production plant stations.
These stations could be situated in areas
picked to minimize adverse environmental
effects. This contrasts with the 92-foot
right-of-way TAPS needs for a permanent
roadway and room for construction.

By including all modes of transport, in-
cluding passenger, freight, communication,
power, oil, gas, and water lines, a single
artery would serve in place of the usual
proliferation of pipes, lines and roads.

The IPT tube is designed to accommo-
date future needs. Highway lanes, for ex-
ample, could be changed to rapid transit.

One of the questions Lin faces in design-
ing IPT is just how much capacity—how
many pipelines and how much roadway
should the tube provide for?
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A “maxi” version has a tube 40 feet
wide and 33 in height. It’s designed to
hold six four-foot pipelines. It includes
four traffic lanes, with two lanes exposed on
top of the tube, and two lanes enclosed in-
side. The lanes within the tube would pro-
vide all-weather transportation.

The maxi version would be sufficient for
many decades to come. But higher initial
investment costs and conservationists’ fears
that it would overstimulate development
have led Lin to concentrate on a lower-ca-
pacity “midi” version.

The midi will still have space to contain
six pipes, but only two transit lines are pro-
vided for, and these run on top of the con-
crete tube. Snow and ice removal would be
necessary. At first these two lanes would
be used for highway transportation, then
could be converted to electrified rail

he speed and economy of constructing

IPT would be greatly enhanced by mod-
ern mass-production techniques used in con-
crete plants to manufacture segmental-type
bridge components. These fabricating and
construction plants—at 40-mile intervals
along the route—would be covered to en-
able yvear-round operation. Using aggregates
guarried nearby, each plant would precast
the piers and the 300-foot tubular sections.

From these fabrication centers, the man-
ufactured components would be moved over
the section of IPT bridgeway already con-
structed and placed on piers by the canti-
levered launching truss.

Lin’s estimate for building nearly 800
miles of a midi-version IPT comes to $6
billion. The current TAPS cost is put at
about $3.5 billion.

The IPT with two pipelines is compar-
able in cost to two singly laid conventional
pipelines, The TAPS pipeline is designed
to carry a maximum of 2 million barrels of
oil per day, one-tenth of the 20 million bar-
rels consumed daily in the United States.
By 1985 our oil use is expected to rise to 30
million barrels a day. This would undoubt-
edly create pressure for more pipelines
to haul more oil from our arctic reserves,

This is all the more reason why the TAPS
system should not be adopted, says Lin. “If
this outmoded proposal is carried out,” he
warns, “oil spill and other environmental
degradation may stir up enough public op-
position to prevent future needed pipelines.
If the oil industry should win this battle, it
will lose in the long run.” * & %
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STILL SAFER THAN DRIVING

{Continued lrom page 87)

worst part, from the pilot’s point of view, is
the embarrassment of being towed to the
gate by a tractor.

If hydraulics and electrical power are both
lost, the gear can be dropped manually and
a safe landing made without wing flaps.
Every crew is trained to cope with this re-
mote possibility, not that it is a diffienlt
thing to pull off. In a thousand ways, prob-
lems of the past have been engineered out of
modern aircraft. Aviation tries hard not to
repeat mistakes.

Airliners are pampered like babies.
Through a rigid schedule of “preventative
maintenance,” structure and internal ma-
chinery are inspected, repaired or replaced
long before they can be expected to fail. An
airliner will undergo hundreds of modifica-
tions during its life, from the installation of
better reading lights to replacement of a fa-
tigued rudder panel, It is in many ways a
safer machine when it retires than the day
it was delivered from the factory.

“Only its shadow is original equipment,”
jokes the mechanic changing plugs on a 60,-
000-hour DC-3 which still logs 250 hours a
month on scheduled runs.

No airplane is better than the people who
design it, build it, maintain it, fly it. In this
country, the FAA monitors a plane from
the time tentative blueprints are unrolled to
the day the last example of its type is
scrapped. Twenty years have passed since
the first Boeing T07 flew, vet its operation
is continuously observed everywhere. Should
a BOAC mechanic in Tokyo notice a hair-
lipe crack in a vital tail brace, the informa-
tion is immediately wired to BOAC in Lon-
don and Boeing in Seattle. Within hours,
every 707 operator in the world has been
advised to make certain inspections and re-
pairs.

The airline pilot is perhaps the most strict-
ly regimented and monitored technician in
modern society. He takes a physical exam-
ination once a year (twice, if a captain). He
undergoes rigorous ground and flight train-
ing in every type ship he flies and must
prove by written and oral testing his under-
standing of it. By actual demonstration he
must prove his ability to cope with all nor-
mal and emergency situations. A vear later
(six months for captains) he must again
demonstrate his proficiency.

His work is observed to a degree that
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would amaze his nonflying neighbors. He
cannot move his “trip” from the gate with-
out prior control tower approval. His prog-
ress to the runway is directed and observed
by the tower. Every mile of his flight fol-
lows an approved plan and is monitored by
ground radar stations. All radio contacts are
recorded; all cockpit conversation is taped,
even to a stewardess asking, “You take
vours with eream and sugar, right?”

Meanwhile, a virtually indestructible de-
vice in the plane’s belly—a “black box"—is
tracing altitude, speed, heading and vertical
acceleration on a metal dise.

And, if the recent spate of “revealing”
stewardess books leads you to imagine that
the girls spend their training learning to
walk seductively, vou have never seen a
dozen of them get 370 passengers onto a
74T7's escape chutes in 90 seconds. Every as-
pect of airliner operation—maintenance,
loading, flight, erew training and recheck-
ing—is conducted in strict compliance with
FAA-approved procedures.

It's not simply a matter of following rules
in a book. An FAA man is often there,
watching the repair work, reviewing a cap-
tain’s latest EKG, sitting in on a class, rid-
ing the jumpseat during a pilot’s checkride,
asking a stewardess to show him emergency
exits, oxygen bottles or life rafts.

While the stringent standards laid down
by the world's governments are the founda-
tion of air safety, itis the attitude within the
industry that makes the structure sound.
Books of regulations and government ob-
servers never kept a man from cutting cor-
ners. It’s not fear of losing his license that
makes a mechanic do the job right the first
time; it's pride in his own workmanship
and knowing what can result from a slip-
shod fix.

And it's not the recorder under the floor
that keeps a pilot cn his toes. It’s his own
professional pride and his own quite natu-
ral desire to see his trip completed unevent-
fully.

Since Tony Janus lifted his tiny flying
boat from a Florida harbor on New Year's
Day, 1914, to inaugurate the first scheduled
air service, airlines people have fought tre-
mendous odds to make flyving not only the
fastest way to go, but the safest.

Since you began reading this article, some
70 American airliners have left the ground;
70 more have safely delivered some 5000
passengers to their destinations. Luck had
little to do with it. L
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puter is constructed of heavy duty, laminated plastic
o eliminate wear on lettering and includes easy 1o
use Iinstructions

Just send $5.95 [includes postage, handling and tax
in check ar moneay order o

TELEX COMMUNICATIONS, INC

enath

d ligquid

\ Dept. AM-3, 501 1st Ave. MW ., Rochester, MM 55 :-'Z_L/

r N

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
traiming. Learn how you can masier Plan Read-
ing—Estimating—and the practical details of
.&,;f types of construction in your spare time at
home. Mail coupon below today—see how you,
too, can prepare for a better job—higher income,
or start your own contracting business,

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

! CHICAGO TECHNICAL COLLEGE e S
i Dept. PM-14, 2000 S. Michigan Ave., Here !
1 Chicago, 1Il. 60616 ]
H Please mail me a Free Trial Lesson, Blueprints and |
y Builders Catalog. 1 understand there is no obliga- |
1 tion—no salesman will call. 1
| NAME AGE :
1 ADDRESS 1
: CITY STATE zie 1

L]

INSTANT PROFITS! SwaceApe
BURGLAR ALARM

8 Your own _hlsinnﬂ HNo lllﬂl"ﬂ-:

. . or mechanical experierce nesded
- - mEq?r";m Deliver day and night protection
intrader cold  TOr women alone, homes, busi-

'm his tracks! eSS, everybody! Ne wires; no

Get FREE report, work. Elecironic  marvel stops

jercing  alarm.
*'Big Money in Alarm Systems’’ Em“;,,,‘&“',‘:, e gl

MASCO, Dept. H2251+ 6100 Variel, Woodland Hills, CA. 51364
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BATE. . TR

} NORTH AMERICAN SCHOOL OF SURVEYING & MAPPING
4500 Campus Drive « Dept. PBO14 Newport, Calif. 92660

BUILD YOUR OWN BUGGATI

USE OLD V. W.
CHASSIS

Rare, the vintage racing Bugatti
is sought by collectors throughout
the world. You can build your own
for 1/10th the price. Superb VW
engineering is retained. You get a
spirited sports car that attracts
attention everywhere.

Assemble this beautiful classic in
under 50 hours.

CLASSIC REPLICAR
Kix 5195

Ilustrated

BROCHURE #1 $1

Complete axsembly
instructions snd many
more prclures . . .

BROCHURE #2 §5

ANTIQUES and CLASSICS,

INC.

208 Brisbane Building, Buffalo, N. Y. 14203

Business phone (718) 856-1154 * Shewroem (716) T41-3050




WORTH WRITING FOR

LOOKING FOR IDEAS AND INFORMATION ON HUNTING,
FISHING, CAMPING, BUILDING, TOOLS, ETC.? CHECK THESE

LISTINGS, THEN USE THE COUPON BELOW.

218. "THE CASTROL BOOK
OF MOTORCYCLE CARE"
This 65-page book is loaded
with illustrations, photos, and
diagrams and tells everything
about how your bike works—
and how to keep it working.
This indispensable manual gives
the complete inside story on
most makes and models. It's
the best tool in your tool box!
$1.95.
219. NOW HEAR THIS,
AUDIOPHILES & SOUND

BUGS
Hitachi's latest 2-channel and
4-channel audioc components

are described and illustrated in
a new 40-page Maxi-Fi booklet.
Everything from head phones to
tuners, from speaker systems to
amps. And, everything sounds
great! From Hitachi Corp. Free.
220. TAKE THE PAINING OUT
OF STAINING

6 booklets give you complete
how-to-do-it instructions for
staining and finishing your fur-
niture. You get professional re-
sults and save time in the proc-
ess. Also tips on decoupage,
creating your own colors, and
clear finishing outdoor areas.
From Deft. 25¢.

221. 1974 CHAPARRAL

SNOWMOBILES

A series of full-color brochures
introduces you to the complete
line of 1974 Chaparral snowmo-
biles including the revolutionary
Liquid-Cooled '"'SSX'. Also in-
cluded is a brochure on the
complete line of Chaparral fash-

ions., Free.
UES FOR

222. TECHNI
OUTSTANDING PHOTOS

EENEEENNEEEN
POPULAR MECHANIC

This is Kodaks' "8th Here's
How'' book with over 400 photo-
graphs. W's written by experts
and contains an assortment of
articles that give imaginative
suggestions and instructions on
all areas of the art of photog-
raphy. Worth seeing and read-
ing. $1.25.

223. IS A SUBARU FOR YOU?
Full-color brochure and spec
sheet details the engineering
savvy up front of this revolu-
tionary front wheel drive im-
port. Tells all about the car, the
people behind it, and where to
go for a test drive. Free.

224, "TIPS WITH TAPE"

If you get stuck for better ways
for doing those odd jobs around
the house think: “tape’”. This
imaginative booklet gives excel-
lent hints and ideas that will
make those chores easier.
There's also an interesting batch
of decorator tips. From Borden
Chemical. 25¢.

225. IF YOU CAN'T FIND IT
This catalog has got it! 68-pages
of hard-to-find shop & garden
tools, distinctive gifts, and out-
door gear. Includes prices, pho-
tos and full descriptions of each
product. From Brookstone Co.
Free.

226. IT'S TUNE UP TIME
Eight-year listings of tune-up
specs. for all American cars and
most foreign cars, trucks and
tractors. Includes timing mark
locations, point and plug gaps,
firing order codes, engine and
car vehicle codes and code lo-
cations. Excellent data. From
Borg-Warner Auto Parts Div.
$1.00.

BOX 1718, SANDUSKY, OHIO 44870

Please see that | receive the items checked below. | have enclosed 35¢ for the overall service charge.

plus remittance for any priced items.

WORKSHOP

227. THE COMPLETE HOME
The famous Shopsmith Mark V
is 5 tools in one. It's a 10" cir-
cular saw, a 12" disc sander, a
34" |athe, a horizontal drill, and
a 1614" drill press! It'll do al-
most all your projects from start
to finish. Write for full spec.
sheet and description. From
Shopsmith, Inc. Free.

228. “HOME BUYERS GUIDE"
Complete manual gives answers
to most of the questions you
should ask, and many you may
not even know about. Covers
finding your new home, to fi-
nancing it, to signing the final
contract. If you're thinking of
buying a house, you should buy
this first. From The National
Assoc. of Home Builders. 50¢.

229. GET ALL THE FACTS

ABOUT UTAH
Write for detailed info, highway
maps, color brochures; com-

plete Utah Travel kit and fact
book. Free.
230. GARDENER'S GUIDE TO
EASY COMPOST
12-page booklet and Shredder-
Grinder brochure tell how to
turn yard, garden and table resi-
dues into rich compost. Make a
hobby of turning potential pollu-
tion into natural plant food.
From W-W Grinder Corp. 35¢.
231. “THE KITCHEN BOOK™
Here's 64 colorfully-illustrated
pages of information & tips you
can't get anywhere else! Covers
every detail you can think of
and many you can't—from plan-
ning to pricing. A fine buy. From
Tappan Co. $2.00.

?}1....IIIIIII.IIIIIIII“MICRIPIGI&!“EEEH.!‘EQHQ!

O 218 ($1.95) [ 221 ] 224 (25¢) [0 227 O 230 (35%0
] 219 [0 222 ($1.25) [] 225 [] 228 (50¢) 0 231 ($2.00)
] 220 (25¢) 0 223 [] 226 ($1.00) 0] 229

Total items requested Total money enclosed

Name ___. S

(Please Print)

Address _

Town : —_Zip Code

(Please send cash, check or money order made out to PO

State z
PULAR MECHANICS. No stamps, please.)

NOTE: POPULAR MECHANICS processes your requests for the above information and forwards these inguiries
to the ur%amzation making the offer. Each company mails the material directly. Please allow 4-6 weeks for

delive
imEn
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UR AUM A IURE...

you can play the Mosical S8aw. No notes
to read, no musical knowledge requir-
ed. Since 1921 we have furnizhed the
entire world this uoooscal, sweet-toned
instrument. If you are 10 or 70, you h._r
or no pay. Musical SBaw, soft h:.mrner, w,
resin and lessons mailed on § days' trisl.
Write today for details and free copy of " Sawing
Newe of the World,” pictoring succesafol saw
musicians. MUSSEHL & WESTPHAL, 107 Fort 5t.,
Fort Atkinson, Wisconsin, 53538,

uzmm GUN REPAIR

at home in spare time — quickly
Send for book [or [ull [acts

APPROVED FOR VETERANS
MODERN GUN REPAIR SCHOOL

Dept. 'M 1, 4225 N, Brown Ave.
I.'I‘ldI'l' Ariz, 83231

[ Trammg {“unsmuhs Smce 1946_

BASEMENT
TOILET "63™

TO OVERHEAD SEWER OR SEPTIC TANK.
NO DIGGING UF FLOORS. INSTALLS EASY, Write

MCPHERSEH INC., BOX 15133, TAMPA, FLORIDA 33614

men and women needed to Iulp 1
handle the growing volume of "'m"f*ﬂ
animal health care. ‘- =

« Combine your love of . Helping %
animals with a rewarding " those
career. Thousands of trained who

can't help

Aceredited Member,
National Home Study
Council Mail pr-u
for FREE CAREER KIT . .
-------*--- -
, Hnrth American School of Animal Sciences lltpt PBO14
Carears by Home Stedy i
1 4500 Campus Dr., University Plaza, Newport Beach, CA. 92663 |
I Career Kit tells how you can train for an exciting job a3 Velerinary
1 Assistant, Lab Alde, Zookeeper, Pet Shop or Kenmel Owmer, elc.

|
1
]
1 Hame - Age :
1
L]

]
' Address

R ity S— |

L_---;---m-—————--l—--——

=

— BIG MONEY

® LIGHTNING TECHNOLOGY
e BE YOUR OWN BOSS
e LEARN AT HOME
Lightning Protection Institute School
122 W. Washington Ave

Iladlsnn. Wis. 53703

ACCORDIONS-!2 OFF

of retail prices you'd expect to pay'

Over 40 Electronic, Standard & Button Models

All famous makes. All colors. Models for Students,
Teachers, Professionals. Amplifiers, toa! Try before 5
you buy. Free accessories. E-Z terms. Trades wel-
come, Lifetime Performance Policy. FREE Color
catalogs and Importer-to-You discounts. Rush coupon.

'—.--_———-—— ——— e ——

Accordion Corp. of R-14
. FgEE 5535 W. Belmont Ave., Chicago, [il. 60641
or
Catalog ?mrﬂﬁmn:‘ﬁnmhg:dhwﬂm l
L ] .
Discount DO Accordion Amplifiers [0 Bution Accordions l
Prices I
a Hame I
az Address 1
Models c 7

The bargaln hunter

! ]
: S|L‘J0 i | |Save Yourself Money! Make Mnney Hepalrmg fnr [Ithers!l
: ;Bn?rgc;«::mﬂ: == ) SMALL ENGINES |SMALLTRACTORS
! i ‘=~ ISERVICE MAHUALISEHUICE MANUAL
: CATALOG i I 10th Edition! Tells how 1!0| 3rd Edition! Repair facts
" 1 [ fix small gas engines plus basic fundamen
i Thﬂusaﬂds: on lawn mowers, CHOICE tals section for |§
1 1 _t_ I power equipment. 6 to 8 hp. com-
i Nnes tillers, etc pact tractors. §g
: of exciting; | e e ST IN oo ractors. S
. tool values!: SNOWMOSILE IS8 How TO FIX
i ] YOUR BICYCLE
R Bt B stvets Feney. | ML P, !5t Edition! De
I channelhock, Rockwell, Helois, Vise-Grip, | 6th Edition! All iled instructions for
I Crescent, Rigid. Pony Clam un t. tailed instructions fo
j Foredom and many other Matisnally Aa: : know-how you needto | adjusting and repairing
1IN ehet i ot Soriclh BASE e bt | i 1 Onyeicesotoer 120
| Send 31.00 for our big 196 page tool | === thru 1971 and 1 models
catalog today. i
- Silvo Hardware Co., PM-74 & SATISFACTION GUARANTEED OR MONEY BACK
1 107 Wainut St., Philadelphia, Pa. 19106 | | Technical Publications Div., Dept PM-174, 1014 Wyandotte, Kansas City, Mo. 64105

PER. Index is bound inte a handsome
wrapper made of heavy boards and en-
closes the 12 issues which are cross
referenced in the Index. Also available
1871 and 1972 ecds. Price %1.49 each.
Bend orders to: Popular Mechanics Dept.
FA, Box 1014 Radio City., New York, H.Y.
10019.

DUT MNOW-—=1973 edition of POPULAR ‘

MECHAMICS INDEM AND SHELF WRAP- | LOGIC

POB 252

DIGITAL: THEORY. DESIGN,
CONSTRUCTION

"NEWSLETTER ©
SAMPLE COPY %1.00 |
LOGIC MEWSLETTER | - =

WALDWICK, N.J. 07463

VANS - TFI.MI.EHS Sth ¥ WHEELEHS

.PLAHS & FU.LL SIZE PATTERNS
FREE CATALOG

B GLEN L RVs

9152P Rosecrans
Bellliower, CA 207086
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FOR SALE
1970 CHEVROLE1

IMIPPALA
A REAL BUY

Bulletin-board coupons

When posting a “for sale” sign on a bulle-
tin board, write your phone number and a
capsule description of what you're selling
on strips cut in the bottom of your notice.
This way the full deseription will remain,
and each interested party can tear off a
copy of your number. .
Susan Plesko, Long Beach, Calif. |

7 |2 FErie
Workbench toolholder

Inexpensive toolholder is made from length
of board as long as workbench is wide.
Screw it to the underside of the benchtop’s
projection; Y-in. and 4-in. holes will hold
most screwdrivers, awls and pliers. Round
the forward corner to keep it from snagging
clothing.

—Robert Brightman, Great Neck, N.Y.

190 POPULAR MECHANICS




THE FUTURE BELONGS
T0 THE FEW OF US
STILLWILLING TO GET

If you like to work with your hands,
you've got two advantages over people who
work at a desk.

First, you're more likely to have a smile
on your face than knots in your stomach.
Because you can see the results of your work
right in front of you. Real. Satisfying. And

OUR HANDS DIRTY.

25" Motorola Color TV. Ora 6000 BTU
Philco-Ford Air Conditioner. Or a complete
set of Proto hand tools, the official tools

of the Indy 500, and genuine Daytona test
equipment. Any doubts or questions
about your lessons, and you can call us from
anywhere, anytime. Toll-free.

walk away from the = = Over 8.5 million

job with no doubts about job openings | straighttime | People have gotten our

it or yourself. Careers each year* | hourly pay* training. We think
Second, you've got Auto we're good. And

more chances for |_Mechanics 23,300 $5.16 corporations like GE,

security and good pay Air IBM, Pan Am, and

Conditioning % M

than ever before. Heating & DuPont think we're good

Because more jobs are Refrigeration 20,000+** | $3.25-87.00 Enﬂugh to use for their

opening up for skilled TV Service & own training programs.

mechanics, electricians, Rm'f : o sl st (We're approved for

and repairmen, but Ejm"“?'“ 00 $3.6084.75%| yeterans’ training, t0o.)

fewer people are willing | Foqromes 10,000£%* | $3.50.85.45 Just check what you'd

to do real work.

*source: 1972 U5, Labor Dept. Report (covers 19700%)

like to do most on the

For proof, just look at
the chart on this page.

Engineers Society.

We're ICS, Internationa]  c"®"eering technicians.

Correspondence Schools. We can train you
for a skilled solid future at home, in about an
hour a day. Without the hassle of a
classroom. Without missing a paycheck.

It's not all a piece of cake. But you get
the texts and tools it takes. You get help from
your own instructor. You learn by working
with real equipment you get to keep. Like a

**Excludes heating. Source: Refrigeration Service

. o No exact figure available. Part of 30,000 yearly
Why do we tell you this? openings predicted in gov't. report for science and

of us who aren't. Iﬂs

card. We'll send you our
free career guidance
booklets. And a demon-
stration lesson that can

help you decide if our training’s right for you.

A lot of Americans these days are allergic

to dirt under their fingernails.

That means more opportunity for those

91573 ICS

International Correspondence Schools
Scranton, Pa. 18515

AMERICA NEEDS ONE MILLION MORE SKILLED MEN BY 1980.

JANUARY 1974
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WITH PAULIN'S 8,000 B.T.U.
INFRA-RED HEATER
Hottest heater
anywhere, for its size.
Instant heat * No waiting
" Easy to operate and light
Operates up to 4 hrs. on 14
oz. cylinder
|L Stands upright or hangs on wall
Guaranteed 3 yrs
Comes complete with wall

bracket, 14 oz. cylinder and
sland.

Order by mail, postpaid $21.95
dept. PM

/ MODEL

30520 Lakeland Bl., Willowick, 0. 44094

HEARING AIDS
%rg 50% ur COMPARABLE

AIDS ¢

BUY DIRECT » 20 DAYS FREE TRIAL Body Aids
$49.95 up. Tiny All-in-the-Ear: Behind-the-Ear; Eye
Glass Aids. No salesman will call. Write LLOYDS
% Dept. PM, 905 9h 5t., Rockford, 1l 61108

il

W

110 VOLT AC GENERATORS

B0 ex¥cles, Fanbelt driven from car or gas
enigine. Operates TV, refrigerators,  all
power  tools,  (hveer 1R 0 service.
Grunran Leed six msnthe, 1 S -wealt
S885.00; HMHewait SI05.50; JHHI-wait
2131.50; Relf-cxcited X wenerabors necd
no halleries—X120-wall SAS.00: XA500.
wall $141.50, all posipabd,

TOOL POWER® ;

patent pending

PG wolts D GiMMe-walla, 50 amps [rom
Your car's  allernostor, Guearantecd 50
yoears, Install in wen minuies, Operstes
all power Lools. Ave welding. fast balttery
charging. Any like dovies by &Ry name

15 an infringement of our pateni Pasrdinge,
All copiers are notitied. Be safe, buy from
the Inventor and devieloguer, $285.00 gwaost-
paid, Attractive dealer plan,
VIRDEN PERMA-BILT COMPANY
P.0. Box 7160 PM, 2821 Mays
Amarillo, Texas 79109

WRIST ROCKET

AMERICA'S i
HARDEST v
HITTING SLING »r
Range 113 yi. =237 ', %

WRIST ROCKET ® Mig., Inc v .
P.O.BOX 4718 SSDD P
Columbus, Nebraska BREOT g

WEB GUARANTEES IMMEDIATE, LASTING

RUPTURE RELIEF

(== OR. YOUR MONEY

7NN/ BACK IN FULL!

i _"-"\i' Enpy a stronger, happeer life. Wear
.\\\ IF @ Web for strong support and lasting

rediel of reducible ingunsd rupfure. i
nol complefely satisfied, return within

30 days for fiall refund of purchase price.
W Write for FREE Book on ruplure care.
. WEB TRUSS pect. pm-1 Hagerstown, ma.
POPULAR MECHANICS
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Worked 16 hours

saiv: FOR

AGAIN?

WHO?

Be a Fox Swimming Pool Dealer. Il
you gualify you'll get in on the ground
floor of the booming billion dollar lei-
sure-time market! and run a rewarding,
stimulating business-ol-your-own

You'll be part of Fox Pool Corp.—a
solid, long-established growth com-
pany wilh a nalional nelwork ol suc-
cesslul builders. We will setl you up,
lrain you, guide you. We back you up
wilh nmational adverlising, leads, sales
promolion aids, lechnical assistance
and Field Reps. 10 support your efforts

You'll offer the best packaged in-
ground swimming pool in the world
The beslt. It installs in just days! Resull
more pools in less time for more profits

It you're tired of making others rich,
inwest in a phone call or Bc stamp and
get complete details. Call Don Dahowski
(T17)-764-B581 or wrile, Fox Pool Corp.,
P.O. Box 549, York, Penna. 17405.

TODAY'S HOSPITAL AND ™
MEDICAL COSTS COULD |
WIPE YOU OUT IN WEEKS!
I'LL HELP YOU DEFEAT
YOUR CHRONIC DIGESTIVE
PROBLEMS DR NO COST!

i ¥

My new, medically-proved formula
and concept has helped thou-
sands get rid of and stay rid of
these health-wrecking ailments
. safely and without harsh
drugs. For details send this ad,
name and address to me, per-

sonally:

F. FPALAFOX, R.Ph.:
FALAFOX-KNIGHT LABS., DRAWER 460-M,
ANTHONY, TEXAS BB021.

TEAR OUT AND MAIL TODAY!

10 JET rowe

U A
P o o o W

CONVERT

NEW BREAKTHRU IN SMALL JET-ENGINE DESIGN!

POWER YOUR GLIDER, SMALL PLANE. MELICOPTER
HANG-GLIDER, HOVERCRAFT, ICE SLED, BOAT. & GOKART,

LOGHEALLY CLUE A f asab i
WVISHLS FLAME. 158 FS ol T
17 LBS

DO-IT-YOURSELF JET ENGINE
COMETRUC 0N PLANE il AND ASSEW-
E‘Eaﬂ.ili FRlE 53 DeSCOUST C
L

=aw
& 0 IO O GRF ET LSS w2,

CHNITAL WANDBODOX wile EaOios
GRAFHE FOWER CuRES, SekdRdud Do
RS On TOOT rl B TS Flliy | sELCORT0N
LFT SUMrel RO G 00 8 POWE R B OCrmE g
i CAR O LET

s ':-l'l'u:';\.'.d.ti L&Y
| $12.00] GB8-2-15 JET ENG. CONSTRUCTION PLANS

E MG ENGINEERING CO.

1E518= N 50 srOADWAY. GERDENA, CAL 90728

FREE!!! POWERFUL MUSCLES FAST!
Fantastic New Discoveries in the sciemee of
bodybuilding. Mow. in the privacy of your
bedroom, our method will add inches of pow-

erful museles to arms, chest, shoulders &
legs. Learn secrets on trimming the waist
with wultra-modern methods—fast! Results
Guaranteed! Send for free brochure. Universal
2;’?5?"""""" Bax 485-MI, Dearborn, Mich.

> CAVE 80/,
e 2
CAR MODELS, TRAINS,
ROAD RACE SETS

‘ $2.25 models $1.35; S11B train
get S;.'Bl: $40 road race set
24; $22 Cox gas-powered buggy
Hundreds of
$13. Send %1 for membership,
Other Models catalog.
DISCOUNT CLUB, Box G97P, Bethany, IL 61914

Automatic
Handsaw

Sharpener

The-JB-101
$50

LLBTO I'Y '"HLNOWSLYOd
6L1L X088 'O'd

STAINED
GLASS

Send 50¢ for fas-
cinating catalog
of kits, tools,
ideas, books, and
supplies.
BIG STARTER KIT Only $12.95 ppd.
WHITTEMORE,
BOX Z065EM. HANOVER, MASS. 02333

ueKITY@ ST

ENDS WOOD 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-
withz.g:slg:h pil T 2ge. For details write:

PIQUA ENGINEERING. INC... Dest. P. Box 605 Pigma, 0. 45356

JEEF and Gov't. Surplus Buying Manual
(Jeeps Puctured )75 ¢ Surplus Bargain Cat-
alogue S0¢. Both for 31, Surplus Jeepa,
Dept. P2, Box 789, York, Penna. 17405




gDETROIT APPROVED
PICKUP =
TANKS

Original equip-
ment type poly,
now available in auxiliary tanks
for pickups. Increase gas capac-
ity 40 gals. Far superior to metal,
complete hidden, no body work
necessary. Easy 1 hour installa-
tion—Truck discounts pay for
tanks in a short time. Two tanks,
brass wvalve, hose, complete.
Meets Federal Regulations.

PICKUP EQUIPMENT CO. LTD.
Dept. PM-174, P.0. Box 7635
WACO, TEXAS 76710
CALL TOLL FREE BOD-433-2386

.FIX LAWN MOWERS

FOR FUN & PROFIT!
Fascinaiing new Hand-
book by F. I'cterson
gives you the knowl-
edge =killed mechanics

learn.

OVER 125 ILLUSTRA-
TIONS show how to
trouhle shoot, repair
carburelors. engines,
balance and  sharpen
blades, ete. Exploded
drawlngs are extensively

r-'—-----
L-_------J

3 4
i d nsed.

INSTRUCTIONS COVER reel. ratary and
rider mowers, preventive and routine
maintenance, how to  Identify  brand
nameg, where to obiain replacement parts.
How to buy and use & lawn mower.
Friends gladly pay $10 to $50 1o fix their
lawn mowers. Try the HANDBOORK OF
LAWN MOWER REPPAIR. Rush only
2605 plus 50¢ handling on 10-day

maney-back guaraniee.
EMERSON BOOKS, INC.. Dept. ZIBA

Buchanan, New York 10511

FacTorY CLOSEQUT!

AIR PISTOL 5693:

{with Free can of pellets)

Shoots both pellets and darts. This fine, well
made .177 cal. German air pistol is just the
ticket for target

or Varmints, \
Accurate. No COZ™=—i
cartridges to

replace, either.

Once in a lifetima
bargain. Order

several. Supply

limited. Only $6.95 ppd. =
(Secret leather holster. $2.95 ppd.)
600 Deluxe Pellets, $2.40 ppd.
20 Steel Darts, $2.00 pgd.
AIR PISTOL, Dept. PM-1

4538 Huntington Dr. South
Los Angeles, Calif. 900332

GRANDFATHER CLOCKS
SAVE 50

Ye
BUILD YOUR OWN
FROM OUR
SEMI-ASSEMELED
CASE KITS

We are the ONLY producer
of COMPLETELY HAND-
CRAFTED semi-assembled
clock Kits! Major I’“F!'lhll.‘l
carefully fitted and joined
by experienced cabinet-
makers. (Mo power tools re-
quired. )
* Highest guality imported
German movements
& Tubular or rod chimes
& Mowving moon dials
® Hits for wall & mantel
clocks available
* Templates & case plans

Bend J0¢ for complele
catalog

H. DeCOVMICK & SON,

P.0. Box 68, Dept. M14
Alame, Calif. 94507

|

BIG

CONSTANTINE
2051 EASTCHESTER ROAD BRONX N.Y. 10461

Enclosed 51 for 3-year subscription to
Woodworkers CatalogYearbook. starting
a1 once with first issue FREE! 2nd and 3rd
—. issues will be mailed each September.
D Send current issue only. Enclosed 50¢

First Issue FREE

on your 3-year subscription
10 CONSTANTINE'S

MAIL
NOW!

WOODWORKER

CATALOG / YEARBOOK

poblished Everything for everyone who
Annuelly yearns for woodworking success!

Send Coupon today for your first giant issue of the world’s most
popular sourcebook of materials, plans, instructions and craft kits.

PARTIAL CONTENTS
Current issue of big money-saving Year-
book is mow ready for mailing 1o YOUI

WHAT'S NEW! Find latest time-gaver, work=
saver tools for wopdworkers. See newest mate-
rinls. Diseover better productz and expert
guidance for easier, better woodworking and

eraftwork! o, GIANT PAGES

VEMEER CHESSBOARDS
Your choice of board size
or table-top size. Ready
to lay on a ply panel.
Also full-size patterms of

M an entire set of noble
_k_ chessmen Lo whittle,
e mii Save! Make your own set.

CABINET WOODS of finest quality fill page
after colorful page of your Catalog/Yearbook.
Kiln-dried. Thicknesses from & to several
inches. Widths in some kinds, like mahogany,
up to 207,

World's most beautiful WOODS : walnut, rose-
wood, teak, cherry, padouk, satinwood, avodire,
gebrawood, purpleheart, maple, oak, ebony, bu-
binga, mahogany, lignum vitae, and many more.

YENEERS. Imported & domestic. Richest col-
ors, Fascinating grains. Widest variety of kinds
and sizes offered in America.

INLAY BORDERS. 55 styles & sizes.

CARVING BLOCKS. Largest assortment in
America. From sizes weighing I lbs. up o sizes
too heavy for some men to lift

CARVING PATTERNS. Including magnifi-
cent spread eagle. And small animal patterns:
horse, elephant, dinosaur, liger, ete.

VENEER BEAW. Hard-to-find specially tools,

PRE-CARYED TRIM. Easy way to decorate.

NEWEST MATERIALS. Super-thin flexible
veneer, Bends around curves. B ft. long. Teak,

wood, walnut, ete.

FURNITURE HARDWARE. Period. Modern.

CRAFT BOOKS, Expert instruction and plan
books. What to make, How to make it. Cabinet-
making. carving, carpentry, upholstery, built-
ins, modern and period furniture, finishing, ship
models, decoupage, seat weaving. Much more!

SLIDING HARDWARE. For hi-fi. drawers,
shelves, bins, doors, ete.

WO0OD FINISHES. Materials the proa use.
Mew bowl seal. Amating wood-glo clear finish,
waterclear. Dries fast. Goes on new wood or on
any old finish.

MUSBICAL INSTRUMENTS. Assembly kits
for guitars and dulcimers. Also woods & instrue-
tions for making your own.

COLONIAL CLOCK KITS. Assemble your-
self. Styles for table, wall and mantel.

CONSTANTINE 2051 EASTCHESTER ROAD

PROJECT PLANS. Fabulous collection. Home
bars, workbenches, shop cabinets, gun cabinets,
valances, spice cabinets, cradle, blanket chest,
drawer chests, bunk beds, hi-fi cabinets, kitchen
cupboards, sewing boxes, tea cart, huteh, 4-

ter, olc.

HINGES, LOCKS, CATCHES. Pages & pages !

UPHOLSTERY. Tools, webbing, edging, welt-
ing. batting, burlap, twine. And more.

SIMPLIFIED YENEERING. Discover Con-
stantine’s easy method of venecering without
clamps ! Quickly cover beat-up tables, chests,
cabinets with beautiful veneer.

CARYING TOOLS. All shapes. Instructions.

TRAY MOLDING. Ready to use around wood
pictures or richly grained plywood panels.
Molded fingergrip. Grooved. Needs no
Trays never came easier.

181 PROJECT IDEAS is an extra bonus in
Yearbook. Ways to add comfort. convenience
and happiness.

VENEER CHART. Veneers in full color.

MUSIC MOVEMENTS for small boxes.

SIMPLIFIED SHELYING. Revolotionary
handsome brackets hang forever on one screw.

PICTURE MOLDING. Pre-cut. Thirty-five
beautiful styles. Finished or raw.

REVOLVING HARDWARE for tables, stools,
chairs, shelves, stands, TVs.

WORK-SAVERS. Chair-seat inshave, angle
jig. frame clamps, circle clamps, circle cutter.
Hundreds of hard-to-find itema.

WHAT ELSE? Pages and pages of fancina-
ting, useful products for hobby, shop and home.
Many nowhere else. For instance: music instru-

nent woods & building instructions, pipe briar
and pipe-making booklet, wood-turning blocks,
bright-dyed venecers, tea wagon wheels, battery
clock movements, all lamp parts, molded ecarv-
ings, pepper mill parts & wood, cane kita, plat-
form rocker hdwe, fancy inlays, weather
instruments, inlaid frat. emblems, glue injector,
electric pen, miniature hdwe, whittling blocks,
and much, much more!

How %1 Con Save You HUMDREDS
Here's how Yearbook helps you save. Recane
dining chairs. Save $10 emch. Build hi-fi phono
eabinet. Save $80 to $140. Convert cil lamps,
bottles into heirloom lamp bases. Save §7 to §14
each. Refinish dingy chest. Save §22. Build
chesshoard table. Save 370, Inlaid musical jewel
box. Save §24. Concert quality guitar. Save §100.

Make hundreds of equal savings. Subscribe.
Send only $1 for three years of money-saving
YEARBOOK guidance. Mail Coupon NOW !

FREE ISSUE! Save cost of one issue
by sending only 1 for 3-year subscription.
Single copies cost 50¢. SAVE! Send today!

BRONX M.Y. 10447
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EXMIIE IvIUINL Y
Operate a community sharpening ser-
| vee with an investment of $150.
1 Work from your basement or garage.
I Our manual guides you in profession-

al methods of grinding, of business

il
| promotion and in Pricing your worlk,

I+ Hand Saws o Circular Saws » Knives « Chain Sawws |
1 * Scissors » Pinking Shears « Clipper Blades ]
I ® Plamer and Dado Blades « Mower Blades

John Rodack wys: “Thanks for shipping Maodel 331, ;
1

It et paid for itueld many times since | purchaged i
I Pease send latest prace lixt on grinding wheels,"

' TREYCO P.0. Box 216-A ]

£ North Tonawanda, N.Y. 14120
.S_TAH‘T HQHWHI‘TE Tm.lh."l"’-l

PLASTIC CUTTER 2

CUT SHEET PLASTIC,
MICA, TILE,
EASILY

? Save hundreds

- af dallars remodeling
kitchen cabinets. ceilings,
floors, etc. with this new cutter

ORDER MOW AND
MMSTRUCTIONS OM CUTTING
WILL BE INCLUDED s$Aas8
Satis. Guar. Mo C.0.D.s
M Add S0s Handl. & Past.
¥ Oealership ing. inwited Qaly

EIT 930 N.W. 27th AVE

MIAMI, FL

OLD-FASHIONED
ROLL-TOP DESK

FULL-SIZE PROFESSIONAL PLANS

At last! Plans for
suthentic Roll Teop
Des

high. #140 Rell Tep
Unit adds 14" to hgt.
Both single and
double curve end
s on drawing
m plan 35 or $10
for both. Mailed st
Class ppd. SATIS-
FACTION GUARAMTEED!
FREE WITH ORDER—Catalog of 150 fyll-size
rl.lm. Earty Amer., MediL, Spanish, Modern, English
wrniture. CAT, DMLY —31.00, refundable,

FURNITURE DESIGNS Dept. PD-14
1425 Sherman—Evanston, lllingis 60201

PORTABLE ELECTRIC POWER

[ |protessionals. Unusual business oppartunity

| UILD |
THIS
BENCH *f‘
FOR THREE s -
« « . for approximately $40

Build this beautifully designed bench
with little effort and minimum cost with
our easy to follow instructions.

Send $1.00 for complete plans, plus 25¢
handling & Postage. Do not send cash. All
replies Air Mailed. Same day service.

CREATIVE PLAN SERVICE
P. 0. BOX 116 DEPT. PM.1
MORROW, GEORGIA 10360

gy L

Known to Man! FREE Brochure re-
wveals Self- Derfanlsen'l;echnhi'ms.
- Universal, &

m Dug,uLurnu.ltich.T&!Sﬂ FRE

BOAT KIT (atalog

Sail or Power-17"to 32" ~ FREE
BOAT Kirs. Factory Molded Fiberglass.
Save money — assemble yourself. Factory
molded sections bond into one-piece craft.
20 models — cruisers, runabouts, sailboats,
accessories, motors, trailers. Free catalog.
LUGER BOAT KITS, 3800 W. Highway 13,
Burnsville, Minn. 55337. Dept. B-14.

SAVE! BUILD YOUR OWN

. POWER TOOLS

© METAL PARTS KITS AT
FACTORY DISCOUNT PRICES
® 10-in. TILT/ARBOR SAW
® &-in. BELT SANDER

® SPINDLE SHAPER
® 9-in. TILT ‘TABLE SAW
® 1B-in. BANDSAW & 12-in. BANDSAW
* COMB. DRILL PRESS-LATHE

SAVE PLAMS,
ssn iy s np?r Plan

FULL-SIZE B A
“.IIE eductible

PATTERNS
Kits from $19.99 to $59.99
Featured in Popular Science,
Mechanix Illustrated. Sold for 27 years.
Thousands in use. Satisfaction guaranteed.
Send $2 each for Plans (state togls wanted),
Catalog included. Or send 25¢ for Catalog!

GILLIOM MFG. CO.

e HolamHMIID OMM 3CI ]
Set saw teeth automatically—400 per min-
ute without effort. Perfect hammer and
anvil astion sets teeth wniformiy—ne
tooth breakage.

\,_‘-"’HIH- .j'
FOR HAND SAWS AND BAND SAWS

Write for details

BURR MANUFACTURING CO.
8931 Venice Bivd.

Los Angeles, Calif. 950034

"“"HOW TO DRILL YOoUR

OWN WATER WELL"

5 1 .00"4

SATISFACTIO N
AA G CEARANTEER
DEEPROCK CO.
OPELIK A,ALA.38801

IMPORTED

LOCK BLADE
LG

ONLY $275 each

9" Overall Length
5" When Closed
® Sharp and

Locks into
position to
prevent accls
dental closing.

Razor sharp

Tough tough stainlass
# Stainless steel blade for re-
Steel Blade liable use and hard,

long service. Money
back in 5 days if not
e satisfied. Send %2.75
P plus 25¢ to cover post-
/4 Vd age and handling.
A&/ WESTBURY SALES CO.
'@' P.0. Box 434, Westbury, N.Y.
11590

.Iupt. L-1-PM
BUILD YOUR OWN CANOE

WOOD & CANVAS KITS
MOLDED FIBERGLASS KITS ‘59-.”

FREE CATALDG 1A Complem Canon Ky

_I:Iup[. FIIT-'I__SL Charles Mo. 63301

Start home, spare fime. investment -:nu.hle’:rie or
experience unnecessary. BIG DEMAND assembiling
devices. Sales handle

electronic

FREE: Complate dlustrated literature
BARTA Box24BHA
Walnut Creek, Calif. 945397

Let w5 show you how lo begin AT
OMCE.. Il or spare time., Mony re-
port $10 to 350 PROFIT FIRST HOUR!
Mothing io buy...no salesman will call
EVERYTHING MEEDED SEMT FREE
inrluding BEAUTIFUL SAMPLE!

wirire: RUSsell Products Co.
DEPT. K25. COLUMBIA, TENM. 38401

196 POPULAR MECHANICS

CONVERT TV TO
6 FT. WIDE SCREEN!

Easy Do-lt-Yo Ki
Project a giant 5'x6" onto wall or
screen. BEW/Color. Kit contains detail-
ed Plans, Inst,and Lens System,
Only $12.95 ppd., or write for
Free illustrated details.
The

Macrocoma C IJTI.EI
Washington CMJ";. PA 18977

— e

[l TRAILCRAFT -w'
P& 91372431313 P.0. Bax $06 7S Concordia, Kam, 66901

Easy fo Build PLANS

5 AND INSTRUCTIONS for
Go Kart .......... $2.00
Mini Bike .. ...... $2.00
Three Wheeler ... .%2.00

Three Wheeler A.T.V. $5.00

Mini Car ......... $3.00
Pedal Boat ....... $4.00
12* Sail Boat ...... $4.00
Sail Board ........ $2.00
Pontoon Boat .. .... $1.00
8" Hydroplane ..... $2.00
Two People Mini Jeep ........ $3.00
Snowmobile Sleigh ........... $3.00

MINI VEHICLES PLANS
[ h‘ “DEPT. C"'—P.0, Box 92
Chazy, N.Y. 12621




POPULAR MECHANICS

POPULAR MECHANICS

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
office 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 March. The closing date is January
10th. Send remittance and order to H. E. Kappel, Popular Mechanics, 224 West 57th Street, New

SJINVHIIW ¥V INdOd

York, New York 10019. Please make remittance payable to Popular Mechanics.

POPULAR MECHANICS

WHEN ANSWERING ADVERTISEMENTS PLEASE USE THE ZIP CODE NUMBER

AUTOMOEILES

CAPACITIVE DISCHARGE IGNITIONS, DIS-
COUNTED. Rodgers, Son (PM), Box 3583,
Anaheim, Calif. 92B03.

_ SLASH OPERATING COSTS. MNew automo-
tive book. Also explains professional driv-
;r:t‘g technigues that CONSERVE GASOLINE.

.95, Clucas Enterprises, 4301 Everett,
Richfield, Ohio 44286.

RING-VALVE Job While Driving, $6.00
Postpaid (Two-$11.50)—Established 1951
—Guaranteed Results—Motoloy, Box
6615, St. Louis, Missouri 63125.

DO IT Yourself AUTO REPAIR Book only
£2.70. JEAN'S Gift Center, 317 Martino
Ave., ROSETO, PENNSYLVANIA 18013.

MIDGET CARS

YOUR AD IN POPULAR MECHANICS 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 75¢ per word additional. Act pow! Sand
your Classified ad to: POPULAR MECHAN-
ICS, CLASSIFIED DEPARTMENT, 224 WEST
STTH STREET, NEW YORK, N. Y. 10019.

AUTO SUPPLIES
AND EQUIPMENT

MOTORISTS Prayer Key Chain 50 Cents.
Carr, 3327 North Ave., Chicago, 111, 60647,

SELL $2.50 Can Guaranteed. Weldtite
Transmission Conditioner, 120 North
Fourth Street, North Wales, Penna. 19454,

ALTERNATOR/Generator Rebuilder's
Course; includes Tooling & Test Equip-
ment: Write: Hedelund Engineering.
P.0. Box 2127, Sepulveda, California 91343,

RING-Valve Job while driving, 3%6.50
postpaid, (Two-512.00). . . . Established
1951, . . . Results Guaranteed!! Motaloy,
Grantham, Penna. 17027.

AIRMASTER Gas Saver Fits All Cars,
$14.95. Airmaster, Lenora. Kansas 67645,

_ NOVEL Inexpensive Glowing Gage Con-
tinuously Checks Ignition Performance.
QARC, Box 47876, Los Angeles, Calif.
90047.

PARTS: Army jeep and truck parts.
Spare Parts & Equipment Co.. P.0. Box
751, Lexington, Kentucky 40502,

HYDRAULIC Jack repair kits parts and
supplies. Catalog 50¢ (in coin). Hydraulic
Jack Packing & Tool Co. Inc., General
P.0. Box 3, Staten Island, N.Y. 10314.

SAVE Up to 31% on Gas Bills. The COLOR-
TUNE 2 “'See-Through Spark Plug’’ the Pre-
cision Instrument which shows you the Gas
Burning right inside the Cylinder. Permits
Non-Mechanical car owner to easily ad-
just carb; Correct Mixture, Diagnose En-
Elne Faults as Accurately as any Expert.

hecks any Gas Operated 1.C. Engine:
Auto, Truck, Motor-Cycle, Snowmobile ar
Marine. For Brochure Write: D.W.A,
Distributors, Box 632, Oak Ridges, Ontario,
Canada.

RING-VALYE Job £5.75 Guaranteed!! AIR-
MAILED!! MOTALOY, Box 21P-1, Tustin,
California 92680.

SAVE! Use less gasoline with Mini Tur-
bocharger. Guaranteed! $16.95 Postpaid.
Pagelhockie, Box 1542-A, Lake Charles,
Louisiana, 70601.

NEW battery life for your auto- tractor-
boat- motorcycle. SATISFACTION GUARAN-
TEED. Improves, restores, prolongs life
and performance regardless of age, make,
Eliminates sulphation, greatest cause of
failure. $3.00 plus mg handing, Barreed
Co. PM4, R-1 Box 132, Shelby, Ohio 44875,

REVOLUTIONARY Patented Breakerless
Ignition. Throw away your points! Elimi-
nate Tune-Ups, Plug Changes forever! In-
creased Horsepower, Lowered Emissions
Proved by Independent Test, Guaranteed
5 years/50,000 Miles. Reg. $88.95. Spe-
cial Offer: $59.95 Postpaid for Fully As-
sembled 2-Part System and Custom Adapt-
er. Send Car Make, Model, Year and Pay-
ment {or Master Charge Authorization) To:
Magne-Tronics, Beox 15295, Phoenix,
Arizona 85060.

STOP AUTO THEFT NOW! New Electron-
ic Device Prevents Hot Wiring. Free De-

tails. Foothill Enterprises, Dept 418,
Sacramento, Calif. 95841.
AUTO TRIM, CUSTOMIZING . . . . Learn

These H%gh Paying Skills at Home in Spare
Time! Free Booklet! Auto Upholstery
‘Ianz.'&tétgute. Box 64-APM2. OQrange, Calif.

ANTIQUE FORD PARTS. |llustrated Cat-
EI:;:- ule $1.00. Mark Auto, Layton, NI

MO MORE FLAT Tires. End flat tire wor-
ries for the life of your tires with Tire-
guard. Seals punctures from inside. Elimi-
nates stopping, tire changing. Fully guar-
anteed. Send $3.49: to Tireguard, Dept
:_ﬂﬂox 153, La Mirada, California,

SNOWMORBILES

SNOWMOBILE Boot & Glove Dryer, Com-
wetn Plans %1.00. Box 758, Lander,
yoming 82520.

ELECTRIC Starter Kit $29.95 Less Bat-
tery. Hun:r Back if not Satisfied. Advise
Make & Model of Engine. Surplus City,
4802 Micollet, Minneapolis, Minn. 55409,

AUTO TRAILERS

FIFTH Wheel Trailer, Pickup Camper,
Cover, Trailers, Build Yourself. Save! Com-
plete plans—Fifth Wheel $9.95; Camper
$4.95; Trailer $3.95; Cover $2.95, Conver-
sions—Econoline type Van $3.95; Pas-
senger bus or delivery Van $3.95: Equip-
ment Catalog $1.00 (refundable). Details
25¢. Our 13th year. Viking Camper Supnlg.
99-F Glenwood, Minneapolis, Minn, 55403.

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS
AND SUPPLIES

7 OUNCE Bicycle Rack. Fits all Cars:

Bikes $5.00. Meredith Myers, 5621
Richard-PM14, Dallas, Texas 75206.
ELECTRIC BICYCLE KIT—Complete

Motor, Parts to Electric-Drive vour Bicycle,
Free Details. ELECTRO-BIKE, Box 1620 A,
Cupertino, California 95014,

ATV'S, Mini-Bikes, Go-Carts, Engines.
Wholesale Catalog, 25¢. Lorenco, Danville,
Ilinois 61832.

MAKE Your Biczmn Electric, Plans $2.95.
Kielian, 130 Drake, South San Francisco,
Calif. 94080.

ILLUSTRATED Catalog, 25¢. Parts And
Accessories. Custom And Stock., For Most
Makes and Models. Motorcycle Supply,
Box 159M, Fairbury, Illinois 61739,

GO-KARTS Factory Direct Low As $19.95,
Send 35¢ for Catalog. Schmieder Motors,
RD #1, Doylestown, Penna. 18901.

BICYCLE PARTS CATALOG. Gold mine for
hard tudgat foreign and domestic parts,
tools and accessories, Send $2.00 for this
big 8% x 11 inch 160 page catalog. Re-
fundable if not completely satisfied.
Wheel Goods, Dept. ), 2737 Hennepin,
Minneapaolis, Minnesota 55408.

BICYCLES—Quality 3, 5, 10, 15 speeds
Sﬂecialtf Components, Tools, Clothes,
Shoes, Etc. Send $2.00. WARES I‘.:atah;ﬁ.
Department P.M.,, 2656 N. 76th,
Milwaukee, Wisconsin 53213 (Since 1939)

AMAZING ELECTRIC BICYCLE Ride 10¢ a
Day. Compiete Illustrated Plans 3%2.00.
gld,?;ﬁzzard. P. 0. Box 204, Roselle, 1.

172.

SPACE, ROCKETS
AND ASTRONAUTS

MODEL ROCKETRY SUPPLIES CATALOG
25%. AVI ASTROPORT 2J, MINERAL POINT,
WISC. 53565,

(Continued on nert puge)
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m AVIATION
ALL About Ballnunln& Handbook $3.00.

Aerostation, Box 141 ng-Sault, Ontario,
Canada, KOC 1PO. o

BUILD—One-Man jet helicopter, Easy
Ineaﬂenswe. Detailed plans, drawings—
5.00. Helicraft, Box 7153, Baltimore,
aryland 21218,

BE A Government licensed aviation me-
chanic. Practical training. Free Informa-
tion. Aero Mechanics School, Dept. PM-
E:IHIIEHI Airport, Kansas City, Missourl

AIRBOAT Propellers,

Engines, Hubs,
Mounts, Supplies.

A Corvair, ¥-W Conver-

sions. Removeable Airdrives. Catalo
1.00. Banks-Maxwell, Box  3301E,
t. Worth, Texas 76105.

HANG GLIDERS. Proven Rogallo Design.
Plans—§5.00, Kits, Accessories, Complete
Kites. Compare Quality And Price Before
You Buy. Free-Flight Systems, 10730
Whiteoak, Granada Hills, California 91344,

HELICOPTER Kits. VW Powered, Inflight
Photos and information 50¢, Drawings

5.00. Weilage Helicopters, Box 1267,
edwood City, California 94064.
HOVERCRAFT

HOVERCRAFT Plans. All sizes; Tested

designs. Photos. Information: $1.00.

Universal Hovercraft, 2611 182nd Place,
Redondo Beach, California 90278,

INSTALL Kart, Lawnmower, Snowmobile
Power On This Hovercraft, Pians. Instruc-
tions, $6.00. Airboat Plans Instructions,
gﬁ.ﬂ{l. Design Book for Homebuilders,
5.00. Pa'mer Aerosystems, P. 0. B
1891-M1, Coral Gables, Florida 33134,

_ AERD-CAR Amazing Hovercraft built eas-
ily with ordinary tools. Lawnmower en-
Eine ﬁm“r' Carries one man plus, Hov-
ers, flies forward, backward. Sideways
over land/snow/water. Complefe construc-
tion plans and brochure, $5.95. Aero.
Eg:uajggts. Box 5118PM, Clinton, New Jersey

LATEST Plans, design Handbook for
Homebuilders, $5.00. BTJ Enterprises,
Box 21, Knoxville, lllinois 61448,

é* BOATS AND TRAILERS

FREE 112-page camnlnii Marine Color
Catalog. Laacke & loys, 1439 N. Water,
Milwaukee, Wisconsin 53202.

BOAT Kits. Save

Molded Flherflass,
money-assemble yourself. Factory molded
sections bond into one-piece craft. 20
models-14' to 32' Cruisers, Runabouts,
Sailboats, Accessories, motors, trailers,
Ezsv terms, Free catalog. Luger, Dept.
BC-73, 3800 West Highway 13, Burnsville,
Minnesota, 55337,

BOAT-FRAME KITS, PLANS, FULL SIZE
PATTERNS especially for amateurs, Easy,
Emln methods include step-by-step pic-

rial instructions. Sail—Jets—Inboards
— Outboards — 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-
tn' Books, Send $1.00 for HUGE MNEW
112 page catalog. GLEN-L, 9152 MP
Rosecrans, Bellflower, California 90706.

FIBERGLASS Cloth, matt, polyester and
m?- resins. Whoiesale catalog 25¢. Boat
Molding book 30¢. Seifert's, Box 1206-M,
Green Bay, Wis. 54305.

BOAT KITS-PLANS AND PATTERNS-FRAME
KITS, World's largest catalog. Over 300
top designs from 7-77' in plywood, ferro
cement and fiherﬁiass. Sailboats include:
Windmill, Snipe, Motor Sailers, Trimarans,
Catamarans. Powerboats include: Cruis-
ers, Houseboats, Deep V's, Fishin'ski, Run-
abouts, Hydroplanes, Canoes, Kayaks, in-
boards, outboards. Send $1.00 for large
catalog or $2.00 for catalnﬁ plus “Boat
Builders Guide'. Clark craff, 16-P Aqua
Lane, Tonawanda, N. Y. 14150.

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¢, Frai%lht prepaid, Stiles
Boat Supplrl. Box 11P, Linden Ave.,
Mantua Heights, N.J. 08051,

CANOES! Kayaks! Factory-direct quality
kits, from $25.00. Many different models,
Canvas  hulls. Strongest construction
materials. Free literature. Sportscraft,
Box 636-P, Allentown, New Jersey DB501.

FREE Catalogue—plans, patterns: Ca-
noes, sailing canoes, Kayaks. 14-17 trail-
able cruising sailboats, Quicksilver. 255A
Shamrock Blvd., Venice, Florida 33595,

NEW 1973 Qutboards . . . Tug Brands 6
HP. $288 . . 18 $418 . 40 3565 50
$728 65 Electric $958 . . . BS Electric

ALL SIZES . . . Scott-McCul'och
Parts . . . Handling 50¢ . Electra
Marine, 610 Merrick Rd., Lynbrook, Mew
York 11563,

FIBERGLASS Cances, Kayaks, and Duck-
boats. Many exciting models. Easily as-
sembled kits. $44.95 up. Free Literature.
Riverside Canoes, Box 5595P, Riverside,
Calif. 92507.

KAYAK KITS—Moulded Fiberglas—Wood,
Canvas. Parts Precut. Complete Kits $39.95
"ﬂi Free literature. Dedham Kagaks. Dept
PM2, Box 207, W Lynn, Ma. 01905.

FREE Catalog, Kayaks, Canoes, Plans,
Kits, 36 models, tdoor Sports, Box
1213-P, Tuscaloosa, Ala. 35401,

HYDROFOIL KITS for small powerboats,
sailing catamarans. DAK-FOILS, Box 71,
Sausalito, California 94965.

300 BOAT Designs, Patterns, some Kits.
Plywood, Fiher?ass. Ferro-Cement. Cata-
logs: Powerboat (2', 150 pages, $1.50, All
Sailboats $1.00. Modern Pick-Up Camper,
Travel, Boat Trailers, Cottages, Works ﬂn
Plans Circulars. Marinecraft, Box 161-M,
Brighton, Mass. 02135.

FIBERGLASSING? Complete Instructions!
“Craftmans Fiberglass Manual,"  Only
$2.00 Postpaid! Edryn Corporation, Box
537-PH, Cocoa Beach, Florida 32931.

LIGHTS “THOUSAND-LIVES", Battery pow-
ered Cordless, RECHARGEABLE. Tablelites,
Lanterns, Flashlites. Use Nickel-Cadmium
“LIFETIME" (Never buy Batteries again®.)
Free Literature. Heydecker, 500 A West End
Avenue, New York, New York 10024.

CAMPERS AND TRAILERS—
KITS—PLANS—

FREE CATALOE—Recreational wehicle
plans, kits, supplies, accessories. All your
needs at low discount prices. Lucky
Camper—Box 8657 A, White Bear Lake,
Minn. 55110,

CANDE Kits—Wond Canvas, Molded Fi-
berglass—Free Catalog. Trailcrafi, Inc.
Box 60686, Concordia, Kansas 66901

FIBERGLASS BUILDERS MATERIALS Low-
est factory prices in cloth, matt, roving
resin, epoxy, foam, nails, fittings. Send
$1.00 for literature (refundable) or £2.00
for literature plus booklet on Mold-making
and “How to Fiberglass™, Clark Craft,
16-P1 Agqua Lane, Tonawanda. N.Y. 14150,

198 FOPULAR MECHANICS

BUILD YOUR OWN RV with GLEN L Com-
ponent Kits, Plans and Full Size Patterns.
FREE CATALOG. Campers, pickup covers,
fifth wheel trailers for domestic and im-
port trucks. Travel Trailers, camping trail-
ers, van conversions. SAVE! PREPAID
FREIGHT SPECIAL! GLEN-L, 9152 P
Rosecrans, Bellflower, California, 90706,

CAMPER Module, Easily Removable, for
all Vans—Make vour Hauler a Weekender
Plans $5.00—Korski, Box 3394P. San
Diego, Calif. 92103.

S i, Ve compe
cai- Tom ern. .
19 W. Grand. Berea, Ohio 44017.

MARINE EQUIPMENT
AND SERVICES

MARINE Engines, conversions, parts,
equipment. Catalog Free! Stokes Marine
Industries, Coldwater, Michigan 49036.

CONVERT Auto engines to marine. 68
Page t:atm&:& 50¢. Lehman Manutgctl.lrilkz
Company, Elizabeth Avenue, Linden 4,
New Jersey 07036.

ATHLETIC AND
BODY BUILDING COURSES

POWERFUL Muscles fast! Free brochure.
Universal Bodybuilding, Box 4327-C,
Dearborn, Michigan 4311*5.

“GIANT Arms." Dr. Young. Revolution-
ary discovery, Igguire, ucho, Box
1769-A7, Chicago 60690,

KUNG-FU Secrets. 350 Photos. Com-
plete, Easy Instructions, $1.85 + 30é,
Johnson-5mith, 10 Auto., Mt. Clemens.
Mich. 48043,

ARMS, 18-20 Inches in 90 days or Com-
plete  Refund!! Miraculous Revelation!
a:t.m. Phenoministics, Box 281, Gresham,

regon 97030.

FREE Seif-Defense Book Lists. Men,
women, teenagers. Judo, Karate, Hungfu.
etc, ;nrignun Box 70482-1174, Seattle,
Washington 98117.

SEVERAL Inches Taller, Dr, AS. Makes
His Patients. Vol. I, Case, Medical Histories
$5.00. Vol. Il, Vitamins, Glands, Growth
$5.00. Vol. 111 Exercises, Movements $5.00.
Or all three for $12.00. Physical Culture-
;':Q'u%uﬂ"‘ 1548, Pompano Beach, Florida

SMR'EIEEI 'FR?"D AND

FREE Catalog low direct factory prices,
fishing, Hunting, Archery, reloading Camp-
ing supplies. Send today. Herters Inc.,
Dept. CPM, Waseca, Minn. 56093,

FREE Wholesale Catalog, Lure Parts,
Molds, Blanks, Reels, Archery. Finnysports
(ME), Toledo, Ohio 43614.

MILITARY SURVIVAL KNIFE! Free Bro-
chure; VRC Co., Box 4212-P, Columbus,
Georgia 31904.

ARCHERY Lowest Discount Prices. All
top brands. Orders shipped same day re-
ceived. Money-back guarantee. World's
Largest SI.'IEFTIEL Free catalog. Anderson
Archery orporation, Grand Ledge,
Michigan 48837,

FREE CATALOG. Fishing Tackle, F.I‘l.‘hl!r{
Hunting and Camping Equipment. Lowes
Prices. Cabela's, Inc., Dept. §-18, Sidney,
Nebraska 69162,

%t,,

MOLDS—For casting your own fishing
sinkers. Free illustrated booklet. Reading
glrghtrgment Co., Box P-78, Reading, Pa.

03.

FISHING, TACKLE,
LURES

SECRETS To Trout Fishi
Thibodo, 1950 DelMar Ave.,
Calif. 92651.

FISHING SECRETS REVEALED. 36-page
1974 Fisherman's Guide. Many Hot TIFG'
Top Spots, Much More. Plus Exciting New
Facts about Fishing with Mepps Spinners,
World's Most Popular Lure. 50¢ Value.
Send 25¢ with Name and Address to:
Shelrg:-ns'. Inc., Box 749, Antigo, Wis.
54409.

75¢. Jefirey
guna Beach,

FREE CATALOG—Fishing Tackle, All Top
Brands Plus Exciting Specialties Offered
Only Here. Netcraft Inc.. Box 5510, Dept.
PMCL, Toledo. Ohio 43613.

(Cantinwed om nert page)




EARTHWORMS, LIVE BAIT
coontimued from preceding page)

PETS—BIRDS, CATS,
HAMSTERS, ETC.

HOW To Make Money Raising Fish-
worms! Details Free, Gloworm, Depart-
ment P.0., 1B10, 3910 Elfin, Louisville,
Kentucky 40207.

BIE Profits Raising Worms Soilless
I'iﬁs.e-ztlzigd Three Oaks, Dresden, Tennessee

EARN Money raising fishworms for us!
Exciting details _ free! Dakhaven—56,
Cedar Hill. Texas 75104,

FREE Literature. Profitable Business
Raising Fishworms, Crickets. We Teach
you how to Raise and Sell. Write today.
Carter Fishworms, Plains, Georgia 31780.

FROGS, FISH, REPTILES

$20,000 POSSIBLE Raising Bullfrogs!
Free Information! Bravco-A, Box 696,
Temple, Texas 76501.

AQUARIUM SUPPLIES

AQUARIUMS. Filters. Fishfoods, Air-
nurngs, World-champion Guppies. 448-page
Fishbook. $3.95. Catalog 25¢. Aguatic-
Discount, Ortonville, Mich 48462

r—— HUNTING,

GUNS, DECOYS

PELLET GUNS for Fun or Serious Tar-
th Shooting Anywhere. Giant Selection.
inest Models. Satisfaction Guaranteed.
New 100 Page Catalog Free {$1.00 Value),
gﬂtf? ARH, Dept. 15, Grantsville, WV

LASER Rifle Plans $3.20. G. Thibodo,
;gggl DelMar, Laguna Beach, California

DOGS AND KENNELS

NO MORE WORMS—Supplement Fed
Dogs are Permanently Worm-Free and
Bitches Produce Worm-Free Pups. This
Conditioner and Worm Preventative Food
Supplement Supplies Essential Daily Vita-
mins and Minerals plus Prevents Dog
Worms. Manufacturer Guarantees Safe for
all D|¥s. One Year Supply for 30lb. Dog,
£24.7 Postpaid. etz, Inc., 35
Memorial Drive, Decatur, Georgia 30032,

4 POULTRY &

GAME EBIRDS
QUAILS,

Incubators, cages, supplies
catalog. Marsh, 14216  Brookhurst,
Garden Grove, Calif. 92643.

PHEASANTS, Quail, Waterfowl, Chukar,
Turkeys: Eﬁs, Chicks, Started Birds.
Poultry. Catalog, 50¢. Northwest Farms,
‘g"?ciha Box 3003-PM, Portland, Oregon

RABEITS—CHINCHILLAS—FUR
BEARING ANIMALS

£500-$1000 MONTH Plan raising rabbits
for us. Free details. White's Rabbitry-PM,
Hudson, Ohio 44236.

RAISE Rabbits Successfully by knowing
Facts. 48 Page lllustrated Book describing
25 Breeds. Housing, Breeding, Feeding,
Markets, Marketing, etc. 25 cents.
American Rabbit Association, 36 Arba
Building, Bloomington, lllinois 61701.

EARN 510,000 Yearly Raising Angora
Wool and Breeding Stock. Details 25¢ coin.

American Angora, Malta 12, Montana
59538.
TOPLESS INCOME RAISING Mutation

chinchillas. 25¢: Bulletin £1.00,
gg;nﬁeahiiia. 11-PM13, Port Richey, Florida

RAISE Chinchillas Guaranteed income.
Catalog $1.00. DeShon Chinchilla, Route
2H, Roanoke, Indiana 46783.

“SNAP" Automated Fish Feeder D:ﬂa‘
Dperation for Your Aquarium Pets, F
Dispensed is Adjustable. UL Approved Tim-
ing Motor. One Year Guarantee. All Me-
chanical Parts Guaranteed 5 Years.
$15.95. Danas, Box 533, Dept. Al75,
Petaluma, Cal. 94952.

PET Reptiles, raccoons. _skunks,
squirrefs. Catalogue 25¢. Trails End Zoo,
St. Stephens, 5.C. 29479.

LIVE Seahorses,
aguarium_ supplies
35¢. Marine, Box 251
Florida 33307.

CAMPING EE'I.IIFHIHT
AND TENTS

maring ecimens,
Illustrated catalog
58-5, Ft. Lauderdale,

FREE Outdoorsman's Catalog. Features
Outdoor clothing, boots, tents, packs,
hunting, fishing, hiking equipment, gov-
ernment surplus etc. Satisfaction Guaran-
teed. Write for free copy today. P & §
%‘ilfdsé Dept. P-1, Box 45095, Tulsa, Okla.

ELECTRICAL SUPPLIES

THREE—PHASE POWER from T-P Phase
Converter, Free Literature. T-P Electric
Mfg. Corp., Box 265, Odin, Illinois 62870.

ELECTRIC MOTOR SUPPLIES! Equipment
Plans! Hndesiuip. Box 7266, Kansas City,
Missouri 64113

+HORSES, LIVESTOCK

“HOW TO TRAIN HORSES"—FREE Book
tells How to Break, Train. make Money
with Horses. Beery School, 1101,
Pleasant Hill, Ohio 45359,

BATTERIES, GENERATORS

BATTERY Reconditioning Kit, includes
molds, _material instructions.  Apex
Engineering, 3100 Ramona, Atascadero,
California 93422.

ENGINES, MOTORS

USE 3-Phase Motors on Single Phase
no Ballasts, Condensers, Rewiring. Send
£3.00 for Technical Knowhow. Stran
&e;gélc. Box 555, Hawthorne, Calif.

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.

REWIND Car Generator for 110 VAC.
Power Plant Plans $2.00. Schmauss, 1228
East Cass, Tampa 33602.

MACHINERY, TOOLS AND
SUPPLIES

MEW Tools—Exceptionally Low Prices.
Pneumatic, Precision, Mechanics, Carpen-
ters, Hydraulic Jacks, Rollaways, Etc. Cat-

alo E-Il{il.r Alan Tools, Dept. P-JA, 22115
‘3‘5‘%0 h2 ermont, Torrance, California

PRECISION TOOL 100 Page Catalog;
Send $1.00 To: Timco Co., 75 Pond St.,
Winchester, Mass. 01890.

SANDBLASTERS, $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 B5041.

SINGLE Phase Runs Three Phase Mo-
tors. Secure Electronics, 32 Warren,
Waban, Mass., 02168.

MAXIMAT, Unimat Lathes. Metals.
Cutters. Micrometers. Catalogue 50¢.
Campbell (PM), 1424 Barclay, Springfield,
Ohio 45505.

BANDSAW BLADE Welded to fit your
saw. Metal or wood. Very c tive
rices, Free literature. Tom Parker, R4,
735, Sonora, California 95370.

AMAZING Screw Starter. Steel Poin
Wood Handle, 5" Hnw. ﬂni'{ $1.00!
Reynolds, Box 333PM, North Kingstown,
Rhode Isiand 02852.

BODYSHOP HARDWARE 30%;,-60% LESS!
Screws, Bolts, Nuts, Clips, Fasteners, ete.
§00 Items Illustrated ACTUAL SIZE. Send

1.00 (Refundable) for Catalog-Prices.
RECISION AUTD, 641 Constitution Drive,
Aurora, 1llinois 60506.

MEW Incredible 10-in-one Super Tool
Sensation. Details Free, Chatman, Box 422,
Los Angeles, California 90037.

SCREWS, Bolts, Nuts, Assortments Cot-
ter Pins. List 3555.“ Nutty Co., 1576SMS,

Fairfield, Conn.
1400 CATALOGS Listed and Described!
gources for EVERYTHING Ima inable!

Rush $2.00. MASTERLOG, Box 244 3-(VA),
Dakland, California 94623.

TOOLS, Metal, Woodworking, sm;,
Power, Hand, Unimats and Maximats, Cat-
alog $1.00. Refundable. Tools Unlimited
Ilrﬁ.i? Box 7PM, Brentwood, New York

WELDING, SOLDERING,
PLATING

WELDERS. Convert To Heliarc. High Fre-
guency Unit 0-225AMP, Plans $4.00. Con-
vert To DC Plans 5$3.00. Information
Sggig Co., Box 166, College Park, MD.
2 .

ELECTROPLATING Equipment, Portable
Platers, Supplies, and “Know-How." Build

ur own tanks for nickel. chrome, etc.
Egsar-tu-install PYC liners. Rectifier com-
ponents—all sizes. Schematics, parts
lists, formulas, operating instructions for
all-plating. Guaranteed to save you 25%—
75%. Some good used units for sale. Free
Details. Platers Service Company, 1511-PM
Esperanza, Los Angeles, California 90023,

REVOLUTIONARY  SOLDERING COM-
POUND. No Heat Required. Stronger Than
Conventional Solder. Fully Explained $2.00
R.T. Wollaston, MNewark Road, Tough-
kenamon, Pennsylvania 19374.

GOVERNMENT SURPLUS

1874 SURPLUS Army, MNavy store, 52
Page (Illustrated catalog. nd $1.00.
Ruvel, 3037 North Clark, Dept. 1-)
Chicago, Illinois 0614,

FREE! Nationwide Surplus List. Write
today. Auctioneers, Box B72-P, Anoka,
Minnesota 55303.

FREE Catalog Government Surplus and
Sporting Goods. Enclose 8¢ Stamp.
Bonanza Surplus, Box 725-PM, Grand
Haven, Michigan 49417.

JEEPS!!! PICKUPS!! 100,000 items di-
rect from government. Your area. Latest
information & surplus categories: $2.00
MOMEYBACK GUARANTEE, Order manual
#132, from “Dependable  Products",
Box 113, Vista, California, 92083.

NO CATCHES. u:].' anr surplus direct
from U.5. gov't. All information $2.00.
Bridgeworth, P.0. Box 2292-C, Vancouver,
Washington 98661,

GOVERNMENT SURPLUS, How and Where
to buy in your area, Send $2.00. SURPLUS
INFORMATION, 30177PM HEADQUARTERS
BUILDING, Washington, D. C. 20014.

“11,5, GOVERNMENT SURPLUS Directory.”
How, Where fto buy 100,000 items
including Jeeps) . . . low as 2¢ on dollar!
ost comolete information available . . .
1.00. SURPLUS DISPOSAL, Box 6586-AA,
ASHINGTON, D.C. Z000%.

{Continued on mest page)
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GOVERNMENT SURPLUS
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JEEPS From—3$52.50; riters from
—%$4.15; Cars from—$31.50. Walkie-talk-
ies, motorcycles, airplanes, boats. Typical
“As Is'"" bid bargains_from Uncle Sam.
Tremendous variety, Exciting free list.
Write: Enterprises, Box 402-X96, Jamaica,
New York 11430.

_JEEPS, TRUCKS, Cars From $31.50 . . .
Airplanes, Boats, Typewriters, Clothing,
Camping, Sporting, Electronics, Photo-
Eraphlc Equipment . . . 100,000 Surplus

id Eafk'alns Direct From Government
Mationwide Typically Low as 2¢ on Dollar!
Complete Sales Directory and Surplus Cat-
alog $1.00 (Deductible First $10 Order
From Included Catalog). U. 8. Surplus Dis-
18-PPM, Ann Arbor,

ﬂl&lr_. 2200 Fuller
ichigan 48105,

JEEPS $52.40, Airplanes $75.01, Type-
writers $6.70, Boats $7.50, Typical Bar-

ins Available Nationwide. Sales Direc-

ry And Surplus Catalog $1.00 (Refund-
able), Midwest Surplus, Box 401-PM,
Dayton, Ohio 45401.

JIEEP and Gow't. Surplus Bu;ing
(Jeeps Pictured ?Si. Surplus Bar,
alogue E;l'i Both £1.00. Surplus
Box 789PM1, York, Penna. 17405.

MAKE Money on Government Surplus—
how and where to buy it in your area for
;2;1; own useé or resale. Complete direc-
AR
Ma

Manual
ain Cat-
argains,

of surplus depots. Send %$1.00 to
. Kerner, Dept. P, 11 Essex Street,
ywood, New Jersey 07607.

COVERNMENT LANDS . . . From $7.50
Acre! Vacationing, Farminﬁ:a Investment!
Exclusive “Government nd Buyer's
Guide™ . . . plus *Land ortunity
Review'' listing lands throughout U.S.
Send $1.00. Surplus Lands, Box 6588-AX,
Washington, D.C. 20009.

DECALS, EMBELEMS, PATCHES

CUSTOM Designed Embroidered Em-
blems, Decals. Inexpensive. Free Cihlns.
details. Southern Emblem, Box &PME,
Toast, North Carolina 27049,

% STAMP COLLECTING

FREE! £10.00 Giant Stamp Collection of
300 all different colorful, valuable post-
age stamps from Africa—Europe—Asia—
British Empire—Worth $10, 12.00 at
cahl:fue prices. Also money-saving Book-
let. All yours as a_Get-Acquainted Gift.
Adults only. Other fine stamps enclosed
for your inspection. Frasek Co.. Inc.,
PM-1, White Plains, New York 10601,

$35.00 CATALOG Value! 1000 Different
Worldwide. $2.00, with profit-sharing ap-
rovals. Universal, Box 60, Kenosha,
isconsin 53141.

U. N. 9 Complete Mint Sets $1.00!
rovals com"i? Dﬂimrrlt, I-fillslm«:vlugf:|I Hﬁ
ampshire 03244,

FREE Worldwide Packet. Penny Approv-
ﬂls Emh“m' Box 412A, Morton Grove,

JFREE 50 Worldwide Approvals. Univer-
sity Stamps, P.0. Box 1471, Lake Worth,
Florida 33460,

FABULOUS Collection! 107 different
stamps from all seven continents. Get
Q.E.-1l Silver Wedding (bound to be a clas-
sic), giant Mongol horseman, many 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.
Williams Co., PMB7, St. Stephen, N.B.,
Canada.

200 WORLDWIDE 25¢ To Approval
cants. Polze, Box 5215,
Wisconsin 53204,

pli-
Milwaukee,

_ FREE! Bighllarnin Catalog—New Edi-
tion listi ousands of bargains includ-
ing U.5. & B.N.A. stamps, packets, albums,
accessories and supplies. Also, fine
stamps from our approval service which
you may return without purchases and
cancel service at any time. Jamestown
Stamp. Dept. EL4PM, Jamestown, MNew
York 14701.

FREE—Mint British Colonials from An-
tigua, St. Christopher, Nevis, Sarawak,
Turks Caicos: Tristan, Caymans, 5t Vin-
cent. Free with approvals. Viking, Great
Neck, NY 11021.

APACHE Arrowheads. ?5—%5.25, 100—
$15.00, 1000—$105.00. Geronimo, Apache
Junction, Arizona B5220.

FREE, 100 Different with Aporovals.
Shill, 8511 Cedel, Houston, Texas 77055.

MILITARY

MILITARY Catalog—5000 Products il-
lustrated! Medals, Guns, Berets. Vietnam
Decorations, Rings, Fatigues, Wings and
More. Fifty pages! 50¢ {Refundable). Ken
g%?# Dugout 105, Laguna Niguel, Calif.

HOBEIES AND COLLECTIONS

MAZI War Souvenirs Free [lllustrated
;ﬂiﬂgﬁ Delta, Box 361PS, Lafayette, Calif.

OLD _TOY TRAINS Wanted (1870-1336)
Wide ﬂat&e Electric, Steam. Clockwork,
P.0. Box 66, Mclean, Virginia 22101.

NAZI Souvenirs! Illustrated Catalog,

.00 Cash, ({Refundable), Disco, Box
31-P, Cedarburg, Wisconsin (53012).

COLLECT Military Medals, list 25¢.
Vernon, Box 387PM, Baldwin, N.Y. 11510,

NAZI Medals, Photos, and Jewelry. Also
War Mementos from Other Countries. Cat-
alog and War Poster, 25¢. Hutchinson
House, Box 6411, Chicago, lllinois G0GBOD.

WOODCARVING—Complete line of thres
dimensional carving machines for home
hobbiest and professional carvers., New
models from 1 to 4 spindles. Patterns,
workblanks and supplies. Write for “‘How
to Make Quality Wood Carvings" booklet-
25¢. Hobbi Carve, 930 Duluth Street, Dept.
PM, St. Paul, Minn, 55106.

OFFICIAL COLLECTOR'S GUIDES. Com-
plete 3 volume set, 192 pages each. Lists
every valuable stamp, coin, paper money
in U.S. Great start on educational and
profitable hobby. Only ﬁz.ga Satisfaction

aranteed. Marshall Sales, Dept. 2B, 32

ainbow Circle, Peabody, Mass. 01960,

NATURES Specimen of the Month Club,
Free Membership details and surprise
Premium from: Collectors Wonderland,
Dept. M.. Box 1170, New York 10008,

200 POPULAR MECHANICS

FREE! French Nudes Set. Apglmalsi
British, French. Italian Colonies. Summit,
520 Fifth Ave, NYC 10036.

SURPRISE Collection plus Approvals S0
cents or Instant Refund. Cookstamps. 66

SINGLE STAMPS 2¢ and up. Mounted in
books. TRUST STAMP COMPANY, P, 0. Box
100-P, Jamaica, New York 11435,

100 DIFFERENT United States Stamps,
25¢ With U.S., Forna'jgln Approvals,
:S!.;ilzgiinn. Box 547C, No Miami, Fla.

50 DIFFERENT Oid U.5. Revenue stamps
$1.00. Winchester Stamps, Box 3592,
Mansfield, QOhio 44907,

TEN Different Nudes: 20¢. Approvals.
Stamp Farm, 2M62, Oxford, Wis. 53952,

FOREIGN Approvals! Gigantic wvalues!
3¢ each. ABC. Dept. 3301-A, Box 6000,
San Francisco 94101.

U.S. MINT Specials! Flag set, complete
$1.00. 1¢, 2¢. 3¢ famous Americans (21
different) $1.00. Free list. Brooks, 2601
Avenue ““U." Brooklyn, M.Y. 11229,

“AFRICA" 25 Beauties, 15¢. Approvals,
gg;g Box 28765 PM, Memphis, Tennessee

PENNY! Approvals! Regardiess cata-

] \ : logue! Kloster, 4164 52nd 5t., San Diego,

?EET’S.M Road, Rochester, New York caiij . 03108 ego

i m FREE Surprise collection sent with ap-

Wit | e, Stamp Dusinesstt | orovals. Gouid, 1784 Union, Sen Francisto
Atlanta, Tulsa 74136. 94123.

100 WORLD Wide Stamps 25¢ Plus Ap- ABSOLUTELY Free United States Mint

provals. If you Act Now. One Hitler Stamp
FREE. Adults Only. Brandywine Stamp Co.,
Box 3008, Newport Branch, Wilmington,
Delaware 19804.

WHOPPERS! 35 Splashy Fish Stamos.

25¢. Approvals. Castle, Box 15PM741
Flushing, New York 11352.
FREE LISTS! Discount Prices. U.S.

Singles-Plate Blocks. Money Back Guaran-
?_jest.-l.“&:otcn. Box B55-PMA, Miami, Fla.

U.N. MINT Seven Sets %£1.00. Philpot,
119 Chateau, Milwaukee, Wisconsin 53217,

OLDER Korean Set Free to roval Ap-
Elil.‘.al'lts. W-B Stamp Co.., Wilkes-Barre,
A 18703.

FREE Mammoth Collection. Scott's or
Master Global Albums given when you buy
Approvals. Bargain Service, Box 5345,
Santa Ana, Cal. 92704.

WOW! 110 All Different Germanv 10¢.
Commemoratives, Airmails, High Values,
Bie Catalog, bargain lists. Also, fine
stamps from our approval service, which
you may return without purchases and
cancel service at any time. Jamestown
Stamp, Dept. Al4PM, Jamestown, New
York 14701.

225 STAMPS For only 10¢! Airmails. Pic-
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.
Igrﬂiﬁ; Stamp Co., Camden 80, Mew York
1 .

Souvenir Sheet When Requesting United
aigrtelslg.ngmvals. K&B, Box 70, Brooklyn,

S00 DIFFERENT Stamps, $1.25. Smith,
;gg-ﬂ% Brooks, College Station. Texas

100 DIFFERENT British Empire 10¢. Ap-
ﬂ?ﬁﬁs' Gibson, Box 34, Lansdowne, Pa.

100 OLD United States between 1861
and 1935. 3$1.00. Roush, 423
Shepard. Mansfield, Ohio 44907,

20 HISTORICAL U.5. Commemoratives
10¢. Bargain U.5. Approvals. PINTO,
Box 111, Park Ridge, lllinois GO0GS.

80 DIFFERENT U.5. Stamps. Includes
1943 flag stamp of occupied nations. Only
25¢. Approvals included. Willett Co., Box
338-M. Yorktown Heights, MN.Y. 1D59f.

S0 YEARS Oid, fifteen different United
States, over fifty years old—10¢ with ap-
provals. Jaxon, Box 145-P, Brooklyn, Mew
York 11230.

U.S. BARGAIN, 50 Different 10¢, with
beautiful worldwide, approvals. Stamp
Center, Kennebunk, Maine 04043.

210 DIFFERENT U.5. Commemoratives
$1.00. Stamps, 7607 Larchview, Dallas,
Texas 75240.

RUSSIAN ce Collection 25¢, includ-
ing Russian Approvals. Snedco, Waldwick,
MNew Jersey 07463,

{Condinuwed on nexsl page)
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LIECHTENSTEIN #356-519.00; France
#1100-$4.00; UN 29-30-$15.00; NH. CWO,
Submit Lists Western Eurcpe Only. All
N. Franklin, Box 457P, Jamaica, 11434,

SWASTIKA AND EAGLE On Genuine
Cover Mailed By Member of Hitler's
Wehrmacht! Cacheted 1930's First Flight!
Cacheted Block of Four FDC! 7 More Ex-
citing Covers and (:ards,l Only $10.00.
Money Back Guarantee. F SHEI. Box 61,
Yineland, New Jersey 08360

1500 FOREIGN $2.00; 5000 $4.00; 9000
$6.00. 1000 pre-1939 USA, contains dues,
revenues commemoratives nremdnntla:s.,
'"1? vaiyes. older issues, ete. $3.00; 5000

300 pre-1940 USA cnmmmratiues
2.00; 700 $4.00. No approvals. Meyers,
5321 Fleming, Richmond, Calif 94804,

GET Scarce Kennedy memorial. Red
China, Vietnam stamps plus new countries,
topicals, commemoratives, many maore!
Valuable collection of 100 different
stamps from the world over. Colorful new
and old issues—wild animals, famous peo-
{na far places, others! Also stamp sele::-

jons to examine. Buy any or none
turn balance. Cancel service lnrinrne
Rush 10¢ today. Garcelon Co., BPMA,
Calais. Maine 04619

FREE, Mint Worldwide Packet.
als. Hildebrand, Box 5645, Redw Glh‘.
California 94063.

PICK And Choose from Thousands of
Stamps 3¢ Each. Buntlnanhl Box 9334M,
. Hollywood, Calif. 91609

UNITED STATES 5¢ Plate Block, 25¢,
With Discount Price List. Stevens, Box
5460, North Miami, Fla. 33161.

60 DIFFERENT United States (30 Com-
memoratives) 25¢. Seidenberg, Salem 169,
Oregon 97308.

BREATHTAKINGLY BEAUTIFUL 50 Differ-
ent mint Monaco Multicoloured Pictorial
Commemoratives only $1.00 with accom-
'f»."“"g mint complete set approvals.

Box 132P, Sidney, Ohio 45365.

nLI:IEI U.5. stamps, covers, on approy-
al adults only. Surprisingly good.
EIHI.E Box 208P, Lowell, Michigan 45331.

2-D SPACE STAMPS! Incredible! Spec-
tacular Mint Set (6 Magnificent Stamps!)
and SURPRISE PACKET! Yours, with Col-
orful, Exciting. Adventure—Filled Approv-
als. Rush 25¢ Today. APOLLO, Box 1417-PC,
Idaho Springs, Colorado 80452.

75 DIFFERENT Canada 25¢, Approvals.
ﬂmsazga P.0. Box 1, Saria, Ontario,
Can

50 DIFFERENT U.S. COMMEMORATIVES
25¢ Fine Used U.5. rovals Accompany.
Craig Stamps, Box 425-N, Bellmore, New
York 11710.

U.S. CHRISTMAS COMMEMORATIVES—2
Stamps on two Different beautiful ﬂr:t
Day covers addressed to any name ro
choice. each both for $1.00. from
K. M. H. Box 308L, Tuckahoe, New
York 10707.

“INVERTED Error" Dag Hammarskjold,
10¢ with approvals. Belmont Stamps,
Washington. D. C. 20015.

CANADA Sports Complete 10¢. Canadian
Approvals. Harley Boardman, Little Valley,
New York 14755.

CAMNADA Terrific Lot of dlﬂerent.
including Commemoratives,
proval Applicants. Lewis, 339 Heaconsp
E:Tr?a .Fares, Saint John W,, New Brunswick,

FREE Mew used Congo animal set. A
ﬂmvals included. Alpaughco, Hilﬂlbndﬂ.

FREE! 10 African Beauties! 30 Others!
l;;li:rouals Cambridge, Box 2311, Heath,

MEW 15 MOVIE STARS On Stamps. 10¢.

Worldwide Approvals. Kenos, Box 1092-A,
North Miami h, Florida 33160.
BRITISH EMPIRE. 100 Differenlﬁ lﬂi.
Count Packet  Approvals, e
1836-PM Water, Port Huron, Michigan

307 DIFFERENT Trlannl:s. Sports. Topi-
cals. etc. Value $8.00. Only 25¢. Bargain
approvals. Free Catalog and Coupon worth
?éhgg!r‘tﬂ Stamps, East Syracuse, New York

FREE World Collection. Over 100 stamps.
Ap!:n:wals. Global, Box 792, Livermore,
Cal. 94550,

QUALITY AND LOW PRICE. EXCELLENT
For advanced or beginner. Mounted ap-
rovals 2¢ up, all countries in Scott’s
rder. Preview Stamps, P.0. Box 20667,
San Diego, California 92120.

TOPS! 100 Popular Poland Stamps (all
different) only oEﬁf;, Goliath Co., Dept.
PC-1, Bethlehem, N. H. 03574.

RARE Stamp Free! Also new packet
Aden ta Lirund; with Kennedy, Triangles,

ace, siShnps. Dogs, Cats, Reptiles,
plus others. Il free. Send 10¢ for mail-
::n.g E.mp:re Stamp Co., Dept. 1, Toronto,
anada

GRAB BAG of over 100 unassorted
stamps. Contains new issues, Asia, South
Seas, Africa, etc., plus cupgﬁuf most won-
derful Catalog of Stam ers in Amer-
ica All for only 10¢. I..It'tlatun Stamps,
Dept. BB-1, Littleton, N.H. 0

300 STAMPS 25¢ With Approvals,
Marquardt, Box 4503, Milwaukee,
Wisconsin 53207.

FREE Worldwide with a m||;lrmrals S!:amps
Unlimited, Box
Michigan 49003.

VIETNAM 25 Different 10¢ approval.
FﬁIT Chazen, Box 95, Ozone Park, MN.Y.

THOUSANDS Of Stamps 3¢ each.
Pan Pacific Stamp Co., P.0. Box 9413,
No. Hellywood, Calif 91609.

GET Amarzing Collection! 53 Fascinating
Stamps! Exceptional Value! Big, l}nlun‘ul
Pictorials, xotic  Colonies, Stra
Scenes, Space Adventure, Sporting Even
Dead/Overrun Countries, Famous Peuple.
Museum Paun'hngI Scarce Older Stamps.
Plus many more! Guaranteed over $1.50
Catalog Value! Also, Enjoyable Selections

to Examine, Buy a or MNone—Return
Balance—Cancel Aﬁzime. PLUS, other
10¢ now! Grimco

Et:itin; Offers! Rush
PM14, 7741 West Amelia, Phoenix B5033.

““WHOLESALE"

U.5 —Foreign Pricelist
and catalog Free! Everything Guaranteed.

EXOTIC Mint and Used Over $5.00 Cata-

log Value—DOnly 25¢ With lagmrals Bo-
nus for Repl ;nstmmm Before January
15. t'ﬂlsnn er, Box 1391, Bethlehem,

Pennsylvania 18018,

838 COUNTRIES—ONLY 10¢! Worth $5.00
at catalog prices!! Incredible collection
of genuine postage stamps from B8 dif-
ferent countries—from Afghanistan to
Zambia, Morth to South Pole! British,
French, Portuguese, S nish Gulunit;.
0ld 19th Century, New B!\i. Moon and
Quter Space stamps, et::. All for only
10¢! Also, other exciting stamps to ex-
amine free. Buy any or none, return bal-
ance, cancel service an!ﬂme Plus Won-
derful Free Catalog! H. Harris, Dept.
55-89, Boston, Mass. nzur

FREE TO YOU! Big British North Amer-
ica stamp collection. Get 14 spectacular
mint issues from Antigua, Grenada, Turks
& Caicos Is., etc., plus Giant Silver
Stamp and nther_ scarce Canada commem-
oratives . . . Prince Edward Island, New-
foundland, British Columbia & Vancouver
Is., Mova Scotia, Northwest Passage!
We'll also include other exciting stamps
on approval for you to examine: buy any
or none, return balance, cancel service
anytime. Either way, the vaiuahle British
Hurth America Collection Mroum ta

FREE! Supply Iimnted—se 10¢ for
mai ing today. anmure. Milford BNA-532,
New Hampshire 03055

2 NUDE Sets Plus IIII Others, Only 25¢.
Approvals. Paschall, Box 264, Camden,
Tenn. 38320.

40 DIFFERENT U.5, COMMEMORATIVES
20¢ with U.5. and Canada rovals.
Mary C. Armstrong, Box 409, Kennett
Square, Pennsylvania 19348.

“HUNTING Animals", Wolfs, Elk, Deers
—Poland’'s Latest Commemoratives—Free!
Approvals Plus 101 Bonus Sets. William
Deems, 226Y, Race, Ravenswood, West
Virginia 26164.

UNITED STATES, 100—Different 3¢
Commemoratives—%$3.00.  Friend, 304
Main, Beacon, New York 12508.

SAVE! Send £2.00 for $5.00 Assortment.
Mo Approvals Sent. Gallery, Box 35291,
Los Angeles 90035.

SENSATIOMAL! 25 STUNNING WNUDES:
Only 50¢ With Approvals. Rix, Em‘. 250-BC,
station P, Toronto, Canada M5S 258

LOOK! 100 Beautiful Romania 'Flct. 25¢
Approvals. Scenic S'lamps, Box 1973-B,
Vancouver, Wash. 98663

7 COMPLETE SETS Pnlaml—!ﬁt with
Approvals. Duncan Stamps, RR #1,
Duncan, B.C., Canada.

FREE China Mints: High Value. Approvals.
Egggglan. Box 487-H, Galesburg, Mich.

Schneider, Box 1240, Grand Rapids, FINE WORLDWIDE PICTORIAL stamps on
Michigan 48501. approval. Cash discounts or premiums.
o'h;ert Hedges, Route 3, Hagerstown. MD.
c ;;cntthESiruEI' '.\Hinm"é Yemi'pgp Latl.isl
T S TRV _DUEES | SIS nursnumﬂn Mint Complete Set.
ZE},“;’E"‘“ Stamps, Washingtom, D.i- Apprmals Sent to Serious Collectors.
Bergma Box 231, Weymouth,
FREE Duplicate_Exchange, 2¢ Approvals. Massachusetts 02188.
Belden, Box 4175, Dearborn, Michigan 2¢ AND UP. Packet Approvals. Dean, 508
4B1326. Snow, Richland, Washington 99352.
FREE—Dallar collection. Approvals ac- AMAZING Value—Enormous Worldwide
company. Gains, Box 788-C, Mattoon, | Collection! Hundreds of Colorful Stamps—
1ilinois 61938. —Airmails, Commemoratives, range
Countries, Mature's Wonders. Catalog
SOUVENIER Sheet—Complete 1974 U.S. | over $10.00, slrlll:mra 10¢. Approvals. Buy
Stamp and Supply Catalog 25¢. Schultheis, | Any or None. ncel Anytime. Daniel

Box 21515, Mew Hyde Park, New York
11040

£l

Healy, Box 1164PM1A, Arlington Heights,
Ilinois 60006.

CAMADA, 25 Different Commemaoratives,
25¢. Approvals., Wilson, Box 116, Dollard
des Ormeaux, Quebec, HIG-2H5, Canada.

WATERMARK Detektor, perforation
ﬁauge, 100 different stamps, packet of
L es, ali{iur 25¢ loHapgmni annliunts,
state preferences. tam
5 Stn. B, Calgary, Alberta, El-l'll

$5.00 CATALOG Value for $1.00, $35.00 | Box 3099,
hrij1$5n|? ﬂﬁim for $|25 .00, Fnrrzen: T2M4L6.
wi order, "o provals, money hac WORLDWIDE rovals. Only 3¢ Each.
rantee 'APS42434. Streich, Box 280, | william Tucker, Dept. 301, P.O. Box 8131,
rooklyn, New York 11206. Greenshoro, N. Car. 27410,

rov-

50 DIFFERENT Argentinan—lc. bros
arora,

als. Gobestamps, Box 402, Bi
Maine 04005.

(Continwed on next page)
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{Continued from preceding page)
SENSATIOMNAL Clearance Offer. Fifty Dif-
ferent Packets $2.00. MNorge, Wryckoff,
New Jersey 07481,
COINS, TOKENS, CURRENCY

FIFTY Uncirculated Coins From Fifty

Countries, $3.00' Twenty Different Uncir-
cu.ated Foreign Bills .00! Free Lists.
Kruger, Box 2244-MCB, Palos Verdes

Peninsula, California 90274.

FREE Indian Cent plus Valuable Gift
Eﬂuﬁ)n with our Giant Coin Catalog, Onl
$1.00 Refundable. Jake's, 55210 Belmont,
Chicago, INinois 60641.

. DBSOLETE—Liberty Nickel—25¢ includ-
ing detailed coin catalog. Bauman, Box
211, Brooklyn, New York 11210.

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. Silver Center, Box 22171-M,
San Francisco, California 94122.

MEXICO: Silver Dollars Dated 1957 To
1867 In Nice Condition. Ten For $3.95
Delivered Postpaid. El Paso Coin Co. Inc.,
Suite 108, EI Paso National Bank Bldg.,
El Paso, Texas 79952,

50 DIFFERENT Foreign Coins, %3.00.
lirnqgarr;an. Box 98-M, Clarence, New York

USA SILVER Dollars Nice Condition 10
Different Dates Only $%39.95 post paid.
El Paso Coin Co., P.0, Box Q, El Paso,

Texas 79952,

SILVER DOLLARS Uncirculated, 1880-81
—1883-84-85 %B.00 Ea. Catalogue 50¢.
Shultz, Salt Lake City, Utah 84110.

MEXICO Revolutionary ‘'Pancho Villa"
10 and 5 Centavos Copper Coins Dated
1915 Nice Condition only $2.95 each. De-
livered Postpaid. EI Paso Coin Co., P.O.
Box Q. El Paso, Texas 79952,

COINS At Discount Prices! Free Bro-

chure. Gene Cariton, Chandler, Okla.
74834,

FREE: Lists of Thousands of Stamps and
Coins. No Approvals. Bryson, 612M White,
Toledo, Chio 43605.

22 8" LINCOLNS Including 19555,
$1.75. 24 1909-1939, 51.75. 10 5" Jef-
fersons, $1.75. All different. All three
£5.00. HARRIS, 3350 P, EI Caming,

California 95051.

1000.00 BANKNOTE—Complete
U.5. Coin and Supply Catalog 25¢.
Schultheis, Box 2151C, New Hyde Park,
New York 11040.

4 BUFFALOS 5$1.20.
19375—19380. Rongo.
Brooklyn, New York 11228.

1974

19295—19305—
1265-81 Street,

CABLE Car Centennial Coin In Bronze
$3.00 postpaid, Sterling Silver $12.00.
Sea Captain's Chest, 211 Jefferson. San
Francisco, Cal. 94133.

INVESTMENT Specials: Uncirculated Sil-
ver Dollars $6.95 Each, Five Different
$33.95. One Ounce Pure Silver Bars $4.95,
Five For $23.95. Coin Investments, 342
Central. Lawrence, NY, 11559

$10 PER POUND! My trunkful of Indian &
Lincoln Cents from 1880's thru 1930's.
Sample Sack—%3. Mrs. Penny Fisher, Box
1778-DD, Encino, Calif. 91316.

_1973-5 UNCIRCULATED Cent. Bargain
List, 15¢. Economy, Box 92, Buzzard's Bay,
Massachusetts 02532,

10 DIFFERENT Buffalo Nickels, %2.75.
Free Catalog. \Hllgge Coin Shop, Dept. P,
Plaistow, N. H. 03865,

“BUILD YOUR FORTUNE WITH SILVER."
Guaranteed One Qunce Coin $7.00. Book
$3.00. Silver, Drawer 56BA, Anaheim,
California 92805,

COLLECT Coins for Profit! How to Start
—Where to Sell. Lists of Valuable Coins.
Check Your Change! Send $1.00.
Arthur  Tracy, 16 Fullerton Street,
Boothbay Harbor. Maine 04538.

MAKE BIG MONEY! Become a Successful
Coin Dealer! Booklet Tells How To Buy and
Sell Coins for Profit. Send $1.00. Galaxy
House, 1260-C3 Burke Avenue, Bronx,
New York 10469.

ANTIQU RELICS, INDIAN
Eﬂzﬁi & Cl.l%l“

10 BEAUTIFUL Arrowheads $2.00.
gggizagd-u's. 8713 Shaver, El Paso, Texas

FREE!! Lists Antigues, Indian Relics, 10
Arrowheads $4.00. Hyde's, Box 2304,
Santa Fe, New Mexico B7501.

INDIAN Relic list, Arrowheads
doz. Folsom. %5.00 each. C.
Deerfield, Missouri 64741.

SELLING 10,000 Indian Relics. Arrow-
heads, Knives, Spearheads, Scraeers, Etc.
List Free. Lear's, Glenwood, Ark, 71943,

$4.00.
Secrist,

SHIP Model Kits, fittings, plans, boo
tools, Br?mes. motors. New illustra
fmmgn:fi . am Co. rﬁsem"smumﬁl :l't% 1%'
ames Bliss .

Dedham, Mass. 02026. P DO ORI,

GAMES, TOY

PUZILES,
NOVEL

FOR FUN, Excitement and Entertainment
—Play “THE 19th HOLE GOLF GAME"—
The Finest, Most Competitive Table T
Goif Game Ever Devised. . . . Send Cha:E
S0 Sanrat oveatac. Hchio ST

unse ac, Michigan s
Guaranteed hunﬂaaa:hmmlers Invited,

HOUSEFLY PISTOL/Rubber Gun/Not Quite
Raid/But lots more fun. Kit $1.49. Dual

Design, Box 3828, Granada Hills, Calif.
91344,

KITES! Quality Action Styles! Brochure

10¢. Hutchinson, PM1, B3 Tremont, Barre,
Yermont 05641.
RECEIVE Immediately. Phon Furfi
'3

Uniwersit; Degrees, Colleges,
Dept. POP, Tampa, Florida 33607.

KiDS! 8-80. Puzzles: $2.00: $1.25: Both
flzizsi. Heyl, 266 Belvidere, Grayslake,
iinois .

BLANK HIGH SCHOOL Diploma Forms—
Show your know!edge—absolutely legal—
Guaranteed—Order today. $1.98. G-B House,
E.ALZ,_ 3030 Prospect Street 50Q-Burlington,

ntario

MAGIC TRICKS, JOKES,
VENTRILOQUISM

HOUDINI'S Greatest Magic! You can do
them all! Large illusirated catalog 50¢.
House of 1000 Mysteries, Box 5007-P, FL.
Lauderdale, Florida 33310.

VENTRILOQUISM! Learn at home. Guar-
anteed. Information FREE! Dummy Cata-
log 25¢: Maher, Box 9037PM, Denver,
Colorado 80209.

“APACHE " -Authentic Fine Stone Arrow-
head Collections. 25-$5.25, 100-$15.00.
;?g_gt!' Hall-S-Apache Junction, Arizona

MODELS—CARS, SHIPS,
TRAINS. PLANES, ETC.

SCALE Model Cannons, Ships, Tanks,
Airpianes, Autos, Trains and Accessories,
Mew Catalog $1.50. Frontier Models,
1583 West Washington Blvd., Los Angeles,
Calif. 90007.

FREE! World's leading novelty catalog.
1600 Funmakers, Jokes, Tricks, Science,
Sports, Hobbies, Jlewelry, Psychedelia.
{‘nahurj‘sz?n-mim. C-10, Mt. Clemens, Mich.

COMPLETELY Illustrated catalog. B84
pages. 25¢. Manhattan Magic, Box M,
N.Y.C 10011.

MAGIC MAGAZIME. Tricks, News, Deal-
ers Offerings. Monthly Since 1936. 2 sam-
Ele Copies $1.00. Genii, P.0. Box 36068M,
os Angeles, California 90036.

SHIP MDDEL Kits, Plans. Fittings from
our own Workshop. Big lllustrated Cata-
log: 50¢. Bluejacket Shipcrafters, 145-V
Water Street, South Norwalk, Conn. 06854,

SHIP And Airplane Model Kits Catalog
25¢. Scientific. Inc., 340 Snyder, Berkeley
Heights, N.J. 07922.

MODEL Airplanes—Big 220 Page Cata-
m&cﬁ?l'm‘ Sig Company, Montezuma, lowa

WORLD'S Finest professional magic
tricks. loker's Novelties. Giant illustrated
catalog 10¢. Top Hat., Evanston, lllinois.

FABULOUS MAGICS New 1973 catalogue
25¢. Qur specialty orders shipped same
day no substitutes. Fabulous Magic, 3319
East Charleston, Las Vegas. Nevada 89104.

BE A Magician! Two booklets explaining
156 tricks plus large professional catalog.
$£1.00. Magic, Inc., 5082 Lincoln, Chicago,
Illinois 60625.

SHIP And Yacht model fittings: Pine con-
struction hull kits: h1ueir1r|ts. Send 756
for illustrated cata!o% .J. Fisher, Inc.,
EEZE?EMBH Avenue, Royal Oak, Michigan

MAGIC! Amaze, Mystify, Entertain! Hun-
dreds Of Newest Tricks For Pocket, Par-
lor, Stage. Complete Catalog ﬂﬂlﬁ 25¢.
Jefiries  Magicland, Dept. 11, Dallas,
Texas 75201.

LIVE Steam powered backvard railroads!
All sizes. Complete “bolt-together kits.,"
and rough castings. Excellent drawings.
100 page catalog $2.00. Little Engines,
Lomita, California 90717,

TWO! Different Magic Catalogs.
Miami Magic, Box 1047, Miami 33133.

“MAGIC, Witchcraft, and Occultism.”
$£2.25. Cazin, 526 Maple, Redwood City,
Calif. 94063.

25¢.

UNCIRCULATED Rolls, send want list.
Sylvia MNovack, Box 729, San Bernardino,
California 92402,

SEND Only $1.00 for Coin Collectin
Outfit. Contains 25 new coins from 2
countries, PLUS magnifier. wooden nickel,
“HOW Tﬁ COLLECT COINS" pooklet, spe-
cial coin envelopes, foreign banknote and
big catalog of coins, aner money, collec-
tors supplies. Littleton Coins, Dept. GH-1,
Littleton, New Hampshire 03561.

202 POPULAR MECHANICS

MINIATURE Screws, Size 1-72 X 3/16.
Strablgh't Slot Flathead Package, 200 For
$1.00 Postage Paid. 3 Packages For $2.50,
Write: A. H. Edelen, 2562 Calle Narcisco,
1000 Oaks, California 91360. List Sent.

LIVE Steam Engine Kits. Fascinatin
Hobby for Model Mechanics. Boilers, Fit-
tings, Accessories, Pictured Catalog $1.00,
H.P.K. Models, Centuck 34, Yonkers, *'W,”
New York 10710.

MODEL Ships and Cannons. Catalog 25¢.
Studio House, t-1014, Box 185, Deer
Park, New York 11729.

Wow! Mafin fit_:tes. Largest selection.
Amaze, mystify friends. Super Giant Cata-
log 25¢. Abracadabra-MP, Colonia, New
Jersey 07067.

BOOKS, CATALOGS,
NEWSPAPERS

FREE Book Brochure with $3.00 Cou-
Enﬁns. Hﬂneymatgm. Self-improvement,

ﬁs, Horse, Breeding, Others. 50¢ up.
Collegetown (BL-7), 32 Monroe Street,
New York 10002.

(Continwed on nerd page)




BOOKS, CATALOGS,
NEWSPAPERS

(Continued from preceding page)

MEW 1974 Catalog—Survival/ Military—
Books/Manuals 25¢. Hillcrest Publications
(K-25), McDonald, Ohio 44437.

FREE VENTRILOQUIST NEWSPAPER! Fas-
cinating, Informative, Profitable! No obli-

tion. Maher, Box 9037PB, Denver,
olorado 80209.

WIRETAPPING EXPOSE—Your Privacy In-
vaded—Details $1.00, Refundable. Don-Q,
Box 548, Dept. PMO, Seattle, Wa, 98111,

FREE BOOK. Prophet Elijah Coming Be-
fore Christ. Megiddo Mission, Depl. B3,
481 Thurston Road, Rochester, N.Y. 14519

NATIONAL Geographic Magazines, 1888-
1971, any issue. Buxbaum, Box 465-PM,
Wilmington, Delaware 19899,

VEGETARIANISM—""We
Look Younger and Live Longer', Beautiful
Scientific  Quotations  $2.00. Model
Francis Lighttown Model, 4210 Collins
Avenue, Miami Beach, Florida 33140.

:nnn !ﬂﬂlli ABOUT MAIL DRDER BUSI-

4 Free Information. Queens

E|'|t|!1'|1r|5nz1 Box 1607-M, Grand Central,
New York 10017,

BOOKS. Up to 70% off. Hlang subjlects.
Free catalog. Edwardspm, ox
Lawton, Oklahoma 73501.

PUBLISH Your Book! Join our Successful
Authors: All subjects invited. Send for
Free  appraisal and detailed  booklet.
Carlton Press, Dept. PMA, B4 Fifth Avenue,
New York 10011,

FREE Mail Order Catalog, Distinctive
Gifts. F. Grant, Box 1114 Black Mountain,
North Carolina 28711.

BROCHURE of 210 self-improvement
books. 10¢. Cazin, 526 Maple, Redwood
City, California 94063.

ACHIEVE  Success, Happiness and
Wealth! Low-cost books tell how—Details
ﬁgéhﬂidwest Books, Box 215, Galion, Qhio

Vegetarians

INVESTMENT  newsletter, Canadian
stocks. Sample $1.00. HP Investments,
POB 1333-P, Moose Jaw, Sask., Canada.

HOW TO ATTRACT GOOD LUCK, Intense-
Iy interesting and sound, this book shows
specific steps that you can take imme-
dately 52, n lus 50¢. Foxfire Products,

2;%5 W. MacArthur-56, Wichita, Kansas
LIVE LONGER! Booklet #MO-55L re-

veals the Secret of a Long and Health
Life. Send %$1.00. JAMES DAVIS, Dep
1-489, Raeford, N.C. 28376.

BOOK SALE! 40 Family Books $3.00.

Details 25¢. Winchester Enterprises,
2B07PM  Hargrave Street, Philadelphia,
Penna. 19136,

FREE List Low Cost Books. Happiness,
Health Success, Confidence Astrology,
Dreams Buwlinz, Horses. Send Post Card,
r.m:E Ann  Boutigue, Room 111, 281
Cumberland, Buffalo, New York 14220,

BOOKS. New, Used, all subjects. Permar,
Box 350M12, H'lclr.suirle New York 11801.

BOOK Catalog, 50¢, 400 Titles, Alaska,
West, Natural History, |I'IﬂFHH5 Crafts
Shorey Book Store, De 7. B15 Third
Avenue, Seattle, Washing nn 98104.

FREE Catalcrﬁ n.ll Subiecfs Churchco,
Box 97, Paris, ldaho

Lulﬂ—cunﬁdence Memtatmn -
chology and more, Free Catalog |ISt[I'IE 2t
books. Langled' Enterprises, 71 Grosse Rd.,
Pennellville, New York 13132,

PLAYS, SONGS, MANUSCRIPTS

SONGPOEMS, SONGS! Urgently Needed,
Possible  Recording/Publishing,  50-50
Agreement, Beﬂg usic Makers. 1417B
Il’géh Bidg., ittsburgh, Pennsylvania

SPIRITUAL, Religious Poems Snnns
Needed for Publi ng Recording!
cepted Songs Published, Recorded at Our
Cost! Chapel Hecurdm.t. Box 162-PM,
Wollaston, Mass. 02170.

WANT Your book published? Learn how
—we publish, advertise, promote, distrib-
ute. Many successes. Free booklet PM.
Ea_llr;lage, 516 W. 34th Street, New York

ity.

SONGWRITERS, Poets . . . New Song
Materkal Wanted for Publishing, Recording
Our Expense! Grand Recording,
é.‘;?gal‘-'u Hancock St, Quincy, Mass.

SONGS SONGPDEMS Wanted For Radie
Show, Hollywood Music Productions,
6425-PM, Hollywood Boulevard, Hollywood,
California 900

POEMS, Songs Wanted! Free Publishing,
Recording! Talent, 17-PM Longwood Road,
Quincy. Mass 02169,

POEMS Snnﬁs wanted, Recording. Pub-
lishing guaranteed. Royalties. Radio-TV re-
lease. Broadway Music, Box 11647-PM
Sarasota, Fla. 33578.

S0NGS, Poems for Puhiishing. Record-
ing . Eauads Rock, Sacred Elues, etc.
We Pa{r.r Costs on Accepted Son sf
Country- estem Recurd:ng Box 523-P
Quincy, Mass. 0

BUSINESS SERVICES

MEED Buyers—Sellers. Items Waorth
$10,000 to Millions. Send Your Reguire-
ments. National Brokers, Box 41P,

Westminster, Maryland 21157.

MAILORDER DEALERS WANTED. Earn out-
standing profits using tested promotions!
Executive h&mhus ness. RUTWARD-PE,
Georgetown,

MAKE Gorgeous unglnal candles for all
holidays and special occasions. Learn ex-
pert Candle decorating, candlemaking,
use of professional molds, Free details on
home instruction method. Candle Institute,
Dept. C- 871 W. 16th Street,
Newport Beach, Calif. 92660.

$£100 DAILY From Simple Business You
Can Start For $25.00. Bluegrass, 678
Lightfoot, Madisonville, Kentucky 42431.

AFRAID OF BIG MOMEY? Earn $30,000
Yearly. For Real! No Investment, No Sell-
ing. Work at Home. Start Immediately.
This is not a Come-On To Get You To
Spend More Money. Proven Secret Method
&S.M. R&S Enterprises-B, Box 6252, San
ateo, Calif. 94403.

ADYERTISING Business—You Own it
£400 First Week or Money Back. Action
Ad Clock, Room AC-2-DC, 1512 larvis,
Chicago, IL 60626.

$2000 MONTHLY Selli
Mail. Free Details Clark,
Atlanta, Ga. 3034

PROBE Busmess Opportunities and Get
the Facts . . . While the Seller Takes all
Risks!!! Win Better Earnings with Simple
Methods. Complete Instructions, $1.00—
?EE‘E‘E'“' B09 Liberty, Erie. Pennsylvania

information By
Box 80521-M,

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,

HOMEWORKERS EARN $150.00 WEEKLY
Stuffing our sales letter into preaddressed
stamped envelopes. Make $1.00 each. no
limit. Beglinners kit $2.00. Boldventures,
Drawer 956-E, Orange Park, Florida 32073.

STOP BAD CHECKS and credit cards.
$2.00 week. FREE BROCHURE. Box 7403,
Midland, Texas 79701.

PROFITS FROM CLASSIFED ADVERTIS-
ING! Booklet shows you how to start your
own business with Classified Advertising.

Only $1.00 (Refundable with first order.)
. E. HKAPPEL, POPULAR MECHANICS,
P, 224 WEST 57 STREET.

NEW YORK, N.Y. 10019.
BUSINESS OPPORTUNITIES
50 COMPAMIES Offering Homework IJB-

portunities, Big Profits, Send %1.00,
Hagan. Box %IZ-PMJL Maxton, North
Carolina, 28364,

MAKE MORE MONEY!!! Established Busi-
nessmen. Mailorder Beginners. Big Profit
Secrets, Techniques Revealed, Free De-
tails. Gordon Products, Box 60C, Duvernay,
Laval, Quebec, Canada.

NEW STUFF Envelopes $24.95 Hundred
Act Now. $1.00 (Refundable). Trade-1C20,
3047 University, San Diego, Calif. 92104,

IMPORT-MAILORDER OPPORTUNITY Free
at our risk and expense for one full year.
Earn $15,000 or pay nothing. Details:
Northeast Imports, World Trade Division,
%31& 4111I'|l1. Fremont, MNew Hampshire

44.

SELL New Sensational Low-Cost Car
Thief Signal. Exceptional Margin. Samples
for trial. Northwest Electric Co., Ave.
269, Mitchell, 5. Dak.

AUCTIONEERING—Become professional,
CHANTING AUCTIOMEER—Title, Diploma.
SIX-WEEK Home Study Course—ONLY
$15.00. American Auctioneer College, P.O.
Box 316, Terra Ceia, Florida 33591.

$50.00 DAILY! Manufacture, Sell, Con-
crete Bricks! Free Information, Hilmar,
gggge One, Box 347-DH, Vairico, Florida

IMPORT-EXPORT Opportunity, Profitable
world-wide, mail order business from
home, without capital or travel abroad.
We s!un plan for no risk examination.
Experience unnecessary. Free report.
Mellinger, Dept. H-2701. Woodland Hills,
California 91364.

FREE MONEYBOOK ‘930 Successful, Lit-
tle One-Man Businesses”, plus money
loans. Work home! Small Business Index,
Dept. 7. Kerrville, Texas 78028.

THE FABULOUS IMPORT EXPORT BUSI-
NESS. Learn how to get Started Fast. Re-
port Reveals Foreign Supoliers. ideal Ex-
Er:-rt Items. Booklet, #M0 58E, $1.00. The

lympic’s Enter rise, 108 West 3rd.,
g&rggzt. Dept.-8, Port :ﬁ.ngeles. Washlnj;lnn

HOW To Make Money clipping news a-
er items. $2.00—%10.00 each. . .

ils free, Clippings, Box 10343—PH¢H
Palo Alto, California 94303,

RECORDS Made. Publishing Contract
Guaranteed On Accepted Songs, Poems.
Send: Talent Searchers Of Hollywood,
6311-X Yucca, Hollywood, Calif. 90028,

RELIGIOUS, |Inspired Poems, Songs
Wanted for Publishing, Recording! We Pay
Costs! Cathedral Recording, Box 78-PM,
North Weymouth, Mass, 02191.

$700 MONTHLY. Immediate Income.
Stuff Envelopes at Home. Information,
Send Self-Addressed Stamped Envelope.
ggt_ltzage, Box 25053-CAL, Los Angeles, Cal.

AMAZING Mailorder Profits using proven
methods, Details Free, Chapman, 39-VE
Danbury Road, Wilton, Conn. 06897

$25.00 HUNDRED addressing possible.
Complete instructions 35¢ with stamped,
self-addressed envelope. Cove-B, 627
Franklin, Clearwater, Florida 33517.

BIG Profits Possible!!! Mail Your Own
Baby Gift Catalog. Eve ing Supplied.
Complete Details, Sample Catalog 25¢.
IAT Distributors, Box 3-:]25? Spartanburg,
S.C. 29302.

OVER %16.50 an hour. Spare time at
home! Rubber Stamp industry needs
small manufacturers. We furnish all egquip-
ment and know-how! Particulars free!

Write: Roberts, Room RC-2-DC, 1512
Jarvis, Chicago, IL 60626.
MAKE $2000.00 Month. Start $12.00.

Work Home. Free Information. Tax Sales,
Box 698-A, Rouses Point, N.Y., 12979,

_SELL BOOKS!! Complete Mailorder Plan.
Vikari's, Box 1312PM2, Salt Lake City,
Utah 84110,

(Cantinwed on next page )
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BUSINESS OPPORTUNITIES
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PIANO Tuning Learned Quickly at Home!
Tremendous field! Musical knowledge un-

necessary. Gl Approved. Information Free.
ull FAST, easy w:rs to make w Empire School, Box 327, Miami, 33145.
Rush name, s

WORLD'S Largest supply, Merchandise

e  Sudlo . Gal: 25% to 40 under wholesale. Bankrupts.
Closeouts on dollar. Imports.

EARN Thousands at home. How to sell | Kong clothes. Automobile discuunts. Frau

books by mail. Free details. Wisdom | details. International Box
House, Box 1106P, Largo, Florida 33540. 16386 MM, Portland, Oregon 9 235

HOW TO FINANMCE YOUR OWM BUSINESS. SELL Books by mail. Complete duk

Get %500 to %2 million. Free offer. | set-up—25¢. lt! Hn ;

Capital-17, Kerrville, Texas 78028, Box 44R2-PM, Shmunu. I'qunsin 54156-

m.m PLUS 50% COMMISSION stuffing
tamped, addressed envelopes. Informa-
Iim 35¢ with stamped, self-addressed
envelope. Brewster-PB, Clearwater,
Florida 33517.

BOOKKEEPERS Operate Profitable Book-
keeping Service. Earn $10.00-520.00 hour.
Details free. Universal Bookkeeping, Box
664-M, Springfield, Missouri 65801.

00 SIMPLE ADDRESSING—Mailing., Re-
ceive $12.95 orders. Keep $8.00 profit.
Details Free! Quality, x 9P, East
Rockaway, N.Y. 11518.

CALIFORNIA MAMUFACTURER MNEEDS
Man to assemble our product and be local
ﬁ‘ent experience unnecessary. May start

ile presently employed. Five-figure
for responsible ﬁ:phcant.
S K R.M, Hanuhcturers. 2347

Street, Torrance, California 90501,

BIE PROFITS Selling Nameplates, Cus-
tom Ennravim:s Largest Catalogue $1.00
{a ndable). R.P.H. Manufacturing—249|-

inter, St:m{ord Connecticut 06905.

£26.00 HUNDRED Mdrusinﬁat'nvetunes
Details, Send $1.00 and mped
dressed Envelope. Keen, Box 9995PM, San
Diego, Gal. 92109.

REPAIR_ TYPEWRITERS: Book $3.00.
United Typewriters, 12429 Sputheast
Stevens, Portland, Oregon 97233.

BOOKLETS Make Money on Government
Surplus, How and Where to Buy. Stop
Smoking Sllle_-f by Step Method. $10 Daily
'Hrr!in Articles at Home. Mailorder
Th Red gf?tpusmp sﬁulrge{s)“ﬂ!m Each
[ ouse, ve., Gary,
Ind. 46403. o

SELL Music Books. Mailorder—300%
Profit!! Circulars, Ads Available. Drop-
shioments. Free Details. Shoneco, Box
192. Medford, Oregon 97501.

MAKE A Years income in 8 weeks Camp-
ing. No selllnﬁ I‘.:aniul or Land neces-
"

sary. Write s, Route 5, Box 5733,
Gig Harbor, Washington 98335,

BECOME “Mortgage Broker." Lucra-
tive! Capital Sources, Box 99-A, Uleta,
Florida 33164.

MAKE Magnetic signs, Machineless
method. Profits

enormous.  Write:
R1B49APM, Bardstown, Ky. 40004,

HOLLYWOOD CEMENTCRAFT: Offers High-
nr Profitable Home Business. Experience
nnecessary. Unlimited Unigue Pn'lter'r
Designs Easily Made Without Ids. Bird-
baths, Fountains, Wishing-Wells. Water-
falls, etc. Chemical Coloring Formulas.
Harhalﬁtazln FREE lllustrated Brochure,
602 Athens Street,

Altadena. Camumta 91001.

COPUBLISH *'Mail Sale Advertiser,”
leading mailorder paper. Copy and detaiis
:g-cl U.5.A. only. Vanroy Shirk, Lebanon,

FREE Catalogs. Repair air conditioning
refrigeration.  Tools.,  supplies, full
instructions. Doolin, 2016 Canton, Dallas,
Texas 75201.

$70 TO 5200 WEEKLY—Home, Spare
Time Simplified Mail Bookkeeping. Imme-
diate Income. Easy. Auditax, Box 34741A,
Los Angeles, Calif. 90034,

VENDINE Machines. No selling. Routes
earn amazing profits. Big _catalogue Free,
Parkway Corporation, 715PB Ensor
Street, Baltimore. Maryland 21202.

$60.00 DAY. Manufacturing Concrete
Posts. Blocks. Mold Equipment Catalog
£1.00 refundable. Carlayne, Route One,
Box 95, Rapid City. South Dakota 57701.

SELL Books by mail. 4002 profit. Royal,
Box 450-X, Cleveland, Ohio 44127.

$25,000 + YEARLY—Sparetime, guaran-
teed mailorder system! Start with £7.00.
Rush 25¢ (refundable) Mears, 5363 Essex,
Alexandria, Virginia 22311.

$250.00 PER Thousand stuffing enve-
lopes! Unconditional Money-Back puaran-
tea! Complete Starters Kit £1.00. HOME-
WORKERS, Box 24413-NA, Oakland, Cal.

1 MADE %£2,000.00 Monthly by Mail-
order . . . Evenings Only! You Can Too
—Free  Proof! bury, Box 161-D,
Madison, Ohio 44057.

FREE Newsletter!
Mail"”, (Wholesale,

“Selling Books By
Dropship, Imprints).

Mailex, Box 1355, Sioux Falls, South
Dakota 57101.

RECEIVE £250.00 Per Thousand—stuff

Envelopes—Earn Immediately—Details
25¢. Saffar, Box 1956-PM4, Atlanta,
Georgia 30301.

MAILORDER Records help get increased
business! Complete 32 page Record Book
shows your inquiries, orders, advertising,
expense. etc. Only $1.00. H. E. KAPPEL,
POPULAR HEI:II.IIIIL‘S DEPT. R, 224 WEST
‘Eg;l‘ STREET, NEW YORK, MEW YORK

REPAIR Hydraulic Jacks—Details Free.
Write: Hydraulic Parts Supply, Box 295,
Port 1sabel. Texas 78578.

EARN 560.00 Daily mnufa:turinf
crete Fence Posts. Practically no invest-
ment. Send stamped-addressed envelope,
American, Excelsior Sorings. Mo. 64024,

$400.00 MONTHLY Raising giant fish-
worms. Soilless method. Charlie Morgan,
Bushnell, Florida 33513.

PORTABLE Sandblaster $29.95, I:Ilttrlhu-
tor wanted. Free brochure,
66573—A, Houston, Texas 77006.

MAILORDER Millionaire helps beginners
S iom Execuive. 1AL 333 o
Hichinaﬂ, Chicago m{ »

FREE SECRET BOOK 2042 Unigue,
Proven Enterprises.’” Tiny businesses but
huge profits! How Little Fellows beat infla-

ork home! Haylings, T29, Carisbad,
clllfnmlu 92008.

$200.00 DAILY In Your Mailbox! Op
tunl?- To Follow Mailorder Experts. e
Is. As:nciatts. Box 136 Hnll:nd
Mich. 4942

ADDRESSERS. eworkers Needed!

Hom
Info. 35¢. Bitonti, 5225 Pattison, St. Louis,
Mo. 63110.

TAKE Catalog orders. We drop-ship 1001
best selling specialty products. Lowest be-
low wholesale prices. Immediate Delivery.
Spectacular home business t:ﬂnp-urtunltr
Free Book. Specialty Merchandise, Dept.
K-A, Woodiand Hills, California 91364.

HOW TD MAKE MOMEY ADDRESSING,
MAILING LETTERS. OFFER DETAILS 10¢,
Eﬁ.mm 3636 West Peterson, Chicago

MAIL Baby Catalogs Imprinted with
our address to New Mothers for Blf
rofits! Details 25¢. Volz PM, Ypsilanti,
Michigan 48197.

MAILORDER BEGINMERS LIBRARY, Learn
Professional Secrets Inexpensivelv! Write:
aomzq'l Box 4457-PM1, Downey, California

HOW TO RAISE
$1,000,000.00!!  Write:
Dawsonville, Georgia 30534,

SUBSTANTIAL PROFITS. Own your own
business. Quickly learned. Operate from
your home while continuing present job.
Little over $1,400.00 starts your own na-
tionally and locally advertised business.
Investigate Immediately before your ter-
ritory is taken. Free Literature. Send to-
day. Thixo-Tex, Inc.. 5757 Lincoln Avenue,
Dept. PM-4, Chicago, lllinois 60659,

RAISE Capital without collateral or
credit. Unioue plan assures Success.
E%%rgrises. Box 247-M, Columbus, Georgia
3 3

$100.00 fto
Capital-PM,

1000°% PROFIT Bronzing Baby Shoes At
Home. Free Literature. NBC-FM, Gower,
Missouri 64454,

FINDER'S FEES? Turn Contacts into
Cash. Two Survey Reports, Trial Member-
ship Kit. Send $2. Finderhood, &EM-H}. 15
West 38th St., New York, N.Y. 10018

MONEY EVERYDAY IN YOUR MAILBDX.

Free Details. Jaycee Barnes, Box 913,
Glens Falls, New York 12801.
MEED MOMEY? Stop Looking! Start

small, at home, grow at your own pace.
Men and Women equally successful., De-
tails 25¢. Reliable, Dept. 101, 28 East
lackson Bivd., Suite 1204, Chicago, Il
60604.

EARM Money raising fishworms for us!
l;ﬁnlt& Oakhaven-38, Cedar Hill, Texas

FREE I.i'teratum—smrt Your Own Mail
Order Business At Home. The Tomiyn Co.,
Box 614 (A-3), G!lﬂﬂrr N.J. D7012.

NEW! Profitable Mail Order Business!
Free Details! Xcito Businesses, 5715 N.
Morart. Chicago, llinois 60659.

$1.00 LISTS You vyear sent to 1000
Importers. Jobbers, Mailers, our mailing
year, Dixiemi, King. North Carolina 27021,

CLAIM ABANDOMNED SILYER—S20.000 $200.00 SPARE Time earnings with
Secret Revealed! Free Information: | Tablesaw. Write: Workshop  Five,
Silverman 4A-13, Box 548, Woodville, | 3800 Harney, Vancouver, Washington
Texas 75979, 98660.

START = Your Own Correspondence $200 WEEKLY! Make, Sell Bricks! Free
School. United Career Schools, 5820P | ynformation! Xcito Bricks, 5715 N. Mozart,

Imperial Hyway, South Gate. Calif. 90280.

HERBALISM! The Home Gold Mine! FREE
LESSON, SEEDS! Herbalism Institute-B,
Box 968, Glendora, California 91740.

BIG PROFITS!! SELL ENGRAVED, METAL
mm szr:unm PLATES. mz SALES
KIT! 928-PM  CRESC

NTHI
I.l.’III'I‘ILLE 'IS'EHHBSEE 37206. K
204 POPULAR MECHANICS

Chicago, 1. 60659.

| MADE %40,000.00 Year by Mailorder!
Helped others make money! Start with
£15.00—Free Proof. Torrey, Box 318-Y,
Ypsilanti, Michigan 48197.

BECOME Qur Mail Order Distributor with
£150 Investment, Free Brochure. Audit
Controls, 40 Brookside Awve., Fair Lawn,
New Jersey 07410.

ELECTRONIC Assembly Business. Big
profits. Start home, spare time. Invest-
ment, knowledge, experience unneces-
sary. Free illustrated literature. Barta,
Box 248GA, Walnut Creek, Calif. 94597.

NEW, Compact fire extinguisher. Fan-
tastic profits. Exclusive territories,
Morwich Chemical, Morwich, Connecticut
06397.

FREE—166 Wholesale Catalogs and
FREE bookmarkers. Finest Mailorder In-
formation'—Jay's Mail Order Sales, 2208
Hermitage Avenue, Wheaton, Hanrrand
20902.

RECEIVE Mail Galore! Your name on our
national mailing lists, £1.00. =ullins, Box
1313, Brunswick, Gaurum 31520.

(Cantinued gn nert page)
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FREE Details and Catalog to Begin a
Profitable  Mailorder Business. Ywvon
Patraulea, 173 West 78th Street, New
York, New York 10024.

MAKE $92.00 FROM Sguare Foot Pl
wood (Jigsaw or Bandsaw necessary).
%Pmﬁﬂ, details  25¢. (Refundable).

art, Bridgewater, Mass. 02324.

HOMEWORKERS—Mailers Wanted! Free
Information, A. Allen, 2418 Lori, Santa
Ana, California, 92706.

INSTALL Burglar Alarm Systems. Bi
Profit Home Business., Beginners Sta
Spare Time. without Mechanical Experi-
ence or Costly Equipment. Free Starter
plan, Nasco IDG?L 01, Woeodland Hills,
California 91364.

STUFF envelopes. $300 Thousand. Free

nﬁpurrtuni ca Iuﬁ. Send 15% stamps.
?33&?““ urger Rd., Owego, New York

$1 MONTHLY, Addressers, Mailers
ros e, send addressed stamped enve-
ope. Enterprise, Box 9826 PM, Savannah,
Georgia, 31402.

MAKE %£7.50 to $15.00 hourly building
portable custom cases in your home. Huge
demand. Get orders by mail. We supply
materials, instructions—everything. Free
details, Customcase, 6075 De Soto, Dept.
X-K-A, Woodland Hills, California 91364.

FREE COLLECTION AGENCY Details!!
$£1000.00 Monthly Possible, Master-PM,
Dawsonville, Georgia 30534,

THE FABULOUS IMPORT EXPORT BUSI-
NESS. Learn how to get started fast. Re-
port reveals foreign suppliers. ldeal ex-

ort items. Booklet #MO-58E, Send $1.00.

udor House, 26 Lace Bark Lane, Medford,
MNew York 11763,

MAKE 2 to 3 times your cost on hun-
dreds of products. Gift items, novelties,
t{iy, carded merchandise, 1001 others/

.00 brings giant catalog, refundable on

rst order. Specialty Merchandise Whole-
saler, Box 37, Princeton, lowa 52768.

$25 DAILY Possible At Home. Details—
Rush  Stamped, ddressed Envelope.
ﬂ%!aﬂhn?. Box 597-T1, Lansing, Mich.

BECOME Notary, Free particulars.
Smidts, 405 Richardt Avenue, Evansville,
Indiana 47711.

“MAILORDER Course! Home Study". 24
Easy_Lessons. $2.00. “Bill" Lambertson.
132 Tamiami Station, Dept. PM14, Miami,
Florida 33144

HOW To Cartoon for Money, $3.00 Post-
?lalldéﬂﬁsf erior, 2532 Superior, Chicago,

MAILORDER  Problems?  Experienced
Counselling Available. Personally written
Letter of Advice, Only $5.00. Richmor,
shamokin, Pennsylvania 17872.

CREATE YOUR OWN MAILORDER BUSI-
NESS! Tremendous Profits! Details 25¢.
Gerald D. Foster Co., Box 161, Dept.
PM14, Baldwinsville, New York 13027,

“HOW To Start Your Own Business.™
Best Introductory Manual ever! Only
1.00. Associates, 113033 Community,
hillington, Pennsylvania 19607.

SWIMMING Pools! Be a Fox Pool Dealer.

If you qualify you'll get in on the Ground
Floor of the Booming Billion Dollar
Leisure-Time Market and run a rewarding
stimulating  Business— of— your— own.
You'll be part of Fox Pool Corporation—a
solid long—established Growth Company
with a National Network of Successful
Builders. Fox will set you up, Train you,
Guide you. We back you up with National
Advertising. Supply Leads! Sales Aids and
Technical Assistance. Field Reps support
our efforts. You'll be Selling the Best
ackage in—Ground Pool made. It installs
in just Days. If you're tired of making
others rich, call Don Dahowski (717) 764-
8581 or write: Fox, P.0. Box 548, York,
Pennsylvania 17405.

?mu.lm GROSS My first year in Billion
Dollar Mail Order “‘Recreational Busi-
ness'’. Fishing Tackle, Camping, Golf, Ten-
nis, etc. No inventory investment. Work
from your home. Let us show you how.
For our Mail Order Program send $10.00
{Refundable). Whelan's Golf Distributors,
};g% 7th Street 5.W., Rochester, Minnesota

-

£100.00 DAILY, EASIEST MAILORDER,
No Stock, Details. Smith, Box 176, Corona,
Calif. 91720.

MAILORDER l.':a'l:alnﬁs Your Name Im-
rinted, Details 25¢. AM Sales, 3114 94th,
st Elmhurst, NY 11369.

REPRODUCE! CARVE! ENGRAVE! Wood,
Metal. Cheap, Easily Built Machine.
Economy Enterprises, 23-P. Highland,

Maryland 20777.

MILLIONAIRE A.T.L.A. COMMISSION OP-
PORTUNITIES. Also many Loan Sources.

1.00. Guaranteed. DeVous, Box BGZM,

idgecrest, Calif. 93555,

RAISE Rabbits, other Labora Ani-
mals for us. We supply Equipment, Breed-
ers and Instructions. ils 25¢. Rabbits
of Michigan, MP-11 Countyline Road,
Pentwater, Michigan 49449.

By AN AABLE oMo %o Miifions:

ness - .
e ng .. Get Rich Tech-
niques .

Free Details. AIDS, Box 630-PPM, Ann
Arbor, Michigan 48108.

D0 YOU Sincerely Want to be Rich?
%ﬂl:%? 1148 6th Avenue, Bristol, Penna.

GET Started in Mailorder the Simple,
E“ga Way! FREE Details. E. Duke, 924
Lin Vista Drive, West Chester,
Pennsylvania 19380.

LET Others Make Money for You. Start
Home Business. Full or Part Time. | Show
You How. Free Report., Morgan, Dept.
HZ701, 6100 Wariel, Woodland Hills,
California 91364.

AMAZING PROFITS. America's Easiest
Mailorder Business. Make $2000, or we
Ea{a Fuu Experience Unnecessary. Free
etails. Volken, 746-1111 West Hastings,
Vancouver 1, B.C., Canada.

STOP! £1.00 Starts You! Own Business.
No Selling. JLA. Enterprises, 202-1 Prairie,
Chippewa Falls, Wisc. 54729,

START Your Own Mailorder Business
Sellin Coins To Collectors. Earn
$1,000.00 Mﬂﬂﬂ'llit Easily! Experience Un-
necessary. Complete Business Manual—

.95. Guaranteed. National, 204 Texas,
ulphur, Louisiana 70663.

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 Advertising, Profitable
Products. Mailco, Dept. HC701, Woodland
Hills, California 91364,

100 PRINTED Post Cards $1.35. Your
Name, Address. Longwood, Fort Johnson,
MNew York 12070.

MAKE Up to $1000.00 monthly spare-
time. Box 212, Erie, Pennsylvania 16512,

HOME PROFITS 100 ways! New 24-?333
booklet $1.00. Cheapstakes, 210-P Fallon,
Elmont, New York 11003.

THINK BIG! Skyrocket wvour
iThe Magic of Thinkin BIE" A 256 nage
book. Only $2.00. Scott Enterprises, 33
Primrose Lane, Levittown, Pa. 19054.

income.

FREE Details. Make Fantastic Profits in
Mail-Order. Info-Mart, Box 1014, Brazoria,
Texas 77422,

$£2000.00 MONTHLY Selling Information
by Mail. Ropchan, Box 161 P, Saginaw,
Oregon 97472,

£1.00 LISTS you year sent to 1000
Importers, Jobbers, Mailers, our maili
eari?licgivvﬂraph. Box 1252, Williamsport,
a. )

$500 PER MONTH spare time. New mail
order businesses. Vee Jay, 2366 17th
Street, Eureka, Calif. 95501,

PROVEN Successful Mailorder Imprint
Catalog Program. Everything tested, avail-
able. Free details, sample catalog. Allen,
g%l;;ﬂl Spruce, Garwood, New Jersey

GINSEMG Seeds, For Planting. $5,000
Possible Growing Y& Acre. For Information,
Price List. Write; Ginseng, McDonald,
Tennessee 37353,

MEW EXCITING BUSINESS. Free Details.
T. Pearson, 787 Haight, San Francisco,
Calif. 94117, Dept. PM-1.

HOMEWORK—Successful Simple Plan
%Lﬂi}, Stamped Addressed Envelope. Box
363, West Lafayette, 47906.

STEAM carpet cleaning is a service that
everyone needs. This proven business is
quickly learned and you can operate from
home, full or part-time. Only $695 starts
EDI.I, 1. K. Sales Manufacturing Company,

yers, Colorado 80103,

$800/MONTH Possible!! Distribute excit-
ing monthly newsletter featuring latest
money making opportunities. Fantastic
subscriber  guarantee.  Free  details.
Business Opportunity Enterprises. 1576
Cicotte, Lincoln Park, Michigan 48146.

MAKE Durable Building Plastic easily.
Waterproof, Fireproof, Economical. Bays
Laboratory, Cedaredge, Colo. 81413,

SELL Profitable Shrunken Heads. Jungle
Imports, Box 6633-P, Kennewick,
Washington 99336.

“EARN SPARE TIME MOMNEY". Details
%5¢h5till. Box 368, Summerville, 5.C.
9483,

STOP DREAMING!!! Get on “Easy
Street”! Enjoy Iu:u.? security, indepen-
dence. Proven profitable mailorder book
rogram. Minimum initial investment: un-
ﬂmlted potential. Details, sample catalog
25¢. Key Enterprises, 370PM1  Wilton
Road West, Ridgefield, Connecticut 06877,

REPAIR WATCHES For Profit or Hobby.
Learn at home. Free information. Chicago
School of Watchmaking, Dept. YAA, Fox
River Grove, lllinois 60021.

EARN $1200 MONTHLY Guaranteed: Sell-
i Information By Mail. Write:
Eﬁernrises. _Dept. PM1-74, 1814 West
Roma, Phoenix, Ariz. 85015.

EARN Big Money in Classified Advertis-
ing. Learn How Its Done! $1.00 Complete.
Guaranteed. Ableco, Dept. APC, 616
Poinsettia, Manhattan Beach, Cal. 90266.

LEARN AUTO UPHOLSTERING & Vehicle
Interior Customizing. Save BIG MONEY,
EARN BIG MONEY! Start with vour Own Car,
Learn At Home, Spare Time, Through A.U.L
Proven Home Instruction Course. Includes
Custom and Standard Cars, Boats, Campers,
Trailers, Bucket and Standard Seats, Tops,
Headliners, Auto Glass, Carpeting, Diamond
Tufting, Tuck & Roll—Everything to make

ou a Real Auto Trim Expert in Few Short

onths! Tools & Do-lt-Yourself Kits In-
cluded. Send for FREE Facts and Auto Trim
Career Booklet, AUTO UPHOLSTERY
INSTITUTE, BOX 64-APM3, ORAMNGE,
CALIFORMIA 92669,

$500.00 DAILY In Your Mailbox! Follow
Mailorder Experts To Amazing Profits.
Start With $10.00 . . . Free Proof. Advanced,
Box 630-PPM, Ann Arbor, Michigan 48108.

100 BUSINESSES You Can Start For Less
Than $100. Free Report, Educationa,
Box 3133, Santa Rosa, California 95403.

_STUFF Envelopes. $25 Hundred. Imme-
diate Earnings! Beginner's Kit $1.00 (Re-
fundable) MLFlores, 785-A San Pierre Way,
Mountain View, Calif. 94043,

EARN More than many professional
men! $1000. Month Mail Order Collection
Agency. Continental, Box 2023-A, Des
Moines, lowa 50310.

(Continned an nert page)
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HOW To Earn at Home Addressing Enve-

lopes. Rush self-addressed Envelope to;

Drown, R.F.D., Box 112A, New Castle,
Maine 04553.

DON'T ANSWER Various ads on mail
order instructions. The total can be ex
sive, All you need, we offer COM
gezntl 8¢ stamp. Al's, PM, Atalissa, lowa

MONEYMAKING
OPPORTUNITIES

FREE Information “Many Successful,
Little-Kmown Businesses". Work Home!
Seventh House—PMS-2, 2111 Sierra Drive,
Kemah, Texas 77565.

$500 MOMTHLY Possible clipping news-
paper items—at home, spare time. De-
tails free. Clippings, Box 10343—PM4A,
Palo Alto, Calitornia 94303.

FREE Descriptive List of Booklets on
Moneymaking, Self-lmprovement, Health
and More! Tomar Company, B29 East 48th
Street, Brooklyn, N.Y., 11203.

HELP Wanted. $%% Possible. No Gim-
mick. 35¢. Trolltown, Clinton, Miss. 39056.

$75.00 WEEKLY Plus, Addressing for
Business Firms. Type or long hand. A good
spare Full Time Opportunity. Information
ree-Morgan Enterprises, 59-14P1 Xenia
Street, Corona, New York 11373.

MAKE MONEY WRITING FILLERS for
magazines. We show you how. Send for
gmphlet £1.00. Damar, 1428 State Street,

rasota, Fla. 33577.

100.00 EXTRA WEEKLY EASY! SPARE
TIME! DETAILS, IEHI‘IIFI.II. SAMPLE FI!E.
RUSSELL PRODUCTS, DEPT. P41, COLUM
BIA, TENNESSEE 38401.

MAKE Statuettes, novelties, imitation
marble. Sell to stores or start gift shop.
Free details. Marbleizing, 41 Waverton,
5t. Louis, Mo. 63124,

HOW To Make lulnnci"_; Writing Short Para-
graphs. Information Free on “‘Home Stud-
ies in Writing" Barrett, Dept. C-27-C1,
6216 M. Clark, Chicago 60660,

$2.40 HOURLY Making simple wood nov-
elties. Free details! Gene's, 55 Boxwood,
Falmouth, Mass. 02540.

muuin Anything worth $10.00 into

00,000.00 without work—risk. Absolute

me Free. COSCO, Box 9007, Santa Rosa,
CA 95405.

LOTTERIES. IRISH SWEEPSTAKES. HOW
T0 WIN. Stop Buying Tickets At Random.
For Detail: Necaca, P.0. 851-P, Philadeiphia,
Pa. 19105

VENDING Machines. No selling. Routes
earn amazing profits. Big catalogue Free.
Parkway Corporation. 715PM Ensor
Street, Baltimore, Maryland 21202

_EARN MONEY, learn mailorder, spare-
time, at home, reading leading (since 1929)
trade magazine, gr uct sources, stories,
tips. Sample 50¢, year $5. Mail Trade,
Box 1302, Springfield, lllinois 62705.

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.

8, Chicago 60611.

MAKE EXTRA MOMEY. New Booklet
shows How to Make Money in your spare
time. Without Working. l}nlg $1.00.
Schamber's Specialty Sales, 535P Oregon,
Creswell, Oregon 97426.

“FORTUNE Manufacturing Cosmetics™
Big Profits-Your Own Recipes $3.00.
Maomi's, 2909 South College, Tempe,
Arizona 85281.

SECRETS That Make Men Rich. 256
Pages of Inside Facts. Booklet WB-123
an $2.00. Associated Sales, 506FM
Paulele Street, Kailua, Hawaii 96734

MAKE MONEY IN SPARE TIME. New
Booklet $1.00. Victoria Gifts, 136 West
Victoria, Santa Barbara, Calif. 93101,

FREE, Below Wholesale Catalog. Make
Tremendous profits. Mew Orleans Best,
Deugg'z 1P, P. 0. Box 768, Marrero, La.

SELL “'PERSOMALIZED" METAL SOCIAL
SECURITY PLATES! BIE PROFITS! FREE
SALES KIT! KERN'S, 246-PL RICHMOND,

NORTH MASSAPEQUA, NEW YORK 11758.

ADDRESSERS—50 Companies want Ad-
dressers. Send self-addressed envelope.
Cal Enterprises, Box 4516-X, Compton.

Calif. 90224,

SWEEPSTAKES Contests. How to win.
Write for free information. General
Contests, 1609-18 East 5th., Duluth,
Minnesota 55812,

FREE SECRET BOOK ‘2042 Unigue,
Proven Enterprises.” Largest successful
callection! abulous “‘Little Knowns.'

Work home! Haylings-T28, Carlsbad, Calif.
92008.

£200.00 FROM Sheet 14" plvwood
(scrap). Details 25¢. MNovelties, 610 So.
24th, Elwood, Indiana 46036.

£250.00 PER Thousand stuffing en-
velopes! Unconditional Money-Back guar-
antee! Complete Starters Kit $1.00.
E:IH?‘EIIIEH Box 24413-MA, Oakland,

LEARN The secrets of re;:-aumg junk
hatieues “Fabulous Profits”" at home.

Apex Engineering, 3100, Ramona,
Atascadero. California 93422

SUCCESS Others have it why not YOU!
Send $2.00 for “RULES OF SUCCESS™ Box
82, Dept. PM, Kensington, Maryland 20795.

WORLD'S Leading Contest Magazine,
50¢. Prizewinner, 1315 Central, 5t.
Petersburg, Fla. 33705.

MAKE EXTRA MONEY. 3000% PROFIT Preserving Baby Shoes
Shows you how to Make Mﬂ::, E,"".,"JEE In Chinakote. Free Literature. NBC-PM-1,
e LR Soeces 05t | SN Swespet

. 1. pecialties, as WIN Sweepstakes, Skill Contests—
Huntington Drive #39, Monrovia, | Now!! Free in'}ormatinn. Wiemels, 325-A,
California. 91016. Elmwood, Bay Village, Ohio 44140,

CLIP Newspaper Items. $1.00-35.00 GUARANTEED Homework! Write us first
each. Details free. Walter, Box 1360-PA, | for free details. Troy Company, Dept. 112,
Erie. Pa 16512. Bayonne, New Jersey 07002.

PENNY STOCKS Have Profit Potential.
Free information. Analyst-PM, Box 534,
Camino, California 95709

H.mﬂ 00-512,000.00 Raising Rabbits,
400000 Books Sold. Free Details.
%&EN' Box 1543-PM1, Tampa, Florida

200% FIII.'IFIT Sllllmg Rings. Triple
Money in 30 Days or nrrer Back. Free
Details, Anka, 0. Box 8036-PM,

Cranston, Rhode Isiinl! 02920,

LEARN Sign Painting—%1000 Monthly,
Part-Time. Free Catalogue. Kaufmann
Company, Centertown, Missouri 65023.

206 POPULAR MECHANICS

START Small, Highly Profitable Electron-
ic Production in your Basement. Invest-
ment, Knowledge unnecessary. Postcard
brings facts. Barta-FA, Box 248, Walnut
Creek. Calif. 94597,

I DIDN'T Get Rich In Mail Order! M
Story—%2.00—Will save you Money a
Frustration. Jon-lon, 7160 MNorthwoods
Station, Jacksonville, N. C 28540.

400% PROFIT From Square Foot 14"
Plastic. Details Free. Jo-Mar-Ko, POB
A34893, Detroit, Mich. 48234.

MAKE $1.00 PER SALE Sellin ni_‘ved
metal Social Security platas, EE
KIT. Engravaplates 10460-199,

Jacksonville, Florida ézzur

SUPER Book Values!! Moneymaking, Seilf-
Improvement, much more, Quality only, no
immicks. Free descriptions amd hel ful
nformation. Writ& e Mailery, 11
Stockton, Suwite 404, San Francisco,
California 94133.

MAKE Sensational Profits. Buy Below
Wholesale Over 1000 Items. Details Free.
F. Grant, Box 1114, Black Mtn., MNorth
Carolina 28711.

MEVER WOM ANYTHING? Anyone can win
Sweepstakes contest! Free  details.
geur;égn-s. Box 644-PCA, Des Moines, lowa

BIG MAIL! Hundreds of opportunities,
1.00. DD

offers! Only a nterprises,
Morrisonville, New York 12962,

MAKE EXTRA MOMEY. New Booklet
Shows How to Make Money in your Spare

Time-Without Working.
Enterprises, Inc., 90!
loy, Pa 17552.

EXTRA Money in Spare Time. Details.
Box 172P, Saugus, Calif. 91350,

MAKE MOMEY with your camera.
AMAZING report tells where to sell, how
to prepare ictures. ALSO color slide mar-
kets. NLY $1.00. MERRY DALE
ENTERPRISES, 47B WEST ELM, BROCKTON,
MASSACHUSETTS 02401.

DRAMATIC 10-SECOND DEMOMSTRATION
NP 400% Profit! Sensational Victory Mir-
acle Cloth polishes Metal, Wood, Cars
even removes rust. Hottest retail, mail
order, fund-raising item around! Write for
FREE SAMP Discounts. BARRY
PRODUCTS I:Iggt 280, 1312 Washington,
St. Louis, MO

Only $1.00. Barto
Church St., Mount

SMART Money Methods, Pyramid Your
Assets. Free Details. e Connell
Box 22, Landing, New lersey

Associates,
50.

MAKE EXTRA MOMNEY! Copyrighted Re-
!:ort Reveals Possibility of Turning Hobby
to Free Trip Around World or $50,000.
Common Household Items may be Worth
Fortunes. Send $1.00. Econo Gifts, 422A
First Street, Lakewood, New Jersey 08701.

$9,000,000,000 ESTIMATED Gross In-
come in l‘ﬂBIiﬂrﬂEr annually. You can get
your share, Read this book first The World
af Mail Order Today. Only $3.00 order to-
day. Seaway Enterprises, P.0. Box 1113-P,
Erie, Pennsylvania 16512.

MAKE EXTRA MONEY New bookiet shows
you how to make money in your spare time
without working, Only . Darling Gifts,
Akron, Ohio 44310,

TURN HOBBY into MONEY. NEW booklet
shows how. Money back puarantee. $1.50
postpaid. ACT NOW. Hendy Hollow Gifts,
Dept. PM-741, Box 5201, Ft. Lauderdale,
Florida 33310.

TURM Your blue sky thinking into real-
ity. The secrets are revealed in the new
book “PROSPERITY AT ANY AGE™ $10.00
End money back guarantee. Spooner’s,

ept. M1, 3717 Duran Circle, Sacramento,
California 95821.

MAKE MONMEY PLAYING POKER. Expert
reveals inside secrets, Learn how to be-
come a constant winner. Only $1.50.
Walker Products, Route 2, Box 245,
Crossville, Alabama 35962.

FREE LIST! Low Cost Books. Money
Ma”nf Opportunities—Self Improvement,
etc. Kinney, 1846 Baird (B-1), Madison,
Wis. 53713.

MAKE MOMNEY PLAYING POKER. Expert
reveals inside secrets. Learn how to be-
come a constant winner. Only $1.00. Scott
Enterprises, 33 Primrose Lane, Levittown,
Pa. 19054.

HIGH PROFITS In commission mailing.
A valuable selection of profit pulling mail-
ing plans. Send 50¢ and self-addressed
stamped envelope. Curt Johnson, Box 98,
Cabery, Ill. 60918.

LEARN to develop your ideas and be-
come wealthy. Details free! PMBM, 19309
Revere, Detroit, Michigan 48234,

(Cantinwed on mexd page)




MONEYMAKING
OPPORTUNITIES
(Continued from preceding page)

SPARE Time Cash. Sell Famous Hanover
Shoes. Actual samples and sales kit Free.
No experience needed. No age limit. Low-
est prices _for highest guality makes sell-
ing easy. Every man a prospect, Big dally
commissions. For full details, write
Il-l;gau;er Shoe, 1130 Carlisle, Hanover, Pa.

PROFITS Work Home Successful Busi-
nesses, True Experiences, Indoor, Out-
door. twninﬁs. Details 25¢. Bryant, Box
7324, Dept. A, Hollins, Virginia 24019,

TRIPLE YOUR INCOME. Assemble Wood-
wards PATENT Furniture and Other Prod-
ucts. Free Details. John Woodward
Engineeri Services  Registered. P.0.
Box 10, Fulton, N.Y. 13069,

OVER S0 Firms Want Mailers. Newslet-
ter al.uu. Stamped, Addressed Envelope.
:?:taﬁi ichardson, Box 4097, Yuma, Arizona

WHOLESALE Clothing. FREE Details.
Samples $3.00. Lynwood Products, Box
915P, Norwood, Massachusetts 02062.

CASH From your Discards. Recycle your
Used “A'" (Hearing-Aid Type) Batteries,
Send One Dollar for Details, To: EDLOD'S,
Box 24-PM, Newton Centre, Mass, 02154,

NOW! Income Property in your Area!
Earn $3,100.00 Monthly Part Time. Retire
in 12 Years on $1,000, Per Month P us
$250,000.00 Cash! Practically No Invest-
ment, $2.00 Brings Valvable Details. 0f-
fer Limited! H. Hann Co., Dept. PM174,
Box 6, Bradley, lllinois 60915.

SCIENTIFIC Massages: Big Earnings un-

crowded profession, Learn re time at
home. Diploma awarded. Free catalog.
Write: Anderson School, Dept. A-1C,

Princeton, lllinois 61356.

MINI-COURSE On Rummage & Garage
Sales, Big Profits, Guaranteed—3£3.00.
Kennedy, 122 4th No., Onalaska,
Wisconsin 54650.

ENTER The World of Import-Export.
Start From Your Own Home. Learn How—
Fast! Ideal Export Items, Foreign Suppliers,
Revea'ed in Report. $1.50. Downtown,
l?g ;mspent Park West, Brooklyn, N.Y.
11215,

WE BUY NEWSPAPER CLIPPINGS of Wed-
di Announcements for 51.00 each.
|n2%m::t+uns $1.00. Clippings, Box 741PM,
Gatesville, Texas 76528.

START Easy Business at Home: Mail-
order, imports, wholesale . . . Money-
maki Secrets Revealed! Free informa-

tion. Warld, Medina, Washington 98039.

METRIC, 5.A.E., U.5.5., Bolts and Nuts.
Also KEY MACHINES and Key Blanks. Be-
come the Dealer in your area Details
£1.00. (Refundable). American Distributors,
Box 12121, Tucson, Arizona B5732.

INTERESTED IN $400 TO $500 PFR

EEX?? New break-through in  NON-
COMPETITIVE field. Repair CRACKED
WINDSHIELDS for Car Dealers in your

area. Be your OWN BOSS, Fabulous earn-
ings from the trunk of your car, $45 to
£60 per hour already earned in the field.
Process GYARANTEED. Send $4.95 for full
details, instructions, and sample money-
making kit to: CHEM-GLASS, Inc. 10195 W.
Coldspring Rd., Greenfield, Wis. 53228.

OLD Comic Books, Medals, Toys, and
Buttons, Are in Greal Demand! Illustrated
Book Tells Where to Buy and Sell. Send
£1.95. Downtown, 179 Prospect Park
West, Brooklyn, N.Y. 11215.

WIN AT POKER—Your next game and
every game. This &|!lmzml$i full length book
telis all the secrets of the pro's. Guaran-
teed or we'll refund your money. Ruch
£2.25 to: Leslie Daymon Inc., Dept. 10P,
Edgemont, Pa. 19028.

SELL Ordinary Sand For $5.00 Pound, |
Do It, So Can You, Details Free. Plan,
1.00. Sanrdco, 3414 Ninth, Ceres,
alifornia 95307,

INVEST In Worlds Fastest Growing Ag-
ribusiness—Hydroponic  Agriculture. Very
mall Investment Receives V High Re-

rns, For Detailed Information. Send
1.50 to USA HYDRO, 41 Taos Circle,

MAKE Extra $25 to $75 Spare Time!
Dnubltu Air %ushiun ﬁmhbt? P:den'sh w“ewsi
en's Line. Dre .
Commissions. 5“::.“ for H'nugelf. iﬁtﬂit
Free. Bronson H-14, Minneapolis,

ountain, Colorado 80817. Minnesota 55408.

HOMEWORKERS Earn up to $150.00 |  ggiy Advertising Ball Pens, Calendars
Weekly addressing salesletters, Details 8 rmi : ”
25¢. Globe Enterprise, Box 2323-PM, | Ad-Speclaities -Sulld Own Repeat Busi-

Newark, N.J. 07114.

HOW TO EARN At home addressing enve-
lopes Rush addressed stamped envelope:
Tatra, Box 273-PM1, Bedminster,
New Jersey 07921.

ADDRESSERS And Mailers Needed! Free
Details! Splendid Opportunity! Deita, Box
24-P, Chaimette, Louisiana 70043.

FREE SAMPLE: FROM SPAIN Flamenco,
Bulifighting Posters, your name printed
on! J.C., Box 2932, AMF, Dept. 9, Miami,
F.a. 33159,

PROFITABLE OCCUPATIONS

FT. SMITH Auction School, Ft. Smith,
Ark. 72901. Resident & Home study.
Yeteran approved,

BECOME A Mortgage Broker. Highly re-
spected, interesting, lucrative prestige
business. For complete information write:
L.‘!Eli:ltﬁeud Box 6284-F, Marietta, Georgia

PLASTERCRAFT!!! Profitable home busi-
ness, Molds available. Details: Lynnette,
6251C Mentor Park, Mentor, Ohio 44060.

Details—Fleming. Dept. A,
6535 Cottage Grove, I:hinign'gusﬂ.

LONG Needed Invention. Want Man_con-
tact Service Stations. Full or Part Time.
Huﬁe Profits. Write Cyclo Mfg., 3816
Dahlia, Dept. 106, Denver, Colo. 80201.

AUTOMATIC Fishooks. Free details. Sam-
ﬁl::. £2.00. Aron, 61PM, Mastic Beach
York 11951.

AGENTS WANTED

EVERY Man a prospect. Refundable sales
kit offer showing line beit buckles, tie
clasps, money clips, cuff links, lapels,
identification badges, individualired 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.
PRINTING, Advertising Salesmen—Ex-

cellent moneymaking sideline selling De-
calcomania Name Plates, small guantities.
Advertising Specialties, sign letters. Free
samples. Ralco XL, Boston, Mass 02119.

SHARPEN—Scissors, Pinkers. Light, com-
pact equipment. Supplies. Blackhawk's,
Sheldahl, lowa 50243,

HOW To Make Money Writing Short Par-

agraphs, Information Free on ““Home
Studies in  Writing"”. Barrett, Dept.
C-27-C2, 6216 N. Clark, Chicago GOGED.

BAKE New greaseless doughnuts in

kitchen. Sell Stores. Free Recipes.

Michael Ray, Waseca, Minn, 56093.
“CENTRAL Vacuuming' by Wanda Mig.
Okla. 73529. Details

Co., Comanche,
$1.00.

YOUR Own business. Used Suits $1.50;
Overcoats 65¢: Mackinaws 35¢: Shoes
124¢; Ladies’ Coats 30¢: Dresses 15¢.
Enormous profits. Catalog Free. Nathan
Portnoy Associates, 2109-AA Roosevelt
Road, Chicago. Illinois 60608.

SUPPLY Business and Industry with over
30,000 Items of Office Supplies, Machines
Furniture and Equipment, Part or Full
Time. Good Commissions. Three Outfits
available, Small refundable deposit re-
quired. Write for complete (easy money)
Information. Oseco, 3505-TPM  Elston,
Chicago, 1ll. 60618.

SALESMEN—DISTRIBEUTORS

PUBLICATIONS for local wholesale
distribution, higher profits. Details,
sample. %1 refundable. Publisher

404 West Jefferson, Springfield, 1llinois
62702.

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. No investment. No collections
or Deliveries. On-the-spot commissions.
Big Free Sales Kit Samples hundreds items
used lh'llff by businessmen. Merchandise
bonuses for you. Build profitable repeat
business. Start now. National Press, Dept.
488, North Chicago, 11, 60064.

SAILBOAT Kits Sales—Now's the time
to get into the Hottest part of the boom-
ing Marine Industry! No Competition, ex-
clusive Territory, Modest Investment.
Luger Boat Kits, t. DL-PM. 3800 West
Hu‘:nwav 13, Burnsvil e, Minnesota 55337.
Telephone: (612)-890-3005.

HERTEL Exclusive Reference Bible! Big
Profits! Startling 3-Dimension Cover! Dem-
onstrator, Supplies Furnished. Top Com-
missions Plus Extra Bonus Earmings! Free
Outfit. International Book, Dept. PM, Box
118, Wichita, Kansas 67201.

AN OHID 0il Co. offers Plenty Of Money
lus cash bonuses, fringe benefits to ma-
ure individual in your area. Regardless of

experience, airmail W. 0. Read, Pres.,
American Lubricants Co., Box 696, Dayton,
Ohio 45401.

EARN MONEY IMMEDIATELY. Zell na-
tionally-Famous Knapp Shoes part-time or
full time. High cash commissions immedi-
ately plus bonuses monthly, benefits. Your
own hours, your own business. No invest-
ment. Free selling and training kit. Lowell
Harris, Dept. M-1, Knapp Centre,
Brockton, Mass. 02401.

BEAT HIGH LIVING COST—Take Orders
for America’'s Finest Shoes from Friends,
Neighbors! Ea?. Profitable. No Experi-
ence Needed. Selling Outfit Free! Mason
Shoe, K-972, Chippewa Falls, Wis. 54729,

WANTED: Auto Tune-Up Men Start Home
Operated Business. No Invesiment Re-
aa:’red, Free Details. Write: Mileage

sters, 31 Burlington Road, Bedford,
Massachusetts 01730.

PERSONALIZED PHOTOD STAMPS. Easy

Sales, low cosl. 300% profit. Free sales
rtfolio. Photo Postermatic. Inc.. East
ovidence, R.1. 02914.

MAKE MOMEY IN SPARE TIME. As a sub-
scription sales representative for leading
national magazines, YOu can earn generous
commissions while learning the art of sell-
ing. Instructions and supplies will be sent
to you free. Send this ad with vour name
a address to: POPULAR MECHANICS,
Room 11070, 250 W. 55th St. New York,
N.Y. 10019.

—i“ PLOYMENT INFORMATION

OVERSEAS JOBS—Now Hiring, 103 Coun-
tries, All Occupations, High Pay, Free
Trainsim:;tatli‘un. Tax E&ﬂueéits."ll_:'lﬁpt Com-
puterize eports—32.00. WORLD,
International Airport, Box 90802-E, Los
Angeles, California 90009.

I0B Hunt with a Perfect Fesume, onlv
$3.00 Send Check To: THE PERFECT
15{5};?!. P.0. Box 1330, New York City

AUSTRALIA—NEW ZEALAND WANT
YOou ! ! ! 50,000 Jobs! Paid Trans
tion! Latest Information and Forms. $1.00.
;3;1&:;. Box 3623-E, Long Beach, California

(onlinwed on nert page)
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EMPLOYMENT INFORMATION
(Continwed from preceding puge)

CIVIL SERVICE Offers Good Pay, Secure
Future. Free Details, P.W. Pho ng’nshz.
Box 562, Oak Ridge Station, Royal Oak,
Michigan 48073.

AUSTRALIA Most Comprehensive Infor-
mation. Jobs, Paid Transportation . . .
from Americans now living in Australia . . .

.00 for Brochure. Ausco Inquiry, Box

. Burra 5417 South, Australia.

WANT a job in Alaska? Send $2.00 for
four potential employers and applications.
Send your interest and check to: BearPaw
Mountain Distribut Box 10069, Dept.
C-A, Fairbanks, Alaska 99701,

RESUME_Kit, Part of Your Job Cam-
ign for Better loyment—%$6.00. Life
ncounter  Kits, 1 Market Street,
Annapolis, Maryland 21401,

AUSTRALIA Needs You! 25000 lobs!
Transportation_ Paid. Latest information,
Immigration Form. $1.00. ADCO, Dept.
174, Box 976, Ft. Lauderdale, Fla. 33302,

FLORIDA: What goes on in the Winter?
The best way to find out is to read the
Classified. Thirty pages of Florida classi-
fied sent postpai unl; $1.00. Snowbird,
Box 408, Rensselaer, N.Y. 12144.

FLORIDA Employment Information Book-
let. $1.00! Sunshine, 4512N Jamaica,
Tampa, Florida 33614,

HELP WANTED

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. De-
tails 25¢ and Stamped Envelope. Deeco-
é!‘{ébgﬂm: 9308, North Hollywood, Cal.

OVERSEAS EMPLOYMENT . .. Australia,
Europe, South America, Asia! All Occupa-
tions!  $700-83,000  monthly!  Write:
Employment International, Box 29217-AA,
Indianapolis, Indiana 46229,

REAL ESTATE AND FARMS

tion! Over S 500 proLves Big s g
ion! Over 5, roperties described, pic-
tured—Land, Farms, Homes, Businesses—
Recreation, Retirement. Selected Best
thruout U.S.! 74 Years' service, 670 Of-
fices, 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 5. Dearborn, _Chicago Il
60603: 150-MX N. Santa Anita, Arcadia,
Ca 91006.

IDEAL S5-ACRE RANCH. Lake Conchas,
New Mexico. $5475. No Down. No Inter.
est $40/mo. Vacation Paradise. Good In-
vestment Free Brochure. Ranchos, Box
2006YB, Alameda, California 94501,

ARIZONA: Level 144 acre lots, in rural,
farming area. $1,100, terms, Mrs. Anne
Conlin, Glenarm Land Co.. 2233 No. 7th

St., Phoenix

CENTRAL Ontario—Choice 640 acre
slzagrtmen's aradises still available—
£20.00 plus $6.50 taxes yearly. Maps, ple-
tures. $2.00 (Refundable). Information
Bureau, Norval 4, Ontario, Canada.

FREE Catalog! PHOTOS! Coast to coast
farms, business, retirement. All types,
sizes & prices, SAFE-BUY Real Estate,
Box 589-PM, Little Rock, Ark. 72203,

$1 ACRECanadian border—hundreds
campsites, islands, farmlands, directly
from tax authorities. (Non-profit). Lists,
photographs mailed. Register, Room 10,
110 Church Street, Toronto 1, Canada.
208
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BOILING Sprin
est Real Estate

Lakes—America's Great-
lue, 15 acre vacation or
retirement homesites unlr $995 cash
grﬂ:n. Ten-year terms available. Money-
ack inspection iquarantu. Carolina coast
multi-millien dollar, 14,000 Acre develop-
ment. 50 fresh water lakes, private ocean
beach, golf course, motel, and country
club. Free literature. Depf. |-S, Boiling
Spring Lakes, North Carclina 28451,
(Registered under Federal Land Sales act
but not offered to residents of states
requiring separate registration.)

CAMADIAN Vacation lands: Full price
$385.00. 40 acres. $10 month. Suitabie
cottage sites, hunting, fishing. invest.
ment. Free information. Land Corporation,
%}'E&E Bathurst, Downsview, Ontario,

anada.

$1.00 ACRE! USA and Canada. Lists,
photographs mailed. Government Lands,
'ﬁgﬂ 5 elaware Ave., Buffalo, New York

“A"™ FRAME CABIN. $500. Material.
Purchase locally. Eomrrietllr illustrated
instruction manual & material list: $2.00.
Moneyback Guaranteed. Order Plan #1927
from ‘“‘Dependable Progucts”, Box 113,
Vista, California 92083,

“A" FRAME Cabin. 1184 square feet:
$1950. material. Purchase locally. Com-
plete plans, illustrated instruction manual
& material list: $5.00. Moneyback guaran-
tee. Specify plan #1601, “‘Reliable
gzmduuﬁgcts". Box 597, San Marcos, California

6 VACATION HOMES You can prefab from
360: “A"-Frames—Gambrels—Mansards.
lustrated booklet features Pan-L-Fab
method, floorplans, elevations—$3.50.
OmniMarketing, Inc., 5444 Bay Center
Drive, Tampa, Florida 33609,

“A" FRAME_ Study Plan 50¢. Family
Et?ggsll! Box 251, Westfield, Mew Jersey

GOVERNMENT LANDS FROM $7.50 ACRE!
Uar:at:nmn&"}‘armm&"lnmstmant! Exclu-
sive “GOVERNMENT D BUYER'S GUIDE"
. . . Plus “LAND OPPORTUNITY REVIEW™
listing lands throughout U, §. Send $1.00.
Surplus Lands, Box 6588-AA, Washington
D. C. 20009,

SURPLUS Forest, Mountain, Desert, Wa-
terfront Land. Neglected Esfates, Farms,
Groves, Cabins. Throughout United States,
Canada, Mexico, Low prices. Easy terms.
Free list. Box 6498, Dept. 46, Santa Ana
California 92706.

CANADIAN LAND FROM $25.00 AN ACRE
CHOICE. Properties available across Can-
ada. Low monthly payments, Ideal for
farming, cottages, hunting, fishing, Free
Catalogue Canadian Estate Land De,t:t.
PMC1, 286 Lawrence Ave. West, Toronto.
Ont., Canada M5M 1B3.

FREE . . . NEW . . . BIG . . . SPRING
Catalog. Hundreds of t;u_E Real Estate Values
Coast to Coast! UNITED FARM AGENCY,
EH-II;M West 47th St, Kansas City, Mo,

CANADIAN Land:  $285.00, $10.00

Month. Free information. Vacation Acres,
7771-A Bernard, LaSalle, Canada, HEN 1V&

ARIZONA—Beautiful 215 acres, $1500,
easy terms. For investment, retirement or
vacation. Excellent fishing & hunting. Col-

orado River-Kingman area. Ev King,
Broker, 202-M East McDowell Road,
Phoenix 85004,

FLOWERS, PLANTS &
NURSERY SUPPLIES

b <

LEARN I_andsll:apiné and the gruwinra{ of
plants. Start a profitable business part or
full time. Free information without obli-
ation. Lifetime Career Schools, Dept.
-618, 2251 Barry Avenue, Los Angeles,
California 90064,

COMPLETELY LANDSCAPE Your Home for
Absolutely Nothing! Patio Included, Free
Details. MAX, Dept. 1A1, 1701 O'Possum,
El Paso, Texas 79927.

CONSTRUCTION PLANS,
BELUEPRINTS

HOME CRAFTSMEN

101 PATTERNS of Smart Gifts, Novelties,
Shelves, Action Windmills, plus “Make
Money lig Sawing!" $2.00, Mastercraft,
J5M, 7041 Olcott, Chicago 60631,

VEMNEERS, Inlays, Veneering Supplies,
Etc! Send 25¢ for Catalog. Morgan,
:g%i{nl Box 18169, Louisville, Kentucky,

POPULAR MECHANICS MASTER SHOP
GUIDE. Greatest product offered to a man
with a workshop. All information printed
on heavy boards, punched and ready to
hang above his workbench. Covers wall
fasteners, nails, screws, bolts, twist
drills, abrasives, lumber, moulding pat-
terns, plywood grades, hardboard, dry-
wall n'luml:lingo supplies, electrical sup-
plies. Plus information on score of other
subjects, Send $3.95 to: POPULAR ME-
CHANICS, Dept. HE, 224 West 57th Street,
MNew anl':, Mew York 10019,

CABINETMAKING MADE EASY And “‘How
to Make Formica Counter Tops." Two ex-
cellent fu]des let you build kitchen cabi-
nets and counter tops like professionals.
Extraordinary guides bring master crafts-
men's shortcut methods. Satisfaction guar-
anteed. Write: Japs, 126-P Seventh North,
Hopkins, Minn, 55343,

CATALOG FULL SIZE FURMITURE PLANS
—351.00 Refunded with first order. Tradi-
tional. Early American, over 150! Furniture
Designs, 1425 Sherman, Dept. CP-74,
Evanston. lllinois 60201,

ORNAMENTAL [RON WORK. Beautiful
scrolls  with  inexpensive professional
bender. Modular segments, Details Free.
Eus:hfini Box 472, Woodland, California
5655,

WORKBENCH And tool panel anyone can
build. Complete with material list. $1.00.
Way-Mar, 58 Underhill Road, Scarsdale,
New York 10583.

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. Japs, 126-FM
Seventh North, Hopkins, Minnesota 55343,

HOUSE EXPANSION PLANS And detail in-
struction book provide anything from an
extra room to 1000 s/f addition, Build
what you need at I:u‘u do-it-yourself say-
ing. Book with 1 se working blueprints
$14.50! With 4 sets (required by contrac-
tors) $20.00. Money-Saver Projects,
Box 303-44B, Chappaqua, New York 10514,
Information available.

HOME Building secrets exposed by pro-
fessional engineer and builder. Booklet
£3.00 postpaid. Moesel Enterprises,
Frenchtown, N.J. 0B825,

LOG CABINS

BUILD Log Cabins, Rustic furniture,
Fireplaces!! Complete manuval $3.00 . . |
“A" Frame plans, $2.00 . . . Guarzn!aaﬂ.
. . . Beels, 956 Springdale, Atlanta,
Georgia 30306.

“CABINETS FOR THE HOME"—Build

ur own cabinets and counter tops with
{r?'rs guide from a professional in the field.
Write: Tucker, Dept. 148, 1717 Hollandale
Road, Richmond, Virginia 23233,

UNIQUE CEDAR CHESTS 3'-8" x 18" x 20"
Used for storing valuables, clothing, and
tools. Plans §2.00. L. Weist, 3317 5. New
Jersey, Indianapolis, Indiana 46227,

DON'T BUY TOYS Make them! Wood-
working plans, kits, supplies. Free cata-
log. Wooden Toy Plans—PM, Box 443,
Antioch, California 94509.

WO00D—Domestic and Imported Hard-
woods! 3500 _Items! Clock, Musical Instru.
ment Kits. Taols . . . Discount Prices!
Hard-to-Find Hardware. 144 Page Catalog,
50¢. Craftsman, Dept. AX-14, 2729 Mary,
Chicago, Illinois 60608

(Confinued an nert page)




HOME CRAFTSMEN
(Continsed from preceding poge)

BRIAR Blocks for Smoking Pipes. Pimop,
Box 59211, Chicago, H.Iim:lllsgﬁlilﬁpe . M

WORKBENCHES. Superior Construction
by Swedish Craftsmen. Seasoned Hard-
wood, Dovetailed Joints, Shoulder and Tail
Vices plus other Remarkable Patented Fea-
tures. Attractively Priced. Immediate De-
livery. Regquest free lllustrated Brochure.
School Products Company, 312-M East
23rd. Street, New York. New York 10010.

AMAZINE New Solar engine you can
make, lllustrated instr ns 5.00.
Eﬂmnﬂ. 2350 w4Tth, Denver Colorado

COLDS! One After The Other Until Two
years Ago. No Head Colds Since! Infor-
Eajtlgfun 1&%“' R. Box 3691, Santa Barbara,

alif. .

AUTD Repair Book. Hil'.innl"'ﬁ Known
Auto Expert Shows how to Save Hundreds
of Dollars. $1.95 Plus 50¢ Postage.
Powers, 4033 W. 109th, Oak Lawn, Il

MIRACLE MARKER. New device easu{
and accurately marks DIuFin and ligh
switch openings on paneling and sheet-
rock. $1. ggﬂ Bar F Enterprises, Dept.
C, 2527 Litchhield, Wichita, Kansas 67204,

SOLAR POWERED HEATING SYSTEM.

Plans, drawi information. New homes
or old. Save $Hundreds annually. $10.00
M.D. Global Dynamics Enterprises, P.0.

Box 711, Lebanon, Missouri 65536,

BUILD YOUR OWN DECORATOR CLOCK,
Four illustrated plans and materials lists,
25¢. Westbury_ Designs, Box 35304,
‘Houston, Texas 77035.

BIRD HOUSES For Fun and Profits. 20
Projects And Plans. $%1.00. Infoco-P1,
Box 34260, Washington, D.C. 20034.

HOME REMODELING

BUILD THIS ALL-IN-ONE DIVIDER. Hi-Fi,
storage and seating all combined in this
handsome home entertainment center.
Photocopy of article as it appeared in P.M.
shows you how. Price 85¢. Send orders to
Popular Mechanics. Dept. HE, Box 1014,
Radio City, New York 10019.

DO-IT-YOURSELF

EXCLUSIVE BRAZILIAN CHAIR. You can
make this Brazilian Colonial Wooden Fold-
ing Chair, called a “'‘Banguinho™ in Spare
Time. Created by Wood Craftsmen. Bril-
liant, Simple Techniques, Unique Design
is Perfect for Additional Seating, Indoors-
Outdoors. Everyone loves them! Plans for
Building this Amazing Seat Drawn in Full-
est Detail. Includes Material Specifica-
tions, Technical Drawings, lllustrations,
Step by Step Instructions for Cutting and
Easy Assembly. Be First in your Neighbor-
hood to Build One, Save many Doliars,
Satisfaction Guaranteed. Complete Plans
$2.00. Bridlewood Enterprises, 2315
!aul&lﬂasr Bivd., Colorado Springs, Colorado

SHOCK ABSORBER Recondifioning. Sev-
eral Secret Project Conversions. Brochure
25¢ Credited. V J Enterprises, Box 1922,
Oceanside, Calif. 92054.

TELEVISION ANTENNA: s;gnal Amplifiers,
Traps, Coaxial Cable. Free Brochure,
uSQIfe Electronics, Box 2153, New Market
Station, Niagara Falls, New York 14304,

STEAM Engines. Flash, Watertube Bail-
ers, Burners Pictures, Descriptions Draw-
ings, Send $2.00. Now we can supply 17
castings_to make The Old Steam Popcorn
Steam Engine. Travis Tool Co.. Sidney,
lowa 51652.

BURGLAR-FIRE Alarm Supplies and Infor-
mation. Free Catalog, Protecto Alarm Sales,
Box 3574, Birch Run, Michigan 48415.

D.C ARC WELDER From YOUR AUTO
and 12 Volt Battery! Efficient D.C. Weld-
ing to 200 AMPS! No Modification to your
Auto! Use Anywhere you Drive vour Auto!
Detailed Instructions $2.00. Basic Weld-

inq Kit £19.00. Instructions Included (12V,
Battery not Included). Bitek Industries,
Dept. C, Box 404, Inyokern, Calif. 93527.

WIND Turbine Electric Power 110V,
$£500.00, lllustrated Instructions, $£5.00.
Guaranteed. Homecraft, 2350 W 4T7th,
Denver, Colorado BO211.

SAVE HUNDREDS OF DOLLARS! Auto Ex-
pert shows how easv it can be. Send $1.95
now for AUTO REPAIR BOOK, Wallingford
House, 114A Possum Hollow, Wallingford,
Pennsylvania 19086,

60453,
: RED Barn Plans. 12'x20". $2.50. ).
Clark, Rt. 1, Marengo, Ohio 43334,

1400 TATALOGS Listed and Described
Sources for EVERYTHING Imaginable!
Rush $2.00. MASTERLOG, Box 24413-YA,
Oakland, California 94623.

CONVERT MOWER Engines into air com-
pressors. Write: Showalter, Box 409,
Abilene, Kansas 67410.

“HOW To build a Barrel Aquarium.'
£1.00. Guaranteed, Abelco, Dept. AP.B.,
g&g Poinsetta, Manhattan Beach, Calif.

REPAIR  MINIBIKES, LAWNMOWERS,
BICYCLES, Sewing Machines, Auto En-
gines, Mazda/Wankel, Motorcycles, Magic,
boats. Over 100 How-To-Books. Free Bro-
chure. Mastercharge accepted. Sincere.
Box 10422, Phoenix, Arizona, 85064

WALL-SIZED TV . . . Build a TV Projector
for under £15. Free Details: Macrocoma,
?E;?-C?M. Washington Crossing, Penna.

ARTS AND CRAFTS

CLOCK KITS, MOVEMENTS, CRAFT HARD-
WARE., Catalog 25¢. Newport, Box GB48A,
Burbank, Calif. 91510.

“GETTING Started in Stained Glass™
25¢. Whittemore, Box 2065Y. Hanover,
Mass. 02339.

_ FREE LITERATURE For sculptors show-
m:F 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-
ber. Sample and catalogue 10¢. Wooley
Company, Box 29-B, Peoria, Illinois 61601,

HYDROMOLD RX for Plaster Crafts. stat-
wes, jewelry etc. The most precision
method of making temporary molds ever
developed. Makes 32 0ZS. Enclose $4.00.
Send to: Western Laboratories, P.0. Box
349, Fresno, California 93708. Laboratory
approved.

CREATE Useful, Decorative Items for Fun

and Profit with Space Age Plastic. Com-
jete Guide %2.00 Guaranteed. Ableco,

ept. APA 616 Poinsettia, Manhattan
Beach, Calif. 90266.
LAZY? Produce Portraits in Seconds.

Jiffyportrait (PMA, 2830 Gaffey, San Pedro,
Calif. 90731.

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

FREE Binocular, Riflescope cataloz. Dis-
count sale. Save 5N%. Free gift with
grder. Write: United Binocu'ars, BN-T908,
9043 So. Western, Chicago 60620.

MAGNIFIER SET, Plastic. Includes 2X-
5% Combination, 3X, 4X, Bug-box, 5X, 10X
and 15X Louoes. Many uses. £3.95 check
or money order. Plastecs, Box 1BB-M,
Webster, Mass. 01570. Mass. Residents
Add 3% Tax.

TELESCOPE (Reflectors) Complete Kits.
Other accessories, request free Literature.
Criterion Manufacturing, Dept. PM 48,
Hartford, Connecticut D6101.

CAMERAS AND EQUIPMENT

PHOTOGRAPHY for pleasure or profit.
Learn at home. Prutlplfal basic tralllnl 3
Long established school. Free bookl
La Det.lzlﬂ-otzﬁml? ll‘r'?ﬁ?%s
e, Dep . Mundelein, no
Gﬁo.lhnmn study school.

PHOTOS AND PHOTO SUPPLIES

OPERATE YOUR OWN “DAGUERROTYPE™
STUDIO. Cash in on the nostalgia boom

with instant portraits on silver and gold.
Minimum equipment needed, high profits,
lots of fun. experience or darkroom

required. Ask for Bulletin D-1. Rockland
Colloid Cna:. 599 River Road, Dept. M-1,
Piermont, N.Y 10968.

SELL Your Photos. Report Tells How,
Where. Color Slide Markets. Send $1.00.
James R. Salter, Dept. 2174, 162 Calvert
Blvd., Tonawanda, New York 14150.

PHOTO FINISHING

CAMERA FANS! Expert photofinishing
by one of Country’s largest labs at lowest
prices. Fast service and free “Foto-Fan"
Stamps you quickly redeem for valuable
Photo Supplies. 8MM Kodachrome $1.29:
8 Exp. Kedacolor $1.79; 35MM Kodachrome
20 Slides $1.39; 8 Exp. Black White 69¢.
Satisfaction guaranteed. Send exposed
film or request fres mailers, complete
Price List and Gift Catalog. Direct Mall
Eﬁﬂ% Box B8352-PM, Pittsburgh, Pa.

COLOR SLIDES

35SMM COLOR Slides, 10,671 Individu-
ally Sold, described encyclopedia catalog,
25¢. Wolfe Worldwide, Dept. 14-14, Los
Angeles, Calif. 90025.

GAF COLOR Slides 10,000 U.S. and for-
eign subjects. Catalog 25¢. WORLDWIDE
SLIDES (PM-2) 7427 Washburn So.,
Minneapolis, Minn. 55423.

MOTION PICTURES AND
SOUND EQUIPMENT

SUPER B. 8mm, 16mm, 35mm, BEW and
Color Film, Supplies, Processing Equip-
ment. Send 25¢ for 84-page catalog re-
fundable with order. Superior, 448 N.
Wells, Chicago 60610,

CLASSIC BMM. MOVIES . . . 35MM,
2"x2" Color Slides. . . . largest selection
anywhere! Siient classics, comedy, his-
tory, sport, news, documentaries, fea-
tures, others! 16MM films also Free cat-
alog. Blackhawk Films, 690 Eastin-Phelan
Bldg., Davenport, lowa 52808.

EMM—SUPER 8—16MM MOVIES! Big-
gest Selection! Lowest Prices! Free Cata-
log! Cinema Eight. Box PM, Chester
Connecticut 06412.

FREE Catalog—8mm-16mm—Top Manu-
facturers—G & G Film Library, Box 321,
Syosset, New York 11791.

UNUSUAL Movie supplies. Free circular,
Eﬂrl.zd?ih Holly, Kansas City, Missouri

MAGALDE! Unigue Catalog: BMM-16MM
Movies, Original Movie sters! Send
Stamp. Box 3M, Austin, Texas T8703.

SUPER BMM, 16MM, BMM Sound and
Silent Classic Films. Free Catalog. Niles,
1019-PM, So. Michigan, South Bend,
Indiana 46618.

RADIO, TELEVISION AND
HAM EQUIPMENT

36¢ RADID & TV Tubes. Free catalog.
Cornell, 4213-17 University, San Diego,
California 92105.

GOVERNMENT Surplus receivers, trans-
mitters, sn rscopes, parts. Catalog
25¢. Meshna, ant, Mass. 01908,

GIANT Canadian Electronics Surplus
Catalog. $1.00. Etco PM, Box 741,
Montreal.

FREE! FREE! BARGAIN BOOK. Central
Camera Co., Dept. 311, 230 5. Wabash,
Chicago, 111, 60604,

{Continued om nert pagel
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RADIO, TELEVISION AND
HAM EQUIPMENT
(Conlinued from preceding page)

RESISTOR Color Coder 50¢. Morvex
Co., 3920 Larkin St., Norfolk, 'd'af 23513,

HEAR Police/Fire Dispatches, Catalo
Shows Receivers; Exclusive Directories o
“Confidential” Channels. Send 8¢ Stamp.
Communications, Box 56-PM, Commack,
New York 11725,

WALL-SIZED TV . . . Build a TV Projector
for under $15. Free Details: Macrocoma,
?ﬂgﬁhﬂ Washington Crossing, Penna.

SAVE Money on parts and Transmitting
—receiving tubes, Foreign—domestic.
Send 25¢ for pgiant catalog. Refunded
first order. United Radio Company, 56-PM
Ferry Street, Newark, N.J. 07105.

HIFI TAPES, RECORDS
AND ELECTRONICS

OLDIES 45 RPM Original Hits—Catalog
50¢. C&S Record les, Box 197,
Wampsville, New York 13161,

FREE Cataiogues, 2000 hard to find un-
usual records. Rose's Records, Box 7216,
Lowsville, Ky. 40207.

FREE Catalog—Electronic Kits—Ampli-
fiers—Preamplifiers—Psychedelic Strobes
—3SCA  Adaptors—Color Organs—Digital
Instruments—~Guitar Amplifiers. FREE Sub-

scriptions., SWTPC, Box PM32040. San
Antonio, Texas 7B284.
TAPES—8-Track—Low as $1.10 Each.

Free l:aia!n}g—&ﬂﬂ Top Titles. Send Post-
card. GemTone Industries, Box 57220,
Dept. PM. Los Angeles, Calif. 90057.

ORIGINAL RADIO BROADCASTS Catalog,
$1.00. Radio Vault, Box 9032, Wyoming,
Michigan, 49509,

B-TRACK Tapes » Catalog free, C. Bolton,
gﬁﬁgm Ave., So. Sioux City, Nebraska.

EASY To Play And Make, Quality Dulci-
mers, Banjos, Thumb Pianos; Instruments
And Kits. Can Be Profitable Hobby. HERE,
Inc., #P, 410 Cedar Avenue, Minneapalis,
Minn. 55404.

ELECTRIFY Player Pianos, Pump Organs
l:[uiclti{i Inexpensively with Lee Silent Suc-
tion Units. Write: Lee Music, S525F
Venezia Avenue, Venice, California 90291.

30% TO 50% DISCOUNT! Any Model:
Guitar, Amp, Drum, Banjo, Dobro! Free
Catalog! Warehouse-P41, Box 11449, Fort
Worth, Texas 76109.

POEMS wanted for songs. Nashville
Music Productions, Box 40001-P, Nashville,
Tennessee 37204.

VIOLIN And Guitar makers—send for
latest Free Catalogue of woods & ac-
cessories, International Violin, PM1, 414
East Baltimore St., Baltimore, Md. 21202.

WHOLESALE! Professional Guitars, PA
Systems, Altec Speakers, 240W RMS Am-
plifiers. Free Catalog. Carvin, Escondido,
Calif. 92027.

RECONDITIONED Accordions for sale—
Save $35, 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. Free
brochure PM. Accordion-O-Rama, 874
Broadway, N.Y.C. 10003,

GUITAR, Banjo, Violin, Mandolin Making
Materials, Accessories, Books, cmrnvhzﬁm
g:iltfg Center, Box 15444, Tulsa, Oklahoma

LEARM Banjo. 5-String Bluegrass. No
music. Makes learning easy. Free details,
%&Ech. Box 25-M, Marietta, Georgia

PIAND TUNING Made Eas& Manual and

all Necessary Tools, only $22.50. Ten-Day
Money-Back  Guarantee. Details Free,
Stamm Industries, 817 West Lovell,

Kalamazoo, Michigan 49007.

TAPES B-Track $24.00 Dozen. Roc
Country, Soul, Religious. Catalogue 50
Refundable. ). Hood, 1051 Wesley ODr.,
Marietta, Georgia 30060.

FREE—Fully Ilustrated Music l.':atalo%.
Accessories, Instruction Books, Repair
Parts. Marina Music, Box 718-C, Marina
Dzl Rey. California 90291.

CRYSTALS—wholesale for Police-Fire
gclant% PMC Co., Box 1403, Pawtucket,

IF YOU record cartridges or cassettes
ou'll want to be on our mailing list.
LAYTRADE, Box 5562, Toledo, Ohio 43613,

MUSIC AND MUSICAL
INSTRUMENTS

COUNTRY Music Hits of the 50's. 8
Track Taga $4.75. House of York, 2360
Loucks Rd., York, Pa. 17404,

FREE Brochure!! Learn to Sight-Read
Music _ Rapidly. R-Kay, 6825 West
;ll;%jas:ppi. =6, Dept. G, Denver, Colorado

YOU CAN PLAY PIANO BY “EAR". Write
for Free Proof and Introductory Bonus Of-
fer. Schin, 5090 Dobrot, Central Point,
Oregon 97501.

imm!lgérnshﬂf Men and Wﬂm nea;ied
med y for good payin 5 a5 elec-
tronic assemblers. Learn tﬁis fascinatinﬁ
occupation in your spare time throug
home sh.ndir. No complicated theory or
math. No high school education necessary,
Write for free details. Motivation Schoaols,
Destl.a P-6, 2210 W. 34th, Houston, Texas

ACCORDIONS And Amplifiers! New—
Used. Cordovox, Excelsior—Top Makes!
?a'n‘. to 50%. Direct factory dealer. Terms.

rades accepted. 5 day home trial. Free

Catalog — Discount prices. Write:
Accordions Unlimited, Dept. R, 3147 North
Luna, Chicago 60641.

SWISS Finest Music Boxes. Movements.
Spielman, 55 West 42nd, New York 10036.

210 POPULAR MECHANICS

ACCORDION  Manufacturing, 68456-P
North Avenue, Chicago, Illlinois 60635,
Concertina, Chromatics, Heligons, Hohn-
ers. New, Used. Tuning, Repairing. Whole-
sale Catalogs Free,

FREE Guitar Music Catalog! Aloha
Mhers. Box 20374-PM, Dallas, Texas

GUITAR MAKING BOOK & TOOLS.
Overholtzer, 618 Orient, Chico, Ca, 95926,

KITS! Build dulcimers, Puitars. balalai-
kas, thumb pianecs, harps. From $2.95. Fin-
ished dulcimers from $19.95. 8665 West
13th Avenue, PM, Denver, Colorado 80215,

LEARN to play the guitar the easy way!
Free details. MAX, Dept. 2Al1, 1701
0'Possum, El Paso, Texas 79927,

CASSETTE  Popular Piano Course. In-
stant Self Teaching Method, Guaranteed.
Chords, Improvisations, Theory, $7.95,
Music, Box 128, Milfard, Ohio 45150.

PIANO Tuning Revealed! Free Detalls.
Egnutm Box 22005N, Phoenix, Arizona

NINETEEN ORGAN LESSONS  $5.00.
LENINA PUBLISHERS, 1589 KINGSLEY,
MOUNT CLEMENS, MICHIGAN 48043,

EXCELSIOR'S Super Market Values, 25
Accordion Models
Catalogue and Details. Receive Free
YanDamme Book. Excelsior 333 6th Ave.,
New York, New York 10014.

WHOLESALE. Musical Instruments—Ac-
cessories. Allied, 573 Route 17, Paramus,
New Jersey 07652,

30% + DISCOUNT. Name Brand Musical
Instruments. Free Catalog. Continental
Music, P. 0. Box 3001, Dept. D, Garden
City, New York 11530.

PLAYER Piano Rebuilding—get details
from: Vestal Press, Vestal 11, N.¥. 13850.

including Electronic |

30% DISCOUNT Name Brand Musical In-
struments. Free Catalog. Freeport Music,
455F Route 110, Melville, N.Y. 11746,

EDUCATION AND
INSTRUCTIONS

. FINGERPRINTING—Investigation. Excit-
ing, secure career. Learn at home. Free
book. State age. Institute of Applied
science, 1920 Sunnyside, Dept. 161,
Chicago, Illinois 60640,

WELDING TRAINING Basic and advanced
training for major weldi processes—
Arc, Gas, Pipe, TIG, MIG, plasma. Hobart,
a non-profit school, is accredltudlﬁy
MATTS. Approved Ohio 70-12-0064 4
Write for school bulletin and course
schedule. HOBART SCHOOL OF WELDING
TECHNOLOGY, Box 74, Troy, Ohio 45373.

VETERINARY ASSISTANT—Train at home
for exciting animal care career. Send for
FREE "'Career Kit"'. North American School
of Animal Sciences, Dept. PBCC3, Newport
Beach, California 92663.

DEGREE Program in Electronics Engi-
neering. Our 27th Year! Free Literature.
Cook's Institute, Dept. 10, Box 10634,
Jackson, Miss. 392049.

LEARN Auctioneering. Term soon. Free
catalog. Reisch Auction College, Box 850,
Mason City, lowa 50401.

EXTENSION And Post-Graduate Awards
in Philosophy, Art, Sciences, Botanic Med-
icine, Humeonathif. Radionics and others.
30 subjects. Curricular free (airmail $1.00
refundable). Registrar, Sussex College of
Technology, Highfield, Danehill Sussex,
England.

VENTRILOQUISM—Profitable Hobby or
Career! FREE newspaper and Home Course
Scholarship. Maher, Box 9037PI, Denver,
Colorado 80209.

RELIGIDUS VOCATIONT Write: Church Of
Holy Lifaht Inc., P.O. Box 4478, Pittsburgh,
Pa. 15205.

USED Courses! Books Catalog 10€.
{Courses Bought). Lee Mountain, 'Plsggﬁ,
Alabama 35765.

AUTDSUGGESTION. slaan-laaming head-
guarters! Tapes, records, books, Gigantic

catalog free. Research  Association,
Box 24PM, Olympia, Washington 90851.

DETECTIVE Course. Free Information.
Universal  Detectives, Box  8180-F,
Universal City, California 91608.

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, Tvpewriter Repair
School, (homestudy), Dept. 3310-14,
Little Falls, New lersey 07424.

PIAND Tuning quickly learned with
home study course. Diploma_ granted.
American ?uninF School, 17050 Telfer Dr.,
Maorgan Hill, California 95037.

SHORTCUTS To Success! Highly Effec-

tive, Profitable Short Courses, (75
Choices). Study At Home. Diploma Award-
1] 27th  Year. Free Literature

ed. ur
CIEE-25, Box 10634, Jackson, Miss. 39209.

SERVE God's Ministry. Free Ordination,
?;hllgql“htu“' Box 744, McKeesport, Pa.

USED Courses! Books! List 10¢. Smith's,
luﬂmh'larlhumugh, 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), Dept.
1310-014, Little Falls, New lersey 07424,

DETECTIVE Profession, Easy home study;
free tie-tack or lapel pin, certificate, fu-
ture. Gl approved. Professional Emrﬂﬁ-
Eaturs Box 41345. Dept. CP, Los Angeles

alif. 90041,
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EDUCATION AND
INSTRUCTIONS
{Continued from preceding poge)

COLLEGE Degree at home. Your choice
of subjects incl. Law. Easy tultion plan.
Williams College, 915 Cerrillos Road,
Santa Fe, New Mexico 87501.

ACUPUNCTURE TRAINING MANUALS AND
SUPPLIES CATALOG! Wong, Box 219W,
Toronto, Canada MBM 4Z2.

ORDINATIONS, Lifetime! Church char-
tered 1887! Write! 708 Bragg, Monroe,
North Carolina 28110.

KNOW More, Make Better Decisions,
Earn More, Remarkable new methods, De-
tails, 25 Pages, $2.00. Alsson Press, GRO-E
Hunt, Alcoa, Tennessee 37701

HIGH SCHOOL Eguivalency diploma. Spe-
cial 5 week home preparation. Detais:
Bright Futures, Box 514PMD, Jackson
Heights, N.Y. 11372.

LEARN Asleep or awake! Records, £5,
equipment! Free catalog! Drawer h‘ﬁw.
Ruidoso, New Mexico 88345.

AUCTIONEERING, Resident or home
Study Course. Free Catalog. MNashville
Auction School, 1921 West End, Nashville,
Tennessee 37203.

PIANO Technology—Electronic  organ
servicing, learned easily at home. G. |. Ap-
Brewsd. ree booklet. Niles Bryant School,

t. P, 3631 Stockton, Sacramento,
California 95820.

FOR INVENTORS

OWN Collection agency. “Little Gold
lzlllne!" Franklin Credit, Roancke, Virginia

APPLY For your Own Patent-Kit and Book
19.50. Creative, 3680 Fifth, San Diego,
lifornia 92103.

GAME WARDEN, Government Hunter,
Forestry, Park & Wildlife Service announce
job openings raﬁ;ulurlr, Prepare at home
or outdoor work, good Ear. security. Ap-
proved for Veterans! FREE! “Conservation
Career Kit." MNorth American School of
Conservation, Dept. PBCC3, Newport,
California 92663,

CHILDREN Quickly Taught Mathematics
Facts With Amazing Teachinz Invention.
Price $1.25. Literature Free. Bodega,

Box 83-), San Leandro, Calif. 94577.

SUPERIOR Auction School—Free CataloR
E;nﬁrsm Soon. Box 1281, Decatur, lllinois

FREE Book tells how vyou can learn
camera repair and service. Home study
of classroom. Write today! National
EETH:. Dept. EAD, Englewood, Colorado

FREE Inventors Procedure Check List.
EE&EF“E' Box 566M, Willoughby, Ohio

INVENTORS! FREE BROCHURE LISTING
1,000 CORPORATIONS which may be inter-
ested in your invention. Many well-known
Manufacturers have engaged us to locate
new products. For FREE brochure and in-
formation regarding the promotion of your
invention. contact Wall Street Invention
?ru%ﬁmu. 78 Wall St., New York, N.Y.

PATENT Information $4.00—Martin, P.0.
Box 1412, Tustin, Calif. 92680.

U.S. PATENT Office Searches. 234 Broad-
way, Room 3615, New York 10007. Free
invention certificates.

PATENT lpﬁﬁcaliun Financing. Free

patent searc! plan. Global Patent
Division, 2420 77th, Oakland, Calif. 94605.

SURVEYING PAYS BIG!!"! United States
Department of Labor reports ‘‘openings
for 26,000 Surveyors in next ten years.”
Easy home-study plan_guides you. Send
for Free “‘Surveying Career Kit." North
American  School of Surveying, Dept.
PDC14, Newport Beach, California 92663.

BARTENDIMG-Bar Management Course.
Free Information. Universal Academy. Box
8180-AB, Universal City, California 91608.

AVIATION JOBS—Train at Nation's Larg-
est Aeronautics School for Pilot License,
Helicopter Pilot, Aviation Technician,
Maintenance, Powerplant, Airframe Tech-
nician, Radio Telephone Operator, Aircraft
Accident Insurance Adjuster, Aviation
Electronics or Instrument Technician. In-
dicate if Eligible for G.l. Benefits. Write
for Free *'Career Kit". Spartan Airschool,
international Airport, Dept. PBC14, Tulsa,
Oklahoma 74151.

MOTORCYCLE MECHANIC. Train at home
in spare time. Make good money in motaor-
cycle shop or start own business. Motor-
cycle tools, test instruments included.
FREE *‘Career Kit!" Dept. PBCl4, North
American School/Motorcycle Repair, 4500
Campus Drive, Newport Beach, CA 92663.

COMPETE YOUR HIGH SCHOOL at Home
in Spare Time. Texts Furnished. No
Classes. Diploma., Our 77th Year. Free
Brochure. American School. Dept. X145,
Drexel at 58th, Chicago 60637.

PATENT Searches including maximum
speed, full airmail report and closest pat-
ent copies. Quality searches expertly ad.
ministered 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,

PROSECUTE Your Own Patent Applica-
tion. Al  Material MNecessary—Write:
Inventors Service, Box 3574, Washington,
D.C. 20007.

FREE PAMPHLET: *Tips on Safeguard-
ing Your Invention.” Write: United States
Inventors  Service  Company,
mﬂg{t}genth Street N.W., Washington, D.C.
2 i

INVENTORS: Your ideas and inventions
{patented: unpatented) expertly searched,
developed for commercial appeal and
cash/royalty sales to manufacturers by
professional Invention Developer with ex-
cellent record of experience. B. 5. Indus-
trial Engineering: United States Patent
Office former Patent Examiner. United
States Government former Patent Advisor.
tecond decade reliable service! Member:
United States Council International Cham-
ber Commerce. Free “Invention Record™
and “‘Recommended Protection Proce-
dure.” Airmailed! Write: Ravmond Lee,
Invention Developer, 230P-Park Ave., New
York, New York 10017.

SKYROCKET INCOME! Gain financial se-
curity, presﬂf{s- Learn secrets to wealth.
250 pages inside facts, REFUNDABLE.
Why wait? Only $2.00. Cambridge Studios,
Dept. 25A, 1030 Terminal Tower,
Cleveland. Ohio 44113,

BE A Real Estate Broker. Big Earnings.
Prepare_quickly, easily. npgrmred for Vet-
eran Training. Free Catalog. Weaver
School, 3519-PA Broadway, Kansas City,
Missouri 64111.

WATCH REPAIRING. 35 Lesson Home
Study Course, Free sample. Diploma
awarded, {:hi:aﬁzp School of Watchmaking,
Dept. YA, Fox River Grove, lllinois 60021,

“LEARM Fast as Genjuses!" %3.95! iRe-
fundable!), Castle's, 507-M Fifth, New
York 10017,

INVENTORS—United States Patent Of-
fice Searches, Patent Development Enei-
neering, marketing of inventions—ideas
by Licensed Professional Engineer—Pat-
ent Engineer and United States Patent
Office Former Examiner, Inventions devel.
oped for patenting and marketing. We are
contacted by many manufacturers seeking
to purchase appropriate new products in-
vented by our clients. Send for Free in-
vention Cerlificate and Invention Infor-
mation. Serving Inventors since 1948
George Spector, Licensed Professional
Engineer—Patent Engineer—3615 Wool-
litgatuh? Building, MNew York, New York

SAVE Hundreds. How To File Your Own
Patent Aoplication. Write: Inventor’'s
Guide, 468-G Goodspeed Road, Virginia
Beach, Virginia 23451.

INVENTIONS Wanted Immediately for
mealin!'d Casn or Royalty. Patented,
Un-Patented. Free Booklet Outlines Roy-
alty Rates, Reﬂui;mm. Write Kessler

Corporation, C-51 FI, Fremont, Ohio 43420,
MEEDING Assistance? INVENTION
DEVELOPMENT FOUNDATION, 155 Kent

Street, Ottawa, Canada K1P 5P3.

LEARN high profit inventing secrets.
Exciting new book! Details free! Neotek
(PMBI), 19309 Revere, Detroit, Mi 48234,

INVENTIONS WANTED

INYENTORS! Protect your ideas! Free
“‘Recommended Procedures.” Washington
Inventors  Service, 422F Washington
Building, District of Columbia 20005.

FREE ‘'Directory of 500 rations
Seeking new Products.” For information
regarding developments, sale, licensing of
EF._lr patented/unpatented inventions.
rite: Raymond Lee Organization, 230-N
Park Avenue, New York, New York 10017.

CASH-Royalties for patented, wn-
patented Inventions. Global Marketing
g&g&ge, 2420-G 77th. Oakiand, California

=

WE EITHER sell your invention or pa
cash bonus. Write for details. Universa
Inventions, 28E, Marion. Ohio.

INVENTORS! Don't sell or license your
Invention until receive our offer.
Eagle Development Company, Dept. H, 82
wall Street, New York City LwQub.

HEW PRODUCTS—INVENTIONS—IDEAS
Researched,Developed/Marketed by Pro-
fessional Organization for l:asn;an alty
Sales. FREE EXAMINATION and COMFIDEN-
TIAL REPORT of the Commercial Features
of your Patented/Unpatented Invention.
FREE COPY “How to Safeguard and Mar-
ket Inventions to Industry."” Write:
LAWRENCE PESKA ASSOCIATES, 500-C Fifth
Avenue, New York City 10036.

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.

INVENTIONS MNeeded Immediately for
Manufacturers, For Additional Information

Write Kessler Corporation, C-51IW,
Fremont, Ohio 43420.
INVENTORS, Europe, largest market,

cash advance, tax benefits, 100% protec-
tion. Europatent Marketingservice,
Safirgatan 2, V.Frolunda, Sweden.

MR. INVENTOR: Inventions needed by
manufacturers. Development assistance
and patent searches. Free “‘Proof of In-
vention’ forms and other important infor-
mation. Write: Charles 5. Prince,
Invention Consultant, 509-M Sth Avenue,
New York City, 10017.

PATENTS FOR SALE

AUTOMATIC Saw Sharpener. P.0. Box
119, Portsmouth, Rhode Island 02871.

MANUFACTURING

SMO-CLEAT for Tires Invention for Sale,
Patented 1973. Saunders, Box 109, 3731
%Eh‘ Glenstone, Springfield, Missouri

BUY IT WHOLESALE

400,000 BARGAINS Below Wholesale!
Many Free! Liquidations . . . Closeouts. . .
Job Lots . .. Single Samples. Free Details.
Bari{alnhunters pportunities, Box 730-A,

Holland. Michigan 49423
HEARING Aids, batteries, Wholesale,
Catalog 25¢. Fiston, Box 1444, New

Preston. Conn, 06777
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BUY IT WHOLESALE

(Continved from preceding page)

165 FREE Wholesale Catalogs! Mailorder
Dropshippers. Your Business Imprint,
Automobile Discounts. Free “‘Digest.”
Vault International, Box 7284W, Lexington,
Kentucky 40502,

WORLD'S Largest Wholesale Supply.
7853 American, European, lapanese whole-
salers. Honghong clothes. Rockbottom
rices. Automobile discounts. Free Details,
nternational Buyers, Box 16386-M
Portland, Oreg. 97233.

EXPORT—IMPORT

ORIGINAL Oil Paintings %96.00 Dozren.
McDanial, 32 Topax, Claymont,
Delaware 19703.

JAPAN: 1200 Products directory. Ilius-
trated Manufacturers’ names, addresses.
5.00. Send cash. Yamagata Office, 814
ogin Bldg.. Marunouchi, Tokyo.

FOR THE HOME

MNEW! Wash and Shine mitt, fits hand like
glove, Cleans and Shines cars, furniture,
windows, etc . . . 1, $2.50, 2 for $3.50
Plus 25¢ Postage. Andrea, 18750 12 N.E..
Seattle, Washington 98155,

UNDERSHELF JAR OPEMER! Grips and
loosens any size H;‘«_Elg' Mounts easily under
arﬂ shelf, n,lr $1.29! Lyric, Box 40, Dept.
PM-1, Eltingville, New York 10312.

OF INTEREST TO WOMEN
MAGIGRIP Helps Loosen Jars. Bottles,

Light Bulbs, 3/%1.00 Postpaid. 5. C. Sales,
3%2 zw. Valencia, San Clemente, Calif.
672.

25¢ EACH stuffing envelopes. No fnst-
age, addressing. Instructions $1.50.
Economy-BT, 627 Franklin,
Florida 33517.

LEARN Weaving, Spinning, Djreingl. De-
fails free, Handweavers Guild, 1013A
Farmington, West Hartford, Connecticut

Clearwater,

LEARN Flower Arrangmﬁ and Floristry.
Start business or hobby. Free information
on home study course. Lifetime Career
Schools, Dept. B-972, 2251 Barry Avenue,
Los Angeles, California 90064.

LADIES: $6.00 dozen paid lacing Baby
Boots! This is our 20th vyear! Write:
Cowboy-9, Warsaw, Indiana 46580,

STUFF ENVELOPES! 250.00 ;rer hundred!
Guaranteed earnings! Details 25¢. Smith's,
Box 2469-PM, Newark, New lersey 07114,

NEW magazine, foods, decorating, house-
hold tips, family living. Sample 25¢
Homemaker Magazine, 404 West Jefferson,
Springfield, 1llinois 62702,

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. 1001,
1460 Hancock Center, Chicago 60611.

HOW TO MAKE MOMEY ADDRESSING,
MAILING LETTERS. OFFER DETAILS 10¢.
Lindbloom, Dept PM, 3636 Peterson,
Chicago 60659,

HOW To win Contests? Amazing Booklet.
$1.00 (refundable). Brinks, Box 277M,
Wakarusa, Indiana 46573.

$400.00 MONTHLY POSSIBLE, Address-
irhg. mailing. Learn How! Send stamped-
addressed envelope, 25¢. Adcock, Box
3184PM, Longview, Texas 75601.

$500 MONTHLY Possible clipping items
from your newspaper. Experience unnec-
essary. Details. send stamped addressed
an'-reiscipa, American, Excelsior Springs.
Mo. 64024,

$700 MONTHLY Possible Addressing at
Home. Longhand-Typed, 3700 Monthly Pos-
sible Clipping Newspaper Items. Send 25¢
and Stamped- Self-Addressed Envelope.
Eé'l;iganicas. Box 564, Franklin, Michigan

212 POPULAR MECHAMNICS

EARN Up to $150.00 Wuhll—l-hmk
Addressing for us. Details 15¢. Lily, Box
4967-P41, NYC 10017.

$800 MONTHLY Possible addressing—
stuffing envelopes {Ionghand-typlng your
home, Experience unnecessary. Details,
send stamped addressed envelope.
American, Excelsior Springs, Mo. 64024.

DO SIMPLE Addressing—Mailing.
ceive $12.95 Orders. Keep $8.00 Pr
Details Free! Quality, Box 9—PW, East
Rockaway, N.Y. 11518.

GIFT SHOPPING

FREE Gift Catalog 14-PM. Attractive
Gifts for all Seasons. Mark Anthony's,
?ﬁ?}éa Hammel, Los Angeles, California

Re-
ofit.

WEARING APPAREL

SHEEPSKIN Caps, Vests, Slippers, Rugs.
Free  Wholesale Catalog. eepskins,
526-F Box Canyon Road, Canoga Park,
California 91304.

INDUSTRIAL SURPLUS
CLOTHING

~ SAVE UP TD 75% ON CLOTHING! Beat

inflated prices. Send for FREE Catalog of

new, surplus and recycled clothing. Sam-

ple bargain! Renr:led—fmshly cleaned/
5/

ﬂresud—-}vnrhpan workshirt set $2.95.
ew retail value $12.00. Order cauln{
from: Industrial Surplus, 133 Wes

Tulpehocken, Philadelphia 19144,
HEARING AIDS

FREE Distinctive Gifts Catalog. Year-
Round Gifts. Associated Sales, 506PM
Paulele Street, Kailua, Hawaii 96734.

DISTINCTIVE GIFTS by Mail. Free Cat-
alog. Kinney, (B-1), 134% Baird, Madison,
Wisconsin 53713.

FREE SILVER DOLLAR BONUS GIFT. FREE
GIFT CATALOGUE. TREASURE CHEST, 9321-B
CAPE VIEW AVENUE. NORFOLK, VA, 23503.

FREE! Jam packed Wish Book for Se-
lective Shoppers. Goldenrod Gifts, 209
West 4th, Salisbury Missouri 65281.

_LOVE Gifts. Men/Women's Inexpensive
Rings, Pendants, Simulated Diamonds,
Genuine Stones. Lifetime Guarantee, Dis-
counted 25%. Free {.‘-ataloi. Send 16¢ Post-
age. Kingswood House, Dept. 21), 6605
Kingswood, Ft. Worth 76133.

FREE Colorful Gift Guide. Bonus Offer.
Mariners Trading Post-PM, 275 Summit
St., Norwood, New Jersey 07648.

EXQUISITE Personalized Book Matches
in Red, White, Blue, Biack, Gold, or Silver
Imprinted in Gold, Silver, or 16 Other
colors. 20 Strike Gift Box of 50 Only $3.50
maximum 3 Lines 12 character/spaces per
line. 30 strike, 50 cents higher, 18
Character/Spaces Per Line, Skinner Bros.

HUGE SAVINGS. Eliminate dealer mark-
ups. Free Trial. Batteries Wholesale.
ﬁﬂnﬁ arranged. Lloyds-PMC, Rockford, 111.

WHOLESALE Discounters! Famous Aids!
Batteries! Repairs' AidMart, Drawer Z-2,
St. Petersburg, Florida 33731.

HEARING Aids, Batteries, Discount
Prices, Write: Rhodes, Box 518 PM,
Paducah, Ky. 42001.

HEARING RIDS REPAIRED. Like new!
Inexpensive . . . Quick! Guaranteed!!
FREE information—Write: ““AIDSAVERS",
g?&ﬂl Langdon, Sepulveda, California

TOBACCO

00 YOUR pipe a flavor. Factory-fresh,
pure tobacco. Natural and aromatic cus-
tom blends. For free sample write: Green
River Tobacco, Box 1313-PMT, Owensboro,
Ky. 42301.

MEERSCHAUM  Pipes—Free Catalog.
Conner Imports, Box 9574-PM3, San Jose,
Calif. 95157.

b

SCIENCE AND

Imprinters, 10072 Perdido, Anaheim, CHEMISTRY

Calif. 92804.

FREE Gift Catalog Saves You $88%. DISCOUNTED! Laboratory _Chemicals,
Thomas Impaort Associates, 12035 | glassware-Apparatus. Catalog-50¢. Deluxe

Edgeworth Court, Cincinnati., Ohio 45240.

SEND FOR FREE 1974 GIFT CATALDG.
WILLIAMS, 1121 East 6lst Street,
Chicago, Illinois 60637.

FREE GIFT AND NOVELTY CATALOG. Hun-
dreds of quality items—all guaranteed.
Leslie Daymon Inc., Dept. C16, Edgemont,
Pa. 19028.

CLOCKS, WATCHES,
OLD GOLD AND JEWELRY

HIGHEST CASH For Gold, lewelry, Gold
Teeth, Rings, Diamonds, Watches, Silver
Platinum. Mail Articles Today: Free gift
with Information. Chucangu Gold & Precious
g&;ag. 6 E. Monroe, Dept. 558, Chicago

MAXIMUM CASH for Dental Gold. Rings,
Watch Cases, Gold Optical, Silver, Plati-
num, Palladium, Mercury. Budd's Metal
Co., zﬂept, 1, Box 117, St. Paul, Minn.
35102.

CASH Immediately for Old Gold, Jewelry,
Gold Teeth. Watches, Diamonds, Specta-
cles, Silver, Platinum. Mercury. Free In-
formation. Rose Industries, 29-A East
Madison, Chicago 60602.

CLOCK, Watch Repairing Tools, Sup-
plies. Catalog, $1.25. G/M, 1521-A West
Magnolia, Burbank, California 91506.

WANTED . . . Gold, Silver. Platinum (any
farm), Coins. Information Free. Wilmot's,
10%164 Bridge, Grand Rapids, Michigan
49504,

WATCH and Clock repairing books,

tools, materials. Free catalogs. North
American, Box 77-AN, Fox River Grove,
Illinois 60021.

BATTERY Movements for Old Clocks or
your Des:fn. Transistorized $12.20—Res-
onator %15.70—Quartz Crystal $62.95.
Custom Clocks, Golden, Missouri, 65658,

Scientific, 507  Huron,  Manitowoc,

Wisconsin 54220.

CATALOGUE Of those wver-ry hard-to-find
chemical products, things that go boom,
multi-stage rockets, 500 How-To books,
10,000 formulas of every conceivable
mixture in science and industry. 50¢.
Kenrus-C, Box 205, Staten Island, New
York 10306

CHEMISTRY And Biology Catalog 35¢.
Boulevard Laboratories, Suite 302, 3114
E. 83rd St., Chicago, Ill. 60617.

AMAZING! Scientific-Apparatus-Glass-
ware-Chemicals. Catalog-50¢. Hagenow
Laboratories, 507-A  Hurom  Street,
Manitowoc, Wisconsin 54220.

COMPLETE Chemistry Catalog, 35¢. Spe-
cial Listings. Laboratory Sales, Box 161-A,
Brighton, s5. 02135.

WALL-SIZED TV . . . Build a TV Projector
for under $15. Free Details: Macrocoma,
IISEEHCAB. Wasihngton Crossing, Penna.

FORMULAS, PLANS, ETC.

ANY Formula $5.00. Catalog—Manufac-
turing Treatise 25¢. Belfort, 192 N. Clark,
Chicago 60601.

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. lllus-
trated Manual and Catalog Only zs;i,
CASTOLITE, Dept. 74A/PM, Woodstock, 1.

{{"aniinwed on nexl page)



GOLD & Silver—Locate up to 14 mile
m!’ i'l'tilh Msens:ﬂn #ncatur.l ;tend E’;f.n':
Tee, ormative et. r
Anderson, P.0. Box lu-rf-ﬂ . Tampa,
Florida 33611.

_TREASURE Finder locates buried gold
silver, coins, treasures. 6 powerful mod-
els. $19.95 up. Instant ﬁnincmf available,
Write or call for free catalog. Phone
(713)-682-2728 da; or night. Dealer in-
quiries invited. Relco, Dept. A-40, Box
10839, Houston, Texas 77018.

FREE 156 Page Detector Catalog.
General Electronic Detectron Co., Box 67,
Belifiower, California 90706.

FIND Buried treasure with revolution-
ary patented, analytical metal detector.
Features push button and automatic tun-
ing, negligible ground pickup, greatest
range. Free catalogue. Gardiner Electron-
ics, Dept. 9, 4729 N. 7th Avenue, Phoenix,
Arizona 85013.

POWERFUL Metrotech locator detect
gold, silver, coins. relics. Moneyback
guarantee, terms, Free information. Under-

und Explorations, Dept. Box 793,
ﬂ:nlo Park, ﬂalifurn;fa 94525+ﬁ'

GOLDAK Treasure
and profit in a hobby you'll enjoy. Find
coins, relics, E&Jum silver. Charge on
Bank-Americard. GOLDAK, Dept. PM, 1101-A
Air Way, Glendale, California 91201.

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 ELECTROMICS, Box 451-U,
Garland, Texas 75040.

locators—Pleasure

SIGN Palnting—slﬂm per Month Part-
Time. Free Catalogue. Kaufmann Supply,
Centertown, Missouri 65023,

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-PM1, Branford, Conn. 06405.

CARTOOM For Money!! Big Free Book:
i:‘i?l“' Box 885-C. Dearborn, Mich.

LEARN Sign painting at home. Free Tal-
ent test. Ben Kerns, Box 812-PM, Green-
ville, 5.C. 29601.

FASCIMATING Systems. Sign Painting-
Cartooning. Straley, 1704 South Center,
Springfield. Ohio 45506.

EASY Method Sign Painting. Free Infor-
mation. Corson Elis, 10533 121 Ave,
Largo, Florida 33540.

LEARN Cartooning at Home. roved
for Veterans. Free Bulletin. Cartooning,
gg;ﬂ?ﬂﬁﬂﬂ. Colorado Springs, Colorado

ADVERTISING AGENCIES. ADV.
SERVICES, MAILING LISTS

OPPORTUMITY Seekers—Ambitious indi-

viduals seeking additional income.
Gummed  33-up labels—$25/1000.
Merchandisers, 1137 Crenshaw, Los
Angeles 90019,

MAILING List, Most all Kinds, $9.00
1000 Gummed, Circulars mailed $5.00
lﬂ&g. Dixmailers, King, MNorth Carolina
27021.

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.5. 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,

FISHER DETECTORS. You deserve the
t. Free literature. FRL, Dept. PM-1,
P.0. Box 490, Belmont, Calfornia 94002.

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! OQutdoor Adventure! Find
valuable coins and treasure with world
famous metal detectors. Free illustrated
booklet. Detectron, Dept. PM, Box 243
San Gabriel, California 91778.

ADVERTISING Ratebook leading news-
papers, magazines, 25¢. Chicago Adver-
tising Agency, 28-E lackson, Chicago
G0G04.

OFFICE SUPPLIES

MAILORDER RECORDS Help get In-
creased business! Complete 32 Page Rec-
ord Book shows your inguiries, orders,
iﬂ“ﬂl&lrﬁb expense, etc. Only $1.00.
H. E. PEL, POPULAR MECHAMICS,
DEPT. R, 224 WEST 57TH STREET,
NEW YORK, M. Y. 10019.

PRINTING PRESSES, RUBBER
STAMP OUTFITS

RUBBER Stamp outfits, supplies. Kiewiet
ig% Barney Road, Kalamazoo, Michigan

RUBBER Stamp Manufacturers Supplies.
Presses, starting outfits. Best prices,
service. Catalog. Jackson Supply, Box
443A, Franklin Park, 111. 60131.

SIMPLE-X RUBBER STAMP PRESSES.
Hydraulic operated, electrically heated.
Sizes 5"x8", 8"x12", 10"x15". Starting
outfits, Orders for presses, supplies
shipped day received. Free catalog low
sunplhr prices. Send $1.00 for postage
and handling (refundable on first arder).
Custom Manufacturers, 406-P East Elm,
Springfield, Missouri 65801.

TYPE, Presses, Supplies. Barco Ty
Iéltl:fh.sﬂ? S. Evergreen, Bensenville, 111,

PRINTING Presses, type, Supplies Lists,
10¢. Tumhaurh Service, Mechanicsburg,
Pennsylvania 17055,

NEW Catalog Mo. 13, 120 Pages, hand
printing presses, ts?u fonts. supplies.
Send $1.00 deductible first order. Acme
Type, 732 Federal, Chicago, |llinois 60605,

PRINTING MACHINES. Offset, Mimeo-
graph, Typewriters, Composing, Machines,
Dixgraph. King. North Carolina 27021.

ADVERTISE Timely Tips. Mailorder Mag-
azine. SAMPLE 35¢. Lyke, 3042 Sherwood,
Markham, 1linois 60426.

MAILORDER ADVERTISERS!! CLASSIFIED
ADVERTISING CAM BE MOST PFOFITABLE
AND REWARDING. PROBLEM IS TO KNOW
WHAT TO DO, WHAT NOT TO_ DO. CO-
LUMBIA CAN HELP YOU WITH YOUR
MAILORDER PROGRAM. OVER 20 YEARS
CLASSIFIED ADVERTISING EXPERIEMCE,
KNOWLEDGE OF BEST PULLING PUBLICA-
TIONS, EXPERT COPY SERVICE IS ALL
YOURS AT MO IMCREASE OVER PUBLISH-

ER'S STANDARD RATES. CHANCES ARE
YOU WILL SAYE MONEY. WRITE TODAY
FOR FREE DETAILS PLUS YOUR FREE
COPY OF “MAILORDER ADVERTISER'S
RATE GUIDE." COLUMBIA ADVERTISING
AGENCY, BOX 1285PM1, RICHMOND,
INDIANA 47374.

PRECIOUS STONES &
MINERALS

TYPEWRITERS, DUPLICATORS,
OFFICE EQUIP.

SAME Day shipment on rubber stamp
supplies. Revised wholesale price list No.
9 free. Star Stamp Supply, 732 Federal,
Chicago, 11l. 60605,

PRINT YOUR OWN—Printing Presses
type, supplies direct from factory. Send
25¢ for catalog and samples to: Kelsey
Co.. DM, Meriden, Conn, 06450,

_ LOW Priced Rubber Stamp Manufactur-
I“galsu plies, Starting Outfits. Martin,
}u“;ml ajor, City. Missouri

MAKE Your own self-molding Rubber
Stamps and Printing Cuts. Plexirubber,
Argyle A, Wisconsin.

PRINTING AND SUPPLIES
PHOTOGRAPHIC . . Supplies—Business

Cards—Send 10¢ for Catalog To: Lutz Co.,
P.0. Box 156, Dewitt, Mew York 13214

Jefferson

500 POLISHED Gemstones $5.00. Tum-
blecraft, 5401 James North. Minneapolis.
Minn. 55430.

GET Free catalog no serious rockhound,
gem cutter, jewelry maker, hobbyist or
craftsman can be without. Full of bar-

ins, exclusive items, low prices from
arFest suppliers and authorities in the
field. Free new catalog just off the press,
Bnurs for the asking. Write: Grieger's,

ept. C-12, 900 South Arroyo WY..
Pasadena, California 91105.

PROFITS FROM CLASSIFIED ADVERTIS-
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, DEPT.
E. ‘?E:M'I:EST 57TH STREET. MEW YORK,

RUBBER STAMPS
MEW Catalog-Rubber Stamps, Labels,

Personalized Pencils, Pens. Rush Stamps,
132-P Farmcrest, Rush, New York 14543,

COLLECTORS!! Expand, Improve Your
Collection! Crystals, Minerals, Rocks, Ge-
clogical Oddities. Illustrated (215 Elﬁtnu

raphs) Catalog $1.00 (Refundable).

cellent reference book. Filer's,
Box 372-M2. Rediands, California 92373.

CARTOONING, COMMERCIAL
ARTS, SHOWCARD & SIGN
PAINTING

“HOW T0O MAKE MONEY WITH SIMPLE
CARTOOMNS"—Informative Book sent FREE
Tells Way to Big Income. Cartoonists'
Exchange, 91 Pleasant Hill, Ohio 45359.

FREE Catalog—Rubber Stamps, Business
Cards, Labels, Printing. Youngers Stamp
Shop, Princeton, lowa 52768.

FOUR Lines Walnut Knob Handle Two
Dollars Postpaid. Mesabi Mimeo, 2224M
First Avenue, Hibbing, Minnesota 55746.

SIGNATURE Stamps $2.95. Stock Stamps®
;rle?emust_ Lohman, Cavetown, Maryland

FREE stamp catalog. 45 tvpe styles.
Fast Service, low prices. lackson's, Box
443A, Franklin Park, 11l 60131.

SAVE! Get printing price list. Sweeny,
R1-467. Hopewell Junction, N.Y. 12533.

459, COMMISSIONS Selling Advertising
Specialties. Aztec, 25 VYictory Bivd.,
Staten Island, Mew York 10301.

BUSINESS CARDS Raised Letters $5.65
Thousand. Like Engraved. Free Samples.
Kavanagh, Box 1222, Brooklyn, N.Y. 11202,

PRINTING Supermarket Short Run Spe-
cials. 1000-$4.75, 5000-322: 1000 Enve-
lopes $8. Shipping 9 hours. Get Free
Printing Specials Price List “Do You Make
These 18 Mistakes When You
Printing." Speedy  Offset  Printers,
23817, Aurora, Bedford, Ohio 44146.

1000 EMBOSSED Business Cards $5.25
Postpaid. Agents Wanted. Elco, 181-A,
Sylvania, Ohio 43560,

FREE Literature, Business Cards, Letter-
heads, Labels, Rubber Stamps. Geer's, 111
Marth Drive, Ottawa. Ohio 45875.

(Continued on next page)
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PRINTING AND SUPPLIES
(Centinned from preceding poge)

QUALITY Printinf, Movelty and Im-
ported Items. Catalog 25¢. John G,
ggbasm. Box 2316, Hyattsville, Maryland

FREE Literature: Business Cards—Rub-

ber Stamps, Address Labels, Printing,
?ﬁ%ﬂ{l’s. West 0'Connor, Lima, Ohio

PRINTING For the Small Businessman,
E?B% E-amnles. Watson's, Phillips, Nebraska

DISTINCTIVE Embossed Letterheads,
Envelopes, Cards Inexpensive. Postpaid.
Universal, 226-D Myrtle, Scotch Plains,
MNew Jersey 07076.

MULTIGRAPH. MIMEOGRAPH

PROFITS FROM CLASSIFIED ADVERTIS-
ING! Booklet shows you how to start your
own business with Classified Advertising.
e o gt
DEPT. 224

P WEST 57TH STREET,
NEW YORK, N. Y. 10018,

GUMMED LABELS

1000 GUMMED Address Labels $1.00.
?&'&lﬁ Box 960A, South Bend, Indiana

1,000 GUMMED ADDRESS LABELS $1.00
FREE CATALOG, Acme, 1238 'Husk‘arnm
Pittsburgh, Pennsylvania 15212,

1000 GUMMED Address Label's $1.00.
Free Catalchg. Alfred Catone, 12 Elder Dr.,
Commack, N.Y. 11725,

REMAILING SERVICE

WASHINGTON, D.C. Remails 25¢—Confi-
dential Service. Huff, 6605 Stagecoach
Street, Springfield, VA. 22150.

INTERNATIONAL MAIL SERVICE. Miami
remails 25¢. Letters mailed from 100 for-
eign cities—300 U.5. cities. View cards
on hand, Monthly rates—business-person-
§I$1 Sflrie. Box 1266P, Miami, Florida

REPAIRS AND SERVICING

APPLIANCE PARTS: Buy at 20-50% dis-
count. For Complete list of parts catalogs,
troubieshooter's handbooks, repair Man-
uals, send $1.00. API, Box 3844,
Shreveport, Louisiana 71103.

COMPLETE Hydraulic Jack Repairing
manual $3.00. Moneyback guarantee.
Bayerco, 938FY Betty Avenue, MNeenah,
Wisconsin 54956.

SPECIAL SERVICES

POPULAR MECHANICS INDEX AND SHELF
WRAPPER 1971 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 more
valuable! Each $1.49. Send checks to:
Popular Mechanics, Dept. HE, Box 1014,
Radio City, New York, New York 10019,

INFORMATION On anything. Ferguson
Research Specialists, 72-25 Woodside,
Woodside, New York 11377.

WE GIVE the Utmost Attention to Busi-
ness and Personal Mail. We are the Worlds
Best. Write for Details. Dunn Mail System
of New York, 1758 First Avenue, New
York, New York, 10028.

EUROPEAN Confidential Remails! Sin-
les $1.25. Eva Taylor, 6520 Worms/
errnsheim, Herrnsheimer 122, Germany.

CANADA Remails, 35¢-Monthly $3.00,
\F;Eiihginzsli Box 44F15. 1-’;;n::z'nll;.':'-::ﬂnar."I Canada

STRICTLY Confidential—Receiving, For-
warding, and Address $10.00/mth. “World
Combined Services,'" 227 Maplewood Ave.,
Dept. 101, Hamilton, Ontario, Canada.

YOUR Mail Received—Forwarded.
Hedgpeth, 324-M South First, Alhambra,
Calif. 91802

PROMPT! Confidential!! Remails!!! 25¢,
Gallagher, 420 High Street, Phoenixville,
Penna. 19460.

CONFIDENTIAL—Receiving-Forwarding.

Remails 25¢. Hillegas, Box 169-p
Hainesport, New Jersey 0B036.
CONFIDENTIAL: Receiving—Forwarding

—Remailing. A. Naols, Box 3021, Noroton,
Connecticut 06820.

SECRET. Receiving—forwarding. Discreat
and confidential. Remail 25¢ single. Mail
Forwarding Service, 8050 5. Main, Houston,
Texas 77025.

CONFIDENTIAL New York Mail Address
£3.00 Month. Telephone Service $5.00.
Re-mails 25¢, Details Free, Birnhan,
152 West 42, New York 10036.

WHATEVER Your Reasons for Remail-
ing, Confidential Service. 35¢ each, Three
for $1.00. We nav{ Pustadga. Ray. Box 781,
Sherbrooke, (Que.), Canada J1H 5K7.

BALTIMORE Remails, 25¢ Single.
Woodway Services, Box 8509, Baltimore.
Maryland 21234.

CONCEAL your location; use our ad-
d?ﬂ?ﬁ Wright, CN-2112, Asheville, N.C.
2 ;

FLORIDA Remails—Forwarding,
3.00 monthly. Lynde,
learwater, Florida 33517.

25—
P.0. Box 594,

POPULAR MECHANICS INDEX AND SHELF
WRAPPER 1971 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 more
valuable! Each $%$1.49. Send checks fo:
Popular Mechanics, Dept. HE, Box 1014,
Radio City, New York, New York 10019,

BETTER HEALTH

BEAT High Food Costs! No Freezer
Needed! Free List, Foodkraft, 10276 Tams,
Baton Rouge, Louisiana, 70815.

NATURE'S Answer Against Cancer, Heart
Attack, Arthritis, Diabetes, Cataract. Free
Information, Provoker Press, st.
Catharines 202, Ontario.

IMPROVE Your Figure, Feel Healthier,
Free Details, Lee-la{, 295 Washington St.,
Brookline, Mass, 02146.

LIVE LONGER Buumetilltweals Secrets,

Longer Healthy Life . Admiralty
House, 4216 Lawnside Road, PMJ,
Philadelphia, Penna. 19154.

ASTHMA-Bronchitis? Stop  Suffering!
Amazing Relief! Free Details. Kinco,
%ﬁﬁi Sylvan, Van Nuys, California

LIVE LOMGER, HEALTHIER. Report Re-
veals Secrets, i:.m. Health, Box 6183,
Asheville, North Carolina 28806.

LITERATURE Free—Enjoy sleeping com-
fort bed camber mattress warmer. lIdeal
for Arthritics, Insomniacs. Mocklers, 26
H{'i" Place, Montciair, New Jersey

42.

DISCOVER MNew Health and Longer Life.
Report Reveals Method of Slowing Down
Eﬂur Body's .Pgli.:g Process. Reach 'an a0
ven One Hun Years of Age, Alerf and
Vigorous! Only £1.00. Down

179 Prospect Park West, Brooklyn, N.Y.
11215.

FALL ASLEEP fast. New technique.
Complete details $5. Creative Writing.
Institute, 148 Ninth Street. Passaic,
New lersey 07055.

PERSONAL

MAKE MONEY PLAYING POKER. Expert
Reveals Inside Secrets. Put the Odds in
your Favor, Learn the Mistakes Most Play-
ers Make. Booklet MO-59G. Send $1.50.
lEm; Dynamics, R-1-B-872-D. Newton,
New Jersey, OT860.

PERSONAL PROBLEM? For free assess-
ment, send letter or cassette, or dial our
recording telephone (914-359-8860) any-
time. No obligation. Free booklet avail-
able. CONFIDE—Personal Counseli
SEaraign-s Inc., Box 56-PM, Tappan,

1 /

MAKE MOMEY PLAYING POKER. Expert
Reveals Inside Secrets. Learn how to be-
come a Constant Winner. Only $1.00.
Wellington Gifts, 507 Fifth Avenue, New
York 10017.

DON'T die without a will!! Two blank
will forms instruction book protects your
family . . . Only $2 . . Guaranteed! Order
today!! Texmo, 4312 Vassar, Suite 10018,
Port Arthur, Texas 77640

POKER ANYOME? Expert Reveals Se-
crets. Be a Winner! Only $1.50. Gold
Coast Gifts, 718 Walnut, Pacific Grove,
Calif. 93950.

BORROW by Mail! Up to $1500.00. Con-
venient Terms. State Licensed. Postal
Finance, Dept. 17-01, 6018 Military Ave,
Omaha, Nebraska 68104

SECRET PLAN Wipes Out All Debts. £500
to $£25,000 in as little as 90 minutes. C'ear
credit. Free details, Counselor-7, Kerrville,
Texas 7BOZ8.

INSTANT DEBT RELIEF without borrow-
ing, Without Bankruptcy., Have excellent
credit in 45 davs. Free!!! Wealth Building,
Dept. B-1, 1996 Hoyt Street. Lakewood,
Colorado 80215.

MEED Money-Debts Too Big? Consoli-
date Bills. Free Emergency Loans. Write:
Interstate, 28 E. Jackson, Suite 1204-X3,
Chicago 60604.

PSORIASIS Sufferers: Discouraged?
Write for Free important Information that
is helping thousands! Pixacol, Box 3B8-PM,
Avon Lake, Ohio 44012.

BIBLE Questions answered. Stamped en-
velope. Bvion, 17167 Bentler, Detroit,
Michigan 48219,

INVESTIGATORS. Latest electronic Aids.
Free Literature. Clifton, 11500-P NW T7th
Ave,, Miami, Florida 33168.

RECORD Telephone Conversation auto-
matically. Leave Recorder Unattended.
wggﬁat's, Box 49-PM1. Parkridge, Illinois
6 d

RECEIVE Phony State Chartered Univer-
sity Degrees immediately. Box 11516.
Tucson, Arizona 85706,

CASH LOANS by mail! Up to 52,500 on
signature alone. No collateral! Secret!
Union Finance Company, 3608 No. 16th 5t.,
Dept. PM. Phoenix, Ariz, 85011.

WORST AGING FACTOR. Intestinal De-
cay, Its Real Prevention is a FREE one!
N FACTS. Send Large Self-Addressed,
Stamped Envelope To:  Prometheus,
Educational  Organization  (non-profit)
9'4101“: 362, S5an Francisco, California

AFRICAN REAIRMAILS Singles $1.00.
Postcards 2/51.00. Conway, Box 127, Fish
Hoek, Cape, South-Africa.

214 POPULAR MECHANICS

HEALTH Problem? Sensational New
Discoveries About Mind—!odxhﬂelatmnship
Improvement Guaranteed. solutely No
Risk. $2.00. ALTA Products, P.0. Box 1293,
Moncton, Mew Brunswick, Canada.

TELL Fortunes accurately—Immediately!
I;—ZHSF' Aids, Box 21-PM, Olympia, Washington,

Do-it-
Atianta,
Ontario,

TATTO0D Removing—Chemical
Yourself Method—Free Detalls:
907P Beachpoint, Pickering,
L1W 2A4

“RULE Others With Thoughts." (Telep-
E'G’B}D Write: Clarion, Box 17 7. Chicago
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PERSONAL
(Comlimued jrom preceding page)

MOMNRESIDENT DEGREES! Nationwide
l'-lwll‘tis Catalog $3.00. UNITED STATES
UNIVERSITY OF AMERICA, Box 4552-PM,
Wasmington, D.C. 20017.

LIVE LONGER: Remain heuﬂ&l{.
age B0-90-100. Booklet S§1.
Gi 2 Tenth St.,
Pennsylvania 17815.

NEW simplified home budget control
system helps you stretch your $$%%, accu-
mulate more savings. Easy instructions,
uncmg!icated forms. Moneyback guaran-
tee. $2.00. Constructive Enterprises, 85M
Oakland, Hillsdale, New Jersey 07642,

FREE. Send stamped envelope for ex-
planation how biorythms forecast your
best days for decisions, sports. moods.
Or send $3.00 giving month, day, year of
birth for six month personal chart. Walker
Consultants, 70 West 6th Avenue, Suite
113, Denver, Colorado 80204.

PROTECT Your family with LEGAL will.
Instruction Booklet, Samples, THREE
Forms. Only $1.95—Fully Guaranteed! Act
now! Basics, 1A, 903 Parkside, Eimhurst
lilinois 60126.

HOW to understand dreams. Fascinating
110 page book. You'll be amazed at your
own dreams and their mysterious mean-
m?s. nm{ $2.00. Scott Enterprises, 33
Primrose Lane, Levittown, Pa. 19054.

alert at
Jay-Cee
Bloomsburg,

WINEMAKERS. Free illustrated catalog
of yeasts, equipment, Semplex, Box
12276R, Minneapolis, Minn. 55412.

WINEMAKER'S Supply Catalog—Fres,
Bacchanalia, 273 Itiversiﬁl Ave., Westport,
Conn. 06880.

HOMEWINE MAKING SEND For FREE
Informative CATALOG of IEE“ES.II EQUIP-
Eﬂtﬁ and INGREDIENTS. Brewer's Yeast

a
2

?' It, Crystal Malt, Bottie Caps, Bar-
rels, Chemicals, Concentrates, Over 250
Items. Winemaking Is A Fascinating Hobby.
Write To: Danenberger's, Box 276-M, New
Berlin, 1Il. 62670,

DON'T PAY INCOME TAX. Le "Iﬁ No
matter what your Income. Ric en's
Methods Adapted for Anyone's Use. Free
Details. Trauhaus 55, Box 3004, Dulutn,
Minnesota 55803.

CHEESE—Make your Favorite Cheese at
Home. Easy to Read Recipe Booklet Re-
u{ﬁs mna !.'f.lllt E mr:-g\mttii $1.98.

sfaction ranteed. Smith's, Box
611D, Pomona, Calif. 91769. :

BE SAFE FROM FIRES. Tiny Fire Alarm
Plugs into Wall. Travels Anywhere. Free
Details. Foothill Enterprises, Dept. 41B,
Sacramento, Calif. 95841.

WINEMAKER'S! Free |lllustrated Cata-
logue of Quality Products. Brant's Wine
E;E%S Box 3256-M, Orange, California

WINEMAKERS . . . Free [llustrated Sup-
ply Catalog of Yeast, Equipment. Recipes.
Continental. Box 18223.PM, Indianapolis,
Ind. 46218.

WINEMAKERS: Free Catalog. Fast Ser-
vice, Arbolyn, Box 663, West Columbia.
South Carolina 29169,

LARGEST Stock Supplies and Equipment.
We have the Know-How. Write for Catalog,
Advice, Consultation . . . Jim Dandy Wine
Supplies, 8454 Beechmont, Cincinnati,
DOhio 45230.

HOME WINEMAKERS: Free supply cata-
log. Wine Shop, Box 1290-L, Lewiston,
Maine 04240.

HOW TO STOP SMOKING, Guaranteed.
Send $2.00. ADCO, Dept. 1745, Box 976,
Ft. Lauderdale, Fla. 33302.

MIND Stimulator Helps you Find Your-
self, Find Success. Frank Tibolt, 2819M
Mt. Carmel, Glenside, Penna 19038.

MAKE YOUR OWN WILL. 64 page Book-
let, Four Forms. Personal History and
Family Asset Sheet Included. Only $1.98.
HALMAR HOUSE, Dept. WK741. 1990 S.W.
Ostman Drive, West Linn, Oregon 97068,

DAILY 1974 BIORHYTHM CALENDAR.
Personal. By Computer, £5.00. Give Month,
Day, Year, of Birth. Information Free.
GWCO, Box 841, Findlay, Ohio 45840.

CREDIT Cards . . . loans . . . no credit
investigation!!! Guaranteed Free report.
Continental-23, Niceville, Florida 32578.

LOSING HAIR? BALDING? DAMDRUFF?
Free copyrighted booklet. Dr. Shiffer Lab-
oratories. Depl. 536, Box 398, Punta
Gorda, Florida, 33950.

LOSE WEIGHT FAST! Amazing Booklet
Reveals the Secrets of Staying Trim! Deli-
cious Recipes Included. Send $1.00.
GULAXY HOUSE, 1260-A4 Burke Avenue,
Bronx, New York 10469,

WANTED-MISCELLANEOUS

COIN-OPERATED ANTIQUE MACHINES,
Emlln&nﬂmin?.thnny Arcade, Juke
Xes, ociates, 38 West 32 st.,
New York, New York 10001. i

MERCURY, Gold, Silver., Platinum: Ores
assayed. Wholesale Terminal, Norwood,
Mass. 02062.

WINEMAKING &
OTHER RECIPES

MAKE MOUNTAIN WINE! Just like vour
Forefathers did, using wour own Kitchen
Items. Guaranteed De'icious and Powerful.
Send tziiaogn tI‘ﬂr ICoanHTg Inﬁtru:h‘nns.
Mountain erprises, . Ridge Road,
Marvville, Tenngm 37801. . el

MAKE Your own 'Hine-—usintn equipment

WINEMAKERS. Tremendous selection.
Fast service. Free catalog. Winecraft;
Columbia Mall; Columbia, Maryland 21043,

MISCELLANEOQUS

DON'T die without 2 will!! Two blank will
forms instruction book protects your fam-
ily ... Only $2 . . aranteed! Order
today!! Texmo, 4312 Vassar, Suite 1001A,
Port Arthur, Texas 77640.

MAKE MOMEY PLAYING POKER. Expert
Reveals Inside Secrets. Learn How to Be-
come a Constant Winner. Only $1.00. Slay.
1410 West 35th, Amarillo, Texas 79109.

MAGNETS. All Types. Specials-20 Disc.
or 10 Bar, or 2 Stick, or 8 assorted Mae-
nets, %$1.00. Magnets, Box 192-A,
Randallstown, Maryland 21133.

PRE-PACKAGED Toys complete with free

self-selling display rack. Free Defails.
Toys, 1916 Fifth, Sacramento, California
95814,

SLEEPATRON. MNew device for inducin

sleep. Gardiner Electronics, Dept. C. 472
North 7th Avenue. Phoenix, Arizona 85013,

IDENTIFICATION CARDS, Send stamped
self-addressed envelope for samples.
NIPCOM, 727 North Main, Las Vegas,
Nevada 89101.

ORMAMENTAL Iron designs. Book of
1600 beautiful, practical designs for rail-
ings, columns. etc. Free literature.
Cunningham. 3881 South 3200 West, Box
19005, Salt Lake City. Utah B4119.

HOBBY CRAFT SALES, YOU MAKE IT, WE
SELL IT. Information 50¢. P.O. 893,
League City, TEXAS 77573.

CIGARETTES at half the cost. Roll plain,

filtertip or king with our rollers and
blended tobaccos. Free Sample. Write
Green River Tobacco, Box 1313PM,

Owensboro, Ky. 42301.

SAVE TAXES. Booklet explains many
common  deductions often overlooked
Valuahle! Send £2.00 todaw! Tax
Consultant, 47-), Seward Street, Dansville,

vyou hla:tu IrlI 'I'ﬂ{lrll‘l a:_m Iiwig"m ﬂ::‘p:s and | Mew York 14437,
compiete Instructions. .00. R-KER HEARING Aid batteries wholesale. Free
Enterprises, J-0. Box 5061, Evansville. | jist. Habs, Box 51, York, Penna. 17405,

- WRITE YOUR WILL—Protect your heirs.
Heﬁgr"lﬁ'l!i:umi;ir;ne Cgmhe;ﬂ f"'f;;'?‘g Elank will fln{cms. ﬂnII; ﬂ'”?"h'?; today!
Michigan Ave., Dearborn, Mich. 48126. Hlinaie m5‘15_|m"' " ) e

WINEMAKERS FREE Suooly Catalog. Ex-
cellent Selection of Fruit & Grape Con-
centrates, Kraus, Box 451-L, Nevada,
Missouri 64772.

LIVE LOMGER! Booklet Reveals the Se-
crets of a Long and Healthv Llife. Send
2'1.51;. Angelo Dilello, 101 Crotona Avenue,

arrison, New York 10528.

HANDCARYED, Pineapple Top 3-Tier La
Susan $29.95 Postpaid. Manilena of Hawail,
1001 Dillingham, Room 210, Honolu.u,
Hawaii 96817.

CREDIT Cards . . . loans . . . no credit
investigation!!! Guaranteed Free report.
Continental-24, Niceville, Florida 32578.

1400 CATALOGS Listed and Described!
Sources for EVERYTHING imaginable! Rush
£2.00. MASTERLOG, Box 24413-(UA,),
Dakland, California 94623,

WIN Contests, Prizes, Money. We show
you how. Send £1.00 to Jan-Dar, Box 948,
Maobile, Ala. 36601.

EARLY WARNING OF HOME FIRES—NO
ELECTRIC POWER REQUIRED. The Crest-
alarm (Incorporates a quality brass dia-
phragm air horn lriag:arad by heat and
sounded continuously 5-8 minutes by pres-
surized container. Model M-100 for bed-
rooms, etc. enclosed in attractive neutral
co or plastic case for wall mounting
£9.95. Model M-101 with wall mount clamp
(higher activation temperature) for fur-
nace room, attic $9.50, Prices include tax
and Parcel-Post delivery, CRESTWO0OD
nnnucﬂgus. P. 0. BOX 60, DARLINGTON,

. C.

EYEGLASSES wholesale—Free Catalog.
A-Z Optical Company, Box 175, Dept. R26,
Bay Station, Brooklyn, N.Y. 11235.

BOOKS On antigues and their prices.
Free circular!! P. Warman Publishers,
Uniontown, Penna. 15401.

BURGLAR ALARMS &
HOME PROTECTION

WORLD'S Smallest Fire Alarm, Pluﬁs Di-
rectly into Standard Outlets. No Batteries
to Run Down! Protects Homes, Offices,
Warehouses, Stores, Hotels, Schools—
Send $10.95—Bargain House, 592 Kam
Ave,, Kahului, Hawaii 967 32.

FIRE?! Save Lives!! Small Alarm Sounds
Loud Warning! Plugs in anywhere!! $10.95
—Guaranteed. Park Products, Box 197,
West Hartford, Connecticut 06107,

LOCKSMITHING Supplies—Buyers Guide
£1.00. Despubs, Box 22005H, Phoenix,
Arizona 85028.

FREE Catalog on Burglar-fire Alarm
Equipment, Protecto Alarm Sales, Box
357-D. Birch Run, Michigan 48415,

SENSATIONAL MNew Burglar Alarm that
protects your car bumper to bumper. Tam-
pering with car causes horn to blow. Horn
s"uts off automatically after tampering
stops. Easily installed. Only $7.95 com-
EIE'E' 30 day money back guarantee.
ariety House. 30038 Aleta Circle, Warren,
Michigan 48093.

CHAIN BURGLAR ALARM, Protects doors/
Windows. Mounts Easiri. $4.00. Ayton,
P-14, Box 122, Brooklyn, N.Y. 11204.

MEW Heavy Chain Burglar Alarm_makes
entry impossible and alerts you. Guaran-
teed. $6.95. Donald Johnson, Dept. 1M4,
Wilson Road, Kittery, Maine 03904.

MEW Miniature Fire Alarm. Protect your
Property for Under $14.00. Use Regular
Outlet. Write for FREE Trial & Detalls.
ﬂ?ﬁu 3405 Seyburn, Detroit, Michigan

4.
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Unadorned

power tools

...they do
the same job ~ 5 6
as tools costing up to 5 times as much.

We skipped the chrome to save you
money . . . but we did not skip anything
on performance. Actually, we skipped
more than just chrome, we cut out every
costly frill that wasn't absolutely needed.
Our tools are not exactly
flashy. We are the first to admit
it. But in articles covering test
results on AMT tools, written
by leading publications such as
Popular Science, our tools have
been praised over and over
again, In spite of their low prices, our
tools are full scale and offer full perform-
ance and precision,
HERE'S HOW WE DO IT . . . First, we
don’t claim our tools should sell for five
times the price! Just that our tools do
the same job . . . with the same accu-
racy, ease and speed . . . and will Jast at
least as long. AMT tools cost less to make
and are sold direct. They are bona fide
quality power tools used by serious ama-
teurs and professionals alike and if sold
in retail stores would be much higher in
price. We use no magic, let's be specific:
SIMPLICITY . . . AMT tools are soundly
engineered to eliminate every frill and
gimmick—to minimize material and pro-
duction costs. Machined parts are used
only where they're needed. Unadorned cast
iron and aluminum save you a fortune,
DIRECT-FROM-FACTORY SAVINGS . .
You save a bundle, yet, we offer a double
guarantee backed by a 45.year-old com-
pany with millions of satisfied customers
. . . and hundreds of orders pour in daily.
LARGE VOLUME . . . Qur own foundry and
large mass production facilities plus large
buying power all work to keep costs down.
STANDARD PARTS . . . Our designs use
standard hardware items wherever pos-

] i' % sible, By avoiding custom-
/ =4 made parts we pass on tre-
o mendous savings to you.

It you are looking for power tools that
perform like units costing many times our
low prices, order today and you'll be one
step closer to many hours of woodwork-

ing satisfaction, B-ﬂ.’ m’g
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AMERICAN MACHINE & TOOL CO., Dept. PMI4. Royersford, Pa. 19468
Pigase send me the units l:hm:lmd Payment in full enclosed %

$3 deposit each iterm enclosed, balance C.O0.D, | must be fully satisfied or will rﬂum
Mo guestions asked,

unit within 10 days for full refund.
[ 8" Power Saw at %1995
] Standard Rip Fence at $3.50
Long Cabinet Rip Fence at $4.50
L Ball Bearing Spindle at $5.00
[] Belt Sander at $19.95
Dise Sander Attachment at $7.95
Mitre Gauge Tor Sander at $1.95

F““EH SA B”" tilt arbor saw

... Crosscuts, rips,
mitres, cuts compound L
angles, dadoes, coves,
muoldings. Completely
assembled with ground
cast iron table, safety

guard, splitter, mitre
gauge. Less blade,
motor. Rip fence for
| easier work alignment, $3.50 add’l. Ball
bearing model, $5.00 add’'l. Takes 14
h.p. motor or larger, stand- 1995
ard blades, attachments, Wt.
26 Ibs., f.o.b. tactory
FREE OFFER, cabinet
base plans, . . . with one

piece of 34" plywood, con-
vert your $19.95 saw into
a floor model with a huge
27" x 24" top. Takes cabi-
net rrp fence, $4.50 add’l.

T'Wﬂ GUARAHTEES

10-DAY MONEY BACK GUARAMTEE

Try any of these power tools and coms
pare it with any similar machine at any |!
prce. If not satishied, return it for
prompt, no guestions asked refund, We ||
pay the return shipping charges. p==

10-¥R. FULL SERVICE GUARANTEE | e
Any part or parfs of these AMT power .
tools (eacept mofor which carries a one | 4
year guaranteel which become nopera- | =
tive or any reason wilhin len years i
alter purchase date wall be repsrred of
replaced by the faclary with fno cost 1o
the purchazer other than postage,

AMERICAN MACHINE & TOOL CO.
=il dth & Spring 5., Reyerslord, Pa. 19468
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Brand new @:Iectril: motor
developing full 1 h.p. 17 Ibs.

. (Purchased separately, $24.85),
With any AMT machine here. '19 gn

BUY DIRECT

.« USE THIS HANDY
ORDER COUPON
NDW

[] Jointer Planer at $29.95
|} Ball Bearing Spindie at $10.00
[[] Wood Shaper Kit at $19.95
[] Opt, Hold Down Assembly at §2 95
| [ Swmg 3" Lathe at $14.9%
| IZ Swlng 4° Lathe at 32995
| Face Plate §2.50 (either Lathe)

1 Drill Press at $39.95 r | Turming Chisels $5.95 (either Lathe)
G.E. Motor [] $19.90 (with other item) [| $24.85 (purchased separately)

MNAME

ADDRESS e U H e R e e T,
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216 POPULAR MECHANICS
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| tail stock, two-

A precision unit.
It changes from

BELT SANDE

horizontal to wvertical in seconds. Heavy, |

sander includes 4" x 36" sanding beit.
& Uses 14 h.p. or lar-

ger motor. V-pulley

drive and multi-pur-

pose drive spindie.

Disc sander accessorr, $7.95 S‘gss

add’l. Mitre gauge, %195

add'l, 15 Ibs., f.o.b, factory

3" WOOD LATHE ... sece
Same precis-

ion and speed as $40 units. Sturdy cast

iron with tub- ;:

ular steel bed.
Lever action
speed pulley, fits any motor. Set of 3 high
speed turning chisels, $5.95 s 55
add’l, 4" face plate, $2.50
add’l. 15 Ibs., f.o.b. factory

127 swing.
Industrial

4 WOOD LATHE

size, does the same job as %75 units.
Tubular steel bed rails, screw action tail

stock, three-

speed pulley.

Use any mo-

- : tor. 3 high

s £% 59095
add’l. 30 Ibs., f.o.b. factory

JOINTER-PLANER &% 7%,

and steel, precision ground ndjustlhlﬂ
tables. For planing, .
joints, bevels, Rabbets =
to 34" depth, Fence
adjustable 0" to 50°,
Steel knives, dual guards. Use any motor,

Precision ball bearing indus~52995

trial model, $10.00 add’l, Wt,
19 |bs., f.o.b, factory

Precision 32" radlﬂ].&\__‘,;
unit has standard fea-

tures and many extras.
Depth of throat up to 16".
Head tilts and table stays
level. Drills to center of a

32" circle, All cast iron and
steel. Takes standard motor,

53995
32 Ibs,, f.o.b. factory,
WOOD SHAPER KIT B:5

beads,
coves. moldings, tongue-and-groove joints,
etc. Accurate cuts at high
speeds. Sealed greased-
fordife ball bearings. Less
wood, Takes 14 h.p. motor
or larger, standard cutters.
. Optional hold s 95
duwn assemhly $2.95 add’l. 19
15 Ibs., f.0.b, factory




MERCURY

Meet the 1974 lineup
of Mercury outboards.
A full range of out-
board power from the
world leader in marine
propulsion. With over
100 improvements and
refinements this year to give you better
performance than any other outboard
power. From the 150-hp Merc 1500, the
most powerful production outboard you
can buy, to the Merc 40, the most fully-
equipped 4 hp on the water. There are

Power
to do the thing
you really want

in1974.

10 Mercury models to
choose from. And each
one is engineered to
give you the power to
do the things you
really want. It's all
waiting for you at your
Mercury dealer. While you're there, get
your copy of the 1974 Mercury outboard

catalog.
IMERLURY

OUTEDARDS
Gt ona of hess 100 Marcury owtboards: 4, 1.4, B8, 20, 40, 50, 84, 85, 113, 180 he.
Far nawreat Marcury dealer, sed iha Tallow Pages undar ' Juthaard Molass.'" Mercwry
Marine [Divisdon o Broaswick Corporation, Fond du Lac, Wisconain /Cansda |
Ayntraiis Bakgiem

thing you really want.
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© 1870 B 4. REYNOLDS TORACED CO

Warning: The Surgeon General Has Determined IRGUSRERINCAARE TR
That Cigarette Smoking Is Dangerous 1o Your Health, [RURAERET AN EIGRE B LT P T T e
FTC Report SEPT, 73, -




